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2.SimPLE HFAnTEnnAS .

MAIL ORDER
THE EASY WAY - THE BREDHURST WAY
TO ORDER ANY OF THE ITEMS LISTED BELOW
SIMPLY WRITE ENCLOSING A CHEQUE OR PHONE
AND QUOTE YOUR CREDIT CARD NO.
-WE DOTHE REST!
IMICFIOVVAlfEMOOULES-----------------------IYAE:SU·__________________________________
MMT144/28
2M Transverterfor HF Rig
99.00
FT902DM
1S0- 1Om 9 Band Transceiver
MMT432/2SS 70cm Transverter for HF Rig
149.00
FC902
All Band A.T.U.
External Speaker
MMT432/144R 70cm Transverter for 2M Rig
184.00
SP901
160-10m 9 Band Transceiver (FM)
MMT70/28
4M Transverterfor HF Rig
115.00
FTl01Z
lS0-l0m 9 Band Transceiver (FM)
MMT70/144
4M Transverter for 2M Rig
115.00
FTl 01 ZD
Digital R.O.
MMT129S/144 23cm Transverterfor 2M Rig
184.00
DCTl01Z
DC/DC
Power Pack
MML144/25
2M 25W Linear Amp (3W IIPI
59.00
MML144/40
2M 40W Linear Amp (lOW IIPI
77.00
Pep
MML144/100S 2M 100W Linear Amp (lOW IIPI 129.00
FT707S
8 Band Transceiver 20W pep
MML432/20
70cm 20W Linear Amp (3W I/ PI
77.00
FP707
Matching Power Supply
MML432/50
70cm/50W Linear Amp
119.00
FTV707 R(2) Transverter - 2M
MML432/100 70cm 10/100W UnearAmp
228.64
FV707DM Digital V.F.O.
FC707
Matching A.T.U JPower Meter
MM2000
RTTY to TV Converter
169.00
MA7
Metal Rack for FT707
M4000
RTTY Transceiver
269.00
MMB2
Mobile Mounting Bracket for FT707
MC50/28
SM Converter to HF Rig
27.90
11.501
FRG7
General
Coverage Receiver
MC70/28
4M Converter to HF Rig
27.90
(1.501
FRG7700
200KHz-30MHz Gen. Coverage
MC144/28
2M
ConvertertoHF
Rig
27.90
10.501
329.00
Receiver
34.90
10.501 MMC432/2SS 70cm Converter to HF Rig
FRG7700M As above but with Memories
409.00
34.90
37 .00 (1
FRT7700
Antenna Tuning Unit
(-I MMC432/144S 70cm Converter to 2M Rig
MMC435/600
70cm
ATV
Converter
27.90
FT20SR
2M FM Synthesised Handheld
209.00
(-I
59 .80
FT290A
2M Portable Synthesised
(1.501 MMK 1296/144 23cm Converter to 2M Rig
69.00
Multi-mode
(1.501 MMD050/500 500MHz Dig. Frequency Meter
70cm FM Synthesised Handheld
FT708R
MMDSOOP
SOOMHz Prescaler
23.00
Base Trickle Charger
NC7
MMOPl
Frequency Counter Probe
11 .50
Base Fasu'Trickle Charger
NC8
MMA28
1OM Preamp
14.95
Compact Trickle Charger
NC9C
MMA 144V
2M RF Switched Preamp
34.90
FBA2
Battery Sleeve for use with NC7/ 8
MMF144
2M Band Pass Filter
9.90
Spare Battery Pack
FNB2
MMF432
70cm Band Pass Filter
9 .90
12V DC Adaptor
PA3
MMSl
The MorseTalker
115.00
FT480R
2M Synthesised Multimode
70cm Synthesised Multimode
OATONGPROOUCTS------------------------IFT780R
11 .6MHz Shiftl
459.00
(- )
PCl
Gen. Coverage Converter HF on 2M Rig 120.75
(-)
FP80
Matching 230V AC Power Supply
63.00 (1.50)
VLF
Very Low Frequency Converter
25.30
i=1 Ir------------*~A-S--R-EV-I-E-W-E-O~*~-----------

~~d?lZ ~oBo~~3ir~~~~~i~~rl~J'W

TRIOR600
TS830S
VFQ230
AT230
SP230
DFC230
YK88C
YK88CN
TS 1305
TS 130V
VF0120
TL120
MB 100
SP120
AT130
PS20
PS30
MAS
MCSO
MC35S
MC30S
LF30A
TR9000
B09
TR7BOO
TR7730
TR2300
VB2300
MB2
RA 1
TR2500
ST2
SC4
MS 1
SMC25
PB25
TR8400
PS 10
TR9500
R1000
SPlOO
HC10
HS5
HS4
SP40
R600

£235 inc. VAT

lS0-1 Om Transceiver 9 Bands
Digital V.F.O. with Memories
All Band ATU/ Power Meter
External Speaker Unit
Dig. Frequency Remote Controller
500Hz CW Filter
270Hz CW Filter
8 Band 200W Pep Transceiver
8 Band 20W Pep Transceiver
External V.F.O.
200W Pep Linear for TS 120V
Mobile Mount for TS 130/120
Base Station External Speaker
100W Antenna Tuner
AC Power Supply - TS 130V
AC Power Supply - TS 1305
5 Band Mobile Aerial System
Duallmpeadance Desk Microphone
Fist Microphone 50K ohm IMP
Fist Microphone 500 ohm IMP
HF Low Pass Filter 1kW
2M Synthesised Multimode
Base Plinth forTR9000
2M Synthesised FM Mobile 25W
2M Synthesised FM Compact Mobile
25W
2M Synthesised FM Portable
1OW Amplifier for TR2300
Mobile Mount for TR2300
Flexible Rubber Antenna for TR2300
2M FM Synthesised Handheld
Base Stand
Soft Case
Mobile Stand
Speaker Mike
Spare Battery Pack
70cm FM Synthesised Mobile
Transceiver
Base Station Power Supply for 8400
70cm Synthesised Multimode
Synthesised 200KHz-30MHz
Receiver
External Speaker Unit
Digital Station World Time Clock
Deluxe Headphones
Economy Headphones
Mobile External Speaker
Gen. Cov. Receiver

£

694.00
215.00
119.00
34.96
179.00
29.60
32.66
525.00
445.00
85.00
144.00
17 .00
23.00
79.00
49.45
BB.50
86.00
25.76
13.BO
17.90
19.30
389.00
34.90
2B4.00
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075
RFC/M
070

Manually controlle:I'~F Speech Clipper
RF Speech Clipper Module
Morse Tutor

56.35
26.45
49.45
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247.00
166.00
5B.00
17.71
6 .90
207.00
46.00
12.00
28.20
14.49
22.30
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Mains Power Unit
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EK 121

Elbug

CSCl
NCllC

Soft Ca rrying Case
240V ACTrickle Charger

FL2100Z
FF501DX
FSPl
YH55

Each
160·10m 1200 Watt Lin ear
H.F. Low Pass Filter 1kW
Mobile External Speaker 8 ohm 6W
Headphones 8 ohm

~~~~O
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334.00
64.00
449.00

~~i8i

2MJul~~~~eSynthesised

249.00 (_)
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29.95 (0.501

ICC)M ·- - - - - - - - - - - - . - - - - - I ~~~5~A
~:~i~~~~ ~~~e~one Monitor
~~:8~ (O'(~l
lC730
HF Mobile Transceiver 8 Band
586.00
IC720A HF Transceiver & Gen. COy. Receiver 883.00
PS 15
Power Supply for 720A
99.00
44.95 (2.001
Kenpro Ughtweight 1-1 i" mast
IC25 rE 2M Multimode Base Station
499.00
49.95 12.001
R0250 VHF Rotor
le2SE
2M Synthesised Compact 25W
Colorotor (Med . VHF)
49.95 (2.001
Kenpro - inc lower clamps
99.95 (2.501
Mobile
259.00
Kenpro - inc lower clamps
139.95 (3.001
IC290E 2M Multimode Mobile
366.00
IC2E
2M FM Synthesised Handheld
169.00
OESKMICROPHONES-----------------------IC L 1/ 2/ 3 Soft Cases
3.50
SHURE 4440 Duallmpeadance
33.00 11.501
le HM9 Speaker/ Microphone
12.00
SHURE 526T Mk 11 Power Microphone
46.00 (1.501
le BC30 230V AC Base Charger and Hod
39.00
39.00
(-)
ADONIS
AM502 Compression Mic 1 O/ P
le ee25 230V AC Trickle Charger
4.25
49.00
(-)
ADONIS AM601 Compression Mic + Meter 1 O/ P
IC CP1
Car Charging Lead
3 .20
59 .00
(- )
ADONIS AM 802 Compression Mic .. Meter 3 O/ P
IC BP2
6V Nicad Pack for IC2E
22.00
IC BP3
9V Nicad Pack for IC2E
17.70
MOBILE SAFETY MIC~R()P)iDl~E~;---------1
IC BP4
Empty Case for 6 x AA Nicads
5.80
ADONIS AM 2025 Clip-on
20.95
I-I
IC BP5
11.5V Nicad Pack for IC2E
30.50
ADONIS AM 202F Swan Neck + Up/Down 8uttons 30.00
(- I
IC DCl
12V Adaptor Pa ck for IC2E
8.40
ADONIS AM 202H Head Band + Up/Down Buttons 30.95
(-)
IC MU
lOW Booster
49.00
OAIWA RM940 Infra Red Link
45.00 (0.751

~~t~~n~~~~i;~~~ar

~~~~4D

~~~d~:~~~ ~O'~~~~lnes 8 ohm

YM24A
YD148

Speaker/Mic 207/20B/708
Stand Microphone DuallMP

YM34
YM38

As
Pin Plug
.
As 34 but up/down Scan Buttons

~:~n:~~9

3.45 10.751
7.65 10.751

5~:~~ (1{~1
385.00
22.25
9 .60
9 .95

(5.001
(0.75)
(0.75)
(0.75)

~g:~g :g:~~l
16.85 (0.751

~~:~g !L~g~

22.60 (1.501

FOK VHF/ UHF E Q U I p M E N T - - - - - - - - - -· .
(-)
189.00
289.00
I-I
(-I
169.00
Expander
70cm Transverterfor M750E

~~::: ~~g ~x ~~ ~~I~~n~~:s~~gi~5w Mobile

STANOAROVHF/UHF------------------------III
C78
70cm FM Portable
219.00
1-)
CPB78
lOW Matching Linear
67.50 (1.501
C58
2M Multimode Portable
239.00
(-I
25W Matching Linear
CPB58
79 .50 (1.501
19.95 (1.00)
CMS
Mobile Bracket
CL8
Soft Carrying Case
6.95 (0.751
7.59 (0.751
C12/ 230
Charger
ORAE POWER S U P P L l E S - - - - - - - - - - - I .
All with Over-Volts - Current Limit and Thermal Protection
4 AMP
27.95 (1.501
12 AMP
69.00 (2.001
6 AMP
44.95 12.001
24 AMP
99.00 13.001

WELZ SP15M

TV INTERFERENCE AI 05---------------------1

i!1Jli!I~~~~~~~i~~~~g~~~~~

4.95 (0.501
9 .95 (0.751
13.80 (0.751
5.75 (0.751
IMP
14.50 (0.751
IMP. Quality Mic.
TEST E Q U I P M E N T - - - - - - - - - - - - - Orae VH F Wave meter 130-450M Hz
24.95
I-J
ANTENNA B I T S - - - - - - - - - - - - - - I FXI Wave meter 250MHz MAX
28.00 (0.75)

Toroid Filter TV Down Lead
dia. per
pair
Ferrite
Rings
1 t"LP30
Low Pass
Filter
100W
Trio Low Pass FilterLF30A lkW
Yaesu Low Pass Fitter FF501 OX lkW
HP4A High Pass Filter TV Down Lead

2.00
0
.80
3.95
19.30
22.25
5.95

Hl-Q
1:1 5kW
pepCentre
(PL259 Fitting)
T
PieceBalun
Polyprop
Dipole
L

E

I

I t

7~g~ gf ~s~ a ~rs

L' h O P

M t

G~io~mLYS~:legg~o-h'~e~~a~~~e:~et::r
UR7S 50 ohm Coax-Per Meter
Please se nd total postaQe indicated.
will be refunded.

91.00
.95

DM8'
Meter
MMD50/ Trio
500 DipDig.
Frequency meter (500MHz)

0.50
0 .16

Co-AXIAL SW( ITCIH _ _ _ _ _ _ _ _ _ _ _ _( _ _1
5 Way Rotary H.F.
10.9 5 0.50
2 Way Diecast (V.H.F.J
10.00 (0.50)

g:!g

~~:~~cg~\r~!~,~~~~~ators

g:~ri

Any

51.75 (0.75)
69.00
(-I

If~i~:ri;~J~lj

::~::O::I~~::~~ _ _ _ _ _ _ _ _ _ _ _6._5_0_(_0_.5_0) gtfgM~tL~'O~A~OS~-g-~-~-~------------.

0.25
excess

2M BNC or PL259 (state which required)
2M Thread for TR2300 or FT290R (state which)
70cm BNC

4.50 (0.50)
4.50 (0.50)
4.50 (0.301

DL60 N TYPE SOW MAX
DLSOO S0239 600W MAX
DL1 000 50239
1OOOW MAX

MAIL ORDER

All prices correct at time of going to press.

RETAIL

Mon-Sat. 9-12.30/1.30-5 .30

BR E D H U R ST E LE CT R 0 N I CS

Mon-Sat. 9-12 .30/1.30-5.30

HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444400786
normally despatclhed within 24 hrs. Max. 28

MARCH 1982

VOL. 58

NO.3

ISSUE 900

.e.te.t.
20

Call for Help
A. Smith G4FAI

25

Mini "X" Beam for 10 Metres
F. C. Smith GW2DDX

26

Passport to Amateur Radio-8
John Thomton-Lawrence GW3JGA

32

Radio Special Product Report
Drake TR - 7 h.f. Transceiver

37

No More Snap, Crackle & Pop?

40

OX Dipole for Restricted Sites
D. J. Howe G3XAA

41

Kindly Note
RF Noise Bridge, Jan. 82
DFC4 Special Offer, Feb. 82

44

3-Band Short Wave Converter-2
R. F. Haigh

48

About our Gatefold Pull-out

50

PW Iambic Keyer
Jeff Maynard G4EJA

56

Air Test
Microwave Modules MM 1296/ 144 Transverter

61

PW "Winton" Stereo Tuner-6
E. A. Rule

67

CB Rig Check
TandyTRC- 1001 Hand-held
EXTRA THIS MONTH
(between pages 48 & 49)
A gatefold pull-out of Qperating
data for your shack wall

95
56
67

19
60
48

Advert Index
Air Test
CB Rig Check
Comment
Ideas Department
Letters

42
22
47
68
38

19

Mods
News
Next Month
On the Air
Production Lines
Services

/'

TR2500

ON540 ON520

1.8MHz·60MHz
£32.50 inc VAT carr £ 1.50

50MHz· 150MHz
£35.00 inc VAT

The UL 1000 is a new concept in receiving
station accessories and will help any keen
listener to improve the performance of his
station , particularly in the difficult conditions
existing in the medium wave band (500KHz1.6MH z).
The UL 1000 is a self-contained variable gain,
tuned preamplifier suitable for use with
various aerial systems. A particular feature of
the U L 1000 is th e use of a high Q loop aerial
for the 500KHz- 1. 6M Hz band.
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The TR-2500 is a compact 2 meter FM
hand held transceiver featuring an LCD
readout, 10 channel memory, lithium battery
memory back-up, memory scan , programmable automatic band-scan and Hi/Lo
power switch .
TR-2500 FEATURES :
• Extremely compact size and light weight
66 W x 168 H x 40 0 , mm , 540 g, with NiCd pack . • LCD digital frequency readout
with memory channel and function indication . • Ten channel memory, includes " MO"
memory, for non- standard split frequencies.
• Lithium battery memory back-up. built-in ,
saves memory when Ni-Cd pack discharged.
• Memory scan , stops on busy channels,
skps channels in which no data is stored . •
UP/ DOWN manual scan in 5 KHz steps . •
2.5 W or 300 mW RF output. (HI/LOW
power switch .) • Programmable automatic
band scan allows upper and lower frequel1cy
limits and scan steps of 5 KHz and larger (5,
10, 15, 20, 25 , 30 KHz . . . etc) to be programmed . • Repeater reverse operation . •
Optional power source, MS-1 mobile or ST-2
AC charger/ power supply allows operation
while charging . (Automatic drop-in connections.) • Battery condition indicator. •
Tw o lock switches for keyboard and transmit.
• Flexible rubberized antenna with BNC connector. • 400 mAH heavy-duty Ni-Cd
battery pack . • AC charger.
OPTIONAL ACCESSORIES:
• ST- 2 Base station power supply and quick
charger (approx. 1 hr.) • MS-1 13.8 VDC
mobile stand/ charger/ power supply . • SMC25 Speaker microphone . • PB-25 Extra NiCd battery pack, 400 mAH , heavy-duty.
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KRT100 £5.75

Carriage on meters £ 1.00
KRT200 £10.50 KRT500 £19.50
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For those of you w ho enthuse over portable
SSB operation on th e hill s and mountains of
the UK, or wish to ch at to the local lads whilst
seated by your fireside, then th e Mizuho SB2X
2 metre SSB portabl e is the rig for you. One
watt output on th e SSB frequencies 144.000
to 144.600 and t he ability to listen to the
beacon frequencies from 144.800 to 145.000
(also transmit ).
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£165.00 inc VAT Carr £4.50
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T RIO

pacesetter in amateur radio

We've handled a lot of equipment in our time as radio amateurs but the
TS830S really took us by storm, As you will hear if you listen on the air, it's
reputation is high all round the world, We think the TS830S is exactly right for
the operator who has carefully considered all the features necessary for top
performance, put aside all the gimmickry and found the TS830S .
This rig offers you all band coverage; true frequency readout on all modes;
variable bandwidth and passband tuning ; rugged, reliable 6146B valves in the
PA; top quality both in construction and design; and, above all, the Trio reputation for giving you the best equipment at a reasonable price. Thousands of happy users worldwide will confirm that if you want total satisfaction, try the
TS830S . Send for comprehensive detail s today.

TSB30S
£694.30 inc VAT

Securicor Carriage £5.00

A recent addition to the Trio HF range, and proving amazingly· popular is the
new TS530S. Designed as a "little brother" to the TS830S, the TS530 uses
the same PLL system, same RF boards, same readout system and many other
features of the 830 but without the variable bandwidth facility. You do, of
course, have the famous Trio I.F. shift system for dodging the QRM .
We really believe that the TS530S is the finest mid-price H F base station
transceiver on the market and we would like the opportunity to prove it to you.
Why not call us, or call in person to see and try out this super rig.
If you like to read lists of features, how about 160-10 metres including new
bands : passband tuning on all modes: 6146B PA tubes for low intermod : low
power tune up: digital readout shows true frequency at all times : VOX built in :
CW sidetone: speech processor: noise blanker: etc. etc.

TS530S
£534.98 inc VAT

Securicor Carriage £5.00

For the keen mobile/portable enthusiast, th e " no-tune" solid state transceiver
has proved irresistible, and the Trio TS 130S is probably the best of the bunch.
When the original TS 120 was introduced, there were gasps of amazement at
Trio's achievement in making a first class H F rig in such a small size. With the
advent of the TS 130S, the mobile rig really comes to maturity. Imagine an B
band transceiver with digital readout, I.F. shift, vox, speech processor, single
conversion PLL derived transmitter and receiver, 1OOW output, red hot receiver
- and all in a package you can carry on the palm of one hand. It's rea lly a
staggering thought.
The unquestioned excellence of Trio design and manufacture shows in every
aspect of the TS 130S - why not see it and try it for yourself.

TS130S.V
£525.09 inc VAT

Securicor Carriage £5.00
The R-600 is a high performance, general coverage communications
receiver covering 150 kHz to 30 M Hz in 30 bands, at an affordable price.
Use of PLL synthesized circuitry provides high accuracy of frequency with
maximum ease of operation . • 150 KHz to 30 MHz continuous coverage,
AM , SSB , or CW, • 30 bands, each 1 MHz wide, for easier tuning . • Five
digit frequency display, with 1 KHz resolution . • 6 kHz IF filter for AM
(widel. and 2.7 kHz filters for SSB, CW and AM (narrow) , . Up-conversion
PLL circuit, for improved sensitivity , selectivity and stability . •
Communications type noise blanker eliminates " pulse-type" noise . • RF
Attenuator allows 20 dB attenuation of strong signals . • Tone control. •
Front mounted speaker . • " S" meter, with 1 to 5 SIMPO scale, plus
standard scale . • Coaxial, and wire antenna termina ls for 2 M Hz to 30 M Hz
Wire terminals for 150 KHz to 2 MHz . • 100, 120, 220, and 240 VAC,
50/ 60 Hz. Selector switch on rear panel, or 13.8 VDC operation . • Other
features include carrying handle, headphone jack, and record jack.

....
_
....
LOWE IN LONDON

..

Trio•••••••
R600 Receiver £235.06 inc. VAT.
Securicor
• Carriage £5.00

.

NOW OPEN, OUR EMPORIUM IN THE CITY
278 PENTONVILLE ROAD, LONDON N1 9NP [NO MAIL ORDERS]
THE EMPORIUM IS IN THE BASEMENT OF THE "HEPWORTHS" SHOP
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Buy direct from us,
get two years full
IC25E.25!~~!J.~y Tiger!

- Nearly everybody has an IC2E - the
most popular amateur transceiver in the
world - now there is the 70 cm. version
which is every bit as good and takes the
same accessories. Check the features :

Fully Synthesized - Covering

Amazingly small , yet very sensitive .
Two VFO's, five memories, priority
channel, full duplex and reverse , LED
S-meter, 25KHz or 5KHz step tuning ,
same multi-scanning functions as the
290 from mic or front panel. All in all the
best 2M FM mobile ICOM have ever
made.

IC290E.2M Multimode Mobile.

10W RF output on SSB, CW and FM .
Standard and non-standard repeater
shifts . 5 memories and priority channel.
Memory scan and band scan , controlled
at front panel or microphone. Two
VFO's. LED S-meter. 25KHz and 1KHz
on FM :- 1KHz and 100KHz tuning steps .
Instant listen input for repeaters.

IC24G.IOW 2M FM Mobile.

IC-490E.
COMING SOON!

At last an ICOM
7Ocm. multimode mobile.
SSB,CW,and FM. IOW
output, 430-439'99 Mhz.
Similar features to the
2m. brother IC-290E.
Price around f445!
Call us for advance details
IC2EfI59-1(4EfI99

144 -145 .995 in 4005KHz steps .
(430-439 .9994E) .
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
(flexible '14 ~ whip - 4E)
SendlBattery Indicator - Lights
during transmit but when battery power
falls below 6v it does not 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
600KHz transmit ( .;- 1.6MHz and listen
input on 4E) .
Hi·Low Switch - reduces power
output 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 . This little beauty is
supplied ready to go complete with
nica d battery pack, charger , rubber duck.
A full range of accessories
in stock.
£ p
ICMLI
BP 5
BP4

This is the low-cost,
easy to use economy model. Full bank
- 80 channels at 25KHz spacing by easy
to use press button switches . 12 '12KHz
spacing if required, and the same
reliable performance as the famous
IC240. Price £169 .

4

BP 3
BP 2
BC 30
BC25
DC1
HM9
CPl
ICI/2/3

1OW mobile booster
forlC2E
.
11 volt battery pack
Empty battery case for
for 6 x AA cell s
Standard battery pack
6 volt pack
Base charger for above
Mains charger as supplied
12 volt adapter pack
Speaker/microphon e
Mobile charging lead
cases

All prices Include VAT

49.00
30.50
5.80
17.70
22.00
39.00
4.25
8.40
12.00
3.20
3.60
each

The IC4E is going to revolutionise 70cm!
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or our agents and
warranty on
all
•
equipment.
•

I(OM produce the
complete HF line-up!

IC730.100W HF All Band Mobile.

80 - 1OM. 8 bands SSB. AM and CW
Two VFO 's with 10Hz - 100Hz and
1KHz steps. Memory for each band .
Noise blanker . vox . CW monitor. APC
and SWR detector. Speech processor
and fan. Switch able RF pre-amp and
WWV . 13v DC operation or use ICPS 15
mains .

IC720A.IOOW HF
+Gen Coverage Transceiver.

ICAT500.

IC251E and IC4512M and 70cm.
All Mode Base Stations.

Automatic ATU which really is automatic
and even selects the correct antenna for
you l Faster than its competitors .
Handles 500W (1 Kw PEP) - 100W
version is AT-100 .

Both well proven designs with twin
VFO's , variable tuning rates and power
output. scanners and memory channels ,
automaiic repeater operation with full
reverse , 144 - 146 or 430 - 440, low
output on FM, SSB and CW . built-in 12
and 240v supplies. None other like them.

TONO PRICE LIST

£ p

Communications

599.00
259.00
125.00
590.00
449.00
8.50

7000E
350
CRT 120G
HC900
HC800
SK7

CW/RTTY/ASC11 Terminal Tx /Rx
CW/RTTY/ASC11 Terminal Rx Only
VDU 121nch Green Screen Mains Power
Inteliigentline Printer 4 Cases ,
line Printer Centronics
Plug Adaptor For Printers

2M -50W
2M-100W
MR-150W
MR-250W
MR28
UC 70

40 Wall Linear For 2 Metres
90 Wall Linear for 2 Metres +switchable pre-amp.
140 Wall Linear For 2 Metres + switchable pre-amp.
210 Wall Lin ear For 2 Metres +switchable pre-amp.
100 Wall linear for 10 Metres +switchable pre-amp.
50 Wall Linear For 70cms +switchable pre-amp.

RX-144
RX-430

Mast Head Preamp For 2 Metres
Mast Head Preamp For 2 Metres

ASW-180
ASW-430

1.8-160Mhz
430Mhz

Linears

This is the best money can buy . AM .
SSB. RTTY and CW . Built-in fan .
speech processor . two VFO's and APC .
Tuning rates down to 10Hz and
memories. General coverage receiver
from 100KHz to 30MHz (transmit too if
you have a licence I) Run from 13vDC or
use PS 15 mains PSU .

For the complete station.
Controlled remotely from the ICOM
range (or by one switch for other HF rigs):-

IC2KL.
The superb solid state linear to give
you the legal limit on all HF bands with
no tuning and a very clean signal.

Preamps

65.00
70.00

SWRlPower

CWR-685
CWR-680
CWR-670

45.80
49.50

TASCO TELEREADER
Communications
CW/RTTY Terminal + VDU + Keyboard . Tx & Rx

699.00
189.00
259.00

CW/RTT Y Terminal Rx Only No VDU
As Above But De-Luxe Model

Thanet Electronics [f illICOMI

143 Reculver Road , Herne Bay. Kent. Tel : 02273 63859

Please Ring us for the Latest Prices,
you may call after hours using our
Ansaphone on:02273 63850.

65.00
115.00
159.00
259.00
65.00
149.00

AGENTS (PHONE FIRST· evenings and weekends only)
Scotland Jack GM8GEC(031-657-2430}(daytime)
(031-665-2420) (evening)
Wales
Torty GW3FKO (0874 2772 or 3992)

=c\II

.""

Except Scotland -

~
---

North West Gordon G3LEQ (0565 4040)
Ansafone Service available
Midlands Tony G8AVH (021-329-2305)
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SENSATION
Of The Japanese Music Fair

MORSETUTOR

Designed by a genius, controlled by a computer, programmed by a laser.
Played by amateurs professionally and by professionals su perbly.

THE NEW CASIOTONE 701
" ... what is going to become THE instrument of 1982 ... probably the best instructive
keyboard I have come across. But it is also a top line musical instrument capable of
satisfying even the most proficient musician ... I suggest you place your orders now,"
(Keyboard & Music Player.)
" . .. opens up home music making for all the family ... one of the most advanced
music teaching aids so far developed ... this instrument is going to be one of the
biggest sellers of 1982." (Electronics & Music Maker.)

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users
world-wide.
Practise anYWhere, anytime at
your convenience.
Generates a random stream of perfect Morse in five character groups.
070'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.
Price

*

**
*

£49.45

ACTIVE RECEIVING
ANTENNAS

Datong active antennas are id-aal for
modern
broadband
communications
receivers - especially where space is
limited.
highly sensitive (comparable to full. size dipolesl.
Broadband coverage (below 200 kHz to over 30 MHzl.
needs no tuning, matching or other adjustments.
two versions AD270 for indoo. mounting or AD370 (illustratedl for
very compact. only 3 metres overall length.
professional performance standards.
Prices: Model AD270 (indoor use onlyl
Model AD370 (for outdoor usel
Both prices include mains power unit.

*

**
*
*

*

Complete Programmable Polyphonic Keyboard
(RRP £555)
ONLY

£495

*

Input an entire piece of music, specially scored in bar code and read by a light pen
attached to the instrument.
Alternatively. program your own melodies, chords and tempo, from the keyboard,
into the extensive memory, (up to 5 minutes playing or more) with full editing
facilities.
3·WAYPLAYBACK.
I. Automatic playback of the entire piece; melody, chord, bass and rhythm with
arpeggio. Follow the melody as it plays via lamps above each individual key.
2. Manual melod y playing, guided by the keyboard lamps, with automatic bass and
rhythm accompaniment.
3. ONE KEY PLAY facility, allows the melody line to be played, simply by stroking
one key. Non-players can become Instant Musicians!

*
*

* The 5 octave, 8·note polyphonic keyboard can be split into 2 & 3 octaves and a
difTerent voice can be selected for the accompaniment.
* 20 "breathtakingly clear and bright" pre-set instruments and voices.

* 3-way chord section:- Fingered. Memory and Casiochord auto accompaniment.
* 16 rhythm accompaniments with " fill in" variation and two percussion effect
*

£42.55
£56.35

VERY LOW FREQUENCY CONVERTER
If your communications receiver gives poor results below 500 kHz Model VLF i~
the answer.
Connects between antenna and receiver input.
Converts signals between DC and 500 kHz to the ra nge 28 to 28.5 MHz with
low noise and high senSitivity.
Crystal controlled for high stability.
Quality construction in die cast aluminium box (size 112 x 62 x 31 mml . S0239
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 VA T and postage and packing.
Goods normally despatched within 3 days subject to availability

"

11

CATONG
ELECTRONICS
LIMITEO

Spence Mills Mill Lane
Bramley. Leeds LS 13 3HE
England
Tel (0532) 552461

buttons. Start/Stop. Synchro', Tempo and Balance controls.
Variable Vibrato and Sustain. Output jack. Foot pedal input jacks. Music book.
AC only. Optional extras: Foot pedals, Pedalboard, Hard Case.

NEW MT-31. 3 octaves, 22 instruments/voices. (RRP£79)

ONLY £69

NEW MT-40. As MT·31 plus rhythm s and auto bass. (RRP £ 125)
ONLY £99
.other Casiotones: CT- IOI £195. CT·202 £275. CT-403 £275. VL-TONE £35.95.

World's Most Powerful BASIC Pocket Computer?
CASIO FX-702P
~"I"-',~~~'~;
FY.• i~7?- ~:~'jm_
~
(RRP £134.95)
i uu!.tJl;..!l.:..!UUC;;;IiliBUu::: tt;;:
'fe:

ONLY £119.95

l 4JI.:Jt.,;.JL:.a.:Jl:Jl::JIIUIUUUI:lQ
1 ~l.;Jt.::.J~~L:JUUQ:t;UQl glIia

~!:.:;.JL;.Jr.ol::,.lC:Liu:.~\amD a
Plus FREE MiCROL Professional
l.;.If.Di:::JO(:.: Jl:::SElDUDEUSCl
Programming pack (RRP £9.95)
Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps,
26 memories, to 80 steps, all retained when switched ofT. Up to 10 programs.
Subroutines; 10 levels. FOR:NEXT looping; 8 levels. Debugging and
Correlation, all usable in programs. Program/ Data storage on cassette via
OPTIONAL FA-2 adaptor (£19.95). Auto power ofT. I7x 165 x82m m. 176g.

IMICROSCOPEI

Illuminated pocket
microscope

NEWCASIO
FP-IO MINI
PRINTER
(RRP £49.95)

AN INCREOffiLE
£44.95
Compatible with the FX-50IP, FX-502P, FX-60IP, FX-602P and FX-702P
Manual and program results printout. Memory and program listing.
Electric discharge printer gives a remarkably legible 5 x 7 dot matrix printout of 20
characters per line. Stores up to 30 characters with print-out over It lines, with
overload symbol. Fast 2 lines per second print speed. Aluminised paper rolls approx
2.500 lines (30 feet) long and cost £2.50 per pack of 5. FP-I 0 connects directly to the
calculator or via FA-2 remote control cassette interface. Four AA batteries will print
approx 6.000-9.600 lines. Rechargeable pack, NP-4M prints approx 13,000 lin es,
(£6.90). AC adaptor. AD-4150, recharges Np·4M in situ, (£5). Dims : 43.5H x
157.5W x 82.5D (It x 6t x 3+"). Weight: 372g (l3.loz), incl. batteries.

MiCROL PROCOS. 702P professional programming solutions on tape.
FX-602P Calculator. 512 program steps, + FREE MiCROL PPP (£9.95)

£24.95
£74.95

Discounts on software when you buy your hardware from us.
PRICES include VA T. P&P. Delivery norm ally by return. Send your Company Order,
cheque. PO. or phone your ACCESS, VISA or BARCLAYCARD number to:

Dept. PW,
38 Burleigh Street, •
Cambridge, CB I lOG.

1r~~~I7~~_T_el:_o2_23_3l_286_6____~

6

magnification
Measuring only 130 x 40 x 18 mm, this lntel illuminated
pocket microscope has a normal magnification of 30 X which
can be increased to 50 X by using the zoom facility. Focus
control and illumination are built-in so that the instrument can
typically be used in the close inspection of specimens, samples
and tissues by medical students, doctors, technicians and
medical laboratory scientists. It uses longlife batteries and
comes in a plastic case.

Price: £12_99 incl. case, V_A.T. and post/packing.
For immediate despatch send cheque with order to:

.-.-,INTEL ELECTRO~IC COMPONENTS LTD.
..,...

3D/50 Ossory Road, London SEt 5AN. Tel: 237 0404
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PM COMPONENTS LTD.

lM]

PHONE 0474 813225. TELEX 965966 WEST ST G
ECFB6
1.50
ECF812 1.20
ECH3
2.50
ECH35 1.50
ECH42 1.00
ECHBl
0 .58
ECHB4 0 .93
.EClBO
0 .66
EClB2
0 .58
EClB4
0 .74
EClB6
0.74
EF37A
3.60
EF39
1.75
EF42
1.95
EF55
2.25
EFBO
0 .48
EFB3
3.50
EFB5
0.48
EF86
0.70
EFB9
0.75
EF91
1.22
EF92
2.50
EF9 3
0 .65
EF94
0.55
EF1B3
0.65
EF1B4
0 .65
EH90
0 .72
EK90
0.72
El33
4.00
El34
2.00
EL34 Mullard
2.45
El36
1.60
El37
5.00
El3B
4 .50
ElB2
0 .58
ElB4
0.66
El B5
3.85
El B6
O.BO
0 .82
El90
El360
9.00
El519
4 .50
EMBO
0 .70
EMBl
0.70
EMB4
.0 .70
EMB5
0 .85
EMB 7
LID
EMM803 2.50
EN91
0.95
EN92
4.00
EY84
8.00
EYB6/B7 2.00
EYBB
0.60

PC l B5
PClB6
PCl200
PCl805
P0500
PFl200
Pl36
Pl B1A

0 .90
0 .80 .
1.60
EZBO
0 .7 5
0.90
EZ81
0 .56
3.50
EZ90
0.96
1.13
Gl/371K
1.05
30.00
0 .75
G55/1K 8 .00
0.85
G120/ 1B 8.00
1.12
GS10C 12.00 Pl504
1.20
GXU50 12.50 Pl508
1.75
GY501
1.20 Pl509
2.95
GZ30
1.00 Pl519
3.15
GZ32
1.00 PlB02
2.75
GZ33
3.25
PYBB
0 .74
GZ34
2.00
PY500A 1.45
GZ37
4 .50 PYBOO
0 .70
KT61
4.00 PYBOl
0 .70
KT66 USA
00V02-6
6.00
12.7 5
KT66 UK 9.00 00V03 - 10
KT77
5.00
15.50
KTB8 USA
00V03-20A
7.00
12.25
KTB8 UK
00V06 -40A
11.50
16.50
KTW61 1.50 05 150/ 45
MB079 6.00
7.00
MBOB3 3.25 OS1200 3.95
MB100 2.85 051209 2.00
MB137 5.50 051212 3.20
MB162 3.85 OV03-123.50
MB225 1.20 TY2-125A
ME1400 4.00
45.00
N7B
8.90 U19
11 .95
OA2
0.60 UCHBl 0.65
OB2
0.65 UClB2
0.76
PCB6
0.80 UFBO
0.80
PCBB
0.80 UlB4
0 .78
PC92
0 .85 ' YL1 020 29.00
PC97
1 .10 2759
16.00
PC900 0.95 ZB03U 13.50
PCFBO
0.70 ZM 100l 5.00
PCFB2
0.60
lX2B
1.15
PCF86
1 .20 2C5 1
0.75
PCF200 1.35 202 1
0 .95
PCF201 1 .35 2K25
17 .50
PCF801 1.35 4CX250B
PCFB02 0 .72
37.50
PCF805 2.00 4CX350A
PCF808 1.48
52.00
PCH200 1 .10 5U4G
0 .B5
PClB2
0.80 5U4GB 1.50
PClB3
2.00 5V4G
0.B5
PClB4
0 .80 5Z4G
0 .85

NEW BRANDED VALVES
AlOB7 11 .50
A2 134 9.00 '
Al293 7 .20
A2900 10.90
OAF91
0.45
OAF96 0.65
OF91
0.45
OF92
0.60
OF96
0.65
OK91
0.90
OK92
1.20
OK96
1.00
Ol92
0.60
Ol94
1.20
Ol96
1.00
OlS10 9.00
OlS16 10.00
OY86/B7 0 .55
OY802 0 .60
E55l
14.00
EBOCC 4.75
E80F
6.25
EB1CC 2.50
E82CC 2.50
EB3CC 2.50
EB3F
2.50
EB6C
6.00
EBBC
6 .00
EBBCC 2.60
E130l 13.00
E1BOF
5.25
E1B2CC 4.50
EBlOF 12. 50
EABCBO 0 .56
EAF42
1.40
EB91
0 .52
EBCBl
0.85
EBCB9 0.85
EC90
0.60
ECCBl
0.5 5
ECCB2
0.55
ECCB2 Mullard
1.10
ECC83
0.60
ECC83 Mullard
1 .1 0
ECCB5 0 .60
ECCB8 0.65
ECC91
0 .65
ECCB04 0.40
ECCB07 1.30
~CFBO 0 .65
CFB2
0.60

VALVE & COMPONENTS SPECIALISTS

SELECTRON HOUSE, WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

mbo

6AB7
6ABB
6AC7
6AF4A
6AG7
6AH6
6AJ7
6AK6
6Al5
6AM4
6AM5
6AM6
6AN5
6ANBA
6A05
6AS5
6AS6
6AS7G
6AT6
6AU6
6AV6
6AWBA
6BA6
6BA7
6BABA
6BE6
6B06
6BH6
6BJ6
6BN7
6BNB
6BR7
6BRBA
6BS7
6BW6
6BZ6
6C4
6Cl6
6EAB
6F6G
6F2B
6GHBA
6GK6
6H6
6J5GT
6J6
6J7GT
6JB6
6JS6C
6K7
6K06
6l6GC
6l6GT
617
6UB
6V6GT

0.60
0.66
1 .00
1.20
1.20
1.00
1.00
2.00
0.52
2.50
6.00
1.30
2.00
2.50
0.82
1.50
3.50
4. 50
O.BO
0.55
0.72
2.50
0.50
3.75
3.50
0 .72
LI D
1.60
1.05
3.50
0.85
3.75
1.20
3 .30
4.50
2.00
0.60
2.50
1.80
2.00
1 .25
0.80
2.00
1.00
0 .75
0.55
1 .25
3.95
2.55
0 .70
3.9 5
1.90
1.20
0 .55
0 .60
0.90

7B7
1.40
757
3.00
11 E2
16.50
12AC6 0 .80
12A06 0.80
12AE6 0.85
12AG8 1.50
12AHB 5.50
12AT6
0.59
12AT7
0.55
12AT7wA
2.50
12AU6 0.60
12AU7 0.55
12AV6 0.80
12AX7 0.5 5
12AX7WA
2.50
12AY7 4.00
12A27A 1.50
12B4A 1.60
12BA6 0.75
12BE6 1.05
12BH7 0.95
12B l 6
0.70
12CBGT 0.70
12El
16.50
12GN7 3.25
12HG7A 3 .25
12Sl7
1 .50
12SN7GT
1.85
130B
3.20
30Fl2
0.95
40K06 3.25
B5Al
5.40
B5A2
2.00
90CG 10.85
92AG 10.00
92AV 10.00
B07
1.50
BllA
9.00
B13
lB.50
5636
3.00
565 1
1.75
5670
3.50
5687
8.15
5696
2.55
5749
2.00
5751
1.50
5814A
2.75
2.25
5965
6060
1.50
60BO
4.20
6146B 4.05
7360
7.50

INTEGRATED
CIRCUITS

AN2 140
AN240
HAl151
LA4031P
LA4400
lC7120
lC7130
lC7131
MB3712
MC1307P
MC1330P
Ml231 B
Sl901 B
Sl917B
SN76003N
SN76013N
SN76023N
SN76033N
SN76 131N
SN76660N
SN76666N
TAA550
TAA661 B
TA7120
TA7130
TA7204
TA7205AP
TA7222
TA7310
TBA120S
TBA5200
TBA530
TBA540
TB A5500
TBABOO
TBAB10S
TBA9200
lOA 1004A
lOA l 170
lOA l 190
lOA 1327
TOA 1412
lOA2020
lOA2030
lOA2532
lOA2540
TDA2590
TDA2600
TDA2611A
UPC566H
UPC575C2
UPC1001 H
UPC1025
UPCl156H

2.50
2.80
2.50
2.70
4 .15
3.50
3.50
5.50
2.50
1 .00
0 .76
1.75
4.35
6.25
1.65
1.65
1.45
1.65
1.30
0 .80
0 .70
0 .2 5
1.20
1.85
1.50
2.15
1 .95
1.80
1.80
0 .70
1.10
1.10
1 .25
1.45
0 .69
1.35
1.65
2.20
1.95
2.15
1.70
0.85
2.45
2.80
1.95
2.15
2.95
2.95
1.95
2.95
2.95
3.95
2.50
2.95

SEMICONDUCTORS
AC 127 0 .22
BC170B 0.10
AC12B 0 .20
BC17 1 0 .08
AC141K 0 .34
BCl 72 0.09
AC176 0 .2 2
BC173B 0 .10
AC176K 0 .31
BC1B 2 0.09
AC1B7 0 .25
BC1B3 0 .12
AC 1B7 K 0.28
BCl B4LA O.09
AC 1BB 0.22
BC212 0 .09
A0149 0.70
BC212l 0 .09
A0161 0 .39
BC21 3 0 .09
A0161 / 21.04
BC213l 0 .09
A0 162 0 .39
BC237 0 .09
AF 124
0 .34
BC23B 0 .09
AF 125
0.32
BC307 0 .09
AF126
0 .32
BC327 0.1 0
AF127
0 .32
BC337 0.10
AF139
0.42
BC461
0.30
AF239
0 .42
BC478 0.20
AU 106 2.06
BC547 0.10
AU 107 1.75
BC54B 0.10
AUl l 0 2.00
BC549A 0.08
AU l 13 1.48
BC557
0 .07
BC107 0.10
BC55B 0 .07
BC107B 0 .1 0
B0131
0 .32
BC10B 0.10
B0132 0.35
BC109B 0.10
B01 33 0.40
BC140 0 .31
B0135 0 .30
BC141
0.25
B0136 0 .30
BC142 0 .21
B0137 0 .28
BC143 0 .24
B013B 0.30
BC147 0 .09
B0139 0.32
BC14B 0 .09
B0140 0.30
BC149 0.09
BF179
0 .34
BC157
0 .1 0
BF1BO 0 .29
BC15B 0 .09
BF1B3
0.29
BC159 0 .09
BF 194
0 .1 1
BC160 0.28
BF196
0 .11

BF197
0 .11
BF19B
0.10
BF199
0 .14
0.30
BF200
BF25B 0 .25
BF259
0.26
BF336
0.34
0.30
BFX29
BFXB4
0 .26
BFXB5 0 .28
BFXB6 0 .30
0.25
BFXBB
BFY50
0.21
BFY51
0.21
BFY52
0 .25
BFY90 0 .77
BT106
1.00
1.22
BT10B
BT116
1 .20
BU105 1.22
BUlOB 1.69
BU124 1.00
RU126 1.22
BU205 1 .30
BU20B 1.39
BU208A 1 .52
BU326A 1 .42
MJE340 0.40
MRF450A
11.50
MRF475 2.50
MRF477 9 .50
0.22
OC71
R200BB 1.70
R2010B 1.70
R2540 2.48
TIP29
0.40
TlP29C 0 .42
TIP30C 0.43

(6)
TI P31C 0 .42
TIP32C 0 .42
TIP41C 0.45
TIP42C 0.47
TIP47
0.65
TIP2955 0 .84
TIP3055 0 .66
TIS91
0 .20
2N3054 0.59
2N3055 0.52
2N3702 0 .12
2N3703 0.12
2N3704 0 .1 2
2N3705 0.12
2N3706 0 .12
2N370B 0 .12
2N5294 0.38
2N5296 0 .48
2N529B 0 .38
2N5496 0 .66
2SA715 0 .95
2SC495 O.BO
2SC496 0.80
2SC 1096 0.80
2SCll72Y
2.20
2SCl 173 1.1 5
2SC 1306 1.25
2SC13071 .B5
2SC 1449 0 .80
2SC167Bl.25
2SC19452.10
2SC1953 0.9 5
2SC1957 0.80
2SC202B l .15
2SC2029 1.60
2SC207B 1 .45
2SC2091 0 .85

Many other items avai lable
Pl ease phone send l ist for quote
Allow 14 days for delivery

*

CALLERS WELCOME
Hours
*

Entrance on A227 50yds

Mon.- Fri. 9.30-5 .30
Little B lu e House
Saturday 9 .30-12.00
P. & P. 50p. Please add V.A.T. at 15%
24-HOUR ANSAPHONE SERVICE

South of Meopham Green by

*...,j

*

7he 2001 sweeps Ihe board

alonl,£78*

·price excluding P&P and 15% VAT

Get all the waveforms you need -1 Hz to ·1 M Hz in five
overlapping ranges : stable, low·distortion sine waves,
fast rise/fall-time square waves, high linearity
triangle waves - even a separate TTL square
wave output. Plus high· and low-level
main outputs.
An applied DC Voltage at the Sweep input
can shift the 2001 's frequency: or sweep
up to 100: 1 with an AC signal.
A push button activates the DC Offset control ,
which shifts the output waveform up
...""
or down on command.
For value for money the 2001 sweeps the rest off the board.
For immediate action - The G.S.C. 24 hour, 5 day a week service
Tel: (0799) 21682 and give us your Access, American Express, 8arciaycard
number and your order will be in the post immediately or just clip out the coupon.
Goods despatched within 48 hours.

GLOBAL SPECIALTIES CORPORATION

55=
G.S.C. (U.K . )

Limited . Dept . 6HH

r ---------------..,
G lobal Specia lti es Corporation IUK) Limited Dept . 6HH

I
I
I

Unit 1 , Shire Hill Industrial Esta te,
Saffron Walden, Essex CB11
Tel : Saffron Walde n (0799)

3AQ
21682

Tele x: 817477
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Unit 1. Shire Hill Indust ri a l Estate. Saffron Wald en. Essex CB11 3AQ
M ode l

2001

£91 .42. (inc . P & P

Sweepabl e

Function G e nerato r

and

F or FREE catalogue

VAT)

tick box

Address .

Name .

I e n close

15%

PO/Cheq ue for

.

£........... . ....... _.

---------

Barclaycard/Access/American E xp ress N o . . ... .

www.americanradiohistory.com

i :

. or debit my
. .. expdate

I
I

I

' ~" ~ " --I
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WATERS &
STANTON
ELECTRONICS

24 HOUR TURN ROUND
ON ALL ORDERS!
"SUCH NICE PEOPLE"
~;O;_::.;;;::. -: ~ ~_
~~:!!!!!!I

5 miles from Southend-on-Sea ~.-;:~'::):~~-::- __ -:- _
~
Why not bring the whole family for a day out? - ~~
~
(Early Closing :Wednesday 1.00 p m ) - - - - " -

18/20 MAIN ROAD, HOCKlEY,
ESSEX . lH (0102) 206835

PROFESSIONAL AIRCRAFT MONITOR

SR9VHF
RECEIVER
AMATEUR/
MARINE

R517

£49.50

(as supplied to pilots, ground crew etc.)
The R517 is a professional aircraft
monitor receiver. having superb sensitivity and capable of tuning across
the ent ire aircraft band 118143mHz. For easy tuning there is
both a coarse and fine tuning controL In addition there is a 3 position
switch for selecting xta l contro lled
channe ls (xtals £3.00 extral for your
local airport. The unit is completely
portable running off self-contained

£46 inc. VAT
The SR9 must be one of the most popular monitors
for 2 metre amateur radio enthusiasts. (Also
available as a marine version at the same price). It
is fully tuneable across the band with the option of
also installing up to 11 xtal controlled channels.
Power requirements are 12v DC negative earth at
200ma approx. The unit comes complete with
mobile mounting kit and built-in speaker.

batteries.

SPECIAL OFFE£R39 1".

AMATEUR RADIO
PORTABLE MONITOR "008"
WITH NI - CADS & AC
CHARGER

This portable receiver is designed for
monitoring the 2 metre band. It scans up to 8
separate channels (crystal required for each
channel) and automatically locks on to a

~~:ri~:1 aasn~ooCnh:~nae~i~~~~~efer;s'in~~~~~
tog ether with telescopic whip. The unit is self
powered with ni-cad batteries and an AC
charger is also included. Crystals for cha nnels
S20 and S22 are supplied with the receiver
and extra crystals are available at £3 each.

TUNE INTO THE WORLD ... FROM YOUR ARMCHAIR!
FRG7700 £319 ~:~~'~i:Si~~~P~~~ I~g~\~o~i~~ f~6~e~e t~:~e~~i~~s Of~h~tNO~ld~ozp~~~e;~~rc~!~~~~i~~gfX:~~~ ~~r k~o:i~he~:i~e~o~J
equipment and poor equipment. We rate the FRG7700 very highly. It forms the main unit of the system and provides one
of the most cost effective ways of listening to the entire shonwave band, Usten to all the World news direct as it comes
in from stations stretching round the Globe, international family requests from Australia and New Zealand, sport from
America, topical news comment from Russia and China. If you're interested in Amateur Radio then the SSB facility lets
you listen in on conversations with amateurs from places far and

~:~~h~:~~r ~r ~~~~e hc:rr:~a:~~mm~~o~~~ ~~~h,g~u!~reali~~ri~t~~

'0 expedi'ions in Africa or 'he Anta rctic. It's all possible and 'he

more skilled the operator, the more interesting it becomes. The
possibilities are endless. ship to shore radio, aircraft on the
Atlantic run, foreign news agencies. etc.
And if this is not enough plug in the optional VHF converter and
lislen to private, commercia l and military air traffic over the U.K.,
local airports, local shipping, taxis, radio amateur repeaters and
many other interestinQ transmissions. To improve reception,

A ER I AL TU N E R
VHF CONVERTERS

£37 .00
From £69.95

~~;:lrSt:~~~ :~refurnact~I~~~eJr;~~\e~~~~3 eUnj~y ~~e~h~o~~~ ~~n~

Securicor £ 5.00 extra

the comfort of your fireside, Go on - treat yourself!

.I'.'.,.r~:;~I~l

SWR / POWER / FIELD

~.II

Electronic
Keyer

~

11 STRENGTH MEASURING

\

..

DATONG ELECTRONIC £49.45
MORSE TUTOR

;Z:P

w ' OFFER

£11 .95 + 60p p&p

Experienced radio operators, both professional and amateur,
know the advantages of an electronic key. Fatigue-free
operation and smooth and consistant morse code. The
EK 121 will work with all modern amateur radio transceivers
and operates from either internal batteries or external 6v DC.
Speed is 4-30 wpm . A nice key at an incredible price.

As used by CB and Amateur radio operators.
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 1 50mHz. If you
want the strong est signal in town - you'll find the
YW3 the sure answer.

SPECIAL DISCOUNT
OFFER

£229

inc. VAT
BEAR CAT 220FB
We 've managed to purchase a sma ll quantity of the Bearcst 220FB receivers at a very
favourable price. Probably the best known VHF/UHF monitor available. During these dark and
wintery evenings what could be better than sitting at home and listening in on the outside world
of radio. Radio amateurs operating from their private cars or through the country's network of
repeaters, Aircraft weaving their way through complex air traffic corridors or communciating
with the local airfield. Police, fire brigade, taxis and marine, etc., you'll find it all on the Bearcat.
Operation is from 230v mains or 12v DC and the digital display gives precise information
regarding frequency.

We 've put together a nice little morse training kit comprising
the famous H K 708 morse key and matching oscillator unit
complete with volume control and built-in speaker. If you
aspire to a G4 thi s will help you on the way.

RADIO SPECTRUM MONITOR
SX200N
26-500MHz

£260 inc. VAT

p&p £2.00

Here's a really wide coverage receiver going all the way from 26mHz to SOOmHz
(with just a few gaps). Mains or battery operation, FM or AM, means it can be used
just about anywhere for anything. Channel memory, scanning and built-in clock are
just a few of its features, If you' re interested in amateur radio, aricraft, Police, taxis.
etc., then this receiver covers them all.

-------------------------------------

MAl L OR DER SLIP to : Waters & Stanton

Electronics, Warren House , Main Road, Hockley, Essex.

~~;;;:~.;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Goods required :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Please rush me the above . Cheque enclosed for £ . . . .. ...... ./Please charge to credit card No .............................. ..
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WATERS &
STANTON
ELECTRONICS

SPECIAL OFFER

FDK PIV
430 MHz UHF Portable
including:

aerial
*** helical
AC mains charger
ni-cad batteries

* 2 channels fitted

•

NORMAL PRlet'S2

FOR LIMITED
PERIOD

£125

COMPLETE

~~~t:fl~u~~~: ;~w~:~ap;~vTs'i~~ti~~~J~ar~~:I~e~h~e::,~~~~~ t;:e ~;~d:~e~p~~d~~~~e~~
t
b~~~t~e~~~s t~~e ;;~~i~~e~~~:.n~:1 ~etO~~ ~~~i~~~:aJ '~~ra~e:a~kte;n~t~~~s~h~~~~~~a~;~I~':L \~e:~ iSn~I~~n:~

18/ 20 MAIN ROAD , HOCKlEY,
ESSEX . TH (0702) 206835

optionalleatherette case at an extra £5.75. The above offer
cannot obtain any further stocks at this price I

IS

limited to existing stocks, so please hurry as we

SHORTWAVE LISTENER ATU
GLOBAL

WEll
SP15M

AT1000

£29.95

WELZAC38
8 BAND ATU

£59

£31.95
carriage free

The ultimate in ATU's, specially designed to
enhance the performance of all short wave
receivers - no other model can approach its
performance.

Professional RF power & swr meter
Welz are known for their professional quality RF measuring
equipment and the 5P15M lives up to that tradition. This
self-contained power/SWR meter will give you highly
accurate power measurements and can be left permanently
in line with the aerial.

AZOEN POWER MIC

AM601 MIC,
including
SPEECH PROCESSOR

AZDEN MEX-55
MOBILE SAFETY MIC

The new Azden DX-3S4

£44
The AM601 is specially designed to give optimum speech

£25

desk mic is purpose made
for ham radio & CB by
one of Japan's foremost
audio engineering companies. With its heavy die
cast metal casing, built-in
variable compressor and

quality with Amateur Radio transceivers. A built-in meter

SOO - SOk ohm o/p, it

enables the operator to monitor the amount of speech processing whilst a switch enables the operation to select the
correct audio response for either SSB or FM.

matches any transceiver.
Our ridiculously low price
makes it a must.

The Aea aerial tuner is designed to work with all current
amateur radio transceivers at pow er levels of up to 400
watts. Designed specifically for coaxial fed aerial systems, it
is an ideal unit for use with solid state transceivers that require to see a low SWR in order to give full power output.

£29.00

GREAT NEWS. WE'VE REDUCED
THE PRICE OF TRIO'S R1000
TO £235 AND CALLED IT THE "RSOO"
No it's not quite as good as
the R 1000 but at a saving of
£65 it represents incredible
value, We've tried it and like
it very much - so will you!

(~

~'

The M EX-55 has been designed for safe mobile operation by
radio amateurs. The high quality microphone is mounted on
an anti-dazzle goose neck that attaches to the sun visor fixing point. This makes for safe mobile operation with both
hands on the wheel and the transmiyreciever switch is
housed in a small control box that attaches to the gear lever.

FDK PALM 11
FM 2M TRANSCEIVER
£109 inc. VAT

* 1 Watt output
* 6 channels

** Helical
Repeater shift
aerial

* Ni-cad batteries
*

WEHAVEA
OOD SELECTION
RICED FROM

£69

AMSTRAD, FIDELITY.
eT BERNET. LOWE. PLANET

AC Mains charger

The Palm II has become well respected in view of its
simplicity and yet effective range. Over 1 watt of FM at
144mHz enables good reliable contact over several miles.
The repeater shift enables you to operate through your local
repeater, thus extending the range considerably. A toneburst module option is available at an extra £ 12. Two crystal
controlled channels are fitted as standard (S20 and 522),
The Palm I1 is a low priced, cost effective transceiver. ideal
for portable operation and small enough to be slipped into a
pocket. Send for details today.

THE ELECTRONICS CENTRE FOR THE ENTHUSIAST
OUR REPUTATION IS YOUR GUARANTEE
TELEPHONE CREDIT CARD ORDERS ACCEPTED
Practical Wireless, March 1982

9
www.americanradiohistory.com

SOlA'S LINE OF
LINEAR AMFILERS

CB users. Home base
POWER SUPPLY 3A
Rugged Powerful British Made
FEATURES

GATiEMI}S-i'ECHNOlOG'y' As used in
N8080 Micra Computer Famity
Instruction Cycte Time 2 uS
Supplied with functionat
Block Diagram
BRAND NEWNOT seconds or reclaims
100% pert&:t ORDER NO. SX8080
Normal Sell price £4.50 each'£2
Our BI-PAK Special Price
•
SO HURRY - LIMITED STOCKS

* Sale 3 Amp operalion * l3.8V fully
*

r~ulated
Electronic short circuit & overload
protected
latesllechnology LC. drsign
Attractive compact case
Competitively priced

Model No. SCL 144/30

£50 + VAT

RF drive 2/3 Watts RF output 20/30 watts
Receiver pre amp independently controllable.

*
*
*
SPECifiCATIONS * Inpul vollage-l40 Va.c. 50Hz
* Output voltage - 1laV d.e. ~ 1% Maximum with
mains input variation =10'% load Q·2.5A * Outpul
current - 0-3Amp * Ripple - less than :!mV up to
lull load

* Dimensions -

OUR PRICE

only

1751g x 100w x 75h (mm)

only £15.00 OROER NO.3GA

40 Pin IC Sockel to lit SX8080 OHer price
ORDER NO. 1609

CB Rigs and Accessories In stock. Send
S. A.E.tor tull listings.

Model No. SCL 144/40

£60 + VAT

RF drive 10 watts
RF output 40 watts
Receiver pre amp independently controllable.

Model No. SCL 144

£80 + VAT

RF input 10 watts
RF output 100 watts
Receiver pre amp not applicable.

Model No. SCL 144P

30p

TECASBOTY

The Eleclronic Components and Semiconductor Bargain 01 the Year. A hosl of Eleclranic
components including potenliometers - rotal)' and slider. presets- horizontal and vertical
Resistors 01 mixed values 2lohms 102M2 - 1/8 to 2 Wan. Acomprehensive range 01
capaCitors including electrolytiC and ,polyester types plus disc ceramics etcelera.
Audio plugs and sockets 01 various types plus swilches. luses. heatsinks. wire. nuts/boils.
gramets. cable cl ips and tyes. knobs and P.C. Board. Then add to that 100 Semiconductors
10 include transistors. diodes. SCR's opto·s. all of which are current evel)'day usable devices.
In all a Fantaslic Parcel. No rubbish all identifiable and valued in currenl
I
well
over £25.00. Our Fighl Against Inllalion Price - Beallhe

£100 + VAT

RF input 10 watts
RF output 100 watts
Receiver pre amp independently controllable.

Fantastic Audio Bargains
COMPLETE
AUDIO CHASSIS

15 watts per channel slereo amplilier kit

All the above Models are designed for a nominal
12 volt supply. If AC mains operation is required,
please see our Model SCL 144/PS as featured on
page 26 of the February issue of Practical
Wireless.
Sota Communication System also manufacture
Receiver pre amps for 28 MHz and 144 MHz
these being two versions one which operates as
pre amp for installation internally in Transceivers
and the other version which has an RF switching
facility and is mounted in a neat aluminium case.
The above specifications are a brief outline to our
Product Range please send an SEA or telephone
for further information.
Trade and export enquiries welcome. We are
Northern Representative for "VHF
Communications" Magazines & Kits. Telephone
credit card orders taken. Carriage or postage on
all equipment.
Please all 28 days/or delivery

Consisting 01ORDER NO. STA15
2 x Al60 amplifiers
1 x PA100 pre-amplilier
.1 x SPMSO power supply
1 x 2034 Iranslormer
2 x coupling capacilors lor 8 ohms 470mfd
50vand necessal)' wiring diagrams.
- now only
Saveover£100nthiskil

STEREO 11 CoffIJlete 7 wan PII d1l1lnei Slereo affIJ
board - i _ amps. pr~ . po_ ~/y, !root
fllIlel, knobs lIld TrlllSftlmer

AlmostJ.2 PRICE

~.~~o~

£26.00

5 watt {RNlSJ Audio Amp
High Quality audiO ampliliel Module. Ideal 10/ use in
record playels. tape lecOfdels. stereo amps and
c~ssette players. etc. Full data and back-up diagrams
With each module
SpeCificatIon

• Power Outpul 5 watts RMS. load Impedance 8,16
ohms. Frequency response 50Hz to 15 KHz-3db.
Sensitivi ty 70 ~v for full output elnput Impedance

50k ohms. Slle 85 x 64 x 30mm. lotal Harmonic
distortion less Ihan·5't

,

BI·PAK·S give away price

£2.25

/,11,\100 saitalie h. disco rn,er. MMltro saitalie h.
gtitar pre--3lJ1l mixer.

n.. MM100 and MMltro mono pr~rrfiers IWe
arnp.liJ~ IMlh !he Al6ll AUII A1110 .,d Al250 power
'ffIlfifiers and their associated po_ SI4lplies.
MMl00 Supp~ voltage ~!W i"UI~ Tape Mag P.U.
Microphone Ma, OUlpUI 500"", ~ MMltro Supp~
voltage 4I}6!W i1pUIs: 1 Guila'S, Microphones Ma, OUIpUl
500mv

1 Amp SILICON RECTIFIERS
50 - sOOv - uncoded - you select lor VLTS
ALL per1ect devices - NO ctucts Min SOy
50 lor £1.00 - worth double OROER NO. SX76

All perleel devices - uncoded ORDER AS
50 off
100 off
500 off
1000 off

Silicon General Purpose NPN TransitOfS TO-IS Case~
Lock lit leads - cocted CV7644 Similar 10 BC147 S;
HIe 75-250 50 olf

100 olf

500 olf

22-26 Childwall Lane. Bowring Park. Liverpool L 14 6TX. England
Tel. 051-480 5770
Telex: 628702 SOTA G
Hours 9am-6pm Monday to Friday. 9am- 1 pm Saturday

Silicon General Purpose PNP TlanSislors TO-s Case
Lock lilleads coded CV9S07 similar 2N290sA 10
8fX30 VC 6iJ IC 600mA Min Hre 50 ALL NEW'
SO oH 100 oH
500 all
1000 olf

PRICE £2.50 £4.00 £19.00 £35.00
Order as CV9507
~-

Radio Consultants. Suppliers and Manufacturers
Send your orders 10 Oepl PW3
BI-PAK PO BOX 6 WARE HERTS.

SHOP ~~~E BHWT~CK Sf

ACCESS

£1.50 £2.50 £10.00 £17.00

::

PNP SILICON TRANSISTORS:

1000 olf ~

PRICE £2.00 £3.80 £17 .50 £30.00;5

Sota Communication Systems Ltd.

AMERICAN EXPRESS

MONO PRE·AMPLlFIERS

Glass Type similar IN4000 SERIES IN400HN4004

- BC107 - Z189 ALL NEW' VCE 70v IC500mA

BARCLAYCARD

00

Q'
•
,

Similar ZTX500 - ZTX214 - E-line
VCEO 40 VCBO 35 Ic 300mA Hie 50-400
Brand New - Uncoded - Peleel Devices
50011
100 off
500 off
1000 Off

....

{2.00

~.
~~

£3.50 £15.00 £25.00

Use JOUr credit Cild. Ring us on Ware 3182 NOW and
get JOOI Ofd!1 eft" fmel. Go:xts normally stnl2nd

ClilSSM,,1.
Remember Joo must add VAT .11 15°0 to ,OtH Older
Total. Postage add 50p pe, Tolal ord.'

Practical Wireless, March 1982
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Complete pes Kit compns~s
I Expo MIni Droll10 .000RPM 12v DC lOci 3
collets & I x Imm IWlst bi t
1Sheet pes Transfers 21Dmm x 150mm.
5121 SCREWDRIVER SET
6 preciSion screwdrivers 10 hinged plastic

case. Sizes - 0 8. 1.4 . 2. 24
29and38mm

£1 .75

1 High Quality 40 wall General Purpose

1 Etch Resist Pen
I '/, Ib pack fER RIC CHLORIDE cryslals.
3 sheets copper clad board .
? sheets Fibreglass copper clad board
lIP /
Full msltuctlOns IQ( makmg your own pea
J'
boards
~

--J

5131 NUT DRIVER SET
J precIsion nul drivers 10 hinged plastic case

~~I~,~~a~~~ O;~~~1CK~~R1CE £SI . 7 5

~~:st.u~n~~g3r~~ 4 . 4.J and Jmm

ORDER NO SX81

5141

Kit comprises

lightweight Soldenng Iron 240v mains lOci

....

J116" 14 7mm) 011 .
1 Quality Oesoldeung pump High Sue lton wi th

automallc eJeCllon . Knurled . a nlHorrOStVC
casing and fellan nozzle.
t .S metres 01 De -soldering braid on plastic
dispenser.
2 yds 11 83m) Resm Cored Solder on Card.
1 Heal Shunlloollweezer Type .
Total Retail Value over £12.00

OUR SPECIAL KIT PRICE EB.1I5

£1 . 75

TOOL SET

The Third and
Fourth Hand •••

5 preciSion IOstru ment s 10 hinged plaslic case.

MINI VICE

CrosspOlnl (PhllllpS! sc rewdrivers : HOand H 1 Hex key wrenches . 1.5. 2and 25mm El . 75

ThiS small cast Iron quality made vice Will
clamp on to any bench or table having a max
_ (1'~"
.'
~ ~
thickness of 1'/e ~ The 2 If] ~ laws open to ma~l
.......t.~
you always need
01 I VI ~ . Approx SIle 80 x 120 x 66mm
r~~:
., .!l- but have nev~r got "unlil now" .
BI-Pak 's Mml Vice al
~~~ This hetplul Unit with ROd mounled
a Mini Price only
I.
hOrIZon tally on Heavy Base . Crocodlte clips
~
~ allached 10 rod ends. SIX ball & socket jOlOt s

515 1 WRENCH SET
J preCISion W!enc tles 10 hlOged plastic case .
Slzes : -4 . 4 ::.~ . J Jand6mm . £1.75

1 51~)

...:' .,

£2

~~~~~lli;~t:~~;~~li~~t~;~h~~s.li~I~:~ 1:~O~.g;'am

•
ORDER NO . SX82

magnlher glvlOg 2 J x magmhcation . Helping
hand unit available wi th or wi thou t magmher
Our Pnce with magnifier as Illustrated ORDER
NO. 1402 E5 . 50
. Wilhoul magniller OROER NO . T400 E4. 75

PERIMENTOR
BOXES - ALUMINIUMPLASTIC
ALUMINIUM BOXES

Plastic Boxes

Coloured Black. Close fill ing.
Flanged Lld. IixlOg screws 1010 bras s bushes.
SIZE "L
W
H
Order No
Proce
2
141
El .00
4 3/~ 2'h
I 'h
143
£1 . 30
6 3 '/~ 2
144
E 1.50
Plaslic as above but wi th al uminium top panel
4
21f4 I
146
£1 . 40
Plasl!cstoptnglront

Made with Bnght Alumimum lolded
constructIOn wi th deep lid and screws
SIZE ~ L
W
H
Order No.
Pnce
5'1. 2'h 1Ifl
159
83p
4
2". I'll
161
83p
2'12 2
163
83p
5'11 4 '1~ 2'1~
1
164
57p
slope
166
El.IIB
10
6
167
E1.12
I'll
148
All measurements lor boxes are shown In tnches . L = Leng th W = Width . H = Heighl

~--....
•

Plk Ito.
S1l6
Sll7
Slll
S1l9
Sl20

QtJ.

~~

~.:
100

60

Description
Pro"
c aCltols Mlled l ypes re El
C~~amle CapacItors Mlmat u El
~II:~~ CelamLcs Ipi. S pI
t£1
MlledCelamlCs&S91· 01~ml 1
AssOI IP.d polyeSIt~I / POlySlylene £1

~,~:~L~i~o type upaeLtOl s

POWER SUPPLY OUR PRICE E3.2
Power supply Ilts directly Into 13 amp socket
Fused lor safety Polarity reverSing socket
Vol1age SWi tch . Lead With multi plug
Inpul: - 240V AC 50HZ Oulpul : -J . 4 5. 6
7'>'9& 12VDC Raling ' -JOOma
MW88

E2.14

AUDIO PLUGS
AND ACCES SOCKETS
25 P""SO' AUdroP, SORIES

Spea~ers.'~~~~~df DIN 180' ~S45~C/~~ts and Connectors

at well ovel £J n ' aCk. Slereo and Mon lOe ].6 p,n.
pel pa~ Gualant~~~al Oldel No SX25 00 el~ elc ~alued
SX2
tosave¥oumoner UI flce £150
6 J P'S of 6 Om 240 0 .
SXJB Soc~ets
'''' Plugs and ChaSSIS

100 SiliCon NPN l;allslSlol

50.0

COded mlled 'roes with S-all petlee!
Sheet No relecls R , dafa and eQ~1

metal 10,1
[Iecl'OlyhC.s. all SOils
Quall ly [ leetlDlytles
S121
lo.\OOOml
lanlalum Beads. mlled
20
Sl24
b eight
Quant,IlesaPPlollmale. tou nt ~Y_
. ":".'

100
50

100 SilICon PNP Tr.'rr'srs',·o'rue

£2.50
Cd
S 11
O
h ed ml~ed types WIth dat -a perleCl
a and eQ~1

s eel No leleClS F

__........_..;;.:.:an:'.:sl~,C~"~'U:,~£:1.5~OI

~

's COIIIIPLETEL Y NEW CATALOGUE
r~· deslgned

Fullot the Iype of componen ls you lequtle. pluS some
Ir,telesl lOg ones yOu Will soon be uSing and ot eou lse. the lalgest range of
~emlco nd uc tO I $ 10/ Ihe Amal eul and Plolesslonal you could hope 10 fi nd

DOME TWEETER
Dome tweeter lor systems up 10 SOw.
Impedance : 8 ohms
Frequency Respon se 2000·20 .000Hz
Dims . 9Bmm dlam . x 31mm deep
Our Proce £2.B5 DM1200

Thel e ale nu wasted pages 01useles.s lO tolmatlonsoo/! en Inclulled III
Cala logues published nowadays. Just sol Id Jaets I.e pllee. deswP llOn and
Il1dlVlduallealules of what we ha~e ava,table Bul lemembe. B, Palo. ) pollCW
has always been 10 M! II quality components al eompeh"~e pi ICes and THAT
WES1ILLDO.
BI·PAlrS COMPll rH YNEW CATAlOGUl,s now available 10 you You Will be
amaled how much you ca n save when you shop fOl..l lectlnme Components With
a BI·Pak Catalogue Have one by you all the \lme-It pays to buy BI·PAK

Practical Wireless, March 1982
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MW398 NI·CAD CHARGER
Umversal NI-Cad battery charger. All ptastlc
case with hit up lid . Charge/ Test SWi tch . LEO
mdlcators al each olthe five Charging pomlS.
Charges Power . PP3 19V)
220·240V AC
U12 11.5V penlllel DlmsUII I 1. 5V··C··1
210x IOOx 50mm
U2 (l 5V " 0" )
£11.95

~--.
"CAPABLE
CAPACITOR PAICS" .

RE 188m
LCO 10 MEGOHM INPUI IMPEDANCE
' 3 'b digit *1 6 ranges plus hFE lesllac1hly lor
PNP and NPN tranSistors' Au to lero . auto
polaflty • Slngle·naooed . pushoullon
operation 'Over range tndlCallon ' 12 Smm
( 'h' lnchj large LCO read out • [ilodc check
• Fust CI((Utt protectIOn · l estleads . ballery
and InslrucltOns Inctudeo
Max indication
1999 or - 1999
Polarity Indication Negahve only
POSitive readings appear
without + sign
InpuI impeaance 10 Megohms
Zero adjust
Au lomahc
Sampling lime
250 milliseconds
Temperatu re range - 5°C 10 ,QoC
Power Supply
1 x PP3 or eQ!..IIvale nt 9V
oattery
ConsumOllon
20mW
Size
155 x 88 x 31mm
RANG ES
, L...-J
DC Vollage O·200mV
0·2· 20·200· 1000V. Ace ' 0 8%
AC Vol lage 0·200· I OOOV
Acc 1.2% DC Current 0·200uA
0·2 ·20·200mA.0· IO A. Ace 1 2% '
Reslslance 0·2·20·200K ohms
0·2 Megohms. Acc 1%
BI ·PAK VERY LOWE Sl POSS PRICE !
E35.00 eaeh

TRIACS - PLASTIC
4 AMP - 400, - 10101- lAG mG.
10 OFF
50 OFF
1 ~F
40p
£1.75
m .50
8 AMP 400. - 10110 - TAG m
60p
£5.75
m .50

100 OFF
£10.00
£50.00

Everyday Electronics NetS 1.
leach·" '81
KIll tI5.65 IKlJs \ & 1 comb,ned
Krl 2 £ 1.94 pnee £23.00)

~\\ Pde VJ
S. Tfl>1 ':J

'I1\CIU Sn( '

ICSOCICETS
The lowest price el/er.
the more you

bll~

thecheape.

Ihe ~

1'111

10 011 SO011

100011

14
IG

75p
80p
80p

£5
£5 .50
£5.50

£lOO
£3.15
£l.15

comp'

VOLTAGE REGULATORS
T0220 i~ili~ ;Op ~9~il~'s~p

(p lease
slale
7811 -· SOp 7911- 55p voltage
7815- 50p 791 5- 55p reQulledl
781 4 - SOp 7914 - 55p
Other !ypes' LM340K - 6 ..11 - \8 ..11 - 14 .. 11
10J - 40p UA71l - 14 pin OIL - 40p

:;~zE;~f§ifj::;

11
www.americanradiohistory.com

OTH E R PROD U CTS

AUTO
TRANSFORMERS
Voltages
available:
105. 115. 190.

:~~~t;~~o~~~'

30 VOLT RANGE ISpIit Sec)

~6~ i2~'tfg~~ 8~~i~.b~~.33riv ~'r ~'2~~g~
12Vor 15V-O- ' 5V.
Amps

30V 15V
.5 1
1 2
2 4
3 6
4 8
5 10
612
8 16
10120
12 24
15 30
20 40

Ref.

112
79
3
20
21
51
117
88
89
90
91
92

Price
2.90
3.93
6.35
7 .39
8 .79
10.66
12.29
16.45
18.98
21.09
24.18
32.40

P&P
1.00
1.00
1.20
1.44
1.60
1.60
1.72
1.96
1.84
O.A.
O.A.
0.1\.

50 VOLT RANGE (Split s.c) Pri 120124QV
Sec 50V Voltages available 5, I, 8, 10,
13. 15, 17,20. 33,40 or 20V-0-20V or
25V-0-25VAmps
Ref.
50V 25V
Price
P&P

102
103
104
105
106
107
118
119
109

.5
1

2
3
4
6
8
10
12

1
2
4
6
8
12
16
20
24

1.20
1.20
1.44
1.60
1.72
1.84
2.20
O.A.
O.A.

3 .75
4 .57

7.88

9.42
12.82
16.37
22 .29
27 .48

32.88

U K Postage as quoted.
Overseas postage extra.
I/oltages stated are on full load

Continuous Ratings

Amps

124
126
127
125
123
120
121
122
189

Price

60V
.5 130V
1
1 2
2 4
3 6
41 8

4.27
6 .60
8.3&
12.10
13.77
19.87
27.92
32.51
37.47

8 16
T20
2
10
12 24

(Watts)

113·
15
64
80
4
150
53
350
67
500
84
1000
93
1500
95
2000
73
3000
80
4000
57
5000
·0. 115. 220. i40 .

60 VOLT RANGE (Split Sec)
Prj 120/240V. Voltages available
6. 8 . 10. 12. 16. 18. 20. 24 .
30. 36. 40. 48, 60 or 24V-0-24V
or 30V-0-30V.
ReI

AVO 8 MKS. Latest Model ................ £122.10
Electronics & _ ................ -tU.SO
AVO 73
TV Servi ce ....... :
... £63 .90
AVO MM5 M ino r...
.............. £40.50
AVOEM272316KQNollinputZ ......... £67 .10
AVO DA 11 6 l.e.D. Digital..
£121 .70
AVO DA2 11 l.e.D. Digital
(Hand ..... £58.50
AVO DA212l.C.D. Digital
Held l... £74.00
, Battery MEGGER BM7/ 500V ..... ............ . £65.30
Wee MEGGER hand crank . . . ... .... ........ £97.20
PluoP&P£1 .32 + VAT 15%
All Avos Meggers 8. accessori es available.
TIONAL METERS (Moving

VA
Ref.

P&P
1.20
1.20
1.60
1.72
1.96
2.04
O.A.
OA.

f
2.73
4 .41
5.89
10.00
12.09
20.84
25.61
38.31
85.13
84.55
98.45

AVO 71

P&P
1.00
1.20
1.20
1.44
1.84
2.20
O.A.
O.A.
O.A.
O.A.
O.A.

l

r

ReI

12V

111
213
71
18
85
70
108
72
116
17
115
187
226

10
2
4
05
6
8
10
12
16
20
30
60

o5

0 25

o5
1
2

2 5
3
4
5
6
8
10
15
30

2·42
2·90
3 ·86
4 .48
6.18
6·99
8 · 16
8·93
9 ·89
"·79
15.87
19.72
40.41

NEW RANGE
TRANSFORMERS
Pri 120/ 240V
windings 0-36V-48V/ 36V-0-36Vm

100W Soldering Gun includes
bulb for spot -on joints £5.39 + VAT.

Ref .

431
432
433
434
435
436
437

Price

P&D

8 .12
13.35
16.17
20.65
29 .30
36.69
40.03

1.44
1.22
1.96
2 .04
2 .20

43mm

g:~gb~A
0-lmA
0·30V

OA

O.A.

£1.10 + VAT.
1 amp PR. 0 220-240V sec as
2 amp. £2.93 . P&P £1.00 +

VAT.

12

4175
4502
4503
4506
4507
4508
4510
4511
4512
4514
4515
4516
4518
4520
4521
4522
4527
4528
4529
4531
4532
4534
4536
4538
4539
4543
4549
4553
4554
4555
4556 0.40
4557 2.JO
4558 0.80
4559 3.50
4560 2,50
4561
1.00
4562 2.50
4566 1.20
4568 1.45
4569 1.70
4572 0.22
4580 3.2 5
4581
1.40
4582 0.70
4583 0.80
4584 0.27
4585 0.45
4702 4.50
4703 4.48
4704

m

,

SPECIAL OFFER

470S
4706
4720
4723
4724
4725
40014

40085
40098
40106
40160
40161
40162
40163
40174
40175
40192
40193
40194
40195

4 .24
4 .50
4.00
0 .95
0.95
2 .24
0 .54
0.99
0 .54
0.69
1.05
1.05
1.05
1.05
1.05
1.05
1.08
1.08
1.08
1.08

TTL

N

7400N
7401N
7402N
7403N
7404N
7405N
7406N
7407N
7408N
7409N
7410N
7411N
7412N
7413N
7414N
7416N
7417N
7420N
7421N
7423N
7425N
7426N
7427N
7430N
7432N
7437N
7438N
7440N
7441N
7442N
7443N
7444N

0 .10
0. 10
0 .20
0 .11
0. 12
0 . 12
0 .22
0.22
0.1 5
0.15
0. 12
0.18
0 . 19
0 .27
0 .51
0 .27
0.27
0.13
0 .28
0 .22
0.22
0.22
0.22
0.12
0.23
0.22
0 .22
0.14
0 .54
0.42
0.62
0.82

7447N
7448N
7450
7451N
7453N
7454N
7460N
7470N
7472N
7473N
7474N
7475N
7476N
7480N
7481N
7482N
7485N
7486N
7489N
7490N
7491N
7492N
7493N
7494N
7495N
7496N
7497N
74100
74104
7410S
74107
74109N
74110N
74111N
74112N
74116N
74118N
74119N
74120N
74121N
74122N
74123N
74125N
74126N
74128N
74132N
74136N
74141N
74142N
74 143N
74144N
74145N
74147N
74148N
74150N

0 .62
0 .56
0 . 14
0 . 14
0 . 14
0 . 14
0 . 14
0 .28
0.27
0 .28
0 .28
0.35
O.JO
0.25
0 .20
0.75
0.75
0.24
I .OS
O.JO
0 .55
0.35
0.35
0 .70
0 .60
0.45
1.40
1. 10
0.62
0 .62
0.26
0.35
0.54
0.68
1.70
1.98
0.85
1.20
0 .95
0.34
0.34
0 .40
0 .40
0 .40
0.65
0 .50
0 .65
0.45
1.85
2.50
2.50
0.75
1.50
1.09
0 .79

74153N
74154N
74155N
74156N
74157N
74159N
74160N
74161N
74162N
74163N
74164N
74165N
74166N
74167N
74170N
74173N
74174N
74175N
74176N
74177N
74178N
74179N
741tllN
74181N
74182N
74184N
74185N
74188N
74190N
74191N
74192N
74193N
74194N
74195N
74196N
74197N
74198N
74199N
74221N
74246N
74247N
74248N
74249N
74251N
74265N
74273N
74278N
74279N
74283N
74284N
74285N
74290N
74293N
74297N

0 .55
0.55
0 .55
0.55
0 .55
1.90
0.55 •
0 .55
0 .55
0.55
0.55
0.55
0.70
1.25
1.25
1. 10
0 .75
0 .75
0.75
0 .75
0 .90
1.35
0.75
1.22
0.70
1.20
1.20
3.00
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.85
1.00
1.00
1.50
1.51
1.89
0. 11
I .OS
0.66
2.67
2.49
0.89
I .JO
3.50
3.50
1.00
I .OS
2.36
1.85

74366N
74367N
74366N
74390N
74393N
74490N

0.85
0.85
0.85
1.85
1.85
1.85

74LSN
74LSOON
74LS01N
74LS02N
74LS03N
74LS04N
74LSOSN
74LSOIIN
74LS09N
74LS10N
74LSllN
74LS12N
74LS 13N
74LS14N
74LS 15N
74LS20N
74LS21 N
74LS22N
74LS26N
74LS27N
74LS28N
74LSJON
74LS32N
74LS33N
74LS37N
74LS38N
74LS4ON
74LS42N
74LS47N
74LS48N
74LS49N
74LS51N
74LS54N
74LS55N
74LS73N
74LS74N
74LS75N
74LS76N
74LS78N
74LS83N
74LS85N
74LS86N
74LS90N
74LS91N
74LS92N
74LS93N
74LS95N
74LS96N

0.1 0
0.10
0.11
0.11
0. 14
0.13
0.12
0.12
0.12
0.12
0.12
0.20
0.30
0.12
0.12
0.12
0.12
0.14
0.1 2
0.1 5
0.12
0.12
0.15
0,15
0.14
0.13
0.30
0.35
0.45
0.551
0.13
0,14
0.14
0.21
0.16
0.22
0.20
0.19
0.40
0.80
0.14
0.32
0.28
0.31
0.31
0.40
1.20

PANEL METERS

43mm

BATTERY ELIMINATORS
Plugs into 1 3A socket 3. 6. 7 ·5.9 .
12V DC • 300 mA output £5.10
P&P SOp + VAT.

82mm · 78mm

~:~g g:~gb~A

gg J---;B;;R;;I~D;;;G"'E-;RHE"C;:;T~1F<OI";:"E";;R";"S--l

5·95
5·95

6·70
6 ·70

0-lmA
0-30V

100V 25A
100V 50A

£1.80
£2 .20

500V
PM7A6

1 - - - - - - - - - - - - - - ; ~gg~ ~~ ~g:~~

Spilt Bobbin Type . Pri (}'115. OIlS . Sec 0-12-15-20-24-30 10
~ive . 3 , 4 , 5. 6. 8. 10. 12. 15. 18,
20. 24. 30V. 2 amps £4.65. P&P

4099

SEND STAMP
FOR LIST

Pri 220 ·240 volls
Amps
24 V
Pr ice

1.0
2 .0
3.0
4.0
5.0
6.0
8.0

0. 18
0 . 18
0.1 2
0.1 8
0.30
0.80
0.80
0.60
0.50
0.70
0.37
1.50
0.55
0.45
0.55
1.25
1.25
0.60
0.35
0.80
1.30
0 _89
0.80
0.85
0.70
0.85
0.80
4.00
2.50
0.85
0.80
0.80
3.50
2.70

60. 100. 160. 230.
330. 530VA.

12 OR 24V OR 12-O-12V

Amps

4077
4078
4081
4082
4093

TOROIDAL
TRANSFORMER
Now available 30VA,

,.....1--------4

48V·0-48V 72V or 96V.

CMOS

l

r

OA

2

0.11
4000
0.11
4001
0.12
4002
0.13
4007
0.50
4008
4008AE O.tll
0.25
4009
4010
0.30
4011AE 0 .24
0.11
4011
0.2 5
4013
4015
0.50
4016
0.22
4017
0.40
0.38
4019
0.55
4020
0.55
4021
0.55
4022
4023
0.15
4024
0.33
0. 15
4025
LOS
4026
0.26
4027
0.50
4028
0.55
4029
0 .35
4030
4035
0.87
4040
0.50
4042
0.50
4043
0.50
4043AE 0.93
0.60
4044
0.60
4046
0.68
4047
0.24
4049
4050
0.24
0.55
4051
0.55 '.
4052
0.55
4053
1.30
4054
I.JO
4055
1.30
4056
5.75
4059
0.75
4060
1.15
4063
0.30
4066
4 .30
4067
0.16
4068
4069AE 0.14
0.16
4070
4071
0.16
0.1 8
4072
4073
0.1 8
0.18

•

~

230. 240. for step uPJ-----A=V"O'T"'E:;OSTT"Mo;E"'Tr.E"RHS,----.------------f

74LS109N
74LS112N
74SL113N
74LS114N
74LSI22N
74LS123N
74LS 124N
74LS125N
74LSI28N
74LSI32N
74LSI33N
74LSI36N
74LSI38N
74LSI39N
74LS145N
74LS151N
74LSI53N
74LSI64N
74LSI55N
74LSI56N
74LS157N
74LSI58N
74LSI60N
74LS161N
74LSI62N
74LS 163N
74LSI64N
74LSI65N
74LSI66N
74LSI68N
74LSI69N
74LS 170N
74LS173N
74LS174f\j
74LS175N
74LS181N
74LS 183N
74LSI89N
74LS lOON
74LS 191N
74LS 192N
74LS 193N
74LSI94N
74LS 195N
74LSI96N
74LS197N
74LS200N
74LS202N
74LS221N
74LS24ON
74LS241N
74LS242N
74LS243N
74LS244N
74LS245N

£~2:5

:gg~ l~ ~g:~i

Jewellers Screwdriver Set
£2.00 + VAT. P&P 40p + VAT.

400V

6A

P&P 20p
£1 .44 · VAT.

Barrie Electronics Ltd.
3. THE MINORIES. LONDON EC3N 1BJ
TELEPHONE 01-488331617/8
NE:AREST TUBE STATIONS

0.20
0.20
0.20
0.19
0,35
0.35
1.80
0.24
0.24
0.42
0.24
0.20
0.30
0.30
1.20
0.30
0.27
0.99
0.3 5
0.37
0.30
0.30
0.37
0.37
0.37
0.37
0.40
0.80
O.tll
0.70
0.85
0.90
0.80
0.411
0.411
1.05
1.75
1.28
U.45
0.45
0.45
0.42
0.35
0.35
0.55
0.60
3.40
3.4.5
0.50
0.80
0.80
0.70
0.70
0.60
0.80

74LS248N
74LS249N
74LS251N
74LS253N
74LS257N
74LS258N
74LS259N
74LS260N
74LS266N
74LS273N
74LS275N
74LS279N
74LS280N
74LS283N
74LS280N
74LS293N
74LS295N
74LS298N
74LS365N
74LS366N
74LS367N
74LS368N
74LS373N
74LS374N
74LS375N
74LS377N
74LS379N
74LS379N
74LS384N
74LS385N
74LS386N
74LS390N
74LS393N
74LS395N
74LS396N
74LS398N
74LS399N
74LS445N
74LS447N
74LS490N
74LS668N
74LS669N
74LS670N

1.35
1.35
0.35
0.35
0.40
0.37
0.60
0.50
0.22
0.70
3.20
0.35
2.50
0.42
0.50
0.40
1.50
0.76
0.32
0.34
0,32
0.35
0.70
0.70
0.40
0.85
0.65
0.60
2.50
2.05
0 .29
0.68
0 .61
2 . 10
1.99
2 .15
2 .30
1.40
1.95
1.10
LOS
LOS
1.70

RAM
2102
2112
2114 / 2

4027
4116 / 2
4116 / 3

4864P
6116p·3
6116p ·4
8264

1.70
3.40
1.49
5.78
1.59
1.49
12.50
9.00
11 .25
12 .50

A\OGATE & LL'IERPOOL ST

74CXX
74COO
74C02
74C04
74COII
74Cl0
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
74Cl07
74C151
74CI54
74C157
74CI60
74C161
74CI62
74CI63
74CI64
74C165
74C173
74C174
74C175
74C192
74C193
74CI95
74C200
74C221
74C901
74C902
74C903
74C904
74C905
74C906
74C907
74C905
,74C909
74C91O
74C914
74C918
74C925

0.20
0.20
0 .20
0.20
0.20
0.55
0.20
0.20
0'. 20
O.tll
1.03
0.50
0.50
0.48
0.98
0.98
0 .26
2.68
O.tll
O.tll
0.94
0.48
1.52
2.26
1.52
o.tll
o .tll
o.tll
O.tll
O.tll
0.84
0.72
0.72
0 .72
O.tll
O.tll
O.tll
4.52
1.06
0 .38
0.38
0.38
0.38
5.64
0 .38
0 .38
0 .84
1.52
3.62
0 .86
0.98
4.32
4.32

Proce..ors
8080 series
[7.30
2.30
3.50
1.95
3.50
8.21
5.40

IIl8OAFCt2
8212
8214
8216
8224
8251

8255

680016809
6lIOOP
68A00
68800

68J2
6809
6810
68Al0
68810

6820
6821
68A21
68821

6840
68A4O
68840

6850
68B50

6852
68A52
68852
68488

£2.90
4.25
4.85
3.50
!S.75
1.25
1.85
2.04
1.95
1.25
2.10
2.25
4 .25
4 ,55
4.85
1.50
2. 13
2.95
. 2.75
2.95
5 .25

ZSO series
280A
280AORT
280APIO
280AS 10 11
ZtllASI0 / 2
280AS10 / 9
280CTC
ZtllACTC
ZtllOl

£3.75
7 .50
3.50
11.00
11.00
9.95
4.00
4.50
65 .00

PROM
27011
2716
2532
2732

2.00
[3.00
OA
[4.00

internatiana
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40 CHANNEL
LED PLL CIRCUIT
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Realistic is the biggest name in Citizens Band
Radio and accessories - and you will be
able to buy the full range at Tandy - the
world's largest retailer of CB equipment!
#fIIIIII'E'llLIShe:!

CBfrontTandy
WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS
Practical Wireless, March 1982
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So you've fancied some
WHARFEDALE EgO speakers-

VALVES

pcas

VAT, INCLUDED

PC91
PC900

flat-pack kits for
the Wharfedale
ESO, E70 and E90.

CYJI
DAF9S
DET22
DF9B
DH7S
DL92
DYBS/81
OYB02
(SSt
(S8CC
(811CC/DI
E92ct
E1BOCC
EIBOF
E1B2CC

E systems:

EA16
EABtIIO

EB91
EBCJJ
EBC90
EBfBO
E8f8J
E8F89
ECS2
EC91
EC92

Eccal

ECC82
ECCB3
ECC84
(et8S
EceS6

The kits contain all cabinet components - accurately machined for easy
assembly - all drive units, crossover networks, acoustic wadding, reflex
port trim , nuts , bolts, terminals, grille fabric, etc. The cabinets can be
painted or stained or finished with iron-on veneer. Easy, foolproof
assembly instructions are supplied - no electronic or woodworking
knowledge necessary.
Prices:

. .0
1.20
(1.76
0.10
0.80
lOO

B12H

A few hou rs of
easy and
interesting work
will complete
your speakers at
a very
considerable
saving on buying
'assembled '

Ecca,

{CC189
[CC804

mso

ECf82
ECF801
[CHJ4
ECH35
[CH42
[CH81
(CH84
(CL80
ECl82
EClS3
[Cl8S
ECl86
Ef37A
Ef39
H80

E50 kit£l82 per pair including VAT, carriage and insurance £ 8
E70 kit £220 per pair including VAT, carriage and insurance £ 8
E90 kit £330 per pair including VAT, carriage and insurance £10

Credit tenns available: Deposit 20%, balance over 12 months (charges currently 26.9APR)
Through a leading Finance House. Written det ails on reques t.

ilj~law
~ The firm for $peake<s

g

£FB3
EFBS
£FaO
EF89
USI
EF92
EF95
EF9S
[flBJ
EFIB4
EF804
(F8l2
Efl200
EH90
EL32
(L34

1."

AIOS5
A229J
, A2S00
AR6
ARPJ
AlP4

But the bank manager won't co-operate! Don't despairnow there are
Wilmslow Audio

I."

0.10
21.15
0.10
0.15
0.10
D.8fi
~10

14.10
1.80
110
1.20
2.'0
1.30

al7
El81
El82
Et84
El8B
EL9D
U9l
El95
El504
EL80J
m09
H802
[lB2 1
EL822
(M31
EM80
EM8l
EMU
(M8l

...
..
2,.

0.10
~

1.15
0.10
0.10
0.80

DA.

0.15
140

UI
DJO

OA.

US
0.10
1.10

DJO

0.95

us

U.

1.06

H'

1.70
1.20
0.10

DJ.

0.10
0.15
1.40
0.'0
0.90

tI.

1.10
0.85

z ••

......
.........
0.'15
0."

..D

0.115

1.15

DJ.

1.10

1.10

'- '

0.70
0.10
0.&5
1.00
.,0

...

DJO

1.70

Z10

1.70
• 2.

U.
1.10
D.I'
U.
U.

1.30

"51
"BI
[V86/87
"BB
El60

OJ.
OJO

1.15
0."
0.7i
1.05
1.50

U.
U.

....
OJ.

0.10
0.10

El"

0..
1.30

GM'

GY501
6132
GZJ3
613'
6131
KT6S

KT"

.,.
."
U.
1.16

lIS

120·
US
13.10-

'2,.
5O

MH4
M16

MX1D10121.&O
. .0
N16
OA2
0.10
0.10
OB2

PABC80

D.IO

U27

U'

UI91
U281
UJOI
USOO
USOI
USC41
UASC80

U.
DJ'
1."

PCS6

pess

...
1.15

PCca.

UO

PCCB9
PCCI89
Ut5
PCf80
DJO
PCF82
0.10
PCf84
0.15
PCF8S
I. ..
PCF81
0.50
PCF200
1.10
Pcr20l
1.85
PCFBDO
0.50
PCF801
1.15
PCF802
DA'
PCFBOS
PCF80S
12D
PCf80B
2.15
PCH200 1.35
PCtSI
Q.15
PCt82
0.85
PCl84
0.10
PCl8B
1.05
PCl805{851.26
PDSOO/510Ua
Pfl200
1.10
2.10Pl38
1.26
Pl81
Pl82
0.10
Pl8J
DAO
Pl84
OAI
PLS04
1.46
Pl50S
1.16
PlS09
'PlSIS
11a
Pl802
120
PYJJ
~"
py.o
0.10
PY81/BOOUS
PYS2
OAI
PY8J
0.10

U.

.J.

..

OAI

py"

PYSDO
1.70
PYS09
PYBDl
UO
OOV03/ID 2.15
OOV03 .. 20A
14040
OOVOJ-25A
21.20
DDVOS/40A
IUO
OV03 ·12 '20
SC1/400
sel/600
SP61
1.10
1150
"21
1.16
U25
1.15
U26

U.

1.15

5V4G

U.
UO
U6
11.50
~IO

uccal

UCf80
UCH42
UCH8l

SA"

J022
3E29

."
." ""

DJO
HO
HO

6l,M

6L6G
6LSGe
6l6GY
BL1G
BlI8
SLo6
6lD20

~

0.10
Z ..

0.70

'-7.
1.30
1.00

6KG"
S07G
,"1
SSG1
6SJl

1.1S

6SKl
S511GT
SSN7GT

1.00
1.10
1.15

SSRl

DJ,

6VSGT

6X'

1.30

SX4WA
SXSGT
SY6G

56"

0."
1.10

187
1Y4
902

.2.

BCHB
BClS

.20
1.70
110
1.15

UO

"'X6

U.

'0'
"6

OAS
U.

...

120
I. ..
1.10

6f6G8

U.
1.41

1.10
1.115-

".10
1.15

BF1

Z.IO

"6G

U'
1.51

SF12
6F14
6FIS
6F11
6F2J
6F24
6F33
6FH8

1.15
U5
1.75
10.50
.,0

SGHSA

DJ'
U'

1.15

1.30

...
,...
"...... ..,
0.70

0.5G

,GAB

11.25
5S1254M 11.10
51!1255M 14.50
5111258M lUO
\C22
21...
5R4GY

6J'
6J4WA
6JI
6JIGT
6J'
6J6W

lA.
U.

6JE6C

1.10
1.35

.00

....'-'.
OA •
.AO

U.

DJ.
0.70
.ID

OA'
0.10

10f lB
IOP!3
11E2

1.50

11.50
0.10
0.10

1lA6

"'VS

0.75
'-10
DJ.

1.15
1.26
0.10

IOC2

6BW'
'BWl

...

....

"6G

OA•
1.30

1.30

1.05
DJ,
... 15

1.10
0.85

S501

6AXSGT

'6J'
6B07A

..

1I0
1.25

... ".
''''''' ... ,.,
,.., ...
"'. ...
...
""

0.51

5IJ"

U.

6Jsec
SKI

1.50

DJ.
DAD

.... ,....

202 1

354

,..

6",

u.

'"
IX2S

30'

."
'-..

6AX'6T

"U.

",

JA'

DJ.
DJ.

6AtS
8AMB
BAMBA
SA04
SADS
8AD5W
SASS
6AT6
6AU6
6AV6

U.

JAi2

U,

6At5W

SA"
SA'"

U,

2K25
"2

1.115
0...
1.15
0.10

6AG5
6AHS

UF41
1.315
UF80
UF8S
U.
Ut41
'-30
UtB4
0.15
UM80
. .0
UM84
0.70
UY82
oJO
UY8 5
OAI
VRl05/JD 1.25
VR 15(IJ30 1.35
DJ.
'66
X8 lM
1.70
XR1 --S400A
12.10
Z759
11.00
1149
Z801ll
lA.
Z801U
115
lBOJU
...
Z900T

lA3
,"I
IS'
ISI
104

,UO...
1.05

8ACl

...

uctB2

U'

BIJOL2
6AS7

120

UCC84

1.50

SZ4G

1.20
0.70
0.10
1.115
0.115
0.10
1.30
1.15
.15

U8F80
UBF89
U6t21

DAO

SZ'6T

O.n

UAf"

US

SY3GY

113

....

1lAVS

U.

U.

llAX1

0.10
1.25

128A6

12BE6
12BHl
12e8
12E1
12JSGT
12K7GT
12KSGY
1207GT

I.It

...
u.

IUi

0.10
U.
0"
.A.

!lSC7

12SH1
12SJl
12S01
12S07GT
12Y4
1303
1305
1306

1451
19A05
1963
1966

U.

0.10
1.45

DJ'

0.70
0.70
0.10

OAD
1.15
OJ.

11.50
1.50
31.55

19H5

US
1.31
DJ.

~15

1.25
1.35

DJ.

....

US

a.sa

. .5
1.15

1."
12.
'-1.
1.10
1.10

...

1.15
115

1."

u.

D.l0
115
1.16
1.36

lOCI

SOCD6G
75Bl

121

1\C1

1.10

DJI

16
16

60

8SA2
123N'B

601
U. "3
8298
'3lA

llAT6
12AT1
I2AUl

...

200 1
20F2
20EI
20PI
20PJ
20P4
20PS
2St6GT
2S24G
JOC1S
lOCll
JOCl8
JOFS
lOFL2
JOFtl2
30Ft!4
JOLIS
JOLI7
JOPI2
JDPllJ
30Pl14
35l6GT
3SW4
35Z4GT
40KOS

86SA
8SSE
931A

DJ.
1.70
I."
2.6611.10
1.25

....
14.10

uo

110

U.

....
....."

1,..

95'
95.
951
95S

1625
1629
2051
516J
5842
58S 1
5933
6057
6060
SOS4
6065
60S7
SOBO
6146
6146B
6360
6550
6870

1.05
I."
1.15

toO

1."
,...
..

.20

H'

1.15

Z3D

120
Z30

030

U.

...
0"

.IS

14.00

'SPECIAL QUALITY
POSTAGE: [H3 45p: [H5 55p: [5-[10 60p: [10·
£15 75p ; £: 15 -£20 90p ; ove, £20 flee.
101ail 749 3934. "ad. and expOl I 743 0899.
PRICES MAY VARY Oolivory by ,,",.. 01 post
Tel. 01 -743 3934
907' 353Q London
(elECTRONICS) LTD.
Open Monday to Friday 9-1 pm, 2.00-5.30
170 Goldhawk Rd., London W.12
pm.

VALVES and transistors

0625529599

Telephone enqui ries for va lves. transistors. ete:

35/39 Church Street, Wilmslow, Cheshire SK9 1AS

COLOMOR

ij.l~

Lightnin g service on telephoned credit card orders!

More popular items from our 'CATALOGUE 82',
All prime stock_ No seconds or fall-outs_

SPECIAL
NASCOM OFFER

NICADS AND CHARGERS
by Sanyo Cadnica
N4SOAA
(AA
size)
N1800C (C
size)

CATALOGUE r82
ESSENTIAL READING FOR:THE ELECTRONICS
ENTHUSIAST
THE COMPUTING FREAK
THE EQUIPMENT
MANUFACTURER

*

PACKED WITH INFORMATION
ON MORE THAN 6,000 STOCK
ITEMS: ACTIVE AND PASSIVE
COMPONENTS,BOXES,CASES,
COMPUTER HOUSINGS ,
KNOBS, POTS, SWITCHES,
RELAYS ,
.
EVERYTHING FROM R's AND
C's TO COMPUTING SYSTEMS
FOR YOUR COPY OF CATALOGUE 82 please send 70p
(I neludes 70p voucher t o be reclaimed against orders valued
£10 -00 or over) .

ALL ITEMS BRAND NEW
AND GUARANTEED
SPEEDY MAIL ORDER
SERVICE
No PIP charges on U.K. C.W. C.
orders over £5 -75 inc. V.A.T.

(add 40p

handling

charge If

under).

PLEASE ADO 15% V.A ,T. TO
TOTAL VALUE OF ALL
ORDERS

4000BE SERIES
4000BE
tip
4001 BE
tip
4002BE
lip
4006BE
Hp
4oo7BE
tip
4008BE
.Op
4009BE
54p
4010BE
54p
4011BE
111>
4012BE
lip
4013BE
40p
4014BE
Hp
4015BE
tUp
4016BE
40p
4017BE
'Op
4018BE
lip
4019BE
Mp
4020BE
Hp
4021 BE
lip
4022BE
Up
4023BE
lip
4024BE
SOP
4025BE
lip
4026BE
t75p
4027BE
S.p
4028BE
'Mp
4029BE
lZ3p
4030BE
54p
4041 BE
Up
4042BE
lOp
4043BE
Up
4044BE
Up
4046BE
tZlp
4049BE
4.p
40SOBE
4'p
4060BE
t33p
4069BE
Z3p
4070BE
27p
4071BE
tip
4072BE
tip
4081 BE
tip
4082BE
tip
4093BE
45p
4510BE
U.P
4511 BE
t3tp
4514BE
313p
4516BE
t37p
4518BE
tz5p
4520BE
'25p
4543BE
t75p
4583BE
t95p

74LSOO SERIES
74LSOO
Up
74LS02
Up
74LS04
t.p

74LS193
74LS195
74LS196
74LS197

74LS10

74LS259

m~~

i:t~U

i:t~~
74LS32

==:

m~~~

i:t~~~

1~: ~p>; {n1gga;~:~n!;0~ ~:~ta~1f~~s from

~~~ i:t~~~:

2~::

Z2p

74LS367

74LS42

Sip

74LS374

150p

74LS41

lip

74lS378

l.cp

m~~
74LS51

~:t~~~

m~~~

74LS85

m~~g

74LS92
74LS93

m~m

m~m

~:t~l~
74LS136

m~m

~::

Up

~:

lOp
15p
115p
I::

7.cLS175
74LS191

94p
tOP

~~~PPre~~:~:,;t~~~;,7:.·i~'::n:i
when writing or ordering by poSt.

one decade. Selection determined by
larlty of e8ch value ,

popu~

+

VAT

_ _ _ _ _ _ ...,;"",.. _ _ _ _

74LS393
Up ~~:~~~~.::.g~:~'1:'57~~~~~~~'~&e;* *
Computing IC'.
looK--820K; RD7: lM-l0M , each decade pack

7805,12,15'24
7798OSLOS'1,21'2',51'52,42'
•
79LOS,12,15,24
723 (14 pin)

65p 2N3053
'3Z5Pp ~~=
BC327
f7p BC337
38p BD130

n: !!~i~g £~n; =gm

74LSI84
74LS185
74LSI68

FOR EV BARGAINS LIST and

Mlnl-Mother~oard,

RESISTOR DECADE PACKS

lW, 5% tolerance, each pack 100 Items Irom Spec/a I price £340 ·00

::~ I-R-eg-u""I"':t.:c~,--::o::..:....:o:.:.n:.:.IY:"'1 T~~~t~~rooNR
t::~

Up
Mp
':p

m~m

to 1JJF NASSYS 3-the new NASCOM Monitor.

1p8

rel~~~k t,?g~k~~~o ~:~g~~~sm~~MA"'j~~~l~,~:!!~rk,t.

*

=:

74LSI511
74LS157

m~l~

t~::

Selection determined by

:::~: Quantity purchase enables us to oiler superb
NASCOM Microcomputer system at a much
£4 ' .5 reduced price. The system comprises:
£4 .15 NASCOM 2 kit
£7-1. R~M B, kit hlt~:k Dynamic RAM and lockets
3Ao~;Uu~:t .. r ,

STOP PRESS * * *
~::lli 200nS irH SEMICONDUCTOR
PACKS £t·so SHARP MZ80K WITH
'Op
LD3OA-2 ' 9mm red LED 's
25 for £t ' 51
~: :m~n~ :~.= L51RD-5mmredLED'1
2510r£t'51
HI-RES GRAPHICS
SIp Z80A C~U £1:00 lN4148 Diodes
25 for lip
57p Z80AP10
£1 ' 00 m~OOcJj!~VD~~d~~s
~~:~;~U:
PACKAGE
~agtu9.~'i- ::::: BC107'BC108,BC109
25 lor £Z ·"
:~: fs"~el:~1~~~nS) =g~~~mt~~~~~t"84'184L
~~:~;:: :::ONLY .£445.00 + VAT.
25p

70p
tZop
t65p

m~m
74LSI55

51p

~:: ~:t~~~

74LS139
74LS145
74LS148

useful News Sheet send S.A..E.

14

~P
tI:

"p
£2·n

SOp ~~~~~3S~~!)
.7p CHARGERS:
SOp NC75G (PP3)
.5p NC4SOS (4 x AA)
~~ NC1230 (AA , C,D)
tIGp COMPONENT PACKS

•

LM317K

£3'70 BD140
BD679
~~'id~~I:I~~
BD680
pins 1011, 25 off ~~~~55
8
'p
£t·80 MJE3055
14 Up
£2'40 TIP31A
16 Up
£Z·.O TIP32A

~g

22
24

:::
21p
2ip

g:::
£4 ·2&
£4 ·20

~l~:~!

TIP2955
TlP3055

A~:t~c'"-::~~c

Up

~~:

741ca

~~

ttp
ttp
45p

CA3080E
CA3130E
CA3140E

53p

NE555V
NE558A

~:
t~~N
3Zp
LM3914N
~:

£1-20
I7p
~Pp

•

:~:

55p
55p

:::

tip -

-

-

-

-

-

-

-

-

-

NEW SABTRONICS
lip Frequency Meter

"p ModelaoeoB:!l-dlglt tGHz Frequency Mot.r,
40p Prol.lllonal opeclflcatlon:
£tlO'OO

* * *

TL072CP
TL074CN
UAA170
XR2206

~ro~~g::l'

£t"t,
£2 ''' OTHER SABTRONICS
Z3P
71p EQUIPMENT
£1-45 2015A Bench DMM (LCD)
£.3'00
;:: 2035A Hand-Held DMM (LCD)
£12'00
£t .20 8110A 8 digit looMHz DFM
£87'00
£"5; 8610A 8 digit 600MHz DFM
£IZ ' OO
£4-I05020A 1-200KHz Function Generalor, Sine,

ZN414
ZN425E

£1 · 22 Square, Triangle and separate TTL Square
£3 ·90 wave outputs
£79 ·01

ELE eT R 0 V A LU E
LTD

Oept PW_ 2, 28 St Judes Rd , Englefleld Green, Egham, Surrey
TW20 OHB. Phone Eoham 33603 (STD 0874· (London 87) Telex
264475 Northern Branch (personal shoppers only) 610 Burnage

Lane, ·Burnage. Manchester M19A 1 MA_ Phone (061) 4324945.
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SX1000

Electronic Ignition

Inductive Discharge
• Extended coil energy
storage circuit
• Contact breaker driven
• Three position changeover switch
• Over 65 components to assemble
• Patented clip-to-coil fitting
• Fits all12v neg . earth vehicles

• Not an auto item but great fun
for the family
• Total random selection
• Triggered by waving of hand
over dice
• Bleeps and flashes during a 4 second
tumble sequence
• Throw displayed for 10 seconds
• Auto display of last throw 1 second in 5
• Muting and Off switch on base
• Hours of continuous use from PP7 battery
• Over 100 components to assemble

SX2000

Electronic Ignition
• The brandleading system
on the market today
• Unique Reactive Discharge
• Combined Inductive and
Capacitive Dischar(le
• Contact breaker dnven
• Threp Jolosition changeover switch
• Over T30 components to assemble
• Patented clip-to-coil fitting
• Fits all 12v neg. earth vehicles

TX2002

Electronic Ignition
• The ultimate system. Switch able
contactless . • Three position switch with
Auxiliary back-up inductive circuit.
• Reactive Discharge . Combined capacitive
and inductive . • Extended coil energy storage
circuit. • Magnetic contactless distributor triggerhead . • Distributor triggerhead adaptors included .
• Can also be triggered by existing contact breakers .
• Die cast waterproof case with clip-to-coil fitting. Fits
majority of 4 and 6 cylinder 12v neg . earth vehicles
• Over 150 components to assemble

VOYAGER

Car Drive Computer

• A most sophisticated accessory. • Utilises a single chip mask
prowammed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd .• Affords 12 functions centred
on Fuel, Speed, Distance and Time . • Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on . • Facility to
operate LOG and TRIP functions independently or synchronously.
• Large 1Omm high 400ft-L fluorescent displ ay With auto
intensity. • Unique speed and fuel transducers giving a
programmed accuracy of + or -1 % . • Large LOG & TRIP
memories. 2,000 miles . 180 oallons . '100 hours .• Full Imperial
and Metric calibrations . • Over 300 components to assemble .
A r~al challenge for the electronics enthusiast!

rity

S,,'st~9m

• Arms doors, boot , bonnet and has security loop to protect
fog / spot lamps, radio / tape . CB equipment
• Programmable personal code entry system
• Armed
and
disarmed
froma windscreen
outside vehicle
using
a special
magnetic
key
fob against
sensor
pad
adhered to
the inside of the screen. Fits all 12V neg earth vehicles
• Over 250 components to assemble

~~~llal

All EDA-SPAAKRITE oroducts and desians are fullv covered bv one or more World Patents.

EDA SPARKRITE LIMITED

82 Bath Street. Walsall, West Midlands, WSl 3DE England . Tel : (0922) 614791

1, - - - - - - - - - - - - - - - - - - - I SX 1000 £12_95 £25 ,95
£19 _95
£39.90
SX 2000
I TX
£29.95
£59 ,90
2002
I AT. 80 £29,95 £59 ,90 £
KIT REF. _______ __
SELF
ASSEMBLY
KIT

READY
BUILT
UNITS

Please allow 28 days for delivery

NAME _____________________________________
ADDRESS _________________________________

I ENCLOSE CHEOUE(S) / POSTAL ORDERS FOR

I
•

VOYAGER
MAGIDICE

£59.95
£9,95

£119.90
£19.90

PRICES INC, VAT, POSTAGE & PACKING

C H EOU E NO . _______________________
24 hr. Answerphone
PHON EYOU ROR DER WITH AC CESS/ BARCLAYCAR D
SEND ONLY SAE IF BROCHURE IS REOUIRED

~------- ---~-www.americanradiohistory.com

Free Finance on many items. Twoyear guarantee on Yaesu. Free
Securicor on major Yaesu items.
Access and Barclaycard over the
telephone. Biggest' Branch, Agent
and Dealer network. Ably staffed,
courteous, Service Department. " B
Services" Securicor contract at
£3 .90 II Biggest stocks of amateur
equipment in UK. Twenty-two years
of professional experience,

On regular priced items from :
Yaesu, Ascot SMCHS , CDE ,
HyGain, Channel Master, Hansen,
SMC, MFJ, KlM, Mirage and Hy
Mound, on invoices over £ 100
SMC offers Free Finance ! How is it
done ? Simple, pay 20%, split the
balance equally over 6 months or
pay 50% down and split the balance
over a year. You pay no more than
the cash price!!

SMC are proud to be UK agents for
Yaesu Musen the brand leader in
Amateur Radio. Their exclusive concentration on communications
equipment - The most diverse product line and a reputation for continuous innovation are your
assurances that SMC and Yaesu can
provide equipment to exactly fit
your needs and you will be at, and
remain at. the forefront of today's

Yaesu's own warranty does not
extend outside Japan. Repairs are
the responsibility of the UK dealer
selling the set. SMC's two-year
guarantee is backed, as UK distributors, by daily contact with the
factory and many tens of thousands
of pounds of spares and test equipment. Avoid hawkers offering sets
without serial numbers, spares,
service or advice back-up.

FT ONE £1295
COVERAGE

(inc. VAT)

TRANSMITTER

RX; 150 KHz-30 MHz. Continuous general coverage.
100w RF, (50% duty FSK) all solid state. No
TX; 160-1 Om (9 bands!' 1.5-30 M Hz commercial ver- preselector, no "plate" tune, no loading controls. Mains
sion.
and 12V DC. Switch-mode PSU built in. eN change
over delay adjustable through to full break in. Electronic
MODES
keyer built in. Drive level control. Front panel adjustable
All modes; AM, eN, FM, FSK, LSB, USB.
VOX. Signal monitor feature. RF processor, compresTx and Rx on opposite sidebands possible.
sion control concentric with mic gain. Auto mic gain,
reduces extraneous off mic noises.

FREQUENCY SELECTION

No bandswitch. Multiple methods of frequency setting.
Main dial; "velvet smooth" 10Hz resolution, 3 speeds;
Set MHz, KHz/R - Normal, KHz/R - Fine, Controls RIT
or offset (synthesised clarifier).
Inbuilt Keypad; direct digital entry to 100 Hz, Fast/slow,
up/down tuning, Scanning manual or auto mode.

RECEIVER

Receiver dynamic range up to 100 dB, Pair of low noise
power transistors in RF. Ring mixer with La injection at
10 dBm. Advanced variable threshold noise blanker.
AGC: slow-fast-off. Squelch control. Variable RF
attenuator and RF gain circuits, SSB; Variable
bandwidth and IF shift. 3 CW and 2 FSK bandwidth
positions. 300 Hz, 600 Hz, 2.400 -7300 Hz, 6 KHz,
12 KHz.

MEMORY

Two memory banks (A + B) each with 10 slots.
Simplex or Semi duplex A. B, RxA/TxB, TxA/RxB. ANY
frequency storable. ANY TX-RX split within coverage.
RIT offset stored together with memory channel.

METERING
Two large moving coil meters (+3 digitals and 12 ledsl.
R.H . (Rx-TX);'S' (1-9, + 20, + 40, + 60 dB) and ALC
level: LH. switched; Ic (20A), Va, Discriminator
(FMzero), Compression (0-25 dB), Forward, Reflected.
Digital readout to 100 Hz. Analogue markings for
"feel". Dedicated digital readout of RIT offset to ±9.9
KHz. Digital readout of memory channel number recalled. LED's; Processor, Noise blanker, Auto mic gain,
Monitor, Peak - Notch filter, Scan, Transceive, TX - RX
Clarify, Dial Lock, Tx Disabled.
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FT208R

NEW BRANCHES - SPECIAL OFFER

£209.00
2. 5w,2m
12.5/ 25 KHz
Synthesised

WE ARE PROUD to announce the opening of two new branches, and
would be so delighted if you went along and said hello to lan G3PRR
in Grimsby or Peter G4GSA in Stoke that for the fortnight Monday
January 4th until Saturday January 16th, for personal callers only to
these branches we will be offering,
FIVE PER CENT OFF OUR LIST PRICES
(see " Free Finance" section for eligible items)

---- - -------

---

--.,

FT708R

£219.00
l w , 70cms
2 5 KHz
Synthesised

: :'; ;::: c•

.:~ .i~~' ,. ~: .. [.

• -:-~-i~ :?( , :,

·r., (i

*FT902D£800
* FT902DE £790

FRG7700 £329

FT902DM £885

9

10- 160m. SSB , ON, AM , FM , Deluxe
digital, Keyer, fan, variable bandwidth etc.

2

0 .1 5-30 MHz General Coverage Receiver
AM/ SSB/ CW/ FM (Memory Version (409).

FT707 £569

7

10-80m. 100w PEP. SSB , AM , CW. Vari able
IF bandwidth, Digital (IOw model £4B5).

7

'\iil
·v

PRICES INCLUDE VAT @15%

FlY901 A
FV901 DM
Y0901 P
FC902
SP90 1

Transverte r Fra me. 3 band
Digital VFO. 40 memoScan
Monitor scope/ Panadaptor
Antenna tuner unit
Speaker (Patch version [ 55)

£195
£260
£330

£135
£31

o

FT107M £725

FT480R£379
2m Synthesised, 25 12.J., 1 KHz steps FM.
1 KHz, 100, 10Hz steps SSB . IOW PEP.

o

10- 160m. 100w PEP, SS B, A M . CW. Variable IF. Deluxe all solid state. (DM S version
£799 .

\W

FREE SECURICOR DELIVERY
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o
7

FPl07E Mains PSU External
FP107 Mains PSU Internal
FlY 107 Transvertor frame 2 band
FV107 External VFO
FC107 Antenna Tuner

£113
£102
£119
£98
£112

2 YEAR IMPORTER WARRANTY

17
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Buy from the Short Wave Specialists every time
. .. you'll get good service from professionals who
know your hobby well. For example:

HERE IS A SELECTION
OF TOP BUYS
TRIO EQUIPMENT
HS5
Communications headphones,
tailored response ........... ...... ....... ..... £21 .85
HS4
Communications headphones,
tailored response .... ... ....... .............. .£1 0.35
LAR
1kW P.E.P. 3-way antenna switch ... .£16.95
LAR
Antenna traps for multi-band dipole .. £12.50
VHF AMATEUR RECEIVERS
WOLFSENTuneable/crystal2m FM receiver
1200
144146MHz ......... . :.. .. ... .. ..... ... ..... £49.50
AMR217B Scanner. The best mains/battery
operated FM Receiver 144-146 MHz
........ ............ .......... .................... ..£120.75
VHF/UHF CUSHCRAFT products available
Famous Ringo Ranger 2m co-linear ....... ...........£32.00
GDX2 VHF/UHF Discone Antenna 5O-480MHz .£39.50
NEW HF VERTICAL ANTENNA
HF5
80 10m vertical. ................. , .. .......... .£48.5O
HF5R
Optional radial kit for roof mounting
............................................. ........ .£30.50
LAR-Omni-Match SW.L. Antenna tuner
200KHZ to 30MHZ .............. .. ...... £29.95
CX3A
3-way S.W.L. Antenna Switch ............£5.5O
All TRIO and ICOM Transeivers rio!'TTlally in stock.
We always have a good selection of second-hand
equipment plus a comprehensive range of accessories.

R1 000 Communications
Receiver for use at home
and in your boat or
caravan
PRICE

£297.85
SX200N Scanning
Receiver 26 MHZ to
512MHZ
PRICE

£264. 00

. ")--.1

- ---~~

(I'

..

SRX 300. The most popular
Short Wave listeners
receiver. 0.2 - 30 MHZ now
with digital readout!
PRICE

.

£215.00

-

----------------~----'--

TS130S
200W pep mobile
transceiver, with new bands
fitted.
PRICE

£525.09

Leeds Amateur Radio
27 Cookridge Street, Leeds LS2 3AG
Tel : (0532) 452657 (Shop)
Mail Order/Service Department:
60 Green Road. Meanwood. Leeds LS6 4JP
Tel: (0532) 782224
Goods by Return .

HOW TO BUY!
By post - or 'phone your Barclaycard, Access or [AR Crecfrtcard
number. Alternatively, calf in for a chat. The shop is just 10 minutes from
Leeds City Station and there's easy parking if you travel by car.
·'nstant HP for licensed Amateurs ·Extended Credit Terms Available.
A QUOTA110N ON ALL CREDIT ITEMS IS AVAILABLE.
. ·Open 9.15 - 6.00 pm, Saturday 9:15 - 5.30 pm.

CITY
LIBRARY
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FROM THE SHOP - We're close t6 the statiori and car parks. Do calf
in and see Uncle Tom's cabin!
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POST NOW!

Send SOp for Catalogue and Price List
I enclose cheque for £

I
I
I
~1 I
~~+ I
I

Plus SOp for Brochure'
. delete if not applicable.

to purchase
Name
Address

Post to Leeds Amateur RadiO 60 Green Road Meanwood Leeds LS6 4JP
TOBARCLAYCARD/ACCESS/LAR
I authOrise you to debit my Barclaycardl Accessl
LAR Budget Account With the amount of £
MyNo IS

I I I I[IJ I I

•.• :r

_-

~

I I I CEJ

I

I~_

I

TRIO DISTRIBUTOR . LAR are area distributors for CUSHCRAFT. Antenna
Specialists. ICOM. Microwave Modules.

I

i.. _ _ _ ._ _ _ _ _ _ ....
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Test Questions
THE RADIO AMATEUR'S EXAMINATION is basically intended to
test whether candidates know enough about radio theory and
techniques. and about the licensing regulations . to be let loose on
the air to experiment with radio transmitters, When the repeater
jammers. foul-mouths and other pests are out in force . I sometimes
wonder whether it should also include a psychological test. to
check on a candidate's attitude towards hi s fellow men, Or perhaps
it already does. and that's why some of the questions are framed in
such peculiar ways,
Since the RAE changed to the multiple-choice format in May
1979. we have received complaints from candidates and tutors
after each and every examination, We understand that the
December 1981 papers included several questions on topics not
mentioned in the syllabus. nor covered in any of the recognised
examination study texts, Plus at least one question whose correct
answer was not among the options offered , We can all make
mistakes. but the City and Guilds' highly secretive attitude towards
their question papers (and their statistical analyses - everything
we 've prised out of them so far has been marked " Not for
publi cation"). does nothing to allay suspicions that all is not well in
the way that the questions are set and marked,
Our attempt to pursue allegations of inconsistent marking of
cand idates in the May 1981 examinations produced a response so
fatuous as to be unbelievable, Basically. the CGU 's answer was
that our complainants. with their w id e professional experience in

radio engineering. should not be surprised when their "guesses" at
the answers did not match up with th e " reality" of the "correct "
answers. which were selected by a panel of experts in the light of
the resu lts of pre-testing of the exam ination papers on a sample of
candidates ,
Do the City and Guilds really co nsider the questions to be so
obscure that they cannot be answered correctly by an individual '
with a lifetime of experience in radio engineering? The committee
approach might be acceptable in the socia l sciences. out it is totally.
unacceptable in an engineering science. at least at the technical
level at which the RAE operates.
The multiple-choice Radio Amateur's Ex amination has now run
for three years. and is due for reappraisal and revision in the light of
experience gained . I hope that very positive steps will·be taken to
overcome the many valid criticisms of those three years .

www.americanradiohistory.com

How do you call for help when your country has been
devastated by a volcanic eruption leaving more than
15 000 homeless and all normal communications to the
outside world disrupted?
The Premier of the Caribbean island of St. Vincent used
the services of amateur radio operators who stepped in to
provide emergency radio services in April 1979. They set
up a communications centre linked with police stations
throughout the island and handled all relief communications with nearby Barbados.
Meanwhile Coastguard cutters and transport planes
from the Canal Zone, responding to the call for help, used
amateur band frequencies for much of their communica- .
tions during 't he relief operations.
This incident is but one example of how radio amateurs
worldwide put their specialised skills at the disposal of the
authorities and voluntary services in time of emergency or
disaster.

Rail Disaster
On Saturday evening 10 November 1979, a freight
train was derailed as it sped through an industrial area to
the west of Toronto. Tanks of propane exploded, with
flames reaching far into the sky, as other tanks containing
chlorine gas began to leak their deadly contents insidiously
over the surrounding area. Wind spread the gas even
further and it soon became necessary to begin to evacuate
the population of the city of Mississauga from the creeping
terror.
Within two days the entire population, nearly a quarter
million people, had been moved from an area of some 60
square miles . This vast, unprecedented operation, strained
the resources of the regular emergency services and those
of many voluntary services as well.
Once again radio amateurs were called on to take their
share of the burden: when the Red Cross alerted the Ontario section of the Amateur Radio Emergency Service,
ARES, on November 11, Canadian amateurs embarked
on one of the largest operations they had ever known.
Communications were provided between 12 evacuation
centres, Red Cross headquarters, and the site of the train
crash . Radio links were provided for ambulances
evacuating patients from a local hospital , a special group
handled welfare enquiry traffic, and, finally , when the
emergency passed, much assistance was given with
resulting transport problems as thousands of people began
to return to their homes. Emergency service communications were provided for a continuous period of 80 hours,
involving 255 amateurs right across Ontario.
This is the public service facet of amateur radio. Weeks,
months, and years of preparation are often behind it. In
many countries organisations like ARES hold endless
practices and exercises to ensure the highest .professional
standards, then , when the call comes, it is total commitment without qualification.
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Radio amateurs come from all walks of life. Some radio
professionals and electronics experts are participants but
many have no connection with the subject outside the
hobby, although their standard of performance and expertise often equals that of the professionals.
The emergency communications systems offered can be
adapted with great skill and ingenuity to meet virtually any
situation. Mobile or handheld equipment can be provided,
as well as base stations, linked as necessary to the
emergency headquarters. When coverage is required over
a large area amateur repeater stations are used to amplify
and relay signals from mobiles and portables to give wider
coverage.

Ambulance Crisis
Emergency radio in the UK is provided by the Radio
Amateurs Emergency Network, RA YNET, which has
about 3600 members belonging to 270 RAYNET Groups
nationwide.
In November 1978 Birmingham, the second largest city
in the UK , was completely without its ambulance service
as a result of industrial action. The volunteer St. John
Ambulance Brigade stepped in to provide an effective
round-the-clock emergency service, assisted by radio communication~ provided by members of RA YNET.
West Midlands RA YNET and adjacent county groups
were alerted on the evening of November 18 and in less
than two hours 17 mobiles were available at SJAB headquarters where a control base station had become
operational.
The emergency lasted for 18 days and nights during
which the RA YNET station was in continuous operation.
Over 7000 messages were handled by the 170 amateurs
involved and more than 1000 emergency cases were dealt
with.
RA YNET origInS go back to 1953 when disastrous
storms brought floods, death and destruction to the east
coast of Britain. All communications, including telephones, government wireless stations, and utility services
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were closed down for days and radio amateurs put their
stations, skills, and communications experience at the
disposal of the authorities.
It had long been felt that there was a need for some formal organisation to co-ordinate the services of amateur
radio on such occasions and out of the 1953 experience
the idea crystallised and RA YNET was formed.
The use of amateur stations to carry third party traffic
was quite illegal in 1953, even in emergency situations, so
to put RA YNET on a legal basis the terms of tl;!e amateur
nidio licence had to be amended to rectify this. Today amateur stations can legally operate under
emergency or exercise conditions at the request of the
Police, British Red Cross, St. John Ambulance Brigade, or
County Emergency Planning Officers. RA YNET can
provide emergency communications at county shows and
similar functions, and in addition Home Office approval
was given in 1979 for operations up to two miles off-shore
during oil pollution operations.
RA YNET is a completely voluntary organisation. Its
equipment is usually the property of individual members
although many groups have base stations installed ready
for use in Police stations, hospitals, county or borough
emergency headquarters, Red Cross and St. John premises,
etc., sometimes assisted by the host authority. In London
for instance the Borough of Southwark has purchased
£ 1000 worth of equipment for RA YNET use as part of
the borough contingency plans for Thames flooding.
In Cornwall the County Council installed permanent
antennas and feeders for RA YNET in County Hall, Truro,
following a five day operation over the New Year of 1979
when blizzards caused a complete traffic standstill
throughout Cornwall. Many parts were completely cut off
and RA YNET provided the only communication system
available for co-ordinating emergency information
throughout the county.
Fortunately the UK is rarely subjected to the vast
natural disasters which affiict other parts of the world but
there are still many crises, both man-made and natural,
which require emergency communications. Apart from
those already described RA YNET has been involved in
recent years in forest and heath fires, flooding, emergency
evacuation of blocks of flats, telephone exchange failure,
search and rescue operations and several oil pollution incidents.
RA YNET Groups can be heard throughout the UK on
the amateur bands, mainly on 2 metres, during regular
practice sessions, exercises with the "requesting" authorities,
and, sometimes, the real thing. There is more dedication
and hard work than there is drama but that is the natural
order of things if a constant state of readiness is to be
preserved.

Bush Fires in Australia
In Australia emergency amateur radio operations are
co-ordinated by the Wireless Institute Civil Emergency
Network, WICEN, in close co-operation with the various
State Emergency Services, SES. Each State is divided into
WICEN regions or zones and each is associated with the
local SES group so that radio amateurs provide a valuable
back-up for the authorities in a more formal way perhaps
than in other countries.
In December 1979 three major bush fires in an arc
about 13 miles north of Sydney, together with many
others in different locations, burned more than 379000
acres of land in New South Wales. Several thousand persons were involved in the fire-fighting operations, including
the emergency services, the armed forces, and many
volunteer organisations, including over 100 volunteer
Bush Fire Brigades.
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RA YNET FREQUENCIES
80m

3· 780MHz c.w./s.s.b./RTTY

4m
70 ·350-70·400MHz all modes
2m

144·260MHz±QRM s.s.b.
144·800-144·875MHz all modes
145·200MHz f.m.
145·225MHz f.m.
145·800MHz f.m.
70cm
433·200MHz f.m.
434·800MHz f.m.
For 52 hours Sydney North WICEN provided continuous communications between operational headquarters and WICEN mobile units attached to Bush Fire
Brigades from distant areas, who were not equipped with
the Bush Fire Council emergency channel. Mobile canteens feeding the fire-fighters were accompanied by
WICEN vehicles to ensure that all crews were fed despite
the limited visibility from the heavy smoke and the continuous movement of the fire brigades, and, additionally,
WICEN provided operators to keep the official emergency
channel operational at two different locations.
The three major fires were under control by the evening
of Wednesday 19 December, and WICEN was put on
standby. On the following Sunday afternoon one of the
other fires, fanned by strong winds, threatened a line of
towns about 60 miles west of Sydney. WICEN was again
called out and provided the communications centre for the
Bush Fire Brigades sent from the Sydney area to assist the
local brigades. The assisting brigades were able to communicate with each other, but were not able to maintain
reliable contact with their base stations. WICEN provided
this vital link for them until stand-down on Christmas Eve.
During this period the Emergency Fire Controller
urgently requested a radio teleprinter link between his
headquarters and a fire control centre some 30 miles
away, a somewhat more complicated matter than a simple
radio link. It says much for the flexibility and commitment
of the amateur radio service that within three hours of the
request being made at 2100 on a Sunday night the teleprinter link was installed and operational.
As Sydney North stood-down, Central Coast WICEN
were called out when fire broke out again, this time in very
rough country about 50 miles north of Sydney. Central
Coast went into the field on 27 December to provide links
from the fire-fighters to fire control centre, and liaison
communications for Army Units who were also in action.
Only four-wheel drive vehicles could negotiate the terrain
and speed was reduced at times to 5 miles an hour. Central
Coast worked in these conditions for 40 hours until the fire
was declared safe and they reverted to standby.
During the period 17th to 28th December, 86 WICEN
members assisted in the recurring emergencies, plus many
non-amateur supporters who provided assistance in
various ways. Over 1750 manhours were spent in the field
and several thousand hours on standby by relief crews.

Emergencies Cannot be Planned
One has only to follow the news media to know that disasters and emergencies are daily occurrences throughout
the world. Whenever these happen and help is needed
continued on page 82~~~
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Russian Sputniks

Be Warned!

If you have not already heard there
are 6, yes SIX, RS series satellites now
in orbit. The following table w ill provide
you with the basic details. Up-to-the

Satellite No.
Ref. Orbit No.
Period (mins)
IncrementOW
Eq. Cross (GMT)
Degrees West

3
33
118·52
29·76
1921
124

4
33
119-4
29 ·98
2027
140

The above details were taken on
Sunday 3 January 1982. As a rough
guide add 22 minutes to equatorial
crossing times for U K.

Uplink (u.s.b./
c.w.)
Downlink (I.s.b.)

RS4
145·860145·900MHz
29·36029 ·400MHz

H F Beacons are active on all
devices. The non-transponding
satellites, RS3 , 5 and 7, feature a robot
auto reporting system which will output a signal report in c.w. if, aher hear-

Uplink
Downlink

minute info is available by monitoring
the AMSAT-UK net on 3 ·780MHz ±
QRM , at 1900GMT every weekday,
lasting approximately 30 minutes.

RS3
145·820MHz
29 ·321MHz

Our very grateful thanks for this information go to Ron Broadbent
G3AAJ , the tireless hon . sec . of
AMSAT-UK.
For full details of membership of

5

6

7

a

34
119·55
30 ·015
1902
117

34
118 ·72
29·81
2004
135

34
119 ·2
29·93
1945
130

34
119 ·8
30·07
1945
130

Only three of these satellites are active transponders (like OSCAR 8 mode
AI. these being RS4, RS6 and RS8 .

RS6
145·920145·960MHz
29·41029-450MHz

Rsa
145 ·960146·000MHz
29·46029 ·500MHz

ing for example, "RS5 QSL" you~s
pond by replying " RS5 de G4XYZ AR " .
The robot system uses the following
frequenc ies :

RS5
145·830MHz
29 ·331MHz

RS7
145 ·840MHz
29 ·341 MHz

AMSAT-UK , which is available to all
interested parties, send a large s.a.e .
to: AMSAT-UK, 94 Herongate Road,
London E7 2 5EQ.

The 1981 Girl Technician
Engineer of the Year
The 1981 Girl Technician Engineer of
the Year is Mrs Patricia Haynes, age
24, a Thi rd Engineer (Contracting) with
the Eastern Electricity Board, from
Billericay, Essex. At · a ceremony in
London on 7 December, 1981, she
was presented with the prize of £250
and an inscribed rose bowl by Sir
Kenneth Corfield, Chairman and Chief
Executive of Standard Telephones and
Cables Ltd. and Chairman Designate of
the Engineering Council. A special
award was also made to the runner-up,
Mrs Linda Gardner, age 29, a Higher
Scientific Officer with the Ministry of
Defence
from
Pershore
Worcestershire.
Sponsored by The Caroline Haslett
Memorial Trust and The Institution of
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Electrical and Electronics Technician
Engineers, this Award aims to focus
attention on electrical and electronic
engineering as a worthwhile career for
women.
IEETE, 2 Savoy Hill, London WC2R
OBS. Tel:07-B363357.

The Home Office issued this advice to
the CB trade and prospective CB
buyers on 7 8ecember, 1981 :
"Don't be misled by unfounded
rumours claiming that the use of illicit
27MHz a.m . sets will be legalised ; the
Government has no intention of making any changes to the new legal
27MHzf.m. CB service ."
The warning to traders and CB users
follows a large number of inquiries to
the Home Office concerning rumours
of a.m . legalisation, and reports of a.m. ·
sets carrying labels stating that the
apparatus cannot be used "u"'til
April 1982" or sim ilar wording.
Any such stickers or labels which
imply pending changes in the UK CB
service are quite simply hoaxes.

DXpedition to the UK
Members of the Surrey Amateur Radio
Club, from the town of Surrey, British
Columbia , will be coming to the UK to
operate a special event station GB2BC,
from British Columbia House,. Regent
Street, London, between 26 March and
1 April 1982.
The event is . to commemorate the
110th Ann iversary of the establishment of British Columbia House, and
the party will be led by their VicePresident Ralph Webb VE7BVG . Two
stations covering the h.f. bands are
planned and contacts will be confirmed
with a purpose designed QSL card.
The event is being supported by
members of the Sutton and Cheam
Radio Society from Surrey, with their
Hon Vice-President Ron McDonald
G3DCZ, acting as UK co-ordinator.
Bernie Godfrey G4AOG, of Amateur
Radio Exchange , has kindly offered
assistance with the loan of equipment.
It would be greatly appreciated if
any amateur could assist in providing
accommodation, preferably on an " at
cost" basis, to enable our Canadian
friends to keep costs of the exercise
down to a minimum . If you can help, or
would like further information , please
contact : Ron McDonald, 60 Dudley
Drive, Morden, Surrey SM4 4RJ.

More on pages 39 & 43
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this, but writing it in the m iddle of the pre-Christmas
freeze-up, we find it hard to believe. However, it isn't just
severe winte r weather that stops our friends and
customers coming to see us here in Ealing .. .
It may be inconvenient for other reasons, or else they

I
I ~\l'~\\~"t~";1
I \..f\1~S1 ~~t\
I
I
I
I
I
I
£895
£995
I

their needs, theref ore,we have developed our mail-order
operation so that we can virtually guarantee same-day
dispatch on any orders received by 4pm .. . and we've
even found a way of offering our post and telephone
customers a cup of Brenda 's coffee!

THE FT-ONE

Yaesu 's latest receiver with FM right across the band now offers all
the se optional extras -Memory faci lity * FR T-7700 Ae rial Tuning Unit
at only £37 .85 · Four V H F co nve rt ers ru nning fro m 50 M Hz up t o

170M Hz.

at very special prices

plusyouroldFT- 902DMor

FRV-77 00A
FRv-nOOB
FRv-nooc
FR v- n OOD

plusyouroldFT-l01ZD/ 3

IIG-'

BASIC RECEIVER

£319 inc. VAT and FREE HELlSCAN AERIAL

Converter specifications ' Phone for Prices
118-130 MH z 130- 140 MHz 140- 150MHz
118-130MHz 140-150MH z
50-60MHz
140- 150MHz 150- 160MHz 160-170MHz
11 8- 130MH z 140-150MHz
70-80MHz

I
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1
1
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1
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ATV-2 TV TRANSCEIVER
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Available only from us, this has been developed from the

~===~very popular ATV-1 TV Transmitter and it represents a real

triumph of miniaturised solid-state technology.

So simp le to go on the air, transmitting or receiving high-definition f ast-sca n v ide o
... Camera or VCR in at on e end, 70cm antenna and norma l domestic TV out of th e
other, connect to l2v, and there you are . . . who needs the BBC?
What's more, it's made for us in Britain by WOOD & DOUGLAS,
who are bu ilding up a tremendous re putation internationally
for high-quality design and construction.

.

2·channel
Iswitchable on front panel)
• Separate gain controls on both input channels
Pre-set. adjustable video and modulation controls inside unit
• Built-in receive converter - just connect direct to UHFTV for instant ATVreception
• Built-in diode changeover for TxlRx
• Microphone socket for announcement of video Tx on 70cm Iswitchable between
audio and videol
Video transmitter gives full 3w PSP output • Spurious better than 50dB down
• Unit housed in steel case and constructed on high·quality fibreglass peB
• Full range of matching accessories available soon

Just look at the price

ATV-l still available for Tx only (with diode

clo f o r Rx

conve rte r) at just £87.

~

LICENSED CREDIT BROKERS ' Ask for written quotation.
INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE
FOR LICENSED AMATEURS AND BANK/ CREDIT CARD HOLDERS

~
.

w ........··" "",

Credit card sales by telephone

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY.
Tal: 01-5795311 Closed Wednesday, but use our 24-hour
Ansafone service. So easy for Overseas visitors. Northfields is
just seven stops from Heathrow on the Piccadilly Line.
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Prices are correct as we go to press but may vary
because of exchange rate fluctuations. Please
phone for up-to-date information.
All prices include VAT. but p&p/carriage are extra .
Please allow 14 days for delivery.

136 GLADSTONE STREET, ST. HELENS,
MERSEYSIDE. Tel: 0744 53157
Our North West branch run by Mike (G4NAR).
Just around the corner from the Rugby ground.
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GAREX

(G3ZV1)

RESISTOR KITS a top-selling line for many years. E12 series. 5%
carbon film. 100 to 1 M. 61 values. genera l purpose ratings tWor tw
(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 + t w (610 pieces) £5.55
Giant pack. 25 each value (1525 pieces) £13.60

MONITOR RECEIVERS
SX-200N VHF~UHF AM-FM SCANNER .
Covers 26-88MHz. 108/180MHz and 380- 514MHz. AM + FM
(especially for U.K. market) it scans. seeks. memorises and beats aJl"the
others. GAREX are the U.K. MAIN SERVICE & SALES AGENT for
the SX-200-N. No one else can give you a better overall deal. Sae full
details.

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%.
CRYSTALS FOR 28.5MHz 3rd. overtone. suit most 'CB ' rigs.
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO
+ 11 xtal controlled channels; ideal for fixed. /M. /P use. 12V DC operation £47.50

CRYSTAL FILTER 10.7MHz. 12tkHzspacing. In SOlC £6.90
CO-AXIAL CONNECTORS & ADAPTORS sae full list.
PL259 UHF plUR with reducer 75p; S0239 UHF socket. panel mtd.
60p; Inline coupler (2 x sockets) £1.00; Inline coupler (2 x plugs)
£1.00. Any 5 + connectors: less 10%
HT TRANSFORMER multi-tap pri.; 5 secs. : 35v 200mA. 115v
150mA, 50v 500mA. 150v 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 68-88MHz £5.95. 10.7MHz I.F. £3.65.
2nd mixe r 10.7MHz 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.
GAREX FM DETECTOR & squelch conversion for Pye R/T equipment. Ready a~sembled. full instructions. Tailor- made. easy-fit design.
replaces existing squelch board. with minimum of modifications. For
AM Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for
Transistor Vanguard AM25T £6.60

po: "I

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 (145.80) incl. at £2.46 (+20p post per
order) . Over 40 popular marine channels at £2.85 (+20p post).
'SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL
£19.90 Ideal for SX-200 and other VHF/UHF receivers.
We also stock the :
KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage
25 or 12tkHz steps/l0 channel memory/scans memories or selected
band portion/3W or 25W Tx/all the features you need at £199
YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz30MHz AM/ USB/ LSB/ CW and FM £309
MAINS PSU British made 12 volt 1 Amp regulated. £15.95. 12 volt
5 Amp regulated. £26.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome)
PRICES INCLUDE UK pOS," PACK! NG • 15% VAT

Goodsnob~~!liu~spatch.d

GAREX ELECTRONICS

r=-==-=~

7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS.

Phone 0296 668684. Callers by appointment only.

LISTEN TO THE WORLD
WITH A

RECEIVER

atronics

FROM

Best SelectIon
LOWEST
PRICES

.-----MEDIUM WAVE/SHORT WAVE'----,
Trio R-l 0oo is a high class general coverage receiver covering 30 bands between 200kHz and
30MHz with a PLl synthesiser. Both digital display readout (1 kHz resolution) and analog dis~
plav {1 0kHz resolutionl are provided for easy and accurate tuning . The A-loo0 also includes a
quartz digital clock with timer. three IF tilters. AF ATT and tone control. AtC. to ensure the best
receiving conditions for each mode 240V AC/12V DC supply. Cetronka Price £297.

... G3CED
OFFERYOUA
FANTASTIC •••

2

FOOT LONG

ANTENNA

FOR

...----MARINE/AMATEUR (VHF)-----,
Search SR9 - fully tuneable coverage · provision for 11 crystals. Fi ne tuning and Squelch
controls. 12Vdc supply. :
EXCELLENTVALUE et only £46

OAIWA SAl' - fully tuneable coveraRe
plus 6 channe l sca nning facility giving
tune/scan/manual modes ot operation.
Variable squelch control. 12V d.c. supply. £78
+ crystals £2.80 ea.

8elcom AMR2,7B - automatically scans up
10 7 crystal control1ed channels with provision
101
10
additional
fixed
channels.
240Vac/12Vdc supply. Inet. 8 chanl1~ls. £120

lowe OS,O portable. 10 crysta l controlled
channels automatically scanned.
Rechargeable batteries & charger included.
Telescopic aeria l £75 + crystals £2.80 . ..

SYNTHESISED SCAN -AIR/MARINE ETC

SX200N - The ultimate scanner for 32.000 channels covering 26-88. 108- 180.
380-514MHz AM and FM. 16 memory channels. 2 speed scan. 3 squelch modes + Digital
Clock display. listen to lOm-70cm Amateur, Aircraft, and Marine Bands 240V a.cJ12V d.c.
New v.,.on with improVed fi1t.... etc. ALL FOR ONLY £264.60
supply.

Additional crystals for above receivers: Airband & Marine. £2.80 ; Amateur. £2.50.
All prices include VAT but add carriage : Mains receivers. £5.50; others £1.50.

EASY TERMS available, Access and Barclaycards welcome

CB

We carry a full range of CB rigs & accessories.
Welkie-Talkie. from £24.50. Mobile. from £64.96. Aak for debit• .

~

L1'O.

COMMUNICATIONS HOUSE,
(Dept. 283) 20 WALlINGTON SQUARE,
WALlINGTON, SURREY, SM6 8RG.

Tel 07-6696700 (9 a m. -to 5 30 p m Sat 7245 pm J Closed/IU.ch 7245 - 745

EFFECTIVE
AMATEUR RADIO,
ORP - ORO

HARMONIC
FREE
CB 27mHz
2 METERS
ETC.

& LOOK AT
THE PRICES

WORLD WIDE - TX/RX COMMUNICATION
USING ONLY A lWO FT (65cm) VERTICAL!!!!
PRICES DELIVERED
£80
Mini multi· band amateur bands system: TX version
£50
Mini multi·band full short wave coverage system : RX version
Easimount wall/stack support for mini multi.
£6
54p
10ft feeder, supplied fitted. Extra feeder per 10ft
£110
Indoor 23"x23"x23" Joyframe antenna, rotatable: TX version
RX version
£60
Send stamp for full details of your "DO IT ALL WITH ONE TWO FOOT
ANTENNA" system by the wireless pioneer with a world record achievement
188 Newington Rd., Ramagate, Kent CT12 6PZ, England.
For Technicallnfo. 0843 62839
Tel. 0843 53073
Allow 14 days for delivery.
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MINI 'X' BEAM
for 10 metres

F.C.SMITH GW2DDX

Miniature antennas have a fascination in their own right;
but when the miniature antenna gives a OX performance
only just short of the full size unit, it gives added satisfaction. The Mini "X" Beam is such an antenna.
The folded dipole elements make for a better feed line
match, together with a broader bandwidth, than is obtained with single dipole elements; two essential conditions
when shortened coil-loaded elements are used. Had the
beam been made with rod elements constructional difficulties would have arisen; the estimated gain would have
been 3dB; or less, and more important, difficulty in feedline matching would result.
The "X" configuration brings the current loops closer
together, thus giving power to the reflector element more
efficiently than would be the case with a two element Vagi.

The "X" elements also give a better front-to-back ratio
than a two element Vagi.
It is well known that the centre portion of an antenna
which carries most of the current does 90 per cent of the
radiation, the ')../8 end-sections serve mainly to bring the
antenna to resonance, thus folding these end sections back
caused very little loss in the performance. This method
was followed, and it left 2· 74m of the dipole for radiation.
It may be mentioned that the parallel elements for a two
element beam, would have demanded 3·35 metre span
coil-loaded, with the Mini "X" this length of spacing, is cut
down to a mere 2· 134m without loss of radiation efficiency ; a space saving of 1· 219m. This is obtained, of
course by the shape of the X configuration. The actual
dimensions of the Mini "X" are just 2· 134 x 1·829m and
therefore small enough to fit in the attic.

Gain
The estimated gain of a folded dipole in the "X" configuration is given as 6dB. The gain of the Mini "X" has
not been measured by the writer; but with the restrictions
in size, it should be around 5dB . For its size, and this
amount of gain, it adds up to quite an antenna.
For best results the beam should be hoisted to a height
of 7·5 to 9m. It can, of course, be used horizontally but in
the writer's case it is mounted vertically for convenience. If
vertically polarised, as in Fig. I, the feeder cable is led past
Cord

Beam

72n twin
feeder

2134mm . .

1P~tI-----

Cleats

-CoilB

"

;'~ .

25mmdia, ,
bamboo ",
cane
B1

B2

Mast

Fig. 1: A1a
81

=

A1

=

= 800mm,

A2a = A2 = 1.37m,' IWAD9851
82 = 851 mm
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Fig. 2: Coil A 5T 38mm dia.
X 38mm long 16 s.w.g.,
Coil 8 7T32mm dia. x
45mm long 16 s.w.g.

continued on page

64~~~
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Fig. 63: An absorption wavemeter circuit

This month we move on to look at transmitter measurements and receivers.

Frequency Measurements
The Licence requires that;
I) "A satisfactory method of frequency stabilisation
shall be employed in the sending apparatus comprised
in the station."
If the transmitter is crystal controlled (the basic frequency determining oscillator employs a quartz crystal),
then excluding faulty operation , the frequency stability will
be adequate ; also. if the crystal is of reputable manufacture and calibrated. then the oscillator frequency will be
known.
If the transmitter contains a variable frequency oscillator (v.f.o.) then it must be of good mechanical and
electrical design. employ stable components and be
operated from stable supplies. for the output frequency to
ha ve satisfactory stability.
The Licence also requires that;
2) "Equipment shall be provided capable of verifying
that the sending apparatus is operating with emissions
within the authorised bands."
If the transmitter is crystal controlled then an absorption wavemeter of suitable range and accuracy is
necessary to check that the desired harmonic of the crystal
frequency is selected.
If the transmitter is not crystal controlled then a
wavemeter based on a crystal oscillator is also required .
This may be of the heterodyne type or a digital frequency
counter may be used.

Wavemeters
There are two main types of wavemeter; the absorption
wavemeter and the heterodyne wavemeter.
Absorption wavemeter: Fig. 63, this consists of a coil and
variable tuning capacitor with a calibrated dial.

It absorbs power from an r.f. circuit when the coil is
held close to the circuit in question and the wavemeter is
tuned to the same frequency.
This is indicated by a variation or "dip" in the
anode/ collector current of the stage associated with the
circuit being tested.
.
Sometimes a rectifier diode is coupled to the wavemeter
circuit and a microammeter used to indicate power absorbed from the transmitter circuit. The absorption
wavemeter is not very accurate, about 2-5 per cent, but
gives an unambiguous indication and is very useful for
checking a transmitter output frequency and the operation
of frequency mUltiplying stages.
When used with a crystal controlled transmitter, it
satisfies the licensing requirement for determining that
emissions are within the band. The wave meter frequency
range should extend to the second and third harmonic of
the highest frequency to be transmitted, so that it can also
be used to check the output of the transmitter for harmonics and other spurious emissions.
Heterodyne wavemeter: This uses a high stability variable
frequency oscillator having a finely calibrated or vernier
tuning scale. A mixer stage and headphone amplifier are
included for comparing the incoming frequency with the
variable oscillator and for checking the variable oscillator
against a built-in crystal oscillator. The v.f.o. output can
also be used to calibrate a receiver. A block diagram is
shown in Fig. 64.

Fig. 64: Block diagram of a heterodyne frequency
meter

Initially the 1MHz crystal oscillator is set on frequency
by zero-beating either its 5th harmonic with a standard
frequency transmission (e.g. MSF or WWV on 5MHz) using a separate receiver, or alternatively, the second harmonic of the 100kHz signal with Droitwich (Radio 4) on
200kHz.
The v.f.o. is calibrated by tuning over the frequency
range and recording the dial readings where each zero beat
note with the crystal oscillator is obtained; I MHz points
first, then 100kHz points. Frequencies in between can be
determined by interpolation or drawing a graph.
A transmitter frequency within the v.f.o. range can be
measured by loosely . coupling the wavemeter to the
transmitter (a short length of wire lead near the transmitter
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is adequate) and tuning the v.f.o., for zero beat. The dial
reading is recorded and the frequency determined from the
graph or from the nearest crystal calibration points above
and below the frequency , as shown in the example in
Fig. 65.
3.500 "'1Hz
l«ro beat

\
71

180

A dummy load resistor of son connected to the output
would have a current of 1·41 amps r.m.S. flowing through
it and 70 ·0 volts r.m .s. across it.
I r.111 .S. =

AWl
00 . h
Vrv:r;::;
---ji=--50 = V 2= 1·41
R' -"' =

y r.01.s.=

VW

r.111 .S.

Dial Reading
(0-100)

Tuning Dial

Fig. 65: Interpolating between crystal calibrator points

A receiver can be calibrated by tuning it to the v.f.o.
fundamental or harmonic frequency output.

Crystal Calibrator
The crystal calibrator employs a crystal oscillator and
frequenc y divider(s) to generate a number of harmonically
related " marker" frequencies, e.g. I MHz and 100kHz as
shown in Fig. 66.

R = v~I-::-0-::-0-x--::5-::00 = 70· 7 volts r.m.s.

100kHz

Modulation Measurements
It is most important that a transmitter is not overmodulated as this will cause spurious signals to be
radiated. Amplitude modulation A3E (A3) can be checked
lIsing an oscilloscope with the vertical deflection plates
connected across the dummy load as shown in Fig. 67.
- - 1 1 " " - - - - - - -......- h .t.+

10kHz

Fig. 66: Block diagram of a crystal calibrator unit

These output frequencies can be used to calibrate a
receiver and this in turn can then be employed to check the
frequencies of a transmitter by noting the receiver tuning
dial reading and interpolating between the nearest crystal
marker points.
The 100kHz and 10kHz markers may conveniently be
used up to a few MHz but at higher frequencies the spacing between the marker points is inconveniently small and
the I MHz marker should be used.
A crystal calibrator, used with a receiver having a
suitable bandspread dial and an absorption wavemeter as
described previously, would enable the frequency checking
requirement of the licence to be met.

Input Power Measurements
For c.w., a.m. and f.m. emissions the Amateur Licence
requires that the maximum d.c. power input to the device
energising the antenna, shall not exceed the stated figure
for the particular frequency band as given in "The
Schedule", see Appendix B of How to Become a Radio

Amateur.
The d.c. power input is the product of the supply
voltage and the supply current to the output device, as
shown in Fig. 67 . Provision for measuring the voltage and
current may be incorporated in the transmitter. Alternatively , external voltage and current meters may be required and adequate safety precautions should be taken,
bearing in mind the high voltage which may be present.

Output Power Measurements
Transmitter output power can be calculated by measuring either the r.f. current into, or the r.f. voltage across, a
non-inductive "dummy load " resistor connected to the
transmitter output.

d.c. power input=Yinx tin watts

Modulator
(A3E only)

rI",in_____ Anode/collector supply

r.f.- - - - - - - i
input
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X

amps r.m.s.

Heterodyne
Wavemeter

1').

1 "'1Hz

Suppose the transmitter is operating with d .c. input
power to the output device of ISO watts and that this
device is 66·6 per cent efficient, then the output power
6 = 100 watts.
would be 150 x

Output
stage
Thermocou pie
ammeter
Cathode-ray
osci lIoscope
R
dummy
load

X

Time

I y base

OY--~~---~~--~~-~

r.f. power output=I2Rwatts= y2 watts ~

~

R

Fig. 67: Transmitter power measurement

In the modulated condition the r.f. carrier will give a
certain amplitude of deflection, as shown to the left of Fig.
68(a).
With sine wave modulation applied, the amplitude of
the r.f. voltage across the load is seen to vary from zero to
twice the unmodulated amplitude.
The depth of modulation (per cent) is given by

t

x 100,

which in this case (as a=b) is 100 per cent. If a was half
the amplitude of b then the depth of modulation would be
50 per cent.
.

Peak Envelope Power (p.e.p.)
The r.f. r.m.s. power output at the peak of the 100 per
cent modulation envelope (where the voltage across the
load is doubled) is given by,
W y2 (70·7 X 2)2 (141·4)2 20000
R
50
50
50
=400 watts peak envelope power
A fully modulated A3E transmitter running 150 watts
input (with an efficiency of 66·6 per cent) produces an output of 400 watts p.e.p.
The licence requires that the output power of an
s.s.b.transmitter R3E, J3E (A3A, A3J), under linear
operation, shall be limited to 2·667 times the d.c. input
power, appropriate to the frequency band concerned.
To continue with our previous figures , 150 watts d.c. input x 2·667=400 watts p.e.p.
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when measured into a resistive load by means of an r.f.
meter. Under this condition, note the peak -to-peak
deflection on the cathode ray oscilloscope.
2) Replace the tone by speech; the maximum vertical
deflection on the cathode ray oscilloscope shall not be
greater than the previously recorded deflection obtained
with the two-tone input.

I

Carrier
(unmodulated)

Frequency Selection for Receivers
A radio receiver must be capable of selecting the desired
signal from possibly hundreds of other radio signals arri ving at the receiver simultaneously.
The "selectivity" or pass band of the receiver must be
appropriate to the signal being received. rfit is too narrow,
some information may be lost or distorted, if it is too
broad, adjacent transmissions may be received as interference. The receiver must also be free from spurious
responses away from the normal tuning range.

a . A3E modulation 100'/.

Amplification (Gain)
Desired signals arriving at the receiver antenna terminal
may vary in strength from about a microvolt (or less at
v.hJ.) to several hundred millivolts or more. If the signal is
weak , it may require considerable amplification to raise it
to a suitable level for detection.

b. A3E overmodulation

Fig. 68: Modulation patterns for an A3E signal. Note
that in the overmodulated condition flattening of the
peaks will usually occur

So the maximum p.e.p. output allowed by the Licence is
the same for a.m. A3E (A3) or s.s.b. R3E or BE (A3A or
A3J).
You will notice that the Schedule in Appendix B gives
the d.c. power input and the equivalent p.e.p. output for
R3E (A3A) and J3E (A3J) operation on the various
bands.
The most convenient way of measuring the p.e.p. output
of an s.s.b. transmitter, is to use a two-tone test. This involves modulating the s.s.b. · transmitter simultaneously
with two sinusoidal tones, of equal amplitude, typical
frequencies being 1kHz and 1·5kHz. The resultant
modulation envelope, when displayed on an oscilloscope,
is shown in Fig. 69.

t()()(1

fBIDQ)

Fig. 69: Oscilloscope display of an s.s.b. signal
modulated by two sinusoidal tones of equal amplitude

The mean power output of a correctly adjusted s.s.b.
transmitter using a two-tone test is half the peak envelope
power.
Returning to our s.s.b. transmitter, this means that
when the output is 400 watts p.e.p. the mean power into
the dummy load is 400/2=200 watts.
The two-tone test enables the transmitter peak envelope
power to be assessed using conventional mean power
measurements.
To summarise the s.s.b. p.e.p. measurement (based on
an extract from the UK Licence):
I) Apply two non-harmonically related sinusoidal tones
of equal amplitude to the s.s.b. transmitter, with the
carrier fully suppressed and adjust the input power to
give a mean radio frequency output power, under linear
operation, of half the allowed peak envelope power,
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Demodulation
Demodulation, as the name suggests, is the process of
extracting the transmitted information (modulation) from
the rJ. signal. The detector or demodulator stage and its
operation must suit the type of modulation in use.
Receivers employ various techniques to achieve these
functions and the ultimate performance usually depends
on the degree of sophistication utilised-which is often
reflected in the price.
A communications receiver used by radio amateurs will
normally cover one or more of the allocated frequency
bands and be capable of interpreting several modes of
modulation .

The Tuned Radio Frequency Receiver
In its simplest form , the t.r.f. receiver consists of a
variable frequency band-pass filter, to select the required
signal, followed by a demodulator stage to extract the information.
This is the basic circuit of the old " crystal set" or the
present-day absorption wavemeter shown in Fig. 70. A
single tuned circuit provides the selectivity and a diode
performs the demodulation of an amplitude modulated
A3E (A3) transmission. See Fig. 44 in Part 6.
Tuneable

ba111-t~~SS

Demodulator

a .f.
output

Block diagram

1/

L ~I 1
t~ I

ar'

outP~1

Circuit

Fig. 70: "Crystal Set "-absorption wavemeter

An improvement in selectivity and sensitivity can be obtained by increasing the number of tuned circuits, by using
positive feedback (reaction or regeneration) to increase
their HQ" and by incorporating one or more stages of
amplification.
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r.f.
amplifier

. Pre- selector

i.f.
filter

Mixer

a.f.
amplifier

Detectorl
demodulator

i.f.
amplifier

Speaker

(
"-

"-

"-

ManuafMan

"-

~ ~i ~f.

'--- "Ganged "
,---tuning
"-

"-

"-

v.f.o.

Local
oscillator

.--''----,

control
v.f.o.

Carrier insertion
or beat frequency
oscillator

"-

'--- '--- ,---I
Fig. 71: Block diagram of a basic superheterodyne

The t.rJ. receiver has a strong place in the history of
radio communication going back into the early days of
broadcasting and there are many old timers who will tell
you how they first received America on a home-built
0-V-I (detector and one aJ. stage),
However, the t.rJ. receiver is no longer adequate for
serious communication purposes in present day conditions
but serves to illustrate a principle and provide a comparison with the superheterodyne receiver.

The Superheterodyne
The fundamental difference between the t.d. and the
superhet receiver is that the selectivity of the former is obtained in its tuned circuits at the incoming radio frequency
whereas in the superhet, incoming signals are converted in
the frequency -changer section, to a fixed intermediate frequency (iJ.). Here the required selectivity and amplification can readily be obtained, prior to feeding the appropriate demodulator stage. A block diagram of a basic
superhet receiver is shown in Fig. 71.
To convert the incoming signal frequency to the iJ. a
local oscillator and mixer stage are employed as the frequency ch anger. The local oscillator has a frequency
which is different from the incoming signal by an amount
exactly equal to the iJ. For example :
Local oscillator frequency =2·350MHz
Intermediate frequency
=0·450MHz
Input signal fose-fiJ.
= 1·900MHz
Desired
Input
Signnl

Locnl
.Osc.

Imngel
Second
Chnnnel

Note that it is the local oscillator and intermediate frequencies which determine the signal frequency being
received: in the example the incoming signal is 450kHz
below the local oscillator.
However, using the same iJ. and local oscillator frequencies we find that our superhet will also receive signals
on a different frequency. known as the image frequency or
second channel.
Local oscillator frequency = 2·350MHz
Intermediate frequency
= 0·450MHz
Im'age fus< + fiJ.
= 2·800MHz
This is demonstrated in Fig. 72.

Second Channel Image Response
To reduce the unwanted image or second channel
response, it is essential that the tuned circuits in the rJ.
stage and prior to the mixer. only accept the desired signal
and reject the image. This means that as the receiver is
tuned over the frequency band the local oscillator and d.
tuned circuits (although on different frequencies) must
" track " one another. This is done by mechanically "ganging" the tuning capacitors and choosing appropriate
values in the tuned circuits .
The amount by which the image response is reduced or
suppressed depends on the selectivity of the rJ. stages and
the relative frequency of the iJ. In general a higherfrequency receiver will require a higher frequency i.f.
Typical examples are given in the table.
Receiver Type
Domestic Radio
Communications
VHF

Input rJ.
600kHz- I·6MHz
'·5MHz-30MHz
144MHz-146MHz

Typical iJ.
470kHz
' ·6MHz
10·7MHz

In the higher frequency receivers, employing a high frequency iJ. it is sometimes necessary to convert again to a
lower iJ. in order that the desired selectivity is achieved:
this is known as double conversion.

Mixer Stage

1.F.=450 kHz

Fig. 72: Suppression of the second channel or image
response

There are many mixer circuit configurations used in
practical receivers each having desirable (and some undesirable) features . The mixer stage is required to accept
the local oscillator signal and the incoming signals (ranging from microvolts to volts) and to produce sum and difference frequencies, one of which will be filtered out as the
iJ. for subsequent amplification and demodulation.

29

Practical Wireless, March 1982
www.americanradiohistory.com

An important feature of the mixer stage is its linearity
and absence of cross-modulation. Cross-modulation is an
effect which occurs when a very strong signal enters the
mixer (or other stage) and drives the stage into a very nonlinear condition where modulation of the weaker signal by
the stronger signal takes place.
A simple transistor mixer stage is shown in Fig. 73(a).
Mixer stages employing bipolar transistors usually have
poor cross-modulation characteristics. A mixer comprising a "ring" of diodes gives good cross modulation performance but requires more signal from the local oscillator.
Its circuit is shown in Fig. 73(b). To achieve optimum performance. a set of diodes with matched characteristics are
employed.
Signal

'j

Si9";ij

in~

n

Local
oscillator
input

.........._....I'k r'OOP
Local
oscillator
input

Fig. 73(a): .a.Transistor
mixer stage

IWAD9921

Fig. 73(b): .a.Diode
ring mixer

Local Oscillator
The frequency stability and tuning accuracy. of a
superhet receiver is determined by the .Iocal osclllat.or.
Considerable design effort. good mechanIcal construction
and expensive high quality components go into a good
variable frequency oscillator. The oscillator is usually
isolated from the mixer stage by a buffer amplifier.
However. the availability of low cost digital integrated
circuils has made the frequency synthesiser circuit an
attractive way of generating the local oscillator frequency.

Frequency Synthesiser

phase comparator is a voltage which is proportional to the
phase difference between the signal at its two inputs. This
output controls the frequency of the v.c.o. so that the
phase comparator input from the v.c.o. via the variable
frequency divider remains in phase with the reference input from a crystal oscillator. The oscillator stability is
directly related to the stability of the crystal oscillator plus
any phase noise in the phase comparator. To minimise this
noise a low pass filter is usually fitted in the d.c. path between the phase comparator and the v.c.o. as shown in
Fig. 74.
The i.c. programmable divider may be operated by
switches for tuning the specific channel frequencies. Alternatively, the divider may be controlled by an up-down
counter driven by the "tuning" knob to give the effect of
continuous tuning, but actually changing frequency in discrete steps of typically 100Hz.
The basic frequency synthesiser shown illustrates the
principle of operation. Practical synthesisers employ more
complex circuit arrangements to suit the receiver requirements.
In a transmitter-receiver, the same synthesised v.f.o.
may be used both on transmit and receive, and it may be
controlled by an i.c. memory for storing various frequency
settings.

Preselector and RF Amplifier
The purpose of this stage is to select the desired input
signal and to reduce as much as possible the image or
second channel response. With a low iJ. the image is
relatively close and this demands fairly high "Q" tuned circuits which must be ganged with the local oscillator tuning
to keep in step or "track" as the receiver is tuned.
If a relatively high i.f. frequency is used then the frequency of the image response will be far removed from the
primary response and the tuning requirements for the r.f.
amplifier will be less stringent. A fixed frequency broad
band filter may provide adequate rJ. selectivity for this
purpose.
The r.f. amplifier should contribute a minimum of noise
to the incoming signal and as it will be handling signals
from microvolts to volts it should have excellent linearity
so that strong adjacent signals do not cause cross modulation of the desired weaker signal.

A typical frequency synthesiser consists of a voltage
controlled oscillator, a variable frequency divider and a .
phase comparator. The output frequency of the v.c.o. is a
function of an applied control voltage. The output of the
Voltage
controlled
oscillator
v.c.o.

- - - - Frequency - - - +

1------_------0

Output
frequency

Idealised

Coupled transformer

Crystal filter

Typical i.f. response characteristics

Mixer

t-

Crystal
filter

r--

Lt.
amplifier

r--

Demodulator

Control
lines/switches

Low-pass
filter

Fig. 75: Using a crystal filter to obtain i.f. selectivity
Reference
oscillator

Programmable
divider

IF Filter

.L

T
Phase
comparator

Fig. 74: Basic variable frequency synthesiser
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In most modern receivers the iJ. selectivity is obtained
by the use of a multiple crystal filter unit having a specific
bandwidth and response shape. The bandwidth is chosen
to suit the transmission mode.
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Mode
C.w. AlA -AI
s.s.b. J3E-A3J
a.m. A3E-A3
n.b.f.m. F3E-F3

Typical Bandwidth
O·3 -0·6kHz
2·7kHz
5·5kHz
6- IOkHz

For multi-mode receivers the appropriate filter will be
switched in as required.
The iJ. filter, having defined the receiver pass band, is
followed by a broad band amplifier to bring the signal up
to the required level for demodulation. Automatic Gain
Control (a .g.c.) is provided to adjust the overall iJ. gain to.
suit the demodulator stage and to counter any fluctuations
of the received signal.
The crystal filter unit is relatively expensive and low
cost receivers may use several amplifier stages each with
double tuned iJ. transformers or ceramic filters to provide
a passband approaching (but not equalling) the characteristic of a crystal filter, as shown in Fig. 75 .

cillator c.i.o.), so enabling the signal to be demodulated. In
this mode, as with C.w. it is more satisfactory to switch out
the a.g.c. and to use the manual d. gain control in order to
adjust the signal level at the demodulator stage for optimum results.
The c.i.o. must insert the carrier in the correct position
relative to the s.s .b. signal or the a.f. modulation will be
shifted in frequency (and sound like Donald Duck, or
worse).
Receivers designed specifically for s.s.b. reception employ a balanced demodulator as sh.own in ~ig . 77. Compare this with Fig. 54 in the Transmitter section.
The bJ.o./c.i .o. tuning range will be restricted to about
5kHz above and below the i.f.

i.f.t.

r---'-__ II

11'--""'"
11
11
11

: i,---U-.,----4(.;
L....-t--' I

I

470p
Ik5

A3E Demodulation
In Fig. 76, the output from the iJ. amplifier is rectified
by D I. An iJ. filter is formed by C 15 and R 17 and C 16
which removes the iJ. "ripple", leaving a direct voltage,
the value of which is dependent upon the strength of the incoming signal. The amplitude modulation appears as an
a.f. signal, superimposed on this voltage, across the a.f.
"gain" control VR2. The a.f. signal is passed by C 17 to an
aJ. amplifier stage. The demodulator waveforms are
similar to those shown in Fig. 45.
DI

it

I

'ThJo.
input

(b)

Ik

I
I
I

.L.
Last
i.f. stage

RI7

(d)

R19
IOk

a.t. gain
control
R20
a.t.
5k CI7 (c) output

IOn

~C16

IOn

nfn

CI8

F25}J

b.t.o.
input

5k

IWAD9901

Fig. 77: The balanced demodulator

Narrow Band FM Demodulation
Where the receiver is used for the reception of n.b.f.m.
signa ls . a separate demodulator is required. There are
several popular circuit configurations. the circuit shown in
Fig. 78 is the Ratio Detector.
I WAD987 I

lOOn

DI

a.g.c ..;..;:.:....-

~ ~C15

a.!.
outpU!

IOn

Last i.t.
stage

RI8
lOOk

C2
lOOp

RI

C3
,d330 P
C4
D2
330p

IWAD9891

4k7
Cl
IO}J
R2
4k7

Fig. 76: Circuit of a basic a.m. (envelope) demodulator

a.t.
output

R3

+

Automatic Gain Control
The direct voltage appearing across R20 can be fed
back via the a.g.c. line to control the gain of the d. and i.f.
stages. A strong input signal will thus reduce the gain of
the receiver and vice versa, resulting in a relatively constant level of output even when propagation conditions
cause fading of the received signal.
The low-pass filter formed by R 19 and C 18 allows a
slowly-cha nging voltage to be fed back to compensate for
fading but prevents a.f. signals from reaching the a.g.c.
line.

Beat Frequency Oscillator
When receiving c.w. it is necessary to mix the i.f. signal
appearing at the demodulator with another oscillator to
produce an a.f. beat note. Suppose we decide that a comfortable listening pitch would be I kHz and the intermediate frequency is 450kHz, then the beat frequency oscillator would be adjusted to 451kHz (or 449kHz) to
produce a difference frequency of 1kHz.

SSB Demodulation

Output

- Freq.

+

Fig. 78: Ratio detector f.m. demodulator

The tuned secondary winding of the i.f. transformer is
made resonant at the iJ. centre frequency . An untuned
coupling winding feeds a reference signal to a centre tap
on the tuned secondary winding .
As the rectifier diodes are in series. the same rectified
current flow s through each . The d.c . causes equal voltage
to appear across R I and R2. the sum of these voltages
across eac h diode is equal and this results in zero volts at
the secondary centre tap and ac ross CS.
When the iJ. is frequency modulated. the relative phase
of the voltage from the tuned secondary winding and the
reference winding varies and unequal volt ages appear
across the diodes. This produces an audio voltage across
CS proportional to the deviation of the i.f. signal. I.f. filtering is provided by R3, C6.

The same bJ.o. can be used when receiving s.s.b. signals
to re-insert the carrier (bJ.o. becomes carrier insertion os-

continued on page 59~~~
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, R7Hf TRANSCIIVIR
This month , we look at one of the few amateur radio
transceivers currently available in the U K which do not
originate in Japan. The Drake TR - 7 is designed and
manufactured to very high standards in the USA.
The TR - 7 is all solid-state, with a broadband transmitter
output stage requi ring no tuning . Frequency coverage is in
bands 500kHz w ide, with the band-switch selecting segments with lower extremes at 1 ·5, 2·5,3·5 , 5, 7, 14,21 and
28 ·5MHz. Pressing the UP or DOWN buttons then shifts the
tuned frequency in 500kHz steps up to limits shown on the
band- switch , giving general coverage reception. Transmission is automatically inhibited in any 500kHz segment not
containing one of the pre-WARC'79 h.f. amateur bands,
though a specia l board (Type AUX-7) and modules are
available to extend coverage to other frequencies , such ClS
the new 30, 17 and 12m amateur bands , or (for recept ion
only) down to v.l.f.
On receive, the signal from the antenna socket is fed via
low-pass and high-pass filters selected by the band-switch ,
then via a 30MHz low-pass filter to a high-level doublebalanced mixer where it is heterodyned with the synthesiser
V .C.O . output to produce the first i.f. signal at 48 ·05MHz.
This is amplified in a j.f.e.t . stage having high dynamic range
and low noise, and then passed via a 4-pole monolithic
crystal filter with a bandwidth of 8kHz, which protects subsequent stages from strong interfering signals.
After a further stage of amplification, the signal is converted to the second i.f. of 5·645MHz in the 2nd mixer. This
signal then passes via the optional noise-blanker (Type N B7) and the main i.f. crystal filter (with optional alternative
bandwidths) to three stages of i.f. ampl ifkation , and the
envelope o( product detector as appropriate to the mode
in use. An i.c. audio amplifier drives th e loudspeaker or
'phones.
The drive to the 2nd mixer and the b.f.o./c. i.o. drive are
both derived from a crystal oscillator which can be " pulled "
over a limited range by the front-panel variable passband
tuning (p.b.t.) control. It is therefore possible to shift the
second i.f. signal within the bandwidth of the main Lf. crystal
fil ter, to eliminate interfering signals on adjacent frequencies, without changing the pitch of a c.w . or s.s.b. signal,
since both drives change in frequency by the same amount.
On transmit, audio signals from the microphone drive the
balanced modulator and VOX circuits. The d.s.b.s.c. output
from the modulator has one sideband removed by passing it
through the main i.f. crystal filter, and the resulting s.s.b.
signal is applied to a summing amplifier. Here, carrier can be
added to produce a.m .-compatible s.s.b. (H3E-A3H) when
the a.m . mode is selected. On C.W ., the balanced modulator
is disabled and the output of a keyed oscillator running at
5 ·6458MHz is applied to the summing amplifier. The output
of the summing amplifier goes to a variable attenuator con trolled by the automatic level control (a .l.c.) circuitry, which
sums the forward and reflected power readings at the an-

tenna term inal and adjusts the transmitter drive to provide
v .s.w .r. protection and to prevent flat-topping and overdrive

of the final power amplifier stage. A nominal 50 per cent of
output power is maintained into a load with 4:1 v.s.w.r. The
front panel CARRIER LEVEL control also operates on the a.l.c. circuit.
From the variable attentuator, the signal goes to the 2nd
mixer and then follows the path to the antenna socket as
described for the receiver, but in the reverse direction. The
transmit driver and power amplifiers are inserted between
the band-switched high-pass and low-pass filters.
The frequency of the V .C.O . driving the 1st mixer is
monitored by a 6-d igit frequency counter with 100Hz.
resolution. This counter normally operates with a 48 ·05MHz
offset, but it can be switched to give direct readout of the
frequency of an external signal applied to a rear-panel
socket, up to 150MHz.

Controls & Connections
Both digital (8mm high red I.e.d.) and analogue frequency
readouts are provided. The band- switching arrangements
have already been described. The illuminated " S" meter indicates forward or reflected power on transmit.
Push-button switches control the following functions :
reflected/ forward power monitoring ; VOX inhibit; fast/slow
a.g.c. decay ; optional fixed-frequency (crystal-controlled)
transmit and receive ; p.b.t. ; r.i.t .; 25kHz calibrator; noise
blanker; receive bandwidth; remote frequency control.
Variable controls are provided for : p.b.t. ; r.i.t. ; microphone
gain ; carrier level ; receiver r.f. and a.f. gain . Front-panel
preset controls adjust VOX gain and hang-time; anti-VOX
gain ; c.w. hang-time. An indicator lamp shows correct
operation of the a.l.c. circuit.
On the rear, panel, there are connectors for: 13· 6V d.c.
power input; a.c. mains p.s.u. control ; external loudspeaker;
low- level audio output; external receive antenna input; an. tenna output to separate receiver ; v.I.f. receive antenna ;
Morse key; linear amplifier VOX and a.l.c. ; remote v.f.o., accessory inputs and outputs; frequency counter input; and (of
course) antenna and earth. There is also a 117V a.c. socket
(powered from the a.c. mains p.s.u. transformer) to drive the
optional p.a . fan which is required for 100 per cent dutycycle operation on SSTV and RTTY.

Operating Impressions
The TR-7 has a reputation for reliability and ruggedness. A
two-year round-the-world voyage on board the brigantine
Eye of the Wind without need for service or repair, and fullpower key-down c.w. operation into a dummy load without
distress for the duration of the 1980 Leicester ARRA exhibition are just two examples.
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Front and rear views of the TR-7 and PS-7, and what
they look like inside. The p.a. heatsink is mounted internally, to allow forced draught cooling by the optional fan

We worked a considerable amount of RTTY on the review
rig at the Breadboard Exhibition last November, and
although I suspect we exceeded the 33 per cent duty-cycle,
5-minute transmission limits for an " un-blown" p.a., it never
protested. The combination of special RTTY mode-switch
setting and optional 1 ·8kHz i.f. filter is very effective . We
also had the optional 500Hz (c.w .) filter and 6kHz (a. m.)
filter fitted , the former being a great help on the crowded h.f.
bands.
The review TR-7 has been run on trapped verticals, trapped dipoles, Yagis and long wires, all with success, and is a
joy to operate on all modes. Reports of speech quality are
" excellent" . The tuning rate of 25kHz per revolution of the
main tuning control gives easy resolution of sideband
signals, and the receive side handles well in every respect.
The associated PS-7 a.c. mains power supply (13 · 6V 25A
d.c. output) is fitted with 1· 7m-long leads which plug into
the back of the TR-7 . This, plus the fact that the a.c. input to
the PS-7 is switched on the TR-7 front panel , means that
you can hide the power supply away under the desk-a

great space-saver at the operating position . The frequency
counter facility (50mV sensitivity, 2V maximum input) gives
coverage up to the 2m amateur band, and is a nice bonus.
After the bouquets, the brickbats, though there aren't
many of those. To my mind, the TRe7 has only one feature
which I wpuld term a gimmick, and just one feature missing,
The gimmick is a STORE button on the digital frequency
readout. When pressed, this latches the display to the last
reading, and disconnects it from the tuning control. The idea
is that you can use the display as a "scratch-pad" memory
for the channel you were on whilst you go off and check
another part of the band , using the analogue readout, The
snag is that if you forget you've pressed the button, and
retune whilst listening rather than looking, when you look
back at the digital display you're not on the frequency it says
you are . This caused me to commit the crime of transmitting
beyond the band edge, and I resolved there and then never
to press the STORE button again! The missing feature is a
speech processor, but there is a separate r.f. processor unit,
the SP-75, available from Drake.
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* test measurements

* specifications
Frequency coverage:
(transmit)

Frequency coverage:
(receive)
Types of emission:

Power input:

Carrier suppression:
Unwanted sideband
suppression:
Spurious output:
Harmonic output:
Intermodulation
distortion:
Frequency stability:

Antenna impedance:
Receiver sensitivity:

A.G.C.:

Receiver selectivity:
Receiver i.f.s.:
Image rejection:
I.F. rejection:

Spurious response
rejection:
Audio output:
Power requirements:

Case size:
Weight:

1·5-2 ·0MHz (160m)
3 ·5-4 ·0MHz (80m)
7 ·0-7 · 5MHz (40m)
14·0-14·5MHz (20m)
21·0-21 ·5MHz (15m)
28·0-30·0MHz (10m)
1·5-30·0MHz
A1A (c .w .), H3E
(a.m.-compatible s.s.b.).
and J3E (u.s.b./i.s.b.)
A 1A 250W d.c.
H3E 80W carrier plus
upper sideband
J3E 250W p.Lp.
Greater than 60dB

TRANSMITTER
Outputs in A1A (c.w.) mode:
Band
(m)

Max.
output
(W)

Harmonic
outputs
(dBc)

Spurious
outputs
(dBc)
......

160
80
40
30
20
17
15
12
10

130
130
145
145
145
125
120
120
120

-46
-56
-53
-52
-58
-62
-64
-64
-59

below -70
-70 -50
-70
-56
-58
-58
-52
-53

Greater than 60dB at 1 kHz
Better t han -50dB
Better t han -45dB

Carrier suppression:

30dB below p.e.p. (24dB
below one of two tones)
Total drift less than 100Hz
after warm-up. Less
than 100Hz change over
11-1 6V d.c. input
supply range
50Q unbalanced
A1A/J3E O· 5J.lV for 10dB
(S+N)/ N
H3E 2J.lV for 10dB
(S+N)/ N
Less than 4dB output
change for 1OOdB input
change, referenced to
a.g.c. threshold
2 ·3kH z at -6dB, 4 · 1 kHz
at -60dB
1st i.f. 48·05MHz
2nd Lf. 5 ·645MHz
Greater than 80dB
Greater than 80dB below
22MHz
Greater than 60dB above
22MHz

Two-tone
intermodulation:

Greater than 60dB
2W into 4Q @ less than
10% t.h .d.
11-1 6V d.c. (13 · 6V
nominal)
3A rece'ive, 25A transmit
116 x 346 x 317mm
7·75kg

Apart from the figures given in ou r Test Measurements
table, our lab tests showed up the following points. When on
a.m ., the receiver does not take kindly to input levels exceeding 1OOmV. The output becomes distorted with 160mV
input and disappears completely at 300mV. On s.s.b. there
were no problems up to the signal generator limit of 1V,
Frequency stability did not meet the specification given in
the handbook, though it would not pose any problem in normal operation . After a 30-minute warm-up, upward drift in

Side band suppression:

Frequency stability:

-60dB relative to
full-power A 1A
Output u.s,b, -50dB
Output i.s.b. -55dB
-35dB relative to either
tone
See text

RECEIVER
Sensitivity: J.lV p.d . input for 10dB (S+N)/ N
Band

I

(m)

J3E
(Standard
2·3kHz filter)

AlA
(Narrow
500Hz filter)

A3E
(Wide
6kHz filter)

160
40
10

0·45
0 ·28
0 ,28

0 ·22
0·22
0 · 13

2 ·0
1 ·6
1· 6

I.F. rejection:

68dB on 160m band
104dB on 40m band
75dB on 10m band
A.G.C.:
Output change for 1OOdB input
change relat ive to 1 J.lV :
J3E 3 ·5dB ,
A3E 6dB (30% 1kHz mod.)
Blocking:
Input signal level
(relative to 1OdB (S+N)/ N level),
10kHz above wanted signal ,
to degrade (S+N)/ N ratio by 3dB
= 73dB
Test equipment used: TF2002AS and TF2008
signal generators, TF2370 spectrum analyser, 2435
frequency counter, TF21 63 attenuators, all by Marconi Instruments; Avo CT378A signal generator; AWA
E247 psophometer a.f. voltmeter; Bird Model 43
power meter, load and sampler.

frequency in subsequent 60-minute periods was : 380Hz,
134Hz, 126Hz, 68Hz, settling down to an average of about
45Hz/ hour thereafter.
The output power meter was somewhat pessimistic, as
measured power into a 50Q load was about 25W higher
than indicated on 80m, rising to some 40W higher than indicated on 1Om . The Operator·s Manual does warn users to
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CUT ITOUT!

A ·Western Which Report' about:-

ROTATORS .

Various adve rt isers will naturally Iry to persuade you that their product is best (and we are no exception. of cou rse!) but what we will not do is mi5-lead you. So the following are
FACTS taken from Manufacture rs' specifications on their products
Fact 1. Even small rotators will turn a lairlv large antenna. what they will not do is KEEP IT STATIONARY under stro ng wind conditions. To do this requires good BRAKE TOROUE.
This is measured in Kg. ems.

Fact 2. low volt age rotators 124v ac} require higher cu rrent. This causes a greater voltage loss along the cable than with a higher voltage motor unit. Cable voltage loss will reduce
rotational torque.
Fact 3. Some rotators use un-balanced braking. Under strong winds. this places an un·balanced st ress on the casing of the motor unit and can cause it to fracture. Balanced braking
is thus supe~ior.
Brake

Position
1=
1=
3
4=
4",
B
7=
7=
9=
9=
11=
11 =
11=
14
15

Make

COE
COE
Ken
COE
COE

Emoto

AR22XL
AR40
KR250
CO-45
Big Talk
WE-1145
FU·400
103sax
KR400RC
OR-7500
KRBOORC
OR·7BOO
502sax
Ham-4
11 02

520
520
BOO
920
920
1000
1500
1500
2000
2000
4000
4000
4000
5700
10000

Ken
COE

KR2000RC
T2X

10000
11300

Western
Western
Emoto
Ken

Oaiwa
Ken

Daiwa
Emoto
COE

IS
17

-

Torqup
Kg. ems.

Model

From this you will see that the WE-1145 rota tor is a very good buy! We even think we are selling it too

Priee

cheaplv!

Comment

And here's another FACT, When we used to sell another brand of rotator. we had to increase our stock of
spares 10 over £1,200 to ensu re that we had adequate spares! We have been able to redu ce that stack

49.45
B5.55
44.85
113.85
91.42
34.95
B4.95
8B.25
101.00
108.00
132.25
144.90
125.35
189.75
189.75

bV 90%bV selling Emoto due to their reliabi litv.

You don't believe us? Then next time you go to an exhibition jusl take a look at the Emoto range and
then the ot her brands. See which ones have 'g ratty' little screws underneath to which you have 10 try
and attach the mUlli-way cable! See which have decent input plugs See which have stainless steel
hardware and then come back and tell us! (We told you so n.

63%beller braking torque than C045
Very good val ue for money

BEST BUYS
WL 145, EMOTO 103SAX
FU400, EMOTO 502SAX
EMOTO 1102

Un-balanced braking
75%better braking torque than Ham.
Has 2 balanced brakes

,
270.25

Costs 42%more than Emoto 1102
for 11% more braking torque

VAESU AND TRIO EQUIPMENT

OUR COMPETITORS ARE SCARED TO DEATH, IT SEEMS!
WHAT OUR COMPETITORS SAY

WHAT WE SAY
So have the LAOIES OF PICCAOlll Y.

We have 'Yonks' of professional expe rience.
We have the biggest stocks!

Jolly good! Hope you're not one of the cus tomers to get an older set which hasn't gal the latest 'mods' on! Our stocks are smaller. turned over faster so that you
ge t the latest factory released equipment.
(So when did they walk round ou rs?) All we claim is that we have a very extensive (and expensive!) Department with everything from a crowbar tlor those fine
adjustmentsO to a H.P. Spectrum Analyser (just back aher service, incidentally, at a cost of ( 12001) And you think your service charge was expensive!
Perhdps you are ! It depends what you 're talking about. If it is size of land. we are on a ONE ACRE si te! Haven't been around our competitors to compare (and
who cares!)
.
Maybe you have been round all th.e Showroom s; we haven't. Ours is set aut with YAESU AND TRIO ; we have no alle to grind one way or the other. We haven'I
seen one large r tha n ours but then we don't claim 10 have seen them all.

We have th e best Service Oep!.
We are the 'Greatest"
We have the best show room
We have the most experience

Who first in troduced the brand name of YAESU MUSEN to the UK? IAnswer. Western Electronics 01 24. Hook St .. Hook. Swindon in 1970.1 So who has most

experience with Yaesu!
Talking about experience. our M.O. has considerable HF operating experience having been: 2nd. World -wide SSB Co ntesl
I sI. RSGB & Mhz SSB Contest
1sI. RSGD 21 /2 8 Mhz Contests ISo who's kidding whom about experienceli

We'll give you "FREE" (this, that and the olher!)

Sa you really believe that you can get something for nothing in this World! Take a look at the prices in this periodical. We presume that you know that
RETAIL PRICE MAINTENANCE IS IllEGAl!
Now which Company do you think you should ,uppon'

YAESU PRICES (inc. VAT/Delivery)
fT ·1
FRG·7
fT ·IO ll
fT · I OI l/AM

£1240
£189
£539
£555

I

fT ·IOll/FM
fT·IOllO
fT·IOllO/AM
fT· I OllO/FM

I

£570
£599
£619
£635

The 'Con Merchants'?
The Scare Mongers?

fT ·l07M
fr.227RB
fT·290R
fT·480R

£699
£229
£235
£360

The Price Rings?
OR WESTERN

I

fT ·707
Fp·707
fT ·720RV
fT ·720RU

£549
£119
£239
£264

I

Ff.9020M
FL·2100l
FRG·7700

£850
£399
£315

We will not be under-cuI! Phone for prices of many othe r items not listed here. Please note: Prices may have changed by the time this advert appears due to changes in the rale of exchange of the £

TRIO PRICES (inc. VAT/Delivery)

~~:~

0
PS-2 0
PS-3 0
MC-3 0S

m:ss I SP~~:~~o
120

£47.95
£89.00
£12.95

TS-130S
AT-130

H~~3
£23.00

£515.00
£79.00

I ~u~~o
miSS
I
SP-23 0
£35.00
TS-530S
YK-88CN

£529.00
£29.95

f~:m~

TS-830S
OS-2
R-lOOO

£24.50
£559.00
£699.00
£39.00
£295.00

I

SP·1 00
£22.50
TR-230 0 £164.95
VB-2300 £45.00
£16.50
MB-2
TR-24 00 £198.50

I

ST-l
SC-3
BC-5
PB-24K
SMC-24

£42.95
£10.95
£16.50
£16.95
£15.95

I

TR-7800
TR-8400
TR- 900 0
TR-9500

£259.00
£289.00
£359.00
£459.00

VALVES Post/Packing £1. Minimum order value £3.
BAH6
BAN8
BAVB
BAW8
6BAS
BBES

£1.61
£0.92
£0.80
£1.10
£0.69
£0.69

SBM8
BBN8
B805
SBlB
BCBS
BCLB

£1 .15
£0.86
£0.69
£0.69
£0.75
£2.01

SEA8
SEH7
SEJ7
SEWB
BGKB
BJSBC

£0.86
£0.75
£0.86
£0.75
£0.86
£5.17

BKOS
BLOB
SU8A
12ATl
12AU7
12AX7

£5. 75
£2.87
£1 .09
£1.09
£1 .09
£1.09

12BY7A
1200S
12GB7
572B
57B3

£1.49
£2.87
£2.30
£28.17
£2.59

BI 4BB
73BO
00vOS·40A
3·500l
8874

£5.75
£8.62
£1180
£85.00
£99.00

AMPLIFIER. Bargain! The 'Clipperton L' at only £399 (Carr. £5.75)
TOWER BARGAIN! A self-supporting tower for only £179!
Fantastic stack clearance bargain! Due to large volume production we are able to offer th is ext remely strong galvanised steel sectio nal tower at a special price only until stocks are sold. Each sectio n is 3.535m
long 111'7") and is approx. 13" wide. You can go up 10 300' if yo u wish (without guys. of co urse!) FI RST COME, FIRST SERVED. Ru sh your order in today! Takes HF beams in 100 m.p.h. winds with no
guys because 01 special high grade steel.
Order Tower type WT·26P at £179 lcarriage and VAT paid). Scotland plus £7

WCUlCfftElccttonicl (UH) ltd
FAIRFIELD ESTATE
LOUTH, LiNeS LN11 DJH
T,t, Louth 105071604955/ 617 TeI.. , 56121 WEST G
HOURS OPEN , 9-1l 1-4.30 Mon·f ri.
9·t2 SlturdlY.
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The 'Western' gang, including our agents at:
Southampton, Alan Paxton. G4BIZ (0703158218
.
N. Ireland, Mike Matthews. G18MNQ. Newton (02471 815B59
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COMMUNICA TION CENTRE
OFTHENORTH

WIRELESS BURGLAR
ALARMS

The largest range of communications equipment
availabte in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing - wall brackets etc.

D.I.V. Perimiter Protection Kit
This D.I. Y. kit consists of 3 individual tra nsmitters that will
detect windows and doors opening. They can also be used as a
'Panic' buttons. When activated, th ese transmitters send a
radio signal to the Central Console which is also provided. This
is a multi-function unit that has facilities for de layed action .
self-testing and secret number entry via a touch sensitive
keypad. Once activated, the alarm sounds a loud siren which is
also provided. The doors and windows are not connected to the
Central Console by anything other than radio waves - no wiring
is needed .

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 ran~e of receiver from the SR9 2m
£46.00 to the Drake R7 at £989 and the NRD515
at £1,090.
We are now stocking a range of top quality CB equipment and accessories.

THE COMPLETE KIT COSTS ONLY

MK 11 MULTITUNER. In 1977 we introduced our
latest design in antenna tuners. This has now been exported to over 75 countries and recommended on
Overseas World Broadcasts including HCJB. Will
match practically any antenna to most receivers.

£195!!
If you want to experiment with th e sep arate units, or if yo u
need more coverage than this kit can provide, we can supply in dividual transmitters. receivers, auto-diallers th at will call th e
police when an alarm is activated. CCTV syste ms etc. etc.
We can either supply all the items that you will need to install
your own Wireless Burglar alarm or we can install a syste m for
you. Please write or telephone for further detail s.

(It~

~
'I

To

~

it
Y

REGD. OFFICE,
PARK CHAMBERS,
7 INVERNESS PLACE,
LONDON, W2 4RG, ENGLAND.
(Tele 01-229 5407)

(Home Office approved equipment available)

£35.00inc. VAT & POST

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.

l

47WARRINGTON ROAD,
LEIGH, LANCS. WN7 3EA.

When your Two·Way Radio
supplier is acting like a
monkey, the complete
Zycomm range will put
him in the background

5020A 1 Hz-200KHz Function Generator
-8110A l00MHz a· Oigit Frequency Meter
'811101. 600MHz a-Digil Frequency Meler
'811108 600MHz 9·Digil Frequency Meler
80008 lGHz 9· Oigit Frequency Meter
8700
10MHz Universal Frequency
CounterlTimer
PSC-IIS 600MHz Prescsler
900S
5MHz Single Trace Oscilloscope

'20101. 3 V,· Digil l.E.D. Bench DMM
'20151. 3V, ·Digil l.C.D. Bench DM~
2020
3V,·Digill.E.D. Bench OMM
with Microcomputer Interface
2033
3'IJ-Oigit LC .D. Hand OMM
'20351. 3V,· Digil l.C.D. Hand DMM
'2037 A 3V,·Digil l.C.D. Hand DMM
with Temp.
lP-10 10M Hz Logic Probe

.

• Also available In kit torm .

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices - no-one can beat our
price/performan'ce ratio.
Full colour illustrated
brochure and price list from:
BLACK STAR LTD.,

Agencies available throughout the UK and the World

ZYCOMM ELECTRONICS LIMITED

*

runffi

ffifr'

9a Crown Street, St. Ives,
Cambs. PE17 4EB
Tel: (0480) 62440. Telex 32339

47/51 Pentrich Road Ripley Derby DES 3DS
Telephone Ripley' (0773) 44281 Telex 377477
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<Ill A close-up of part of the crossed-dipole array at one
of the BBC's v.h.f. relay transmitters
somewhat like an umbrella frame with on ly four spokes. This
has been found to improve the regularity of the radiation
pattern around the mast .. The antenna system covers the fre quency range 88-1 08M Hz.
With the exception of the coaxia l feeder, all the equipment
used in the re-engineering of Wrotham is of British manufacture. Th e work took 11 months to comp lete and cost £ 1
million , and it shoul d give greatly improved reception of BBC
programmes on the move in southeast England.
Removing the original transmitters has left sufficie nt
space for a further four new ones, so that two more channe ls
cou ld be added when the remainder of Band II above
97·6M Hz is vacated by the fire and police services and some
nationalised industri·es. Thi s move is not expected to be
comp leted before 1995, but the BBC believes that the date
shou ld be brought forward to about 1986 to co in cide with
the anticipated impl ementa ti on by our West European
neighbours of the new plan resu lti ng from the 1982/ 84 conferences on Band II reallocation . Until the w ho le of Band II is
released to broadcasting, there is no prospect of giving
Radio 1 and Radio 2 separate cha nn els on v.h .f.
•

The first major step in the BBC's programme to bring better
radio reception t o U K listeners, announced last summer, was
taken on December 11 when new Band II transmitters, antennas and mast came into service at the Wrotham , Kent,
transmitting stat ion.
Wrotham is the oldest of the BBC's 101 v.h.f. radio
transmitting stations, dating from 1949 when the first experimental a.m ./f.m. transmissions began there. Programme
service commenced in May 1955 using f.m. and horizontal
polarisation , judged best at the time. The subsequent rapid
development of v.h.f. transistors and their widespread use in
portab le and car radio receivers to give Band II coverage
brought practical problems due to receiving antenna directivity. The most recent v.h.f. relay stations use mixed
polarisation, and can be .received equally we ll using vertical
or horizontal antennas. Now, Wrotham has become the first
main station to have mixed polarisation.
The original transmitters, wh ich have now become un economic to run, have been replaced by six new 20kW
transmitters made by ' Marconi Communication Systems
Limited. Two of these operate in para ll el for each channel Radios 1/ 2 , 3 and 4-giving double the prevous power output and increased re li ability. The three signals are comb in ed
in a system of direct ional couplers and tuned cavities and fed
via a single coaxial cable up the new 17 7 metre-tall mast to
a 3 -bay antenna system . Each bay comprises 10 sets of
crossed dipoles in front of a mesh ref lector. Th e dipoles are
bent back into a shallow "V", so that each crossed pair is
The new mast (left) and the old mast (right) don't
really lean towards each other-it's just a
photographic effect
~
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UOSATAntennas

ALAN MARTIN GBZPW
I

o vervoltage Protection
Fremark Electronics has recently introduced a Crowbar Overvoltage
Protection Module, designed to protect
rigs, or indeed any electronic equipment, against power regulation circuitry going short-circuit, which !s
probably the most frequent and disastrous failure encountered in power
supplies.
The loss of regulation generally
results in the full unregulated supply
voltage being applied to the equipment
connected to the output. In such an
overvoltage situation the · Crowbar
module shunts the overvoltage to
ground causing the in-line fuse to rupture, thus preventing the destruction of
voltage sensitive elements, such as,

DFC7 for the FRG7
Following on from the special offer last
month of the Timestep DFC4 digital
frequency counter, Timestep have announced the availability of a very
similar kit designed, by them,
specifically to complement the Yaesu
FRG7 communications receiver.
The new kit, called the DFC7, covers
the entire frequency range of the
FRG7, with a resolution of 1 kHz, and
all the components except the mains
transformer are mounted on a completely redesigned, smaller p.c .b.
The only link required to connect the
c'o unter to the FRG7 is a short length
of coaxial cable, the centre conductor of which goes to tag TP404,
which stands prominently from its
p.c.b., and the screen to an earth tag
which fits beneath one of the selftapping screws. A purpose designed
case is available which is also suitable
for the DFC4 special offer kit and costs
£3 .95 plus 50p p&p.
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- electrolytic capacitors and semiconductor devices.
Designed for operation at 12 or
13·8V d.c., the module consists of a
25 amp thyristor and a Zener diode,
encapsulated with epoxy resin in a. box
measuring 40
40 x ' 20mm; INhich
should be small enough to fit inside
most p.S.U.S, alternatively, it may be installed externally betw~en the p.s.U.
and the equipment being powered.
Should the Crowbar module operate
for no apparent reason, transients or
voltage spikes may be present, this
problem is solved by connecting a
470llF or 1OOOIlF capacitor across the
module. Resetting the device is
achieved by turning the supply off.
It is essential that the supply from
the p.s.u. contains a fusable element;
if the p.S.u. should not possess this
facility, each module is supplied with
an in-line fuse holder and correctly
rated fuse.
The module is manufactured by the
supplier, costs £4 .75 which includes
VAT and carriage and is available by
mail order from: Fremark Electronics,
Unit 1, Strattons Walk, Melksham,
Wiltshire SN 12 6LA. reI: (0225)
705516.

Recent introductions to the ' range of
specialist antennas provided by South
West Aerial Systems, include a'crossed
dipole/ reflector system for ~':lJse at
145 ·825MHz for recePtion - of the
UOSAT-OSCAR 9 satellite.
Apart from the use by licensed radio
amateurs. schools and further education establishments, many readers.
who wish to participate in this .unique
project. will find this antenna system
ideal for the purpose, allowing for its
easy installation within a compact
spa~e .

x

VAT inclusive prices for the DFC7
are, kit version £ 14.95 , ready-built
£19.95, plus £2 .50 p&p. Further
details are available in return for an
s.a.e. from: Timestep Electronics Ltd.,
Egremont Street, Glemsford, Sudbury,
Suffolk.

The WB6/AB
The antenna is supplied complete
with a four foot mounting mast and
looks very similar to the photograph
showing the WB6/ AB antenna, but
utilises a straight dipole radiator and
reflector. The price which includes VAT
and carriage is £31 .75.
Providing slightly less gain is the
WB7/ AB. a crossed dipole antenna
which is supplied with a 12 inch mast
and costs £25 .50 inclusive of VAT and
carriage.

.~

The WB7/AB

When ordering please state that the
antennas are specifically required for
UOSAT reception. and for 50p the
company will supply a 1982 catalogue
listing the complete range of their
antennas and related equipment ; apply
to: South West Aerial Systems, 10
Old Boundary Road, Shaftesbury,
North Dorset. reI: (0747) 4370.
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Economy Stereo lm.
Tuner
The Bi-Kits S.453 stereo f.m. tuner
comprises push-button vari-cap tuning
and phase-locked-loop decoder for the
reception of mono or stereo broadcasts. The unit is fitted with a four
position switch for selecting any of the
four pre-tuned frequencies which are
selected by tuning four multi-turn
potentiometers that are mounted- on
a small , separate p.c.b.
.
The tuner p.c.b. measures 125 x
80mm and the pre-set potei1tiometer
p.c.b. 45 x 80mm ; other specifications
include : tuning range 88-108MHz;

sensitivity 41!V for 30dB SI N; audio
output 200mV for 75kHz deviation;
stereo separation 30dB ; supply voltage
18-25V and current consumption
43mA for Vs = 22V. Also provision
exists for the addition of an I.e.d.
stereo indicator, a centre zero tuning
meter and a mono/stereo switch .
The ready- built module is supplied
complete with installation instructions,
costs £ 19.00 plus £2.85 VAT, 50p
p&p and is avai lable from: Bi-Pak
Semiconductors, P.O. Box 6, Ware,
Herts SG 12 9AG.

CB fromSMC
South Midland Communications have
recently launched the first of their Oscar series of 27MHz CB transceivers.
The Oscar One (CBM271) is a full
40 channel 27MHz f.m. mobile CB
transceiver designed easily to exceed
the minimum specifications set out in
MPT1320.
It is a completely solid state , compact, communications module built to
withstand the shock and vibrations experienced in the mobile environment,
and the frequency synthesiser incorporated provides excellent frequency
stability at both temperature extremes.

Toroidal Transformers
Barrie Electronics Ltd . have been appointed a franchised distributor for the
" Budget Range " of toroidal transformers manufactured by Cotswold Electronics Ltd.
The 58 toroidal transformers will
complement the 150 stacked
laminated types stocked by Barrie
Electronics on an off-the-shelf basis.
For further information contact :
Barrie Electronics Ltd., 3 The Minories,
London EC3N 1 BJ. Tel: 01-488
3316/ 7/8.

Once overall stabil ity has been
achieved , and the 1 5· 24m gravity
gradient boom deployed , the 7, 14, 21
and 29MHz h.f. beacon antennas w ill
be deployed. Further beacons w ill
become operational at 2-401GHz and
1O-47GHz.
Up-to-date orbital information and
status reports can be obtained from a
recorded message on Guildford (0483)
61202 .
At the time of writing the 450mW
general data beacon on 145·825MHz
is readily copyable during an average of
four daily " close " passes, using simple
circularly polarised antennas.

UOSAT
The University of Surrey-AMSAT
UK, joint project satellite, UOSATOscar 9, launched by NASA on 6 October 1981, from the Western Space
and M issile Cent re, Vandenberg,
California, aboard a Delta 2310 launch
vehicle, continues to operate within the
laid down parameters.
The current orbit data is as follows:
period at orbit zero 95-4643 minutes;
period drag factor 0·00016 minutes
per orbit (subtracted) ; increment at <;>rbit zero 23·8675 degrees W per orbit ;
increment drag factor 2· 5E-05 degrees
per orbit (subtracted); inclination
97 ·462 degrees; mean altitude
554·596km .
This initial data may be compared
with the details of a reference orbit
during 3 January 1982. Orbit No.
1344; period 95·3675 minutes; increment 23·852375°; equator crossing

Oscar One is the first of nine different transceivers that SMC intend to
introduce during 1982, costs £85.00
which includes VAT and carriage and is
available from: SMC Ltd., SM House,
Osborne Road, Totton, Southampton
S04 4DN. Tel: Totton (0703 86)
7333.

NewAR Club

time 1100 hours plus 38 seconds;
longitude west 299 ·65 ° .
UOSAT is currently spin stabilised
with a body spin around the Z-axis of
1 revolution/35s, and nutating with a
period of 25s at an angle of 79 ° to the
inertial angular momentum vector. This
stable motion is the first stage in the
complex attitude manoeuvres to
achieve gravity gradient stabilisation.

Radio amateurs and s.w.l.s living in the
Lytham St Annes and the southern
parts of The Fylde in Lancashire , may
be interested to know that a new
amateur radio club has been formed in
their area.
Meetings are held at the County
Hotel, Church Road, Lytham on the
second and fourth Tuesdays of each
month.
Further information may be obtained
from : The Chairman, John Parkinson
G6DNK, 60 North Promenade, St
Annes. Tel: (0253) 727676 or 22110
in office hours.
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DXDIPOLE
D.J. HOWE G3XAA

for restricted sites

Space limitations make it increasingly difficult to erect full
size antennas for the hJ. bands that have directional
properties. It must often happen that a vertical antenna is
used not so much from choice but because it can be
accommodated in the space available. However, the
omnidirectional radiation pattern of the vertical is not
always desired , and some form of directional antenna is
often preferred.
There can be little doubt that the simplest form of directional antenna is the dipole with its "figure of eight" radiation pattern. It is easy to construct and erect between
suitable supports. This can be fine if contact is desired with
a relatively fixed global bearing and the site allows the
dipole to be erected in a position to optimise its radiation
pattern.
Often though, the site dimensions do not allow the
dipole to be erected so that it radiates in the desired direction, and this was the position the author found himself in
some time ago. It was desired to make USA contacts but
the QTH would only allow a full-size dipole to be erected
in a position that would produce· little radiation towards
the States.

Radiation Patterns
A way round the problem was found when studying the
radiation patterns of dipoles which are not centrally fed.
These produce several narrow radiation lobes at various
angles compared with a centre fed dipole.
The final design is simple, with directivity helping to
overcome the problems of a restricted site and can be used
for multi-band operation on the usual DX bands, 20, 15,
10 metres. Maximum radiation from an antenna occurs

I

I

11

11

Fig. 2: Radiation patterns of offset fed dipoles

when it is resonant at the transmitting frequency , and this
happens when its length is electrically equal to A/2 or
multiples of A/ 2.
So, it was necessary to use an antenna length that
would represent a complete number of half-waves at each
of the desired operating frequencies. It was found that an
antenna cut for a half wave length on 40 metres was
suitable for use right through to IO metres, as shown in
Table I.
Table 1

Frequency (MHz)

"Al2

7.1
14.2
21 .3
28.4

1
2
3
4

Dipole Length

I

I

I

I

I

Ir-"2
"
Fig_ 1 : Radiation petterns, (left) centre fed "Al2, (right)
1I

offset fed 'A.

The length of this half-wave dipole was calculated from
the formula
L=142·6/ f
where L is in metres and f is in MHz
and was found to be just over 20 metres.
This length could be accommodated at the QTH if part
of it was erected over the house. The "shack" being upstairs at the back meant a fairly short run of coaxial cable
would be required to connect on to the dipole.
Use was made of son feeder cable and it was necessary
to connect this at a current maximum position on the antenna to achieve a good match between the antenna and
the feeder. The problem then arises that there is no single
position on the 20 metre length of antenna that will be at a
current maximum for each of the three required operating
bands.
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It was necessary to select a preferred band and make
the connection to suit that band; for the other bands it will
be necessary to use an a.Lu. The maximum current point
will be at a quarter wave-length from one end (on the
selected band). This length is calculated from the above
formula.
For a chosen band of 20 metres or 15 metres, the maximum current position will be 5·0 or 3·35 metres from one
end, but the overall antenna length will remain the same.
Some slight trimming of the .Iengths may be necessary to
achieve minimum S.W. r. on the chosen band.

Insulator

"

/ iB-="

Insulator

Short pole
and coaxial
cable

,,-Pole

0

m

~
~

r:1I::J

DD
881

Fig. 3: The author's final layout for the DX dipole

The author decided to use 15 metres as the main band,
mainly because it meant that the greatest length of the antenna was clear of the house. The total length ended up at
29 ·003m. with the feed point being 3·334m from one
end , and 'the s. W.r. measured across this band is shown in
Table 2.

DRAKE TR-7 REVIEW
~~~continued

from page 34

expect errors due to non-linearity of the power meter circuitry.
The Operator's Manual gives a brief description, specificat ion details of accessories, installation requirements,
ope~ating instructions, theory of operation, block diagram.
No circuit diagram or maintenance details are given, as
repairs are felt to be beyond the capabilities of TR-7 owners.
However, a service manual is available at extra cost.

Prices
The Drake TR-7 is imported into the UK by Radio Shack
Limited, 188 Broadhurst Gardens, London NW6 3AY,
telephone 01-624 7174, to whom our thanks go for the
loan of the review sample. Prices of the various items mentioned are as follows (all include VAT at 15%): TR-7
transceiver with DR-7 digital readoutlgeneral coverage
receive module fitted as standard £1035; PS-7 power supply £207; additional Lf. filters £39.10 each; AUX-7 range
programming board with 1 receive module £32.20; RRM-7
range receive modules for the AUX-7 £5 .75 each; RTM-7
range transceive modules for the AUX-7 £5 .75 each; N~-7
noise blanker £66 .24; FA-7 fan £20.70 ; 7804 service
manual for TR-7 £ 18.50; SP-75 speech processor £79.35 .
Drake have just announced the TR-7 A, generally similar
to the TR-7 but incorporating 500Hz and 9kHz filters and
the N B-7 noise blanker as standard, plus built-in lightning
protection and mic audio connection on the rear panel.
Geoff Arnold

Table 2
Fr~uency

(MHz)

21.00
21 .30
21.45

SWR
2.1 : 1
1.6 : 1
1.7 : 1

The axis of the antenna is on a bearing of about 300
degrees and has been used mainly on 20 metres and 15
metres. ' It has been successful in contacting Stateside stations as well as Australia and Japan , while good coverage
of European countries is also provided.
This "offset" dipole is cheap and easy to construct and
has shown itself to be more versatile than the conventional
centre fed dipole. It is well worth consideration for sites
which do not permit many options for orientating a dipole
antenna.
•

RF Noise Bridge, January 1982
The toroidal transformer should be wound with 22 to
26 S.W.g. enamelled copper wire .

Special Offer. DFC4 Digital Frequency Counter
Kit, February 1982
The i.f. offsets provided are as follows :
kHz

MHz

-452 · 5

+10·68

-10·60

-10 ·69

- 454 · 5

+10 ·71

-10·61

-10 ·70

-456 ·5

+10 ·75

-10·62

-10·72

-465·5

+ 1O· 79

-10 ·63

-10·73

-467·5

+10·82

-10 ·65

-10·82

- 469 ·5

-10·58

-10 ·66

A green filter and bezel unit is supplied with the
module to obscure parts of characters not illuminated.
The oscillator uses a 6 · 5536MHz 20p.p.m. crystal
(+ 1ODC to +60 DC).
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No.14

When [ first read Liam's letter. I will admit that I had
doubts about the effectiveness of these mods. I couldn't
believe that anyone could figure out such a complex
sequence of moves. [ also couldn't believe that anyone
would bother ' to write in unless they had something that
they thought would be worth passing on and so I took the
letter to Terry Edwards. He' s the proprietor of Radio
Shack Ltd. the importers of the Bearcat range. His initial
reaction was much the same as mine. disbelief. but he
decided to try it out on one of his sets. We were both surpri sed to find that the mod does work and I'm very pleased
to be able to pass it on. Many thanks to Liam for passing
on this most original idea.
[n the months since I first showed Liam's letter to
Terry. he has corne up with a variation on the same theme.
thi s time for the 220FB model. This time the sequence is.
press 8 8 and then press ENTER. Then press LIMIT followed
by I 4 4. Now press LIMIT again. Now press SEARCH and
then LIMIT again. If you now press SEARCH again. you will
lind that your receiver now covers the gap between 88 and
I08MHz.
Terry has asked me to point out that as these additional
frequencies are outside the original specifications. there is
no guarantee that the sensitivity figures quoted in the
handbook will apply.

The Bearcat

SX-200N

I have received numerous requests for mods to the
Bearcat range of scanning receivers. The latest is from Mr
H . C. Young. G3HIA. who would like to be able to fill in
some of the gaps on his Bearcat 220FB. I'm sure that he
will be pleased to hear that this can be done without
physically modifying the set in any way.
The first time that I heard about tricking the
microprocessor that controls these sets was when Liam
Curran wrote in from [reland with one of the strangest
mods that ['ve seen for a long time. He pointed out that
there are two major differences between the Bearcat
250FB and the Bearcat 220FB. The 250 will scan 50
channels but it will not cover the [44- [46MHz band.
whereas the 220. which does cover the 2-metre band. will
only scan 20 channels. This would seem to be why most
amateurs tend to prefer the 220. even though it scans less
channels.
This may well alter when [ reveal that Liam has found a
way of making the 250 cover the 2-metre band. This does
not involve delving inside the set. just a strange sequence
of button pushing.
First find a clear channel. Then punch in I 4 6. Then
press LIMIT. Then punch in I 4 6 again and then press
LIMIT again. Then press STORE. Now open and shut the
Squelch . Then press MANUAL. Now punch in I 7 4 and
then press LIMIT. Punch in I 7 4 again followed by LIMIT
again. Now press SEARCH. then press RECALL. If you now
press SEARCH again. the receiver will search down from
146to 133MHz.
Following on from this amazing revelation. Liarn then
goes on to describe how to persuade the set to carry on
sca nning far beyond its usual pre-set limit of 512M Hz. If
you repeat the preceding procedure. but this time subs tituting the numbers 5 I 2 for the numbers I 4 6. then the
set should scan from 512M Hz all the way up to an almost
unbelie vab le 999MHz .
. Liam follow s this up by explaining how to enter one of
these "new" frequencies into a memory. To store a frequency you should go to the required channel. recall the
frcquency. open the Squelch. switch the set off and then on
again and you will then find that the required frequency
has been stored in the appropriate memory.

I have a rumour of a similar mod available for the
SX -200N but I have not yet been able to find anyone who
knows it. Can you help'?

~1I'JI'DnDTjU""'_The

ideas presented here are suggestions only.
are untried by this magazine. we cannot accept
respo~lsibility for any resultant damage. however caused. Before
altElratiions are attempted. care should be taken to ensure that any
gUilralltee is not invalidated. and it should also be borne in mind
modifications usually have an adverse effect on resale prices.
In cases where specialist skills or equipment are needed. most
dealers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sa
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Wanted
[ seem to receive far more requests for mods than I do
mods and that means that a backlog of requests waiting to
be publi shed soon builds up. Here's a selection of the
latest- please help if you can .
Mr Dempster of Birmingham would like to make his
Trio R - 1000 receive n.bJ.m. He says that he would have
no problems building an f.m. board but he would like to
know the take-off points inside the set.
Mr Howard. GW3DEX. would like some mods for the
Trio TS -7200G. He is considering changing the first f.e.t. ·
f6r a BF900 in an attempt to cure the lack ofrJ. sensitivity
and he would appreciate comments.
John McGowan wrote in from Delgany because he has
a Pve domestic receiver which he would like to be able to
use "to listen to s.s.b. transmissions. Unfortunately it does
not have a built -in b.f.o. I think John that the answer to
your problem may lie in a current PW project-the
3 -bal/d Short-I\'al'e COI1l'erter. This is a relatively simple
and ine xpensive unit which will convert almost any
transistor radio into a general coverage receiver. It also
contains a bJ.o. for the reception of s.s.b. and Morse
signals.
The last request this month is from Tony. G3RIT. He
has asked if' there are any reprints available of previously
published mods. Unfortunately Tony. the answer is no. If
you missed a particular mod. you will have to buy the enlire issue from our Back Numbers Department. the full
details are given at the front of the magazine.
If you can help with any of these mods. or if you have a
request for a particular mod or if you have any information that you would like me to pass on. please write to
R. S. Hall. Room 30 I. Hatfield House. Stamford Street.
London SEI 9LS.
73s
Sam
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UHF Phase 7 is now being prepared
by the R.W.G. and is even bigger than
Phase 6 (evidence of increasing
interest in 70cm), with the first GU
repeater amongst them . Amongst the
proposals are: GB3GH-Gainsborough;
GB3LA-RB13-Leeds City Centre ;
GB3HK-RB14-Hawick;
GB3KRRB4-Kidderminster. A new 70cm
r .t.t .y. repeater GB3RY-RB 12 is
proposed for Ealing.
Management Changes: Three
repeaters are currently changing control due to site and equipmerit
changes. These are GB3NN at North
Norfolk, GB3WS and GB3HN at
Hitchin. When new groups have been
established they will have to go
through the usual R.W.G . vetting
process.
Other News: Eire is to adopt the RB
channelised system for its u.h .f.
repeater network, thus making it compatible with the UK system of 1·6MHz
shift, output lower than input.

1I Ut i 1I Mt
.. i
Repeater News
The Fylde Coast Repeater GB3FC,
workil'1g', on channel RB2, went "On
Air" on , 1 )anuary 1982 after an absence of nearly twelve months,
The n~w site is the Norbreck Castle
Hotel situated on the cliffs above the
Blackpool seafront , A Pye 460 '
transceiver base station, utilising
GB3US logic, is situated in an equipment room in the uppermost part of
the hotel enabling the use of short
feeders whilst siting the antennas 180
feet above sea level.
Separate antennas are used for
receive and transmit, a 7dB colinear for
receive and two phased Jaybeam
Vagi's for transmit which are so
positioned as to prevent undue radiation to seaward.
Further information about G B3 FC
70cm repeater is obtainable from:
Mick Green G4EZM, QTHR.

The Repeater Working Group of the
RSGB are currently working on
proposals for VH F Phase 6, to be submitted to the Home Office during
1982.
Among the proposals are recommendations
for
sites
for:
GB30C-R5-0rkney and Caithness,
located
on
the
Orkneys;
GB3PA-Rl-Paisley Scotland (W.
Glasgow); GB3LU-R3-Shetlands. By
the time this report is published VH F
Phase 5 will have passed to the H.O.
Negotiations are advancing well
towards the establishment of three fast
scan TV repeaters, working in band on
23cm
(1296M Hz). They are:
GB3UD-Mow Cop, Stoke on Trent;
GB3TV-Luton and GB3UT-Bath, all to
operate in same channel.
UHF Phase 6 proposals are now
with the H.O. and awaiting licence
issue.

HZTO
100MHZ
TOMORROW'S TOOLS TODAY
GLOBAL SPECIALTlES CORPORATION

Ei5C:
G.S.C. (UK) Limited Dept. 6D
Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ
Telephone: Saffron Walden (0799) 21682
Telex: 817477
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Wood You be
Interested?
If you're into restoring antique radios,
or building wooden cabinets for new
ones, why not pop a long to the
Practical Woodworking Exhibition at
the Wembley Conference Centre, open
between 4 and 7 February, 1982.

Instant frequency indication from 5Hz to 100MHz; no range selection problems; a
brilliant 8-digit LED display; mains or battery operation; an accuracy of 4 parts per
million ±1 count; and totally automatic operation - all this for only £77.55" with
GSC's new Max-l00 freqency counter.
Just take a look at our spec. Where else could you find anything similar at the price?
"Frequency range 5Hz - 100 MHz "Input impedance lM shunted by 10pF "Sensitivity
30mV from 1 KHz up to 50MHz; 120mV r .m.s. over full frequency range "Timebase
accuracy ±4 parts in 106 (from 5 to 45°C) "Maximum aging rate 10 parts in 106 per
year "Over-frequency indication "Low-battery-power alarm "Operates from dry or
rechargeable cells, an external 7.5 to 1 OVDC supply, or a car battery (via an adaptor)
"Dimensions: 45 x 187 x 143mm "Options: 12V adaptor ; battery eliminator; r.f.
antenna, low-loss r.f. tap, carrying case.
Goods despatched within 48 hours.
Fill in the coupon for further details. . .

·proce excludes post, packing and VAT

r --------------------,
G.S.C. (UK) limited, Dept. 6D , Unit 1, Shire Hill Industrial Estate. Saffron Walden, Essex CB 11 3AQ.
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FREQ. COUNTER

Unit price inc P&P 15% VAT £90.01

Name ______________________________________________________
Address ___________________________________________________

I enclose chequelP.O. for £, _______________________ or debit my Barclaycard/Access!
American Express card no.
expo date ______________
FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week service.
Telephone (0799) 21682 and give us your 8arclaycard, Access, American
Express number and your order will be in the post immediately.
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For Free
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PART 2
Circuit description and p.c.b. details for this project were
given last month. This month we conclude construction
details and give some hints on connecting the unit to
suitable m.w . receivers.

Mechanical Construction
A slow tuning rate and mechanical rigidity are essential
attributes of a short wave receiver, especially one to be
used for the reception of amateur s.s.b. transmissions.
Details of the slow motion drive assembly are given in
the photograph. The relatively inexpensive arrangement
shown is completely free from backlash and afTords a
reduction ratio of approximately 190 to 1. Drive drums
smaller than the one specified can be used, but the faster
tuning rate will make it more difficult to resolve signals on
the crowded amateur bands. The spindle which accepts the
drive cord can be produced by filing a scrap length to the
profile shown ; the prototype was filed whilst turning in an
electric drill. A bush can be salvaged from an old potentiometer.
It is prudent to obtain all of the components before
marking out and drill.ing the chassis, which is formed from
a standard aluminium box. The annotated photograph
shows the component layout in the prototype. The trimmer cap~citors shown are not now readily available so
the method of fixing is determined by the type chosen.
Beehive trimmers , if used, are best held in place by soldering them to short tag strips fixed to the chassis as close as
possible to the coils. Miniature polypropylene dielectric
trimmers could , alternatively, be soldered directly to the
coil terminal pins. It was not found necessary to make
provision for the adjustment of the trimmers from the outside of the chassis.
The height of the brackets which support the tuning
capacitor C2/C8 , may need adjusting to suit the drive ·
drum and capacitor used, and they must be as rigid as
possible. The tuned circuits all operate at difTerent frequencies. Risk of instability is, therefore, far less than with a
t.rJ. receiver, and no problems of this kind were encountered. The coils have, however, been positioned to
minimise interaction. If this precaution is not taken, dead
spots could be caused by absorption efTects preventing Tr2
oscillating at some frequencies.
Full size details of the three printed circuit boards were
given in Figs. 4, 5 and 6. Care should be taken when
soldering the polystyrene capacitors, as they are rather
heat sensitive, and the transistors should be soldered into
circuit last. Veropins inserted into the boards at the lead
out points aid wiring up. Metal stand-ofTs must be used
beneath the boards, as the negative supply line connection
is via the chassis.
Reasonably heavy gauge, plastic insulated wire should
be used for the interconnecting leads, which must be as
short and direct as possible. Solder tags placed beneath the
coil former mounting bolts serve as earthing points for the
rJ. coil windings.
Wiring details for the band change switch SI , are given
in Fig. 3 and the on/ofT switch S2, in Fig. 2. Particular
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care must be taken to ensure that the oscillator and bJ.o.
coil windings are connected as shown in Table I, or the
unit will not function at all.

Front Panel and Dial Assembly
The chassis is bolted to 11 mm pl ywood side cheeks
which are secured to the front panel by wood screws.
Holes must be formed in the cheeks to give access to the
coil cores and for the connecting leads to the rJ. gain control and S2. Sinkings must be formed in the plywood front
panel to allow the bushes of these controls to pass through
sufficiently far to accept the fixing nuts.
A white card dial is fixed to the outer face of the front
panel, and protected by a sheet of glass or Perspex mounted in a wooden frame . The dial is traversed by ascribed,
Perspex cursor fixed to an extension on the tuning
capacitor spindle. The spindle is a tight push fit into a hole
drilled in the cursor to which it is secured by means of
" Superglue" or other suitable adhesive. Details of the cursor are given in Fig. 8.
A professional finish was imparted to the prototype by
giving the front panel and dial frame several coats of matt
black cellulose paint.

Receiver Connection
The converter is connected to a medium wave receiver
by means of a short length of coaxial cable. If a car
antenna socket is available on the set, there should be no
problems, the cable merel y being terminated by an appropriate plug.
Should the set not have an external antenna socket,
wind about 12 turns of insulated wire around its ferrite rod
and connect one end of this winding to the centre core, and
the other to the outer braiding, of the coaxial cable. It is
most important that the outer braiding be connected to the
chassis or "earthy" side of the medium wave receiver
wiring also, or unwanted signals may be picked up. If the
ferrite rod antenna is not very accessible, wind about 12
turns of wire around a 25mm length of ferrite rod , wedge
this Rext to the antenna in the set and connect up the coil
as described above.
The converter can be used with other than portable
receivers by taking the inner lead and outer braid of the
coaxial cable to the set's antenna and earth terminals
respectively . Do not attempt to connect the converter (0
an old a.c./d.c. receiver, because the chassis of these sets is
live.
The converter has been tried with two high quality portables of British manufacture, an inexpensive receiver, an
extremely cheap imported set and a superhet incorporating
the Hitachi 1197 i.c. All of these combinations worked
well.

Setting Up and Alignment
Check the converter wiring, especially the connections
to the transistors and the oscillator and bJ.o. coils. Screw
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the coil cores into the formers until they are flush with the
terminal ring end, and set the trimmers, Cl * and C7*, to
about quarter mesh.
Connect the converter to a receiver in the manner
described , switch on the receiver, advance the volume control slightly, and tune it to a quiet spot at the high frequency end of the medium wave band. The receiver should
be tuned as near as possible to 1·6MHz (approximately
190 metres), but this is not at all critical. What is moreimportant is to find a quiet spot on the dial and mark it with
tape so that the same setting can be returned to when the
converter is in use.
Connect an antenna and 9 volt battery to the converter,
set S I to Band 2, turn up the r.f. gain control R I to
maximum, set the pre-set potentiometer R8 to minimum
resistance and switch on. A loud hissing noise should
result, indicating that the Tr2 drain voltage is too high, and
R8 must be increased until the hissing stops. If the tuning
control is then rotated, strong signals should be heard
around the dial. Check that signals can be received on
Bands I and 3; if the hissing returns, increase the
resistance of R8 a little more until the noise disappears.
Having established that some signals can be received on
all three Bands, the converter can be aligned. Select Band
2 and tune in a weak signal with the vanes of the tuning
capacitor near full mesh. Then adjust the core of the rJ.
coil for maximum response. Next, select a weak signal
with the vanes almost open, anq set the trimmers for best
results. Repeat this procedure, adjusting cores at the low
frequency, and trimmers at the high frequency end of the
Band, until no further improvement can be obtained.
Bands I and 3 should be tackled in the same way.
If a 500pF tuning capacitor is used, it may be found
that there is a dead spot on Band 3 when the vanes are
nearing full mesh. This is because the poor LC ratio is
preventing Tr2 oscillating. There is so much overlap on the
three ranges that this is of little consequence. However,
careful adjustment of pre-set R8 should enable oscillation
to be maintained up to maximum capacitance.
The cores and trimmers of the oscillator coils, L5* and
6*, have a marked effect on frequency coverage. Because
of this, the trimmers of the Band 3 coils must be set to the
lowest possible capacity consistent with proper alignment,
or the high frequency coverage of the unit will be curtailed.
The cores are a loose fit in the formers, and strips of rubber cut from thin rubber bands, or lengths of soft string,
must be inserted to tighten the cores before alignment
begins. When alignment has been completed, trimmers and
cores should be locked in place with a drop of nail varnish
or similar.
The iJ. transformer L3/L4 is tuned very broadly by
self"capacitance to about 1·6MHz, and wide variation of
the core setting will not result in any noticeable change in
performance. Note: C5 is ' a O·IIlF disc ceramic
component.

but individual results may be improved by the adjustment
of the length or position of the unscreened wire taped to
the set.
Set the vanes of C 18 to half mesh, tune in an a.m. signal
with the converter, switch on the bJ.o. and adjust the core
of L 7/L8 until a loud heterodyne is produced. Set the coil
core for zero beat, whereupon rotation of C 18 either side
of the half mesh position will result in a note gradually
rising in pitch . Care is needed in adjusting the bJ.o. coil
core, as there are a number . of false settings which will
result in heterodynes. When the setting is correct, a strong
heterodyne will be produced with every a.m. station
received as the converter is tuned across the dial.
With the bJ.o. unit switched off, s.s.b. signals are
reproduced as very badly distorted speech. There are
generally several transmissions of this kind during the
early evening, and on Sunday mornings, on the 80m (3·63·8 MHz) amateur band. After tuning in one of these
signals, switch on the bJ.o. and rotate C 18 away from the
zero beat setting until the speech becomes intelligible.
. Unless the signal is a weak one, the rJ. gain control should ·
be turned well down or it may not be possible to resolve it.
The correct setting for the b.f.o. control depends on
whether the upper or lower sideband has been suppressed
at the transmitter. If rotating C 18 clockwise of the zero
beat position does not clarify the signal, the control should
be turned anti -clockwise until the speech is resolved . The
correct setting is fairly critical, and adjustments must be
made carefully. With c.w. signals, the bJ.o. acts as a pitch
control and it may be set above or below the zero beat
position in order to minimise interference. The tuning of
the bJ.o. unit is affected by the self-capacity of the connecting cable, and changes in its length will, therefore,
necessitate the re-setting of the core of L 7/L8.

Calibration
The tuning scale resulting from the calibration of the
original receiver is shown in Fig. 7. Setting of coil cores
and trimmers, and the value of the tuning capacitor used,
have a very significant effect on coverage. The dial shown
can only, therefore, be regarded as a rough indication of
the calibration to be expected with a 500pF tuning
capacitor.
The prototype was calibrated by means of a modulated
LC oscillator set to 100kHz by zero beating it with the

BFO Unit
The b.f.o. unit re-inserts the carrier missing from s.s.b:
transmissions, or beats with the interrupted carrier of c.w.
Morse signals, so that they can be rendered audible by the
diode detector in the usual way. It works in conjunction
with the iJ. amplifier in the receiver used with the
converter.
The length of the coaxial cable feeding the bJ.o. output
to the receiver should be limited to about 300mm or the
signal will be excessively attenuated. Attach about 150mm
of insulated wire to. the centre core of the cable and tape it
to the outside of the m.w. receiver case, as close as possible to the i.f. circuitry. This arrangement for the injection
of the b.f.o. signal into the receiver is in no way critical,
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Fig. 7: Showing the tuning scale
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Other methods of calibration can be adopted. The
easiest involves the use of a signal generator covering the
S.w. bands, but care must be taken to avoid harmonics.
Calibration could also be accolTlplished by comparison
with another s.w. receiver with an accurate dial. Perhaps
the most protracted method of all is by listening for
transmission frequency announcements and marking the
dial accordingly. This calls for much patient listening, but
it should be possible to identify the various amateur and
broadcast bands fairly quickly.

Form cursors from 3mm
perspex sheet

Straight edge
. for calibrating
dials

Scribe line on
underside of
cursor with
sharp knife
and fill with
indian ink

Hole tight push
fit on 1/4" spindle
Secure with
'Superglue" or
Araldile

Mask spindle
hole with
circular self
adhesive
label

-

Performance .

Fig. 8: Cursors used for calibrating the dial and the
completed converter

200kHz BBC Radio 4 transmission on the I.w. band. Injecting this signal into the converter unit produced 100kHz
marker points, and a similar I MHz oscillator was used to
define scale markings at I MHz intervals. Fig. 8 shows the
special cursor, cut to a straight edge along the hair line,
which was used to mark out the dial and the normal
cursor.

A short length of wire connected to the antenna terminal will enable a wide range of transmissions to be
received. For serious DX listening, however, a good length
of wire erected as high as possible and clear of earthed objects will give much improved results. An earth connection
can sometimes aid reception.
The converter and associated receiver form a double
superhet, and this ensures good image rejection. Audio
quality, selectivity and a.g.c. characteristics are, of course,
determined by the receiver used with the converter. Connected to a quality portable, performance on the broadcast
bands is excellent, and a large number of stations can be
received. Despite the fact that the selectivity of such a
combination falls short of that afforded by specialised
communications equipment, the reception of s.s.b.
transmissions is quite satisfactory. Although the tuning
rate is not as slow as that found on receivers designed especially for the amateur bands, the drive system described
enables s.s.b. signals to be resolved without too much
difficulty.
•
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TV transmissions are a regular feature on 70cm? Buii"d our fast scan
ATV up-converter and. without any modifications to your domestic
TV. be able to participate in this fascinating visual extension of
amateur radio activity.
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So Who Needs Esperanto?
Sir: It so happens that I took a year off from wielding the
soldering iron during 1980 in favour of actually using all the
home-made equipment on the air, so I decided to try for one
or two new countries.
Apart from working 226 countries, I was soon becoming
very amused a ~ the odd comments and " funny English "
overheard on the air.
I hope to see you again, maybe the next time ... SP9
I am very old man . I am 42 . I have not hair on my head .. ,
DL2
Your transceiver is very very good: my transceiver is on the
level . . . YV2
I have only a cigarette in my hand ... so now I have fired
it .. . OZ1
I'm sorry my bare-foot is not strong .. . PY2
I am not so good on my back with the beam ... UA6
Pardon me , my brain is not so fresh ... UA6
Which way do I beam for Antarct ica . , . G4
British beam ; is good all way around ... JA 1
You are also 5 by 9 but you are much weaker than John ...
UA9
I am a very young old man ; I am 14 years old . .. JH3
My condition is home-made too . .. UK6
I'm beaming on the rong (sic) path ... JAO
What's the weather like in Greenland . . . G4
We're eight degrees south of the equator, so it's winter
time . .. VQ9
Just a moment, I have a problem with the energy ... OE/yK
(Golan Heights)
The raining is now in England coming here . .. 14
Whisky Echo Tango, I don't remember pro nunciation . .. 14
When a guy's down that's Jefinitely the time to kick him . . .
WO
Happy Father's Day ... G4 (to HV . .. a Jesuit Priest in the
Vatican)
My wife and I, both of us voted for Nixon , and both of us
voted for Carter, so we figured the country would , be better
of if we didn't vote at all this time .. . W4
So, whether or not you share my sense of humou r, I hope
you can get something out of this; those who are accustomed to peculiar foreign jargon on the amateur bands
will no doubt recogn ise a few of the gems.
All good fun ; I've learnt a lot and made many friends over
a year of operating.
Dr. A.G. Gray G3XQU
Brentwood

Essex'
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Can You Help
Sir: Could you please ask any PW reader if they could supply
me with a copy of a circuit diagram for a communications
receiver called the " Hambander" manufactured by Radiovision of Leicester.
T. Tay/or
25 Suffolk Street
B arrow-in-Furness
Cumbria

Another Convert?
Sir: My husband decided to go back into amateur radio after
a break of some years. So what, you may say-well I'll tell
you what . Finding the " rig " was rather a problem , equ ipment is hard to come by in Zimbabwe and spares are
something else . 'Anyway that's another story. Just as
desperation was about to set in and a deep depression settle
over the house, we heard of someone in Bulawayo selling
his rig as he was emigrating to South Africa , " What about an
antenna " I asked, and was told we would worry about that
later. The royal "we" you will notice-and th is "we" certainly wasn 't worr'ied and neither would be, How can " we "
worry about something " we " know nothing about? The rig
arrived, and surprise-an antenna came with it. Well " we"
thought it was a strange antenna , not a bit like the rabbit
ears sitting on top of the telly! But the other half of the " we"
thought~lookedjustrighL

My husband decided that the antenna would be launched
into space on a weekend that our son was home from
boarding school and when our teenage daughter had her
usual crowd of boyfriends at the house. Our domestic
worker was roped in too, and a few casual labourers. This
was an experience I hoped never to repeat. My heart sank as
I saw the antenna rising, and expected at any minute to see
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it crash through the roof or through my car roof which would
be even worse , as cars are as hard to come by as radios
here.
Well to cut a long story short, the antenna went up and
stayed up, but apparently "we" still have problems. This
" we" admits to being thick and knowing nothing, but I
thought my other half, being so perfect in every way according to him, knew better. The antenna is useless, the
measurements are all wrong , the boss has boobed! So guess
what? This weekend "we" are taking down the antenna, reassembling it and then putting it back up again. I may leave
home and not come back! I helped with the hut, sorry, radio
shack, losing my finger nails, knuckles and temper while doing so . I even helped with the concrete slab that the hut sits
on , but no way am I going through the nightmare of antenna
erection again! It's too much to ask. "We" is fly.ing solo this
time.
A small confession before I close . I rather like the radio
shack, it's cosy, and I really do like being a common garden
type "we ". So I' m learning Morse, and studying for the RAE.
One day you may hear me with my own call sign, but at the
moment I sign myself xyl of ZE1GL (ex G3MEY, ZC4JL,
UR3Y).

Mrs. C. Lawrence
Eiffel Flats
Zimbabwe

Beginner's Receiver
Sir: Having successfully built the "Beginner's Short-Wave
Receiver" following the article by Mr. R. J . Howgego, in the
September 1981 issue of Practical Wireless, I thought the
following comments might be of interest to your readers .
Firstly, being unable to obtain a 1 OOpF ceramic capacitor
for C3, I used any old thing, and the set wouldn't work, until I
substituted a Philips "beehive" trimmer with the vanes practically unmeshed, when it suddenly burst into life-and how!
I'm listening to Radio Luxembourg on about 6MHz on it,
with low impedance headphones, as I write this letter. The
antenna is a long wire, just a flexible plastic covered cable,
strung between chimney stacks on this old 2-storey terraced
house. No a.t.u ., although I will be using mine before long.
Secondly, I intend using a 4 - pole 3-way wavechange
switch to bring in the broadcast band and give coverage
from about 500kHz to 30M Hz. This will switch points a, b , c
and e on Fig. 1.
Finally, may I express my kindest regards to Mr. Howgego
and the staff of PW for a truly excellent project.

D. M . Aldridge GBYWX
Sunderland

Repeaters
Sir: It is interesting that the editor should have felt the need to add
such a misleading and erroneous statement after Eric Oowdeswell's totally justified comment in th e July issue.
Amateur repeaters are a copy of Public Service Land Mobile talkthrough systems (excepting a few access and logic modifications to
suit the different circumstances). The comparisons the editor
makes are not valid . While it is true that we have seen many " Com . mercial" users operating "Clapped out" or misaligned ancient base
stations into ground-planes at' the end of 100ft run s of lossy cable
and attempting to work mobiles with non-resonant wh ips on the
rear bumper, this is not where the comparisons should be made. In
many cases PM R ranges are deliberately restricted to avoid cochannel interference.
At the other end of the "Commercial" spectrum there are recent
Pye and Motorola systems that make amateur repeaters seem
decidedly passe . Without being specific, these are multi-channel
and multi-level systems that carry more than voice traffic alone. It
is however not the province of amateur rad io to ape commercial
techniques designed for relatively unskilled operators. Nevertheless
it seems that the ego of some amateurs needs to be fulfilled by

pretending to the uninitiated that they have shown commercial
practice "The way to go", in areas where they have patently not. A
few microprocessors thrown in to act " Big Brother" and tell the
punter when he is over-deviating, doesn't change the picture, especially when the heart of many amateur repeater systems is a
modified Pye or Storno unit.
The effect of repeaters on the 145M Hz amateur band has been
detrimental to standards and the practice of amateur radio as
defined by the RSGB . This is not merely a point of view, it is a
statement which can be proven or otherwise by unbiased observation of the facts. We are sick of spurious excuses and justifications
and comments along the lines of: " If you don't like them don't use
them " . In many areas of the country if you don't use them you don't
work anybody; result a lot of expensive, under-used equipment.
Away from large centres of population, although so-called
amateurs are still numerous, 145 · 5M Hz seems a virtual graveyard
for nearly 90 per cent of the time.
These are the facts :
1. The various repeaters which we are in range of are abused for
large amounts of time. This is abuse by amateurs and not just "jammers" .
2. They are continually abused by fixed stations who either can
work each other direct or could do so with a modest antenna improvement.
3. They are continually abused by stations who strive to work
through distant repeaters and talk about them " Opening up the
country".
4 . They are abused by stations who drive to high spots to work entirely through distant repeaters and they are massively abused during "Lifts" when most users accept them as a substitute to working
real OX. We have heard members of repeater groups " Hope the OX
will be good " through their repeater.
5. Most seriously they are abused by a majority of fixed stations
who monitor them for large amounts of their time in the shack. This
siphons off activity since at anyone time a large number of fixed
stations are " Listening through ".
We are sure many readers will recognise the instances we have
mentioned and wonder how they accord with the stated objectives
of only improving mobile or portable communica'tion.
Occasional sanctimonious reminders by the RSGB fall on deaf
ears, but it is naive, we believe, to expect to have repeaters without
this abuse. Human nature dictates that a majority of amateurs w ill
tend to listen where the " Action " is. So which is more important,
mobile operation or the hobby in general? So-called " improvements" to one are definitely detrimental to the other and it is time
amateurs stopped pretending they aren 't.
H. Irwin GI8ROJ , J . Finnegan GI4FFL,
R. Ashe GI8RLE, G. Frazer GI5MPS ,
Armagh , N.I.
A t the risk of incurring the further wrath of the above gentlemen, I
should perhaps explain my comments in July.
1. When licensed amateurs were called upon to provide emergency
communications during the ambulance drivers ' strike not so very
long ago, I understand that the results were compared very
favourably indeed with the usual PMR service operating in similar
areas in several parts of the UK.
2 . So far as I know, PMR talk-through stations do not yet operate
with such narrow separation of transmit and receive frequencies as
do the amateur 2m and 70cm repeaters. Though the latter do have
the advantage of being individually built rather than coming off a
production line, this nevertheless represents a considerable
technical achievement.
The "modified Pye or Stoma unit forming the heart of a
repeater " is a very small part indeed when compared to the design
and construction expertise required to produce the control logic,
the duplex filtering and everything else which goes to make up the
complete repeater, capable of continuous operation without
recourse to reserve equipment.
I would agree that repeaters are abused, but so are simplex
channels. It is an unfortunate fact of human nature that any service
of any sort, radio or otherwise, will be abused by some people.
I think that repeaters have done much to popularise amateur
radio with many people who would not otherwise have become interested in the hobby. Certainly mobile operating would not have
taken off in the way that it has, and there would have been far
fewer amateurs to talk to over the air generally.
G3GSR
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What is an iambic keyer? The term iambic derives from
poetry, where it means a sequence of syllables, first short
or unaccented, then long or accented, and so on. The
O)gord Companion to Music quotes as an example:
"The dusk- Iy night Irides down Ithe sky "
where the italic syllables are the accented ones.
But what is the connection between poetry and Morse
code? Well, that's perhaps best explained by looking first
at the various sorts of key available, remembering that
each Morse code character is made up from elements
called "dots" and "dashes" , which are short and long in
duration.

Basic Keys
The basic ' telegraph key consists of a metallic bar,
pivoted somewhere near its centre on a horizontal axis and
with a knob or handle at one end to give the operator a
. good grip. A pair of contacts are provided, one on the
moving bar and one on the fixed base, and usually situated
near the operator's end. These contacts close and complete
the transmitter keying circuit when the operator presses
down on the knob or handle against the tension of a
spring. Some sort of stop fixes the "rest" position of the
key bar. This stop often consists of a second pair of contacts at the end of the bar furthest from the operatorthese contacts are normally closed and open when the key
is pressed.
The contacts nearest the operator are called the front
contacts, whilst those at the far end are called the back
contacts. The back contacts are sometimes used to control
some secondary functions when keying a transmitter.

A basic manual key.
with shorting switch for
use when tuning a
transmitter
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Because the back contacts will open before the front contacts close, and will not close again until after the front
contacts have opened, there is a time overlap which can,
for example, be used to protect an associated receiver by
removing its antenna and/or applying a desensitising bias
whenever the transmitter is radiating. In the modern
transceiver, such functions are usually carried out by an
internal transmit/ receive relay, or electronic switching.
In the best quality keys, the pivots will often be ballraces, but in cheaper versions, sleeve ,bearings are more
likely to be used. The contacts should be some sort of
precious metal , such as silver, if constant problems due to
tarnishing are to be avoided.
Two operator adjustments are provided: "gap" and
"tension". These are fairly self explanatory; "gap" setting
the amount of vertical movement of the key bar, and
"tension" the amount of pressure needed to overcome the
spring.
The keybar should always be connected to the "earthy"
side of the keying circuit. Anyone learning Morse should
use a basic " up and down" type key until he has learned
the characters and got up to a reasonable sending speed.
In the Post Office Morse test for the UK Class A Amateur
Licence, you can use no other sort.

"Bug" Keys
The speed at which an operator can send Morse code
characters is limited by the rate at which he can form short
series of "dots". In an effort to overcome this limitation,
the mechanical "bug" key was invented. In this type of
key , the key " bar", which is mounted on vertical pivots, is
divided into several parts, and the operator moves the
handle sideways- to the left to send "dashes" and to the
right to send " dots" .
The " dashes" must be made and timed individually by
the operator, but moving the handle to the right will send a
string of " dots " automatically. This is done by means of
a weighted section attached to the far end of the bar by a
leaf spring, which oscillates from side to side when it is
moved away from a damping stop. A moving contact is
mounted on the weighted section and a fixed contact on
the key frame. When the contacts close briefly on each
vibration, a "dot" is formed. The bob weight can be slid
along a track to change the rate at which the "dots" are
sent; the further from the spring, the slower the "dots".
A mechanical bug key requires a fair amount of skill to
adjust and operate properly. There are typically nine adjustments, including two spring tensions, two gaps, two
stops, bar height and pivot end-play. The most difficult

Practical Wireless, March J982 '

Two "Bug" keys. On the left, an American Vibroplex
"Lightning Bug", and on the right a Japanese version,
both dating from the early 1950's

part of operating is maintaining the correct spacing when
changing over from a ""dot" to a "dash" or vice versa
within a single letter.
By the adoption of digital techniques, it is possible to
design an electronic key which overcomes all the disadvantages of the mechanical "bug", and allows perfect
Morse to be sent without effort.

Electronic Keyers
I'm not sure whether there were any electronic keyers
based on valves, but there were certainly transistorised
ones, followed by t.t.1. designs. All of them use the same
principle of a triggered pulse generator running at "dot"rate, and controlling "dot" and "dash" generators.
The keyer circuit is controlled by a "paddle", similar in
some ways to the "bug" key already described, but
without the vibrating arm. Moving the paddle handle to
the right closes one pair of contacts (usually the "dot"
contacts), and moving it to the left closes another pair
(usually the "dash" contacts). A contact closure starts the
pulse generator and connects it to either the "dot"
generator or the "dash" generator, as appropriate. These
generators are arranged so that:
l. A "dash" is three times as long as a "dot".
2. A "dot or "dash", once started by closing the appropriate contact, will last for the correct time even if the
contact is opened again too soon (called self-completing
elements).
3. If a "dot" or "dash" has just been sent, and one of the
contacts is made immediately afterwards, the next element
will not start until a gap or space equal in length to a "dot"
has been left (called self-completing spaces).
These features make "the electronic keyer much easier to
use than the mechanical "bug", because the problem of
changing over from "dot" to "dash" or vice versa (mentioned previously) is virtually eliminated. All you have to
do is to change over within the period of a "dot" -length
space.

"dash" ones, the keyer sends a "dot-dash-dot-dash .
sequence until the contacts are opened. If the "dash" contacts are closed first, followed by the "dot" ones, the keyer
sends a "dash-dot-dash-dot ... " sequence until the contacts are opened. Hence the name iambic, and the poetic
associations mentioned at the beginning of the article.
The beauty of the iambic keyer comes when you want
to send something like the letter "F" ("dot-dot-dash-dot"
or as we would usually say "di-di-dah-dit"). Because of the
"dot" and "dash" memories in the keyer, it can store an
instruction to send a "dot" which you give to it whilst it is
actually sending a "dash", and vice versa. This means you
can press and hold the "dot" paddle to start the letter "F",
then whilst it's sending the second "dot" give a quick tap
on thy "dash" paddle. The keyer will remember you wanted a "dash" and insert it after the second "dot" and its
following space have been concluded. Providing you are
still holding the "dot" paddle when that following space
ends, the keyer will send the concluding "dot" of the "F".
You must obviously release the "dot" paddle before that
"dot" ends.
The system described above is known as a Type" A".
There is also a Type "B", favoured by some manufacturers, which differs in that it will remember an instruction
given to it by continuing to hold one paddle whilst the
keyer is sending an element of the opposite type. For example, going back to our letter "F", if you released the
"dot" paddle whilst the "dash" was being sent, the final
"dot" would automatically be inserted after the "dash"
and its following space.
Operating an iambic keyer takes some practice, and the
secret, as in any manipulative skill, be it driving a car,
playing a musical instrument or pounding a Morse key, is
to start slowly and work your way up. The advantage is
that you can also use it as a simple electronic keyer until
you get the confidence to go iambic "on the air".
An iambic keyer reduces the number of operator movements required for all Morse characters, and generates
perfectly timed code. The operator has only to ensure that
inter-character and inter-word gaps are correctly timed.

Going Iambic
My first iambic system was entirely home-made and included paddles cut from Perspex, drilled to accept brass
bushes and tensioned with small springs from the junk
box. The contacts were small BA screws on "L" brackets.
The electronics for this system proved reasonably satisfac-

Iambic Keyers
An iambic keyer is an electronic keyer with an added
refinement, and operated by a special paddle with a double
handle, so that you can close the "dot" contacts, or the
"dash" contacts, or both at the same time by squeezing
the two handles together (hence the alternative name of
"squeeze keyer").
And what, you ask, happens when both sets of contacts
are made at the same time? No, the keyer doesn't blow a
fuse! If the "dot" contacts are closed first, followed by the
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The Bencher iambic paddle
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tory although the mechanics were definitely not so.
Nevertheless, the system was enough to whet the appetite
and, some time later, a commercial paddle was acquired.
This was the Bencher, advertised in the American
amateur radio press as the "Ultimate Iambic Paddle". I
have not had the opportunity to try all available paddles
and so I cannot endorse the "ultimate" accolade.
However, the paddle is undoubtedly a joy to use, having a
heavy steel base with non-skid feet, which ensure that the
paddle remains where the operator puts it. The nylon and
steel bearings are self-adjusting and need no lubrication.
The contacts are gold-plated solid silver, easily adjustable
and with locking set-screws.
The first few QSOs after obtaining the Bencher paddle
were conducted using an existing electronic keyer, based
on five c.m.o.s. chips. It soon became clear, though, that
an " ultimate" paddle deserved an " ultimate" keyer. The
requirements for such a unit were identified as follows :
Iambic mode-clearly needed to enable squeeze keying to
be used.
Dot and dash memory-fits in nicely with squeeze keying
as it allows a "dot" or "dash" to be keyed during the
preceding elements without it being lost. This feature
allows the operator to key slightly ahead of the transmitted
Morse.
Low power consumption-battery power in the range
5-10V d.c. with low quiescent current consumption
eliminates external power supply requirements and keeps
I
the unit compact.
Self-completing elements-the operator need only touch
the relevant paddle for a correctly timed and spaced
transmission.
RFI immunity-to operate reliably in the proximity of
high field strength r.f., the circuit must be totally immune
to interference.

Sidetone-with adjustable level and pitch for comfortable
operating.
Versatile output-the circuit should be capable of driving
any transmitter, and so should have (switch-selectable)
positive or negative keying via high-voltage transistors. A
t.t.!. output should also be provided, plus a facility for
holding the transmitter on (a " tune" switch).
Weighting-whilst the circuit is normally to produce
Morse with ideal (3-1-1 , "dash-"dot" -space) timing, the
facility for a heavier " dash" and "dot" to cut through
QRM is to be available.

Curtis 8044
All the above features are provided by the circuit shown
in Fig. 1, which uses a Curtis 8044 integrated circuit at its
heart. This chip is custom-made for iambic keying, and
can be obtained direct from Curtis Electro Devices, Inc.,
as detailed in the Buying Guide box.
The c.m.o.s. technology of the 8044 ensures a low
stand-by current (measured at 5 microamps or less in the
prototypes) so eliminating the need for an on/ofT switch!
Without sidetone the key-down consumption is about 6
milliamps, rising to around 25-30 milliamps with sidetone
operating.
Referring to Fig. 1, the paddle is connected with the
"dot" contact to pin 2 of IC 1 and the " dash" contact to
pin 7. The paddle common is returned to circuit ground.
Diodes D 1 to D4 protect the i.c. inputs. Debouncing of the
key inputs is provided by R l/C 1 for the " dot" contact,
and by R2/C2 for the "dash" contact. The one millisecond
time constant is adequate for this without being long
enough to interact with the user's keying speed. A recent
note from Curtis advises that RI /R2 and Cl /C2 should
~eight R9

Fig. 1: Complete circuit diagram of
the PW Iambic Keyer
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R5249-794.

I- - +- <" T~

etc.

{Cl --AlI(v---+i
pin 13

2k2

IWAo9791

Fig. 2 (left): Alternative sidetone oscillator using a
p.c.b.-mounting piezo sounder
Fig. 3 (right): A socket for a manual key can be
connected across the TU N E switch

be changed to IMO and 10nF disc ceramics respectively.
The prototypes worked satisfactorily with the values
shown in Fig. I and the components list, and the revised
values have not yet been tested.
Keying speed is set by the panel-mounted potentiometer
R4, in conjunction with C3 . A speed range of approximately 8 to 30 words per minute is available with the
components shown. For other ranges, the value of R3 can
be changed.
Sidetone is available from pin 13. The combination of
R5, R 7 and C4 determine the pitch; the user should adjust
R 7 for the most pleasing note. Transistor Tr I drives the
loudspeaker (in the prototypes a telephone handset earpiece was used) via the matching transformer T I. Volume
of sidetone is adjusted by means of R 13; if desired this can
include a sidetone on/ ofT· switch, useful with rigs having
built-in sidetone. An alternative method of producing
sidetone is by using a piezo-sounder, as shown in Fig. 2.
This does not have volume adjustment.
The "dot"-"space" ratio is normally 1: 1, however,
"weight" may be added by varying R9 from its zero (anticlockwise) setting. If the weighting feature is not required,
R9 can be omitted, and R8 returned direct to the positive
power line by linking p.c.b. pins J and K. Connecting pin
15 of ICl to circuit ground via p.c.b. pin A and the TUNE
switch S2 will turn IC I outputs on. A socket for a manual
key may be connected across the TUNE switch, as shown
in Fig. 3.
The keyed output is available from pin 14 of the 8044
(key down equals "high"). An inverted output (key down
equals "low") is provided via Tr2, and can be interfaced
with logic or computer systems if desired. If this feature is
not required, RIO, R 11 and Tr2 can be omitted.
The drive for a transmitter key-line is provided by Tr4
or Tr5, depending upon the setting of S I for positive or
negative keying. The equivalent circuits for each setting
TX

k~yline

+6V

R15

51d

R12

510
R12
51d

(a)

- TX
keyline

(b)

Fig. 4: Transmitter keying circuit shown in simplified
form: (a) Positive-return keying. (b) Negative-return
keying
.
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are shown in Figs. 4(a) and (b) respectively. If selection of
keying polarity is not required, the redundant keying transistor Tr4 or Tr5 can be omitted and the switch connections hard-wired. If a dual-in-line switch (dj.1. switch) is
not available, the keying selection can be done with a dj.1.
header.

Construction
The bulk of the components for the keyer are mounted
on a printed circuit board, whose track pattern and com-
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Fig. 5: Printed circuit board track
pattern, shown full size, plus component layout and wiring diagram
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CONSTRUCTION
RATING Intermediate
BUVING GUIDE

· ponent layout are given in Fig. 5. The p.c.b. as shown includes all the facilities described; the constructor may of
course omit those not required.
The two small unused sections of track next to pins 8
and 9 of IC I are intended to accommodate the Curtis
8044M chip, which is identical to the 8044 except that it
includes a "Speed-meter" drive facility, available through
two extra pins. The remainder of the pin connections are
as shown in Fig. 6 for the 8044. Full details of the speedmeter circuit are given in the data-sheet which comes with
each i.c.
The layout and wiring of the keyer are shown in Fig. 5
and the photographs, no special construction techniques
being required for this unit. However, it is prudent to fit

Vss

1

Vdd

Dot key

2

Man. key and weight

R dot

3

Keyed output

Cdot

4

C pitch

Cdash

5

RC pitch

Rdash

6

Dash key

7

R speed

6

Cspeed
9

f\C speed

Top view

Fig. 6: Pin functions for the Curtis

8044

The 8044 series i.c.s are available direct from
Curtis Electra Devices Inc., Box 4090, Mountain View, Ca 94040, USA. Current prices are
$14·95 each for the 8044 or 8044B.,
$19·95 each for the 8044M or 8044BM,
plus $5·00 in each case for airmail despatch
to U K addresses. Payment accepted by I nternational Money Order, or by Visa or Master-.
Card (Access) credit cards. You can
telephone credit card orders to Curtis on
0101 4154947223.
The remaining components are all
available from our regular advertisers.

ferrite beads to the leads to the paddle and transmitter, to
further reduce any chance of r.f.i.
The keying transistors, Tr4/Tr5, do not require heatsinks. The transformer specified for T I in the components
list will fit directly onto the p.c.b. If an alternative type is
used, it will be necessary to connect it by means of flying
leads. The telephone earpiece can be stuck to the floor of
the Verobox using Sticky Fixers. A few small holes drilled
underneath it allow more sound to escape to the outside
world.
The SPEED control can be calibrated in words per
minute if desired . For a given setting of the control, the
speed in words per minute is approximately equal to the
number of dashes sent in a five-second period. More accurately, the speed is given by the number of dots in a
•
minute divided by 25 (2·4 dots per second).
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USER REPORTS ON SETS AND SUNDRIES
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MICROWAVE MODULES MMT 1296/144 TRANSVERTER
If the cut and thrust, contest-crammed
h.f. bands have failed to stimulate your
interp.st and 24G Hz seems just beyond
your horizon at the moment, why not
contemplate operation at 23cm?
Microwave Modules, renowned for
their range of r.f. products, produce the
M MT 1296/ 144 transverter which,
when used in conjunction with a 2m
multi-mode transceiver, provides a
ready means of access to the lowest of
the amateur m icrowave bands.
The transverter is an all solid-state,
linear device and will provide 1·3W of
r.f. in the range 1296 to 1298M Hz,
for an input 144M Hz drive level of approximately 400mW.
A Zener diode controlled crystal oscillator, running at 96M Hz using a 5th
overtone high stability quartz crystal ,
provides the basis of a highly accurate
and stable local oscillator source . A
pair of frequency doubler stages
produce a signal at 384MHz which is
then passed to a conventional high Q
filter, before being amplified and tripled
to the transceive local oscillator frequency of 1152 M Hz. A printed multisection side-coupled filter reduces the
unwanted products of the preceeding
x 12 multiplication stages to -50dB,
before application to the stripline
quadrature mixer.
Signals from the antenna system are
fed to the receive converter section of
the transverter via an N type socket. A
two-stage, signal frequency, microstrip
pre-amplifier, housed in its own diecast
enclosure , provides gain before the first
r.f. amplifier, a low noise N EC silicon
transistor. Accurately controlled d.c.
conditions and microwave matching
techniques ensure a very low inherent
noise figure front end. Microwave
Modules quote a maximum noise
figure of 2·9dB and typical overall gain
of 25dB.
The received signal is routed through
a multi-section, f.../2 side-coupled
microstrip filter to a BFR34a, second
r.f. amplifier. The amplified signal fre quency r.f. is subsequently applied to
one of the ports of the hybrid mixer,
which incorporates a pair of low-noise
Schottky diodes. The 144M Hz output
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of the mi xer stage then passes via dual
gate M OSFET amplifier stages to the Lt.
b.n.c. OUTP UT port.
Th e transmission path starts with
2m drive applied to the b.n.c.
TRANSCEI V ER socket. A 15dB, 1t section,
in-lin e attenuator is provided with the
t ransverter to allow drive levels of up to
1OW ; approximately 400mW being required to achieve the full rated
1296MHz output.
From the TRANSCEI VER port the 2m input signal is passed through an onboard variable attenuator, before being
applied to a discrete bal~nced mixer
stage, formed by a pair of BFR34a
devices , to produce the wanted signal
at 1296MHz. Two stages of linear amplification foll ow the mixer before application to th e separate, diecast box
mounted, p.a . compartment.

The linear final p.a. stage features a
rugged, well proven, silicon transistor
to obtain a continuously rated r.f. output of 1·3W. Printed stripline techniques are used with antenna
changeover switching accomplished by
a pin diode 'JJ4 relay, which has an insertion loss of under O· 5dB .
To allow independent operation of
the receive converter b.n.c. sockets are
provided on the front panel, together
with coaxial jumper links. Constructional layout consists of a pair of 195 x
115 x 55mm, black enamelled, diecast
enclosures, mounted back-to-back;
12V d.c. and p.t.t. line " h::rd switching"
is routed via a five pin 01 N socket. R F
vox is provided as a standard feature;
indicators on the unit illuminate on
TRANSMIT and whilst power is applied .
Internal construction follows the
usual Microwave Modules " compartmentalised" technique and proves
to be very satisfactory from both the r.f.
and mechanical viewpoint. All components are readily accessible for servic. ing and are mainly mounted on high
quality glass fibre and Teflon p.c.b.s.

Operation
The review sample M MT 1296/144
has been put to good use over the last
six months, principally by fellow
microwave enthusiast and PW
contributor, Nick Foot G8MCQ.
Initial operation occurred during the
1981 v.h.f. N FD from Bulbarrow Hill,
YK 19a, 11 km West of Blandford in
Dorset, using the callsign G4GTH/ P.
The transverter was first used to drive a
home brewed 15W p.a. stage, consisting of two 2C39 valves. The p.a.
output was fed to a single G3JVL,
quad loop Vagi at 12m a.g.!. via a
length of RG8U cable (estimated 3dB
cable loss). An additional relay was
found to be required in the antenna
path to prevent r.f. leakage into the
receive converter. When operating the
unit barefoot no problems of this
nature were encountered.

continued on page
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FAMOUS LOUDSPEAKERS
MA KE
SeBs
Goodma ns

model
Tweeter
Tweet er

s ize
4 in
3t in

wan s
50
25

o hms
8
8

price
£ 9.50
£ 4 .00

Audax

Tweeter

4 in

30

8

£6 .50

Seas

Mid ~ R 8 nge

4in

50

Mid· Ra nge

Sin

80

8
8

£7.50

Seas
Seas
Audax

Mid-Ra nge
W oofer

4 t in
lOin

100
50

8
8

£12.50
£16 .00

Audax

Woofer

Sin

40

8

£14.00

Rigonda
Goodmans

Full- Rang e
Audi om
Dil2
Aud iom
HPD
450
Bass

l Oin
12 PG

15
60

12i n
12 P
12
13 x 8
13 x 8

90
50
120
10
20

8
8
8/ 15

£5 .00
£20 .00
£27 .50

16
8
3/ 8
15

£20 .00
£29 .50
£9 .50
£12 .50

Goodmans
Goodmans
Goodmans
EMI
EMI

mllCROWAVE mODULES lTD

£12.00

*

BATTERY ELIMINATOR MAlfIIS to 9 VOLT DC
Stabilised output, 9 volt 400 m .a . U K made wi th
termi nals. Overl oad cut out. 5 >( 3-1- x 2tin. Transform er
Rec tifier

Unit. Su itable Radios. Cassettes, £4 . 50 .

BAKER LOUDSPEAKERS
Model
Major
Detul(e Mk 11
Superb
Auditorium
Auditorium
Group 45
Group 75
Group 100
Group 100
Disco 100
Disco 100

Ohm s
4.8. 16
8
B. 16
B.16
8.16
4. 8.16
4 . B. 16
8. 16
8. 16
8. 16
8 16

Wan s

Inch
12
12
12
12
15
12
12
12
15
12
15

30
15
30
45
60
45
75
100
100
100
100

EMI MINI MODULE KIT 3-way
Loudspeaker System. EMI 5in
Bass. 5in Middle. 3in Tweeter.
with 3-way Crossover and Ready
Cut BaHI,. 15 x 8 ~ in .
Full assembly instructions.
Response = 60 to 20.0QO cps
12 wan RMS. 8 ohm. £10 ea.
£18 ·50 pair. Postage £1 ·50.

Type

HI-F i
Hi -Fi
Hi- Fi
Hi-Fi
Hi-Fi
PA
PA
PA
PA
Disco
Disco

Price

*

Post

£14
£14
£24
£22
£34
£14
£22
£24
£32
£24
£34

£2
£2
£2
£2
£2
£2
£2
£2
£2
£2
£2

*
*
*

[!:1

*
*

li

RECEIVE CONVERTER INCLUDES A
TWO STAGE LOW - NOISE
MICROSTRIP PREAMPlIFIER
CONSTRUCTED ON TEFLON PCB AND
HOUSED IN A SEPARATE INTERNAL
ENCLOSURE
EXTENSIVE FILTERING ENSURES
EXCElLENT OUT OF BAND SIGNAL
REJECTION
1 .3 WATTS TRANSMIT OUTPUT
POWER
BUILT- IN PIN DIODE AERIAL
CHANGEOVER RELAY
RF VOX PROVIDES AUTOMATIC
OPERATION
HIGHLY STABLE ZEN ER DIODE
CONTROLLED 96 MHz OSCILLATOR
13.8 v DC OPERATION

SPECIFICATIOr\l

R . C . S . LOUDSPEAKER BARGAINS

~ ~~~, 4~7~.5~ni~ x:~~01~ ~ii~·. £5~;,~"i2~5~;n8~~i£4~:6~iro~~·:g;
12in. £6.
15 ohm, 3 in. 5 x 3 in. 6 x 4in. 7 )( 4in. £2.50.
25 ohm. 3 in 5 x 3in. 7 )( 4in. £2.50 ; 120 ohm. 3iin. dia. £1 .50.

LOW VOLTAGE ELECTROLYTICS
1. 2. 4. 5. 8.1 6. 25.30. 50.100. 200m F 15V lOp.
500mF 12V 15p; 25V 20p ; 50V lOp ;
1000m F 12V 20p; 25V 35p ; 50V SOp ; 1200mF/76V eop.
2200mF 6V 25p; 25V 42p; 40V 60p; 2000m F/ 100V £1 .20.
2500m F 50V 70p; 3000m F 25V 50p; 50V 65p.
3300mF 63V £1.20 ; 4700mF 63V £1 ·20 ; 2 700mF176V £ 1.
4700m F 40V 8'5p; 1000 mF 100V £1 ; 5600mF 76V £1 .75.
HIGH VOLTAGE
B/ 450V 45p 8 . 8/ 450V
16/350V 45p 8" 6/ 450V
32/350V 75p 20 . 20/450V

~g83~£1~G 5~ ~ 5~i~8g~

ELECTROLYTICS
75p 50 ·, 50/ 300V
75p 32 . 32 . 32/ 325V
75p 100 . 100/275V
5
£1

gg 1~gi4~~~275V

50p
75p
65p
70p
95p

MANY OTHER ELECTROLYTICS IN STOCK
10pF, 30pF , 50p F, 5p. 100pF , 150p F, t5p .
CONDENSERS VARIOUS. 1pF to 0·0 1mF 350V. 3p.
TRIMMER~

~~~~ ~~r';<>o lol~~?o5 ,1~f~ : ~":l~ 4~~0~~;:F 150V 30p
MICRO SWITCH SINGLE POLE CHANGEOVER 30 p.
SUB -MIN MICRO SWITC H, 30p . Single pole cha nge over.
TWIN GANGS 120pF 5Op; 500. 200pF £1 .
GEARED TWIN GANGS 25pF 95p; 365pF £1 ;
365 t- 365 ~ 2.5 , 25pF £1 .SingleGang500pF £1 .50.
NEON PANEL INDICATORS 250V. Red '-} . . . 45p.
ILLUMINATED ROCKER SWITCH. S ingl e po l e. Red 65p.
RESISTORS. 100 10 10M. t Wo 1W. 20% 2p; ~W . 10p.
HIGH STABILITY. t ......, 2% 10 ohm s to 1 meg .. 8p.
mtto 5%. Preferred values , 0 ohms to ' 0 meg., 3p.
WIRE- WOUND RESISTORS 5 watt. 10 watt. 15 watt 20p.
CASSETTE MOTOR. 6 vo ll £1 ' 00.
CASSEn"E MECHANISM, Svor 12vStereoHead £5 .
BLANK ALUMINIUM CHASSIS. 6 x 4-£1 .45; 8 x 6-£1.80
10 x 7-£2.30; 12 x 8-£2 .60; 14 x 9- £3 .oo ; 16 x 6- £2.90;
16 x 10- £3 . 20. AIl2~·n . dee p s 18 swg.
ANGLEALI .6 x ~ x in. 18 swg. 25p.
ALUMINIUM PAN LS,- 18 swg. 6 x 4-45p; 8 x 6-75~ ;

~ ~ /6':il.~I(i; 1~)( 9-~,~:ft 1~2x ,x2_~~~~;~;S ~21 0-~~5:

BLACK PLASTIC construction box with brushed aluminium
facia size st x 4i x 2 " £1 ·50. Many other sizes .
BRIDGE RECTIFIER 200V PIV t amp SOp. 2 amp £1 ·00.
4 amp £1 .50. 8 amp £2 .50. DIODES la. 10p; 3a, 30p.
TOGGLE SWITCHES SP 30p. DPST 4Op. DPDT 50p.
MINIATURE TOGGLES SP. 40p: DPDT. 60p.

BSR P232 BELT- DRIVE SINGLE PLAYER ideal for disco
or small two-speed Hi-Fi system with cera mic
stereo cartridge cueing device and bias co mpe nsato r. Po. t £2

£24

BSR STEREO CARTRIDGES SC7 £2 ; SC12 £3.
Sonotona 9TA-£2.5O; 9TA-HC £3.50; V. l oo Magnetic £7.

.---------GENERAL---------.

.----TRANSMIT SECTION

Frequency coverage : 1296- 1298 MH z
Input frequency range : 144- 14 6 MHz
DC power requirements : 13.8 v at 0.5 A
RF connectors : 'N' type antenna socket.
all oth ers 50 oh m BN C
Power connector : 5 pin DIN socket
Size : 187 x 120 x 106 mm (7 tx4ix4t)
Weight : 1.8 Kg (4 lb.)

Input impedance : 50 ohm
Input modes : SSB . FM . AM or CW
Input required for full output : 5- 500
mW or 10 w atts with supplied 15 dB
attenuator
Power output : 1.3 watts continuous
rating
Output impedance: 50 ohm
Level of spurious outputs : Better than
- 40 dB

.----LOCAL OSCILLATOR ------,

,------ RECEIVE SECTION - - - - . ,

Local oscillator frequency: 96 M Hz
Maximum error at 1296 MHz :t. 6 KHz

Overall converter gain : 2 5 dB typical
Noise figure: 2. 9 dB maximum
Input impedance : 50 ohm
IF output impedance : 50 ohm

~--------------------------------------------------- .------

D ESCRIPTION
Th is 1296 MHz sol id-state lin ear transverter. MMT 1296/ 144 is intended for use
w ith a 144 M H z transceiver to produce a high reliability transceive capability at
12 96 MH z.
Th e inclusion of an RF vox network minimises the necessary connections to the
drive source. an d will autom atically switch th e transverter into t he transmit mode
when 144 M Hz drive is applied.
The transverter incorporat es two main sections: (1) MMK 1296/ 144. Iow-noise
rece ive converter incorporating MMA 1296 low-noise preamplifi er. and (2) a low
di stortio n transmit converter and power amplifier module. This modular
constru ction t echnique ensures excellent elect rical and mechanical stability. and th e
unit is id eal fo r all types of communication , particularly where a high degree of
stability, sensitivity and lin earity are of prime importance. The transverter is
enclosed in a du al compartment case , and all circuitry is constructed on high quality
glass-fibre printed circuit board, with the exception of the preamplifier which is
constru ct ed o n TEFLON pes. Th e high power linear amplifi er stag e is housed in a
se parat e interna l co mpartm ent.

MAINS TRANSFORMERS
5·8-1 0 -lSV. tamp
6V tamp
6-0-6V. 1tamps
9V250ma

£2.50
£2 .00
£3 .50
£1 .50

10-0- 10V2a mps
10-30-4 0V 2 amps
12V100ma
12V3amps
12 ·0- 12V. 2a
15-0- 15V2am ps

£3.00
£3.50
£2.00
£3.50
£3 .50
£3.75

~~~~V~oma

aop 24V 2tA Twice
( 1 20V 1 amp
( 1 20-0-20V 1 amp
80p 20/40/60V 1 amp

~~:~g ~6p ~~V01~~VP~!~~s

£8 .00 (2
£3.00 ( 1
£3.50 ( 1
£4.00 (2
£4.50 E1
£5.00 (2
£3.50 ( 1

( 1 30V1tamp
( 1 30V5ampand
17-0-17V2a
£4.50 (2
( 1 35V2amps
£4.00 (1
34-29'{)'29-34V6a £12.00 ( 2
(1

80p

PR ICE : £184 inc. V AT (p+p £2.75)
ALL MICROWAVE M ODULE S PR ODUCTS ARE FULLY GUARANTEED FOR ; 2 MONTHS
(INCLUDING PA TRANSISTORS)
ALLOW 14 DAYS FOR DELIVERY

MICROWAVE MODULES

Radio Component Specialists
337, WHITEHORSE ROAD
CROYDON . SURREY, U . K . TEL : 01 - 6841665
Poat 65p Minimum. Callers Welcome. Clo.ed Wed.
Same day despatch. Acce..- Barclay- Vlaa. Ust. 2ap

Practical Wireless, March 1982

BROOKFIElD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
Telephone : 051-523 4011
Telex : 628608 MICRO G
WELCOME

HOURS :
MONDAY-FRIDAY
9- t 2 .30 . 1-5.00

CALLERS ARE WelCOME, PLEASE TelEPHONE FIRST
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THE CQ CENTRE

C

10 MERTON PARK PARADE
KINGSTON ROAD
LONDON SW19

ASQUAREDEA~.

TH 543-5150

(Dpp. Junction Merton Hall Rd. and Kingston Rd.)
A sincere welcome to all Radio Amateurs and short wave listeners. We would like to thank all our customers who supported us
at Leicester, and the organisers of the show.
HB9CVANTENNA '
Many stations are now happily using this compact 2 element beam antenna which is ideal for use in confined spaces, for DF
work and also portable use, with 4dB of foward gain and supplied complete with mounting clamp £8.50 inc. VAT.
2·METRE SLIM JIM
Fully weather proof plastic tube construction, supplied complete with 4 metres of co-ax cable at only £7.00 inc. VAT.
THE CHEAPEST ANTENNA IN THE BUSINESS
PLEASE NOTE: Due to British Rail's suspension of their delivery service we can no longer supply the "HB9-CV" or the
"SLIM JIM" by Mail Order.
LASHING KIT
Large selection of chimney lashings, poles, towers, clamps etc.
CITIZENS BAND
We are stockists for the Uniden Range of CB Transceivers and can also offer a variety of antennas and accessories, we have a
fitting bay for mobile installation and can assure customers of a speedy and efficient service. Check with us for Antennas,
Meters, Ground Planes, Matchers, Power Supply Units, Base Mikes, Power Mikes etc.
Credit Card and Hire Purchase facilities now available. We are always ready with helpful advice and assistance and we welcome
enquiries from beginners and especially from the younger enthusiasts amongst us.
For your convenience we are open ti1l8pm on Wednesdays and Fridays and till6pm Monday-Saturday.
Drop in for a coffee and a chat if you're passing. Always pleased to see you.

73's from Bob. lan and Paul at

LONDON'S BRIGHTEST & NEWEST EMPORIUM

AMATEUR AERIALS
DESIGNED BY AMATEURS BUILT BY PROFESSIONALS!
Carr.
2 Metres
STRAIGHT 5 VAGI
10dBi gain
FOLDI version for hill stations
TWIN vertical omni 5dBi
HALO for mobile SSB
(with mast)
QUAD 4 11 dBi 33" turning
circle
QUAD 6 13dBi 52" turning
circle

10.70
13.00
14.95

2.00
1.75
2.00

5.00

1.50

16.10

4.50

23.00

4.50

70 ems
LINEAR 5 10dBi gain
LOG PERIODIC 24 element
14dBi
Suction mast steadiers for
rallies etc.

7.50

1.50

15.00
(pair)
4.50

2.50
0.75

All aerials include mounting bracket

MAIN DEALERS FOR:
YAESU, FDK, STANDARD,
BANTEX, JAYBEAM, M/M,
RSGB PUBLICATIONS ETC.

/11&.

0;854133

H.A.C

SHORT-WAVE
KITS

WORLD-WIDE RECEPTION
CONSTRUCT YOUR OWN

T-TWIN
TRANSISTOR RECEIVER
for use with headphones
cir small speaker.
Students - this receiver is
ideal for your' radio project.
Simple to construct sensitive selective.

£19.00
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.

~EDFOAD AU.pl~(Q;MM
76 BEDFORD ROAD,
KEMPSTON, BEDS
CREDIT SALE. ACCESS. BARCLAYCAAD, CREDITCHARGE.

"H.A.C."
SHORT-WAVE PRODUCTS
P.O. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West
Sussex RH19 3SZ.
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·HART KITS
WINTON TUNER
Complete designer approved kits (including prealigned AM front end) will be available from us for
this excellent design. Phone or write for your free
copy of lists.
WINTON AMPLIFIER
We have taken over the supply of kits for this high

performance 'PW' design. Size and appearance
match above tuner. Reprints of all articles describing design 85p VAT and post free.
VFL 910 VERTICAL FRONT LOADING
CASSETTE DECK
Very high quality cassette mechanism as used in
our Linsley Hood cassette recorder kit. Wow and
flutter .09%. Memory counter. Sendust alloy head.
12V DC. Frequency generating feedback servo
motor. Oil damped eject. £31 .99 + VAT.
SF925 FRONT LOADING SOLENOID
CONTROL CASSETTE DECK
Having full solenoid control of all functions this
deck has numerous uses, most obvious is
microcomputer drive. pa'l1icularly since there is a
facility to read the tape in the fast modes. Deck is
full hi fi quality and is fitted with memory counter,
Hall le for auto stop and stereo RI P head. Price only
£38.90 ' VAT.
HART TRIPLE E PURPOSE TEST CASSETTE
TC 1
Sets up tape speed. head azimuth and VU level all
without test instruments. Fantastic value at only
£2.70 e VAT.
CASSETTE HEADS
We hold large stocks of cassette heads ranging
from mono to 4 track for domestic and industrial
use including the fabulous HS 16 sendust alloy
super head at £8.20 + VAT. Remember your tape
machine is only as good as its head. A worn head
will lose the high frequency information on the tape
and a very worn head will chew up the tape as well.
Full technical spec of all heads is in our lists.
Write or phone for your copy of our free lists.

HART ELECTRONIC KITS LTD
Penylan Mill,
Oswestry, Shropshire SV10 9AF.
Tel: 06912894
Telex : 35661 HARTEL G.
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AIR TEST
~~~continued

from page 56

The station check log lists many
contacts, including a 5/ 9 exchange
with G3XDY/ P in AM67f, a distance of

283km. As is usually the case, rain occurred during the evening and the outboard p.a. stage slowly decomposed
due to the combined effects of a
cathode to grid short and flash-over of
the h.t. supply! (G4GTH/ P was located
in a tent). Further contacts were made
using the, still fully operational,
barefoot transverter, s.s.b. being superseded at one point when our own
G4LFM pounded the key during the
early hours.
From his home QTH in Poole , 30m
a.s.l., using a single quad loop Vagi at

1296 BEACONS (UK)
G83NWK
GB3BPO
GB3AND
GB3DUN
GB310W
GB3CLE
GB3LEL
GB3MLE
GB3EDN

" AL51 b
AM77j
ZL63b
ZL08e
ZK34a
YM48h
ZM24j
ZN32b
YP04g

1296·810MHz
1296·830MHz
1296 ·870MHz
1296 ·890MHz
1296 ·9 00MHz
1296 ·910MHz
1296 ·920MHz
1296·930MHz
1296 ·990MHz

Passport To Amateur Radio-8
~~~continued

10m a.g.l., Nick has since had a considerable number of 1296MHz contacts. The Martlesham Heath beacon,
GB3BPO on 1296·830MHz is normally audible over what is by any standards a fair distance. During periods of
lift Nick comments that only the
relatively low occupancy of the band
limits OX operations, propagation effects bear a close resemblance to the
lower v.h.f./u .h.f. bands, and lifts occur
with surprising regularity.
In flat conditions contacts are readily
made over seemingly obstructed paths,
once again showing the characteristics
of 70cm and most definitely not just
" line of sight".
With such a short wavelength at
1296MHz (23cml. antenna systems
possessing high gain become
mechanically manageable, parabolic
dishes are a practical proposition and
finding favour for e.m .e. use.
Maybe 1982 will see the long overdue increase in' use of our lowest
microwave band . See you there .

JOHN M. FELL.
Thanks to Microwave Modules,
Brookfield Drive, Aintree, Liverpool L9 74N. Tel: 051 5234011, for
the loan of the review model MMT
1296/144 ' which is available at
£ 184.00 direct from M M or their approved distributors.

144

Input Frequency
145
146 MHz

1"11111l1"1l11l11

from page 31

28
Rllcllivor

29
Dial

30

MHz

Reading
Output (To Rllclli ...rI
28-30 MHz

The circuit is inherently in sensitive to amplitude variations and provides good rejection of a.m. signals and
noise.

~

AF Amplifier
The receiver a.f. stage is usually quite conventional and
would normally provide sufficient power output to drive a
sma ll loudspeaker or headphones.

Converters
A converter is basically a self-contai ned frequency
changer stage which can be used ahead of the receiver to
allow it to tune a different frequency range. For example a
two metre converter would convert the 144-146M Hz input
to, say 28 -30MHz output for reception on a receiver
capable of tuning these frequencies. A block diagram of a
2-metre converter is shown in Fig. 79. Note that here the
osci llator frequency is fixed and the receiver is used as a
"tuneab le i.f. ".

Construction
If you are a budding transmitter or receiver constructor,
please remember that the circuits appearing in this series
are typical examples with typical component values; they
are not presented as tried and tested, ready-to-build

58'000
MHz

a

Fig. 79: Block diagram of
2-metre converte"r, and
how the input frequency and receiver dial reading are
related

designs. Layout, component lead length etc., greatly influence r.f. circuits, so if you are just itching to build
something, stick to a fully detailed design, at least for your
first attempt.

Next month we will look at the topics of propagation
and antennas.
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Some original circuit ideas provided by our readers. The se designs have
not been proved by us, and we cannot therefore guarantee their effectiveness. They should at least provide' a basis for experimentation.
Why not send us your idea? If it is published, you will receive payment
according to its merits. Articles submitted should follow the usual style of
PW in circuit diagrams and the use of abbreviations. Diagrams should be
clearly drawn on separate sheets, not included in the text . .
Each idea should be accompanied by a declaration that it is the original
work of the person submitting it, and that it has not been accepted for
publication elsewhere.

Thyristor Tester

Hi-polar Current from IC555
The IC555 is normally used as a single current output
device. that is, the output is taken from pin 3 to either
positive or negative supply of the battery. If the output is
taken instead from . pin 3. to the centre-tap of the battery.
we can get a double current output. that is. the output
current can swing in either direction. This mode of connection can be used for loads which require bi-polar current.
such as a teleprinter coil.
The ±30V output from the telegraph receiver discriminator is fed to the reset transistor base. pin 4 of the
i.c .. via R I . When a negative voltage corresponding to a
SPACE signal comes, the reset transistor conducts and the
output at pin 3 goes low. thereby SPACE currect flows
through the coil.
When a positive voltage corresponding to a MARK
signal comes, the reset transistor is cut-off, but the output
at pin 3 goes high, as the lower comparator input. pin 2.
has been connected to the negative supply. When the output at pin 3 goes high, a MARK current flows through the
coil.
The diode D I prevents high voltage (+ 30) going to pin
4. Pin 5 has been connected to the negative supply through
capacitor C I. and pin 6 is connected to the negative supply to avoid any spurious response. Resistor R2 limits the
current through the coil to about 30mA. As the current
through the coil is bi-directional, no transient voltage
reflects back to the i.c. Capacitor C2 decouples the power
supply; such a high value is required as the load is of a
keying type.
M. F. Ahmad

India
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What Current Does it Take?
I f you have ever needed to measure the current taken by
a transistor radio from the batteries, then the simple device
described here may prove to be a time and trouble saver.
Cut a strip of thin double-sided copper p.c.b. about
50mm x IOmm. Attach a pair of leads of about 600mm in
length , one black and one red , as shown below. The
leads can be twisted together and the solder joint protected
by wrapping it with adhesive tape or heat shrink sleeving.
The probe is then used by pushing it between two of the
cells so that the red lead connects to the positive side of
one of the cells and the black lead to the negative side of
the adjacent cell. The leads are then connected to the
corresponding terminals of a current meter.

1. T. Capon

'i

Sevenoaks
Kent

I
I

~30V

Coil

47

5

60

01
lN914
Rl

A thyristor acts as a diode which can be switched on by
passing current into the gate and will then remain on until
the forward current through the thyristor falls to zero or
below the specified holding current.
To test a thyristor using this circuit, close the toggle
switch and at this stage the lamp should be off. Then press
the push button switch to turn on the thyristor and the
lamp will light. On releasing the button the lamp will
remain on until the circuit is broken by opening the toggle
switch .

n

...L

C2
1000,u

-

~Solder

_~,,--il===============::J

lead
Red
Black-lead

r-

Double sided p.c.b
IWAD0021
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THE'

'WINTON'
'ter-et) TunerPart 6
E.A.RULE

In this the final part of the Winton Tuner we are concerned with the setting up of the various functions. We
also mention how the Winton Amplifier and Winton
Tuner should be interfaced.
Before ~e~ting the PW Winton tuner carefully check
over the wmng between the power supply section and the
r~s~ of t~e tuner, in particular check th~ wiring to the
dl~ltal um~ . If a wrong voltage or reversed polarity is apphed to .thIS, the very expensive I.s.i. will be destroyed. It is
a good Idea to leave the I.s.i. in its original wrapping until
the voltages applied to the digital p.c.b. have been checked
by actual measurement. Check the voltages around the
other p.c.b.s and if they seem within reasonable tolerance
of those giv~n in th~ table, proceed as follows (don't forget
to fit the I.s.1. back mto the socket but switch the tuner off
completely ?~fore d<?ing so). Before attempting any alignment the digital umt should have its crystal set to the
correct frequency. The ideal method is to connect another
digital frequency counter to pin 16 of IC5 and adjust
CI09 for exactly 3·2768MHz. However it is possible to
~et the frequency with reasonable accuracy by the follow109 metOod. Set Cl 09 to the mid-point between the vanes
fully "open" and fully "closed". This setting will be accurate enough for all alignment purposes.
Set the clock to the exact time and leave running, after a
~ew hours (or days) recheck the accuracy of the clock, ifit
IS. wrong then . Cl 09 will require adjustment. Regretfully ,
trial and error IS the only way if a frequency counter is not
availa.ble, in any case, the amount of error should be small.
. SWitch the tnner controls to: LW, Manual Tuner pressed
m, all other buttons out. The DISPLAY switch should be set
to Frequency, then turn the manual tuning potentiometer
R56 fully anticlockwise. Turn the STANDBY switch to on
connect a mains supply to the mains input lead. The dis:
play should now be indicating approximately 130 to
140kHz.
. Next turn the manual tuning pot fully clockwise and the
display should change to approximately 280 to 290kHz.
Repeat the same instructions on each band in turn and the
display should indicate as follows:
Manual Anti-clockwise
Clockwise
Tuning
280-290kHz
LW
approx l30-140kHz
MW
approx 490-5 10kHz
1625-1630kHz
SW
approx 3 ·25-3·33MHz
6·30-6·50MHz
FM
ajJprox 75-78MHz
108·50-11O·0MHz
TV
approx 200
500 (logging scale)
The TV logging scale may be different to the above until
the alignment p~o~edures have been completed, however it
should show a Similar tuning range.
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Apart from the TV band all the other displays should be
as indicated as the various rJ. units are pre-aligned, if a
large discrepancy exists the varicap supply voltages should
be re-checked, the voltage at the low voltage end of R56
should measure I volt if the full frequency coverage is to
be obtained at the low voltage end. The value of R67 may
require changing up or down in value but if the correct
value pre-sets and manual tuning potentiometers have
been used a wrong voltage may be due to a fault in the circuit of either Tr5 or Tr6. Note that on the a.m. bands these
two transistors are turned "off', as the supply is removed
from the f.m. i.f. printed circuit board.
Incorrect wiring to the digital p.c.b. could also cause the
wrong display to be shown. The possible permutations for
error~ ar~ . almost endless and the warning about taking
care m wmng may be found to be only too true! If the display is incorrect the most likely fault is incorrect wiring.
;\ss~ming the displays are correct, proceed by
sWltchmg back to LW (make sure the TV button is
released). Before alignment can proceed the signal strength
meter requires adjustment and this is carried out with the
a.m. tuner set to a point where no stations are received.
Adjust R89 so that the meter just indicates to the extreme
left-hand side (0 on the scale). Tune the manual tuning
potentiometer so that 200kHz is indicated, the I.w. BBC
transmitter should now be heard (assuming that the tuner
audio o~tput is connected to an amplifier and speaker
etc.), adjust the long-wave ferrite antenna coil LI 0 for
maximum signal by moving it along the ferrite rod. It will
be found to tune to maximum at a position near the end of
the rod . The ferrite coils are affected by hand capacity and
~ non-metal r?d sh.o~ld be. used to find the optimum positIOn. Once thiS COIl IS adjusted, tune the iJ.t. coils LlI ,
Ll2, Ll3 and the iJ.t. on the d. unit (Fig. 16) for maximum signal.
Use the correct trimming tool to avoid damage to the
tuning slugs. The signal should now be strong enough to
indicate on the signal strength meter and the alignment
should be repeated carefully using the meter to obtain the
optimum tuning point for each coil.
The a.m . i.f. alignment is now complete and the I.w.
band can now be optimised. Tune to a station around
165kHz and adjust the I.w. ferrite coil for maximum
signal, then repeat the two adjustments until no improvement ~an be obtained. The Lw. alignment is then complete
and FIg. 16 shows the position of the various trimmers.
Switch the tuner to MW and tune to a station around
550kHz, adjust the m.w. ferrite coil L6 for maximum
signal, this coil will also be found to tune to a maximum
near the end of the ferrite rod. Next tune to a station
around 1500kHz, adjust the m.w. trimmer for maximum

61

signal. Repeat the two adjustments until no improvement
can be obtained. Remember that during the daytime,
signals will be much weaker than during the evenings and
alignment may be easier to do later in the day. However,
late evening signals are prone to fading and this could
make the correct tuning points hard to find. In all cases a
signal generator could be used instead of the actual stations, with more accurate results, but it is assumed that not
many readers will have access to such equipment.
Connect an external antenna and switch to sw, tune to
a signal around 3· 6MHz and adjust the "SW trim LF" for
maximum signal. Tune to a station around 6MHz and adjust the "SW trim HF" for a maximum. Note that s.w.
signals are very prone to fading at all times and the adjustments may have to be repeated several times for optimum
results.
The a.m. alignment is now complete. The ferrite rod antenna coils should be fixed into the final positions with a
suitable sealing wax or nail varnish (candle wax is all right;
this should be melted and then allowed to drip on to the
end of the coil and rod to hold the coil in position). Do not
seal the iJ.t. slugs as it would be impossible to adjust them
at a later date if required to do so without breaking the
slugs. Likewise do not put any wax into the a.m. rJ. unit.

FM Alignment
Switch the tuner to FM and MANUAL TUNE, all other buttons out. Tune to approximately 100MHz or where no stations are present. A background his.s should be heard in
the loudspeaker, note the position of the centre-tune meter,
it will almost certainly be deflected to one side. Adjust L4
until the meter indicates the centre position (there may
also be a slight decrease in the hiss level at the correct tuning point). Listen to the hiss level and adjust L3: at the
correct tuning point there will be a reduction in hiss level
and also a slight movement of the centre-tune meter. The
correct tuning point for L3 is the point of minimum hiss. If
an output meter is used the exact point is easier to locate.
Re-adjust L4 to the centre tune position on the meter, L4
and L3 are now correctly aligned.

. Locate a local f.m. v.hJ. station (an antenna must be
connected) and carefully tune it so that the centre-tune
meter indicates the centre point. Note the signal strength
on the signal-strength meter, carefully adjust IF 1 and IF2
on the f.m. rJ. unit (Fig. 16). First adjust for maximum
signal strength, then if the centre-tune meter has deflected
to one side, slightly adjust either IF 1 or IF2 for a centre indicating tuning point. Do not re-adjust the manual tuning
while doing this. If the signal strength indicated shows a
noticeable drop due to this slight re-adjustment then instability is present and must be cured before proceeding.
Instability can be caused by omitting decoupling
capacitors between chassis and certain wiring points or
due to poor wiring layout. It may in some cases prove
necessary to increase the number of points decoupled to
chassis, and ceramic disc type O·OIIlF capacitors should
be used for this. The correct points will have to be found
by trial and error and more than one may be required.
Providing the wiring has been carried out as recommended no problems should arise, but rJ. circuits are tricky at
the best of times and each layout will be slightly different
and require slightly different treatment. Keep all decoupling capacitor leads as short as practical. Once the iJ. section has been aligned correctly, carefully tune in a station
so that the centre-tune meter indicates the .centre point and
note the position of both the centre-tune meter and the
signal-strength meter. Switch to the Narrow bandwidth
position (selectivity button depressed). The centre-tune
meter should stay in the same position and the signalstrength meter should only indicate a slight change in
signal strength (if any).
Tune to a point between stations (or remove the antenna), press the MUTE button in and adjust R56 until the
background his~ just disappears. Then tune along the f.m .
band and re-adjust R56 if hiss is heard at any other points,
ignore any stations heard. The object of the adjustment of
R56 is to mute the interstation hiss anywhere in the f.m.
band. Reconnect the antenna if it has been removed and
tune into one or more stations. Nothing should be heard

Photograph of the interior of one of the first tuners
from Hart Electronics
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there should be two points where the Le.d . goes out and
between these two points it should stay alight. The correct
settin g is midway between the two points where the Le.d.
goes out. Note, it will not light unless the station is
transmitting a stereo signal.
Unless an oscilloscope is available, R45 should be set to
its centre position. If an oscilloscope is available connect it
to the junction of R94 and C87 (emitter of Tr7), tune in a
stereo signal (or use a stereo signal generator), wait until
the programme modulation has a pause and adjust R45
for minimum output of the residual pilot tone signal. The
'scope will need to have a sensitivity of I Om Vf cm in order
to make this adjustment. It is not critical as pilot tone
filters are fitted in any case. Now your P W Winton Tuner
is ready for use.

until the station is tuned in correctly and of enough
strength to override the mute. Switch the MUTE off (button
out). Note that when the mute is in use the signals are
muted when the centre-tune meter is deflected to either
side as well as when the signal is of low strength.
When you detune from the station until the centre-tune
meter indicates to one side, switch AFC on (button
depressed); the aJ.c. action should "pull" the tuning point
indicated towards the centre. Check this on both sides
of the centre tuning point. The f.m. alignment is now
complete.

TV Alignment
Switch to TV, both the FM and TV buttons must be
depressed. Tune the manual tuning potentiometer fully
anticlocbyise and adjust LI5 on the digital p.c.b. until the
display indicates 200 (ignore the kHi sign). Then tune to
the fully clockwise position, the display should indicate
between approximately 500 and 550. Next connect a TV
antenna to the antenna socket and carefully tune in a TV
sound signal. Remember it is possible to tune to the image
frequency on the TV band but the correct signal will be the '
strongest and also the one indicating the highest logging
number. A further check is that if you are tuned to the image frequency the aJ.c. will "push" the signal off tune instead of "pulling" it on tune.
Having found the correct signal adjust the tuning slug
located underneath the TV d. unit for maximum signal
strength. The tuning on TV is at a faster rate than on f.m.
and must be carefully done. The aJ.c. may be switched on
during the alignment once the correct tuning point is
reached as this may help. The TV alignment is now
complete.

Pre-set Tuning
First locate the required station on the main tuning display for the band in use. Select one of the pre-set buttons
and then adjust the appropriate pre-set potentiometer until
the same display reading is obtained. Repeat for other stations on each of the pre-set positions. The buttons are
numbered from left to right I to 4 and the pre-set potentiometers are numbered I a, I b, 2a, 2b, etc., the "a" pre-set
is wired on Cm. and "b" wired on TV providing the wiring
has been carried out as recommended. The aJ.c. and mute
circuits work -on both f.m. and TV .

Cabinet Fixing
Four holes are provided in the chassis for cabinet fixing
screws but one of these will be found to be "blocked" by ,
the f.m. rJ. unit flange. A drill should be carefully used to
clear this hole after the f.m. d. unit has been fitted .

Modification
It is possible to modify the tuner to allow stereo reception in the narrow-band a nd TV positions. If this is required it is only the stereo l.e.d. 013 h.t. lead that needs
changing, instead of connecting to the front tag of S I it is
transferred to the centre tag. The tuner will then, receive
stereo or mono signals automatically. However, the
narrow-band position will introduce more distortion on
stereo signals although the signal to noise ratio on weak
signals may show improvement.

Strong Signal on AM
The external antenna socket is common to all a.m.
wavebands and when an external antenna is connected for
short-wave reception it is possible to overload the input on
m.w. and l.w. local stations under certain conditions. If
this occurs it is suggested that the external antenna be disconnected on the m.w. and l.w. bands. To do this simply
disconnect the coil L8 on the ferrite rod antenna and leave
pin a5 blank. The ferrite rod antenna will be found to
provide ample sensitivity under most conditions.

Stereo Decoder Alignment

Finishing Off

Switch the tuner to FM and select the wide-band selectivity position, MUTE and AFC off. Tune into a stereo station (check in your Radio Times, etc.) and adjust R48;

The lettering on the fascia panel can be done with black
dry-print transfers. Before attempting to transfer the lettering wash all grease from the fascia panel with hot soapy

'~WNTON
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Transistor Collector

Base

Trl

10

2

1·2

Tr2

10

2

1·2

Tr3
Tr4
Tr5
Tr6
Tr7
Tr8
Tr9

11
3·8
2·5
24·5
drain
11
10
10·8.

TrIO
Trll
Trl2
Trl3
Trl4
Trl5
Trl6
Tr17-21

11·8
11·8
6
9·8
4·9
4·9
-18
-8·5

Emitter

2
1·4
11
1·8
4·6
5·2
2
2·5
GI G2 source
I 6 2
2·6
3·3
10·9
11 ·5
7·4
7·4
1·8
3 ·8
1·6
1·6
5
4·8

6·8
6·8
2·2
3·2
0·9
0 ·9
5
5

Switched to
f.m . narrow
band
f.m. wide
band
f.m.
f.m.
f.m. a.f.c. on
f.m. a.f.c. on
a.m.m.w.
a.m.
voltages
depend on
signal level
f.m.
f.m.
TV

Rectifier diodes

Anode

Cathode

DI4
DI5
DI6
DI7
DI8

-19V
15Va.c.
15Va.c.
15Va.c.
OV

15Va.c.
19V
19V
42V
15Va.c.

Pin

IC I

IC2

IC3

IC4

I
2
3
4
5
6
7
8
9
10
II
12
13
14
15
16

2
2
2
0
0
5·5
5·5
5·5
5 ·5
5 ·5
11·5
4·6
0
0
4·7
3 ·8

10
3·4
4·8
0·7
7·4
7·4
0
1I
5·2
2·6
2·6
2·6
2·6
2·6
0
0

18
0
12

2
I
0
0
0
I
0
0·2
5
1·4
0
2·6
2·6
5

IC5

IC6

5

9
0
5

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

• Other voltages will depend on function and are not
given.

water and dry thoroughly. The lettering will then be found
to transfer on to the panel without problems.
The display and pre-set cut-outs can be covered with
pieces of clear plastic to prevent inadvertent damage.
Two pieces of plastic are required for each cut-out. The
smaller piece fits into the cut-out with a firm fit and the
larger piece, which is glued to the smaller, covers the opening with a slight overlap all around. Cut the smaller piece
slightly oversize and file or sandpaper until it is a firm
press fit in the cut-out. A piece of green transparent
gelatine should also be placed between the chassis front
and the fascia panel to improve the visual appearance of
the display.
Strips of foam (draught excluder) are placed along the
edges of the display cut-out between this and the 6-LT -09
display. These may be coloured black and will hide the gap
between the two.

The Winton Amplifier
To use the PW Winton Tuner and Amplifier together
connect the audio output from the tuner into the TUNER
input of the amplifier, the signal levels and matching are
correct. In some instances, mains-borne interference may
be found on the a.m. bands due to the interference being
transmitted by the mains transformer in the PW Winton
amplifier into the ferrite rod antenna of the tuner. To prevent this, connect a O· 22I1F polyester capacitor across
each half of the secondary of the amplifier mains transformer to chassis. The easiest method of doing this is to connect one end from each 0·2211F capacitor to pins 14 and
15 respectively on the main p.c.b. and connect the other
ends of the 0·2211F capacitors to the negative tag of C40
which is adjacent. The 0 ·2211F capacitors should be 250V
d.c. minimum rating.
•

MINI 'X' BEAM
~~~continued from

page 25

the reflector and supported by a length of strong cord. The
720. flat line matches very well, with a low S.W.r. The
output from the transmitter is coupled by a 2 turn link to a
coil 76mm diameter having 6 turns of 16 s.w.g. wire. Then
into two series capacitors of 140pF each coupling the 720.
line to the antenna.

Adjustments
The beam was tuned for 28· I MHz with the reflector
tuned 5 per cent lower in frequency using a g.d.o. The two
coils may need slight adjustment and this is carried out by
opening or closing the turns to resonate the beam to the
correct frequency . With the dimensions given, this adjustment should be marginal.

Weatherproofing
A lead should be taken from an earth tag on the front
plate to the case of the Lf. transformer on the a.m . r.f.
unit.
In the wiring chart published in part 5 there was an
error on page 49. In the fifth box the first yellow wire
should go from b24 to d32a via c6 not c9 as printed .
Revised circuit diagrams are available from the
Editorial Offices, Poole. Please send a 10 x Bin s.a.e.

64

If the beam is to be used outdoors, it is essential to
protect the coil loaded section with a weatherproof covering. This can take the form of a suitable plastic box. The
ribbon elements will have to be fitted through the box
sides, by cutting slits before the end sections are connected
to the canes. Also a hole is needed to take the feed line.
The plastic box can then be glued down to the coil
mounting base. The bamboo canes should be painted for
extra protection.
•
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D
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ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

RADIO & ELECTRONIC ENGINEERS

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

EXCLUSIVE TO US IN THE UK.1kWinput 600W ssb 350FM 2MTR LINEAR!!
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 : H.88mm, W.318mm, D.375mm. FROM £300 .00
D 70C
70cms. lOW in - 200W out
£489
All these linears have adjustable inputs and outputs and they are all fully
D 200S
2 mt r.
1 kW p.e.p. ssb. (6 50 FM )
£599
protected.
D 200
2mtr.
500W p.e.p. ssb. (400 FM)
£475
ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the outD 200C . 2mtr.
350W p.e.p. ssb. (150 FM)
£300
put of these linears and which is also powered by them via the antenna co-ax.

ICOM MULTIMODES

ICOM FM MOBILES

ICOM320A G/C

ICOM
PORTABLES
IC2E FM 2m
£169.00
IC202 SSB
£169.00
IC40270cm
£242 .00
All accessories
available see below
AVAILABLE SOON
IC 4E 70CM

IC24G
IC25E

£165.00
£259.00

ICOM
IC251 2m
IC45170cm
IC290 2m

JAYBEAM ANTENNAS
8Y/ 2M 8 ELE YAGI
£15 .50
10V/ 2M 10ELE VAGI
£33 .00
PBM 10/ 2M 10 ELEMENT
PARABEAM
£39 .00
8XY/ 2 M 8 ELE X VAGI
£31 .00
X6/ 2M!X 12/7 0CM DUAL
BAND CROSSED
£41 .40
MANY OTHERS IN STOCK

£495 .00
£366.00

HFTRANSCEIVERS
IC730 200W
£586.00
IC2KL500W linear
£839 .00
IC2KLPS Power supply £211.00
A.T. 500 Auto A .T.U. Due in soon .

MICROWAVE MODULES

GENERAL COVERAGE TX ALL BANDS
ICnOA 200W
£883 :00
PS 15 Power Supply
£99 .00
PS20 PI S with speaker £130 .00
· IC730200W HF
£586.00
MANY ACCESSORIES FOR
ABOVE AVAILABLE

ROTATORS ETC

MMA 144V 2m Pream p
£34.90
DIAWA
£59.00
DR7600X
£135 .00
FTl
POA MM L 144/25 RF AM P
MM L 144/40
£77.00
DR7 600R
£144 .00
mg~ ~M
~g~ MML 144/ 100S New with Prea mp
DR7 500R
£105.00
FT l 01ZDFM
POA
£129 .95
CN620 1·8 150M Hz Pwr/swr £52.00
CN2002 2· 5 kW PEP auto
FT l 0 1ZDAM .
POA MMT 432/ 144 2- 70 Transverter
£184.00
ATU ·
£190 .00
FT707 200W PEP
£569 .00
KENPRO
FP707 PSU
£125 .00 MMT 28/ 144 10m Transvert er £99 .00
MM2000 RnY Receiver
£169 .00
KR250
£44.85
£90.00
Talker
£115.00
KR400R C
~CP~rr1JWa~~SSORIES £30 .50 ~~~~~~~UVFO FC + FT
£~~~:gg MMI Morse MM
£50.00
RTTY
CHANNEL
MASTER
9502
4000
BP4 Empty case for 6XAA £5 .80
IFT707 + FI707 + FL707
SEE IT WORKING AT OUR SHOP
CN620 1·8 150MHz Pwr/swr £52.00
£15 .50
FT2 77Z D ~~~;~~~:t~~;Tn~OA) £753 .00
BP3 STA Noard Pk
£269 .00 + keyboard.
CN2002 2·5kW PEP auto
BP2 6V Pack
£22 .00
FT7 670X
£619.00
Full range stocked .
ATU
£190.00
£39.00
FT902DM Soko
BC30 Base charger
£935 ,00rSSTfAKANijD)'A~RRDD,-~------------~____C~A~R~R~I~
A~
G ~E~F~RE~E~M~A~IN~LA~N~D~___
DCl 12V adaptor
£8 .40
FC902 ATU
~g~ C8800 2 mtr mobile
£250.00
WM9 Mic speaker
£12 .00
FV901 OM VFO
SWAN/CUBIC
CPl Mobile Charging load £3 .20
SP901 Speaker
POA g~~~~~c:o:;.~?~e
g~g:gg
£800.00
102B X 235W + PS5
LC1 / 2/ 3 cases
£3.50
Y0901 P Scope
~g~ C582 mtr port. SSB/ FM
£219.00
103B X WARC 235W £1000.00
ICMU lOW Mobile booster
m6~~~r~nsvertor
£19 .95
£209 .00 CH6 8 Mounting tray
£145 .00
PS6
Power
Supply
£219 .00 CLf! Car~ case
£6 .95
for 2E
£49 .00
FT7 08 UHF
£561.00
150MX Digital SP
BC30 Base charger
£39.00 ,FT290 Multimode
£~~ :~~
£249.00 Set ~i~~'cr,;v charger
£406 .00
15002 Linea r
I-_M_M
__L_l_l~0~W~B~0~0~
s t~e~r__~£~4~9~.~0~0~FR G7 7 00 + 0Ptmemo~
POA CBP 58 25W linear CBP 78 lOW linear
TBA
ST2AATU
Due
in
soon.
new
standard
mobile
2
mtr
TBA
ST3AATU
TRIO/KENWOOD
All accessories available
Multimode.
TS830S HF Transceiver £690 .00
YAESU / SOMMERKAMP

-I

TS 130S HF Transceiver £520 .00
TR8400 UHF Mobile
£320.00
TR9500 UHF Multimode £445.00
TR7800 VHF mobil e
£285.00
TR7850 HP FM 2m
POA
TR7730 2m FM
TBA
TR9000
£370 .00
'tR2500 Portabl e Due In £245.00
PS30 20 1 am p PSU
£85 .00
M any Trio/Kenwood accessories
available

C9

CUSHCRAFT AMATEUR ANTENNA
HF, A3 20/ 15/ 103 ele
bea m 8bD
£165 .00
ATV3 20. 15. 10 Trapped
ve rtica l
£38.30
ATV5 10. 15.20.40.80
Trapped vertical £83 .69
2 14B 14 ele boomer
15·2db
£55 .77

ARX 2 Ringo Ranger 6dB
vertical
£28.00
CS 100 Speaker
£13 .00
£18 .25
A 144 ·4 eie Yagi
£22 .82
A 144·7 ele Yagi
A 144·1 11 ele Yagi £28 .94
ARX2 B Ringo Mk 11 £33 .00
ARB 2K Co nversion kit RINGO

FULL RANGE OF
A.S.P, MOBILE
ANTENNAS IN
STOCK
144+ 1OT +Yagi OS CAR
144+20T +Yagi ,
For ve rt ica l and horizontal
Oscar specials

RECEIVERS ALL ON
SPECIAL OFFER
R 1000
Kenwood
FRG7700
Yaesu
FRG7700
Memo~
Search II
2 metre
Soundmaster 150Kc 4 70M Hz Digital display
SSB/AM / FM etc.
A LL POA ARE ON SPECI AL

*01-556 t415*

NOW STOCKING dnt 40 channel CB rigs + Handhelds + Base Station , we don t only sell these but we have an In carfitting service If
needed and a full service back up. These sets are designed in Germany and built by a German Company.
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S.E.M.

UNION MILLS, ISLE OF MAN
Tel: MAROWN (0624) 851277

S .E.M. ACTIVE MULTIFILTER
Will improve ANY receiver on ANY mode. Gives "Passband tuning" & "variable
selectivity" . Switched Hi-pass. La-pass. peak or notch. Selectivity 2.5KHz-20Hz
tunable from 2.5K Hz-250KHz. PLUS another notch w hich can be used in any
switch position and covers 100Hz-1 OKHz. £57.00 Ex st ock. Connects in speaker
or phone output.
S.E.M . EZITUNE
" In my fifty years on the air. t his is the most usefu l gadget r ve ever seen".
Connects in aerial lead. produces S9 + 11-170M Hz) noise in receive r. Adjust
A.T.U. for mini mum noise. You have now put an exact 50 Ohms load into your
transceiver. Fully protected. you can transmit through it. to save your PA & stop
QRM . £25 .00· Ex stock.
S.E.M. TRANZMATCH
The most VERSATILE transm atching 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 w hich ca n cure TVI both ways. 50239 and 4mm connections for coax or wire feed. 1 60-1 0 metres £65.00. 80-10 metres £58.00.
EZITUNE built-in £19.50 extra. All Ex-stock.
3-Way antenna switch. 1Kw S0239s £15.00.
S .E.M.2 METRE TRANZ MATCH
5t" x 2" front panel. 3" deep. 50239s. £25.30.
THE SENTINEL AUTO Mk 112 or4 METRE PRE-AMPLlFIER
These include NEW PROTECTION circ uit to give MAXIMUM LEGAL through
power rating. Completely new third generation DUAL GATE MOSFET pre-amp
giving 1dB N.F. and 20d B gain with GAIN CONTROL and OFF switch Istraight
through whe n OFFI High Q tuned circu its for high selectivity. 12V. 25mA.
Size: 1t" x 2i" x 4 " £25.00· Ex-stock. With 240V p.s.u. £30· Ex- stock.
SENTINEL STANDARD Mk 11 2 or 4 METRE PRE-AMPLlFIER
Same as the AU TO above less R.F. switch 12V 5mA. £15.00· Ex-stock.
PA3
ONE cubic inch miniature 2 metre pre-amplifier. Same circuit as above. Externa l
ga in can be added. Full instructions. £7.95 Ex-stock.
70cms versions of all these pre-a m ps £4.00 extra. Marine Band Ex stock.
Other frequencies to o rd er.
SENTINEL 2 METRE LINEAR POWER AMPLlFIER/ PRE-AMPLlFIER
These units use the latest tec hniques and transistors for highest reliability and
performance. Infinite SWR PR OTECTED devices. ULTRA LINEAR. all modes. R.F.
switched. Same POW ER GAIN at lower drive powers. Supply 13 .8V nominal.
S0239s. Three models.
1. SENTINEL 335
Twelve times Power gain. 3W IN 36W OUT. 4 amps. Max. drive 5W. 6" x 2t"
~~~tl~~~~~r~~ep £57.50 Ex stock.
Five times power gain. 10W IN 50W OUT. Max drive 16W. Same size as the
Sentinel 35. £69.50 Ex stock.

I

DOUGLAS

WOOD

I

Project
70 cms Transmitter 10· 5WI
70 cms Recei ve r
70 cms Synthesiser
70 cms Pre -Amplifier
70 cms Converter
70 cms O· 5W Synthesiser Package
70 cms 10W Pow,er Amp/ Pre-Amp

Code
70FM05T4
70FM05R5
70SY258
70PA2
70RX2/2
70PAC2
70PA/FM10

Kit
23.10
48.25
60.25
5.95
2 0 .10
12 8 .00
34.65

Assembled
38 .10
6B.25
84.95
7 .90
27 .10
163.00
48.70

2M
2M
2M
2M
2M
2M
2M
2M
2M

144FM2T2
144FM2R2
144SY25B
144 PAC
144L1N 1OB
144FM 10B
144PA3
144PA4
144PA4/S

22.25
4 5.76
59.95
105.00
26.95
2 5 .95
6 .95
7.95
14.40

36.40
64.35
78.25
138.00
35 .60
33 .35
8.10
10.95
18.95

3.85
3 .95
5.95
4.25
2 .95
4.75
5 .35

6 .20
6 .90
8.20
6.80
5 .40
6 .40
6 .35

TB 2
PT2
PTK 1
REG1
MPA1
CWF1
SWR1

Toneburst
Piptone
Kay Tone
Regulator
Microphone Pre-Amplifier
CW Filter
Reflectometer

x 4" front

SENTINEL H .F. WIDEBAND PRE-AMPLlFIER
2-40MHz. 15dB gain. Ideal for 15 and 10 metres and OSCAR or an ACTIVE

~.E~~~N~l2RVD Size : 2i" x 1t" x 3 ". Two versions.
Performance as above. £10.00" Ex stock.
2 . AUTO
Same performance as above with a change over relay d. operated by your
transceiver for direct co nnection in you r aeria l co-ax. Straight through when OFF.
£16.93· Ex stock.
FREQUENCY CONVERTERS
SENTINEL DUAL GATE MOSFET 2 METRE OR 4 METRE CONVERTERS
N.F. 2dB . Ga in 30d B. IFs 2 metres: 2-4MHz, 4-6M Hz, 28-30M Hz. 4 metres: 2828. 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 70
70cm to 28-30M Hz £28.80.
SENTINEL L.F. CONVERTER
10KHz-2MHz IN . 28-30MHz OUT. 9 .12V 5mA. £28.50 Ex stock.
SENTINEL TOP BAND CONVERTER
1.8-2.3MHz IN . 14-14.5MHz OUT. 9-12V 5mA. £20.80 Ex stock.
S.E .M . IAMBIC KEYER
The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and
sidetone Switching. £30.00 .E x stock. Twin paddle touch key. £12.50 Ex stock.
S .E.M . EUROPA C 2 METRE TRANSVERTER . For use with Y8esu.
100W. Tx. 2d B NF Rx. £126.50 Ex stock.
12 MONTHS COMPLETE GUARANTEE
Prices include VAT and delivery. C.W.O. or phone your credit ca rd number for
same day service.
-means Belling Lee sockets. add £1.90 for S0239s or BNC sockets. Ring or write
for more information. Pl ace orders or request information on our Ansaphone at
cheap rate times.

NEW! TH E PC-934A
UHF VSWR/POWER METER

Just a sample from our range:-

Transmitter 11·5WI
Receiver
Synthesiser
1 ·5W Synthesised Package
10WLinear
10W Power Amplifier
Miniature Pre-Amplifier
Low Noise Pre-Amplifier
RF Switched Pre-Amplifier

3 . SENTINEL 100
Ten times power ga in . 10W IN 100W OUT. Max drive 16W. Size:
panel. 3t" deep. 12 amps. Price: £100 Ex stock.
All available less pre- amp for £8.00 less.

Developed for the 934MHz business/ Citizens Band the
PC-934A is the only BRITISH UHF VSWR meter that
covers both the 70cm and 23cm amateur bands.

Technical Data :
U sable on 2 m, 70cm, 23cm AND 13cm
Max VSWR 3 :1
Max Power 25W (100W on VSWRI
BNC for N connectors

£44.25 inc VAT p&p

Speci al offer PC-934A

Other Packer Products:Just pass your RAE ? You need a wavemeter

Full details will be forwa rded on receipt of a large SA E. Non-technical
enquiries only can be taken during the day on 07356 5324. Technical
enquiries between 7-9 pm on either 073565324 or 02562 4 611. Kits when
stock will be return of post when humanly possible otherwise allow 28 days.
Assembled items 20-40 days. Stock is held also at Ama teu r Radio Exchange
in Ealing and J . B irkett in Lincoln.
(Prices

include

VAT

at

the
current
for postage.)

rate.

please

9 HILLCREST, TADLEY
BASINGSTOKE, HANTS RG26 6JB
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add

70p

WM-2 130-300 MHz for 2 m
WM - 7 400-900 MHz for 70cm

£22.45
£24.45

Match that Antenna! Get the most from your rig.
£19.95
£26.75
Access Visa American Express YAESU Dealer, ring us for quote.
AT-145 2m ATU hundreds now in use S02 39 sockets
AT-432 70cm ATU NEW with N typ e sockets

PACKER COMMUNICATIONS
Old Station, Coniston, Cumbria LA21 SHQ.
Telephone: 096 64 67S.
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REALISTIC TRC-1 001

Tandy's first hand-held CB rig is this 40channel fully synthesised 4 watt model. It is
of interest mainly because it claims to
deliver 3·5W r.f . output in a hand-held format complete with built-in microphone and
telescopic antenna.

FACILITIES
All 40 channels are provided. selected by
a rotary switch mounted on the top panel.
Also on the top panel are SQUELCH . ON/ OFF
VOLUME . external
mic. socket, speaker
socket, telescopic antenna and the RF/ BATI
meter. Channel indication is by bright I.e.d.
display on the front just above the internal
speaker. The internal microphone is at the
lower end of the front. The p.t.t . switch is
on one side of the rig and incorporates a
push button to enable the channel display
to be turned on as required .
The other side carries the HI/LOW r.f.
power switch together with sockets for an
external antenna and charger and power
sockets . Both sides have large metal panels
to couple your body to the rig .
Accessories supplied with the rig are a
carrying case with straps, two dummy batteries and an instruction manual.

DESIGN AND CONSTRUCTION
The overall impression is one of solidity,
especially when the rig is in its carrying
case . Out of its case it looks plastic which it
is of course. The telescopic whip antenna
has to be extended during use otherwise
damage could occur to the output stages.
With the antenna fully extended the rig
becomes even more cumbersome.
One p.c.b. is used with extensive internal
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screening. a vital factor especially when a
plastics case is used. A substantial metal
frame surrounds four sides of the board and
this is connected to the two side plates by
screws. The p.a. transistor is mounted on a
large finned heatsink centrally positioned.
Workmanship looked neat from the component side of the p.c.b. which was the only
side easily accessible. The instruction
manual warns that unauthorised tampering
will render the rig "illegal".
A p.1.1. synthesiser is used with i.f.s of
10 ·695MHz and 455kHz. This use of two
i.f.s seems to be universal among designers
from the Far East. The synthesiser circuitry
is totally screened.
The 16-page handbook gives enough information for the average user and includes
a block diagram but no circuit diagram . The
warning about tampering with the rig is
very pertinent and this is the first handbook
that we have seen that offers this advice.
The instructions are clear and concise and
the drawings of the rig showing the controls and sockets are particularly good.

HOW IT HANDLES
The main problem with this rig is its large
size coupled with the enormous whip antenna all of which makes it very awkward
to handle. Care must be taken when
transmitting to avoid poking the antenna
into the face of anyone foolish enough to be
standing . within one and a half metres
behind you . It is also awkward to use indoors as the whip hits most ceilings.
The controls are quite easy to operate
and the small size of the top panel is no
great problem.
The biggest headache comes with trying
to decide how to power the rig in the most
economical manner. The battery compartment takes either eight H P7 type batteries
or ten similar size NiCads. hence the two

dummy batteries. Either way it is going to
prove expensive on batteries. The NiCad
option would be the long-term solution but
this will make the initial cost of the complete outfit very high. Another alternative is
to use a 12V d.c. supply for indoor use and
save up for a set of NiCads and charger for
portabl e use. Obviously you can use the car
battery when within rea ch of the vehicle.
The I.e.d. display is bright enough to be
easily read and is only on immediately after
operating the ch annel selector switch or
pushing the button inset into the p.!.!.
switch . This nice touch helps to conserve
battery power.
The audio output was pleasant to listen
to with sufficient volume for normal use.
The rig seemed to work quite well
although no outstanding results were obtained during user evaluation. A considerable improvement in both receiver and
transmitter performance was noticed when
using a 12· 5V power supply instead of
batteries.

HOW MUCH?
At a list price of £ 119 from Tandy shops
throughout the UK the TRC-1001 is rather
expensive especially when you realise that
this price excludes the batteries. Eight
HP7s will set you back around £ 1.30 while
you can add at least £20 for a set of ten re chargeable NiCads and charger.
Our th anks to Tandy Corporation , Bilston
Road . Wednesbury . W. Midlands WS 10
7 JM for the loan of the review rig .
•

•• '":Ii \
•

67

The review by the City and Guilds of the
answers given to the questions in the May
198 I RAE commented on the lack of
understanding by many candidates of the
function of the beat frequency oscillator
(bJ.o.) in a superheterodyne receiver. For
.the life of me I don't see why one particular stage should give rise to problems
- and more than any other. Maybe the
mysterious bJ.o. is often regarded as
something of an afterthought, something
added to a receiver if one wants to copy
single sideband telephony or the Morse
code (c.w.).
But since the bJ.o. is a very necessary
part of any communications receiver or
transceiver it may be a good idea to
review its functions.
The diagram shows, Fig. I, what is
just about the simplest arrangement for a
superhet receiver, comprising a mixer
stage, intermediate frequency stage (iJ.),
local oscillator, detector or demodulator,
and audio amplifier. Assuming the
receiver is working on the 20m amateur
band a typical signal on 14 OOOkHz is fed
to the mixer together with a signal from
the local oscillator of 14455kHz, the
tuned circuits of the two stages being
tuned simultaneously, typically with a
ganged tuning capacitor, so that the frequency difference is always 455kHz. This
iJ. signal of 455kHz carries any form of
modulation, such as speech, that was present on the original signal of 14 OOOkHz.
The heart of any superhet is the iJ. amplifier, usually comprising several stages
in practice, where most of the receiver's
gain is achieved and where the band of
frequencies passed is tailored to suit a
particular mode, speech using amplitude
modulation (a.m.) or its variations, upper
or lower sideband (u.s.b./l.s.b.) used in
s.s.b., or continuous wave signals (c.w.),
usually known in the form of the Morse
code. The critical component in the i.f.
amplifier is the iJ. filter which may
be a tuned i.f. transformer/s, ceramic,
mechanical or crystal filter, immediately
following the mixer stage.
From the iJ. stages the 455kHz signal
passes to the detector, or demodulator,
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one side or the other, depending on
whether u.s.b. or I.s.b. is being used, until
the speech sounds natural. These two
positions should be noted on the bJ.o.
panel control for future reference.
Now back to the basic circuit shown,
and the transmit side this time, with
signals taken from the local oscillator and
bJ.o., 14455 and 455kHz respectively
and fed to a second mixer stage whose
output circuit is tuned to the difference
frequency of 14 OOOkHz, the same as our
input signal. Hence we now have a drive
source which can be amplified and used
as a transmitter, a very simple but practical idea for a c.w. transceiver, the basis
of all the sophisticated transceivers on the
market today.
It is possible to get much the same
results on receive by feeding the
equivalent of the b.f.o. signal into the
antenna circuit together with the wanted
c.w. or s.s.b. signal but at, or around, the
signal frequency. This may be done experimentally by feeding in a signal
generator and adjusting its frequency
around 14000kHz until the speech or
c.w. is resolved clearly, but stability and .
correct coupling make this a rather difficult operation.
In receivers having dual conversion the
b.f.o. would be fed to the last iJ. stage
detector in just the same way as before.
When adding a b.f.o. to an existing
receiver it is worth spending some time in
getting the injected voltage just right for
satisfactory results on s.s.b. by adjusting
the value of the coupling capacitor between the bJ.o. and detector circuit.

stage where the 455kHz rJ. part of the
signal is filtered out and the audio portion, representing the original modulation
on the signal, is passed on to the audio
amplifier and speaker or headphones.
But what if the speech signal is u.s.b.
or I.s.b. where the carrier has been suppressed at the transmitter and thus is
absent from the detector stage so that
demodulation cannot take place? All we
have in any sideband is the carrier frequency plus (or minus) the speech frequencies. However we can replace the
missing carrier with a signal generated in
the receiver itself, by the beat frequency
oscillator (b.f.o.) or carrier insertion oscillator (c.i.o.) in modern parlance.
While the same a.m. detector circuit
can be used for s.s.b. the level of the bJ.o.
signal required for proper demodulation
of the s.s.b. signal is fairly critical which
led to the development of the more
tolerant product detector. If s.s.b. is
copied using an a.m. detector results can
be optimised by varying the rJ. gain control to get the right level of signal for the
fixed bJ.o. voltage.
On c.w. the b .f.o . does a
straightforward job beating with the
455kHz carrier in the detector circuit to
produce an audible beat note when the
bJ.o. is tuned to either side of the nominal
455kHz. For example if the bJ.o. is on
454kHz the beat note will be 1kHz
(1000Hz) as it will be if the bJ.o. is on
456kHz. On s.s.b. the bJ.o. is tuned to

0

Club Time
Little else may be booming just now
but the clubs certainly are, with several
having to seek larger premises to accommodate increased membership. With
AGM time coming round again there
have been changes in club secretaries and
editors not to mention the odd chairman.
There is a definite influx of XYLs and
YLs into club committees taking up the
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Fig . .1: Block diagram of a basic superheterodyne receiver with additional outputs from the b.f.o. and local oscillator taken to a transmit mixer
stage to provide a signal of the same frequency as the one being received.
Thus a basic c.w. transceiver is formed
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duties of secretary and the like. Any club
so endowed can think itself lucky!
Bournemouth RS If this issue of PW is
out on time you will want to know that
Reg Titt G3CMJ will be telling all on
Radio and Astronomy, being one of the
meetings held regularly on the first and
third Fridays at 8pm. Elaine Howard
G4LFM of PW just happens to be the
editor of the club's newsletter so once
again we can look forward to regular
news of the club.
Pontypool ARS An RAE class and 20
members have started this old club going
again after a lapse of four years. Meetings
every Tuesday at 7pm at the Settlement,
Pontypool, and new or potential members
most welcome says A. J. Duck
GW6GFY, 15 Ambryn Road, New Inn,
Pontypool, Gwent.
Meirion ARS Mrs Jean Jones
GW4KYK it should be noted is hon sec
and awaits enquiries on the club at 25
Fford Dyfrig, Tywyn, Gwynedd, or will
be glad to meet everyone on the first
Thursday of the month at the Royal Ship
Hotel, Dolgellau at 7.30. A film show is
promised for Feb 4th.
Halifax & District ARS Since reforming the club membership has
blossomed to the extent that the venue
has had to be changed already and is now
the Claremount Liberal Club, Belgrave
Avenue, which is off Claremount Road in
Halifax, and it is the first and third Tuesday of the month. The former is generally
devoted to lectures and visits with the
latter concentrating on c.w. classes and
general nattering. So it is Alan Sayles
G4LEC, 70 Dean Lane, Sowerby,
Sowerby Bridge, Halifax or (0422)
33080.
Hastings Electronics & RC Interesting
club mag Vital Spark says third Wednesdays at the West Hill Community Centre,
Hastings are the main meetings with the
club room at 479 Bexhill Road, St
Leonards-on-Sea open on Monday nights
for the computer gang and socially on
Fridays. Coming up is Tony Holder
holding forth on transmission lines on
Feb 17th. If you have nothing to do on
Tuesdays there is always the RAE course
at the William Parker School between
January and May. Sec George North
G2LL is at 7 Fontwell Avenue, Little
Common, Bexhill-on-Sea or on Cooden
4645.
Salop ARS Thursdays 8pm, Albert
Hotel, Smith field Road, Shrewsbury says
sec Edwin Arnold G6AKE, 30 Leamore
Crescent, Belle Vue, Shrewsbury. Feb 4th
is natter night, with John G8ARS
describing prototype production of PCBs
on the 11 th. The 25th has Richard
G3VZG talking on Noise--electrical,
one presumes!
Mid-Warwickshire ARS First and
third Tuesdays at 8pm at 61 Emscote
Road, Warwick, with Feb 16th devoted
to Geoff Foster G8UKT discoursing on
the intriguing subject of DFing on Top
Band. Another lady ready to help
prospective members is sec Mary Palmer
G8RZR, 12 Edmondes Close, Woodloes
Park, Warwick or 499730.
Barking Radio & Electronics Society
Also G3XBF and G8XBF, meeting four

nights a week no less, at Westbury Rec
Centre, Westbury School, Ripple Road,
Barking, Essex. Mondays is rig clinic
night, Tuesdays for Morse classes with
personal instruction for those at 8wpm or
less until they can join the main class,
club station operation on Wednesdays
and main club meetings on Thursdays. A
surplus gear sale will occupy Feb 11 th.
Contact is A. Sammons G8IZN, 80
Lyndhurst Gardens, Barking, Essex.
Southgate RC QTH is St Thomas
Church Hall, Prince George Avenue,
Oak wood, London N14 but PRO S. G.
Lindell G4IEH, 73 Old Park Ridings,
London N21 2ER has all the details of
club meetings ready to hand for any
prospective members.
Conwy Valley ARC Second Thursdays at 7.45pm at Green Lawns Hotel,
Bay View Road, Colwyn Bay, with Feb
11 th welcoming an engineer from the interference branch of British Telecom,
hopefully with some practical advice
forthcoming. Dr David Last is a popular
annual speaker at the club so it should be
a full house on March I1 th. Drop a line
to Norman Wright GW4KGI at II
Bryn Derwen, Abergele or ring 823674.
Radio Club of Thanet Feb 26th will be
devoted to a talk on antennas, with advance notice for those taking part in the
construction contest on March 12th.
Meeting place is the Burchington Village
Centre but drop a line to lan Gane
G4NEF, 17 Penshurst Road, Ramsgate,
Kent for more info.
Wirral ARS Another club on the
move, to Minto House School,
Birkenhead Road, Hoylake, Wirral, every
first and third Wednesday at 7.45. Coming is a meeting on Feb 4th chaired by
Alan Smith G4EFP to discuss contest
and field events in 1982. Homebrew or
bought radio equipment will figure in an
exhibition on the 18th and you ought to
know now of a film night on March 4th.
New sec of the club is Gordon Lee
G3UJX, 30 Manor Drive, Upton, Wirral,
Merseyside or try 051-677 1518.
Wakefleld & District ARSAlso club
station G3WRS. Meets "Alternate Tuesdays" at Holmfield House, Denby Dale
Road, Wakefield. Only dates to hand are
on March 9th with a visit to the studios of
Pennine Radio and an IBA film on the
Emley Moor radio tower on March 23rd.
So how about writing to R. Sterry
G4BLT, 1 Wavell Garth , Sandal,
Wakefield, W. Yorks, or dial Wakefield
255515.
Torbay ARS Headquarters is Bath
Lane, Torquay, at the rear of 94 Belgrave
Road, Torquay. Main preoccupation of
members is the annual dinner scheduled
for March 13th at 7.30pm at the Templestowe Hotel in Torquay after a hectic
season achieving top spot in NFD on
160m, a successful mobile rally, been
hosts to fellow amateurs from the twin
town of Hamlin, with some measure of
success in contests. L. G. Mays G2CWR,
Atlantis, Clennon A venue, Paignton is
PRO so is ready to fill you in.
Cannock Chase ARS The club and
twin town Datteln radio stations will be
the link in a rifle shoot between the towns
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now being ,organised. An equipment and
junk sale will feature on Feb 18th at the
Bridgtown War Memorial Club, Union
Street, Bridgtown, Cannock, where
meetings are held every Thursday around
8pm. Try Joe Gregory G8HZP, 22
Tower View Road, Park lands, Great
Wyrley, Walsall for the missing details .
Stirlingshire ARG Some new interest
in the club is awaited by club sec Grant
Stewart GM6CRQ, 2 Mayfield Mews,
Falkirk. The club meets on the first Tuesday of the month at 7.30pm but you'll
have to contact Grant for the location
etc. and event details.
Acton, Brentford & Chiswick ARC
This long established club has prospered
with its sec W. G. Dyer G3GEH since
the 50's so he's obviously doing a good
job. He hangs out at 188 Gunnersbury
Avenue, Acton, London W3. Meeting at
the Committee Room, Chiswick Town
Hall , High Road, Chiswick, on the third
Tuesday of the month it is an open discussion on Feb 16th on antennas for
restricted spaces, chaired by G3IGM .
New members and visitors are always
welcomed.
Isle of Wight RS Informal gettogethers on Friday evenings with
operating nights on club station G3SKY
on Tuesdays at the County Hall, Wooton
Bridge. Soon to come is a visit to the
Niton radio station of ancient vintage.
Contact lan Moth G4MBD, Clay gate,
Col well Road, Solent Hill, Freshwater,
IOW.
North Bristol ARC Sec W. E. Bidmead G4EUV , 4 Pine Grove, Northville,
Bristol BS7 says the club is thriving but
not averse to a few new members and, of
course, interested visitors at the weekly
meetings on Fridays at 7.30pm at the
Self-Help Enterprise 7, Braemar Crescent, Northville, Bristol.
Southampton ARS Wednesdays at
7. 15pm at the Old Toc H, Little Oak
Road, Bassett, Southampton , where, on
Feb 10 G30ZT will deal with the In truder Watch while on March 10 it will be
G4BDQ dispensing info on antennas.
You should contact Peter Lewis G4LDK
on Bursledon 345 I if you want to know
more.
Vale of the White Horse ARC First
Tuesdays, 8pm, at the White Hart Inn ,
Harwell Village which could be axon or
Berks, according to Alan G4FLX, since
the boundary has been moved . I like
Alan 's post code axon Ox 10 ODX.
Rather like a winning line in the pools!
However for more details you must QSO
lan White G3SEK, 83 Portway, Didcot,
Oxon.
Edgware & District RS The Watling
Community Centre, 145 Orange Hill
Road , Burnt Oak , Edgware, Middx, at
8pm on second and fourth Thursdays but
newcomers, and others, can feel in touch
by listening to the slow Morse from
G3ASR both over the air and at
meetings . An Introduction to Amateur
Radio ought to draw the crowds on Feb
II th delivered by John Bluff G3SJE, supplemented by the ARRL film .The World
of Amateur Radio on the 25th. More
from hon sec Howard Drury G4HMD,
39 Wemborough Road, Stanmore, Middx
or 01-9526462.
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Braintree ARS Something for
everyone in the club mag BARSCOM
including a jumbo crossword, set off by
an article on microphone pre-amps. First
and third Mondays, incltfding Bank Holidays, at the Braintree Community Centre, Victoria Street, Braintree, Essex
which happens to be next to the bus station. First Mondays tend to be informal
meetings with lectures and the like on the
third. A nice gesture in the mag is to give
brief details of meetings of three other
local clubs. Publicity sec is Norma
Willicombe, a soon-to-be G6, at 355
Cressing Road, Braintree, Essex, XYL of
editor Bob.
Cheltenham ARA Meets at the Old
Bakery, Chester Walk, Clarence Street,
Cheltenham , with Roger Dixon G4BVY
dealing with receiver performance on Feb
4th, and the 19th devoted to nattering,
with a timely warning of the constructor's
contest on March 4th. Newcomers should
not deride "natter nite" , an old and
revered amateur institution , often a
source of much useful information and a
getting together of young and old to exchange idea s . Get hold of Grant
Cratchley G4ILI , 47 Golden Miller
Road. Cheltenham.

General Items
Some 10 months ago Peter Hawkes
departed this column for Zimbabwe from
where he now writes . . After a while in
Umtali he has settled in Salisbury
boasting a 3 I deg C climate at present
while I try to survive - IO! So far he
hasn't had much time to contact the local
amateurs but hopes to have a TS830 on
the air during 1982. Present rig is an
AR88 from home plus 91 metre longwire,
with the swimming pool providing a nice
ground plane seemingly! G's logged on
15m include G5JZ, GD3PIU, G3CRT,
G30UA, G3WRI, GI4KOF with
G4JDT and G3RXC on 20m in case any
of these wonder where their signals get to.
Rhys Thomas BRS4875 (Bridgend)
decided wisely to stick to his RAE studies
instead of DXing ' and duly took the
December exam. This in addition to his
studies at Bristol University. A spell on
2mand . 70cm is envisaged while getting
up his code speed for the final G4 ticket.
A reader of PW "for more years than I
care to think of' in Lincs apologises for
his handwriting but if mine is as good at
76 I'll be delighted! It puts some of the
younger people to shame! However main
purport of the letter was a request for information on getting hold of a Codar
CR 70A receiver which he feels is best
suited to his needs noW. Contact me if
anyone feels like helping a deserving
cause.
"In the cause of science" is how Frank
Ogden G4JST (Ardingly, W. Sussex)
describes his appeal for a manual or circuit diagram of the Telequipment oscilloscope D52. He is presently engaged
in building a frequency synthesiser and
full power ' linear for the hJ. bands
(editor-please note!) held up by scope
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problems. Ring him on 0444 892059 if
you can help. All expenses paid of course.

OX Time
The snow and blizzards sweeping
across the country do not seem to have
blunted the DXing appetite of readers
although the next lot of mail may bear a
different story. No doubt many fragile
beams will have bit the dust, or is it slush, .
in this reversion to the Ice Age.
Very briefly from A. Magrath
BRS48064 in Ramsgate, Kent, his Trio
RIOOO aided by a longwire in the loft
found JY9RC on 28MHz plus 7P8BX,
VQ9DO and VU20F on 2IMHz. An interesting letter from lan Millar in La
Nucia, Alicante, Spain, points out that he
gave up his call 5H3AP in 1975 yet still
gets cards for recent QSOs particularly
from the USA and Japan, so beware of
pirates!
In spite of studies for the December
RAE Clive Cowan BRS48987 of
Rugeley, Staffs, managed to get his
FRDX400 on to several bands, and, with
the help of a IOm dipole and a Windom
logged VKIHF, YCICBL, YSISC , and
CE5CN on 28MHz, plus VS5DD ,
YN7YN on 21 MHz, then VP2MH on
Montserrat and 9Y4KG on 14. Good
calls on 3·5MHz were VE3FJE, TG9AL,
HC8MD and PY2XX.
John Hayes BSR48544 (London N9)
sent in strings of calls heard on his FRG7700 with FR T -7700 a.t.u. and longwire,
ending with a Datong FL2 filter. Seems
all bands were equally good as far as
John was concerned. Sorting it out I
found A6XTH , C5AAP , C6ANU ,
FP8HL, HC8MD, J3AH, J6LT, J28DL,
JX7FD, S83H, TL8DC, TN8AJ, V3ME
(Box 367, Belize City), VKIHI:,
VK9NYG ,
YIIAS,
Z2IAN,
DF3NZ/ST2, 5N8BRC, 6W8AR all on
10m. Goodies on 15m included D68AM,
HH2A, TU2KC , VS5SP, 6Y5MJ (QSL
via K8ZBY), 7PSBO. The 20m band
showed A7IAA, HKOFBF,J3AH, J6LT,
KC6IN , VP2VJ, VP9HK, 6W8AR,
9X5SL while 40m came up with
CM8KW, BAH, YBOWR, 6W8DY. Of
note on 80m were 3A2EE and 9HIEU.
Another reader likely to leave the
column soon is Rob Gibson in Wadhurst,
E. Sussex, who took his RAE in December. Outstanding DX for Rob was S42A
from the new republic of Ciskei in SW
Africa on IOm . The FRG-7 and fan
dipole for 10, 15 and 20m also accounted
for 5NOATW, 6T2NI (Sudan), 9Q5FL,
AH2L on Guam, C6ANI, HC2VL,
V3ME, VS6HH and SMOGMG also on
10m. The 20m band netted 9X5SL,
C5AAP, HSIBV, UPOL22 (North Pole
Expedition), VP8QI and S79MC.
A letter from Ean Retief ZS6UD explains that shipping problems caused the
abandonment of the DXpedition planned
by ZD7HH and others. Next window is
late S~ or early S3, so don't switch ofT! It
seems that Arthur ZD9GH has now left
Tristan da Cunha so there are now no
landbased stations there. Ean adds that a
10m beacon is under construction, to be
ZD9GI, due on the air in March this year
on 28·2125MHz.

School and other commitments kept
Jon Kempster of Berkhamsted, Herts . '
away from his receiver but he still found
time to catch CT2CR , 6Y5MJ, EP2TY,
7X2BK and TF3A on 2SMHz s.s.b. , plus
9X5SL on 21MH z and EA3VY for his
best DX on 160m.
Just beating the Christmas rush with
his letter Jim Dunnett of Prestatyn,
Clwyd, tells of putting up a folded dipole
for 20m using wire stripped from an old
auto-transformer and wooden spreaders
boiled in wax. That's the idea OM, that's
amateur radio at its best! He has also
tuned the thin g down to 80m with his
a.t.u. with good results. Plans call for the
May RAE and code test and so on the
air. It is all ' modes with Jim I'm glad to
say so starting on c.w. it was EA9EO,
FCOFOO, UHSEAA and 4N I U (YU
land) on 7MHZ, then V3MS and 9Y4KG
on l4MHz. On 21MHz FM7WO and
SP6J showed up, with 28MHz produCing
FM SGA, HCSMD, VP2MFM, VP9BA
and 9Y4KG. In the s.s.b. mode on
14MHz it was A 7IAD, VE8RCS and
SP6PC/ P, with nice ones HC8MD,
HRIAVS , HRIMZM , PZ9AB and
SP6DG on 2SMHz. Finally on RTTY
loggings included 1T9IYG, GJ4HSW,
PY8ZBJ and VEITX on 14, KB2VT,
LUlHCE, 4X4MR on 21 , with AKIB ,
N8AKF , SVBIOE , SVOAN and
YV5GU/ 1 on 28MHz.
In High worth , Wilts, John East
perseveres with his HAC TRF3 on 10, 15
and 20m and a 9 metre dipole. Fearful of
the RAE, he did at last get a handbook
on the subject which allayed his fears no
end. He intends to go it alone now and
has plan s for a three-transistor
transcei ver in due course! Best of the
bunch on 20m was A 71 A U and QSL via
DJ9ZB, HKOFBF on St Andrews Island,
and HZITC POB 2578 in Ryadh ~ Two
on 15 were HRIAVS and ZP5MJV with
C020M, FP8HL POB 1107 St Pierre,
VE3NFR/ P/ 4U who wants cards via
VE3IDW, and 5NOATW QSL POB
3197 Lagos.
.
Just in time is a long letter from Anne
Edmondson BRS47285 of Edinburgh,
who seems to have all the gen on the new
country of Ciskei noting S42A, G and
CIG, all QSL via ZS2BM. Banking on
the Arabian Net around 0500 on Fridays
Anne got the coffee ready, pencils sharpened and eyes open recently only to
have the band fold up on her. That is
what makes it all so exciting, Anne! She
did a lot of listening in the CQ WW CW
contest to keep her hand in and was most
impressed as the end came at midnight
" the silence was deafening, as if Monty
Python's foot had descended on the
whole world", a very nice summing up.
There are those who wish that that would
really happen to the contesters! So the
best of Anne's log are A 71 AD POB4 74 7,
Doha, Qatar, on 20m, JG3RID and
JH6SAK on 15m, plus OY7ML and
TF30F on 160m indicating that Iceland
is also on Top Band now. Anne uses a
Realistic DX200 and an indoor wire.
There it is for another month, wishing
it were really March and the end of this
deep freeze routine! Don't forget logs and
letters to arrive with me by the 15th of the
month.
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MAIL ORDER
FROM

MORSE KEYS
HK 707 Straight Up/Down keyer
£11 .44
BK 100 Semi-automatic mechanical bug £17 .88
M K 702 Up/Down keyer on marble
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
2Ml0-80P 144MHz 10Winput/80W
output with 9dB preamp
2M25-150P 144MHz25Winput/150W
output with 9dB preamp
2Ml0-150P 144MHz 10Winput/150W
output with 9dB preamp
2M3-150P 144MHz 3W input/150W
output with 9dB preamp

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;\Nhip Coils 40/80/160
Base Standard
Base Heavy Duty
Extenarod

by two way
FREEPOST
MICROWAVE MODULES
MMT 432/28S
£149.00
MMR 432/144R
£184.00
M MT 28/144
£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
MMC432/144S
£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 432/100 linamp
£228 .85
MML 144/25 linamp
£59,00
MML432/501inamp
£119.00
MM2000
£169.00
MMS 1
£115.00
YAESU CONVERTERS
7700 Series
£63.00
£69 .00
£65.00
£66.00

Model A
Model B
ModelC
Model D
ROTATORS
Skyking SU 4000
Hirschmann 250
Emoto 502CXX
KR 400RC
AR40
KR 950 2A
Rotor Bearing

£92.00
£35.00
£139.75
£92.85
£59.00
£50.00
£12.00

·AII items VAT and carriage paid.
(All Items

£209 .88

£25.88
£6,56
£4.26
£30.48
£6.56
£4.26
£18.11
£6.56
£6.00
£6.50
£12.00

No Quibble Guarantee
Same Day Despatch
All Items Advertised

DAIWA
CNA 1001 AutoATU 200w RMS
£128.00
CNA 2002 Auto ATU lKwRMS
£185 .00
CN 620A RF Power Meter 1.8 to 150 Mhz 1 Kw
£49.99
CN 630 RF Power Meter 140-450 Mhz 200w
£69 .00
£49 .00
SR 11 Scanning Receiver
STILL HELPING WHERE IT
HURTS
Here's a list below to make buying easier for you Work it out yourself- You'll see -It really is easy!
"And guaranteed for two years"
12 PayList
Price Deposit
ments
Product
Yaesu FT902DM
£885
399
£40 .55
Yaesu FRG 7700/S
£329 £139
£15 .89
Yaesu FRG 7700/ M
£409 £180
£19.01
YaesuFT101ZD/FM
£665 £300
£30.41
Yaesu FT 101ZD/AM
£650 £275
£31.29
YaesuFT101Z/FM
£28.27
£590 £250
Yaesu FT 101Z/AM
£575 £225
£29 .15
Yaesu FL21 OOZ
£425 £185
£20.08
Yaesu FTl
£1295 £600
£57.91
Yaesu FT 480R
£379 £185
£16.18
Yaesu FT707
£569 £230
£28.27
Yaesu FT290
£249 £120
£10.82
Standard C78
£99
£10.04
£219
Standard C58
£11,69
£247 £107
ICOM 730
£574 £250
£27.00
ICOM 720A
£883 £400
£40.26
ICOM290
£366 £166
£16.67
If you don 't like easy payments call us anyway
for price.

Choose your AMTECH here
Amtech 100 Mobile Match
Amtech 200 Random Wire ATU 10-160m 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 Demodulatorfor FRG 7

£252 .00
£275.00

TRONIXPSU
British made, 5 amp constant,
7 amp surge, fully regulated and
£27.90
protected.

ICOM IC 730. All bands 10- BOm including30m, l7mand l2m. l00wRFout
and 40wAM. Twin VFO, digital readout, 3
speed tuning down to 10Hz. Dial lock,
RIT, N.B. and Switchable Preamp. See list
for H.P. details.

Goods by return post.
stock at tIme of gomg to press)

£209.88

Send 50p for our
bumper bundle
literature

W2AU BALUN
3.5/30 MHz 2.5 Kw with Lighting
Arrestor - Suitable Vees, Yagis,
£12.99
Doublets, Quads etc.

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
£28.75
REECE UHF 74144/432
£16 .28
HANSON FS 500H
1.8/60MHz 2Kw
£67.85
OSKAR SWR 200
3.30 MHz2Kw
£40.00

£184.00

FDK Multi 700EX
£199.00
FDK Multi 750E
£299 .00

UNADILLA/REYCO
Antenna TrapsPrecision moulded coil forms stainless - hardware - Aluminium tube
irridit finish - Coated aluminium
wire. Fully waterproofed.
Available 7/14/21 MHz £12.99

STANDARD
C8800 2m , Tcvr
C7800 70cms Tcvr

£138.00

SHURE MIC!:;
201
Hand ceramic omnidirectional
£14.49
high impedance
Hand ceramic noise
202
£15.18
reducing high impedance
Hand controlled magnetic
401A
£16.56
high impedance
Hand controlled mag. Iow
401B
£16 .56
impedance (200 ohms)
Desk adjustable height
444
controlled magnetic
£32.43
Desk controlled response
526T
transistor preamp
£39.33

£16. 95 1
£29.95
£43.95
£24.90
£15.25
£7.25
£11 .90

ANTENNAS
Wide range in stock including JAYBEAM - HYGAIN - GOTHAM - TELECON
- HOKUSHIN etc.
Bantex 5/8 whip complete antenna
£8.99
Bantex tw whip complete antenna
£3 .50

AMCOMM

SERV~ES

(P!:
FREEPOST,
HARROW HA2 OBR.

I

Please send me ...................... ,.............................................................
at ................................................................ enclosed cheque/P.a. for

1

In

\ AMCOMM SERVICES
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX.
Telephone: 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
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All items over £ 100
available on easy terms
at List Price

.... " .............................................. ,........ ,or charge my VISA/ACCESS
11

Nr ............................................................ ......... .......... .......................... ..
Name ....................................................................................... ,........ ,.. ..
Address ................ " .......... " ........................ ,.. ... ,....... ,........................... .

L .....=., . .=. . . =. . . = . . =, Po~Co~, ..,.=. ... :. :. :. :. ..,. .=.
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1

1

Photo Acoustics Ltd

MAIL
ORDER

MICRO COMMUNICATIONS DIVISION

BUDGET
ACCOUNT

WE ARE AUTHORISED DEALERS FOR:
AUTHORISED

[f 4!ICOMI®
DEALER

TR-7730
H.F. Transceivers
P&P
Trio TSS30S .............................. £694.83 (4.501
Trio TS5 30S ............................... £534.98 (4.501
Trio TS 130S ............................... £529.09 (4.501
Trio TS 130V ...
...................... £445.05 (4.501
Vaesu FTl ............ .................... £1295.00 (4.501
Yaesu FT902DM ...................... £885.00 (4.501
Vaesu FTl01 ZDF M .................. £665.00 (4.501
Vaesu FT70 7 ............................. £569.00 (4.501
2 Metre & 70 cms
Trio TS 770E ....
... £784.99
Trio TR 9000.........
. ....... £374.90
Trio TR77 3 0 ....
.. £247 .94
Trio TR23 00 ............................. £166.75

IC-251

FT-707

(4.501
(4.501
(4.501
(4.501

:::;:~ :::~g~gg:u::::::: ~~::: I::~m

Trio TR2500 ............................. £207.00 (2.501

2 Metre & 70 cms

P&P
lcom IC25 1E .............................. £499.00 (4.501
lcom IC290 E
£3&6.00 (4.501
leom IC25E ............................... £259.00 (4.501
Icom IC2 E........... ....................... £169.00 (2.501
Vaesu FT29 0R ........................... £249.00 (4.501
Vaesu FT70S R ........................... £219 .00 (2.501
Vaesu FT20B R........................... £209.00 (2 .501
Vaesu FT4S0 R........................... £379.00 (4.501
Vaesu FT7S0 R. ...
. ............... £449.00 (4.501
FDK M700EX..
............ £199.00 (4.501
FDK M7 50 E................................ £299.00 (4.501
AZD EN PCS3000 .............. £219 .00 (4.501
FOR THE LARGEST RANGE IN C. B.
LCL2 740
COLT
OSCAR
CVBERNET
FIDELITY
MIDLAND
ROTEL
LOWE TX40
REFTEC

-24 HOUR ANSWERPHONE

RECEIVERS
P&P
Trio Rl 000 ............................. £297.85 (4.501
Trio R600 ............................. £235.00 (4.501
Lowe SRX 3 0 0 ......................... £195.00 (4.501
Vaesu FR G7700 ........................ £329.00 (4.501
Vaesu FRG77 00M
£409.00 (4.501
SX200N ....................................... £264.50 (4.501
A51 7 Airband Receiver.
£49.4511.00)
Academy CB-Airband .................. £14.95 (1 .00)
VIC2 0 Compuler .....
...... £189.95
~E:~~';:

COMPUTERS

eAS~R~e~~R RY

CUSHCRAFT

~"o"x7J'

AVA ILABLE ON:

A~nE

HOKUSHIN

~A~~~~

VIDEO GENIE

CREDITCHARGE

~~~he R~t~~O~.:·::.................... ·::::::·£6~~~:.sot;
~~6f~,~~o~~00R R Olalor.:.:. ~~g~:~ I::~I

5 amp PSU Bermec ................... £14.75 (1.251
10 amp PSU pp 13 10···:: f:~1l.~ \t~~\

~~1a\'ZFa~es~ey:r~~~:::

£33.00 (1 .25)

DM801 G.D.O.............................. £50.03 (1 .251
SPl 5M SWR & Power M el er. £29 .99 (2.501
SP3 0 0 1.S·500 M hz ................... £79.99 (2.50)
SP400 130·500 Mhz .................. £59.99 (2.501
CNA 100 1 Au lo ATU ... ............ £129.95 (2.501
CNA2002 Aulo ATU .......
.. £228.00 (2.501
SW l l OA SWR/ Power ................ £31 .33 (1 .251
CN 6 20A Twin Poin ter SW R.
£52 .81 (2 .50)
LAR VHF Om ni Match .............. £34.90 (2.50)
LAR HF Omni Match .................... £69 .25 (2 .50)
FULL RANGE OF MICROWAVE MODULES

PART EXCHANGE-

58 HIGH STREET, NEWPORT PAGNELL, BUCKS.
TEL: 0908610625

,

"""'''''' "

1'1'.'" .,

LOOK! LOOK! LOOK!
Due to popular demand . we have decided to continue manufacturing Frequency Display Units. for the FRG7 . the SSR 1
Century 21 & SRX 30 Receivers.

Your Official Yaesu dealer in Greater
Manchester for the North West.
Our premises are situated about 1km
from Bolton town centre adjoining
the main Bolton to Manchester road,
where there are excellent on-street
parking facilities. We are five
minutes walk from Trinity Railway
Station and adjacent to bus stops for
the Nos. 8, 28, 29 , 542, 543 buses.
Opening hours 9 am to 6 pm
Tuesday to Friday, 9 am to 5 pm
Saturday. Monday by appointment.
S.A.E. for our catalogue and price
list.

Price £44.77p inc. of VAT postage & packing.

NEW PRODUCT. CB CB CB
The PERSUADER SPEECH PROCESSOR at £38.18p inc. VAT
postage and packing.
Goods despatched within 14 days.
SA.E. For further information to:

MOSLEY

BROOKES ELECTRONICS LTD .•
2A. Leicester Street. Norwich N R2 2AS.
C.W.O. VISAAND ACCESS
Tel : 0603 24573

PROGRESSIVE RADIO
ALL ORDERS DESPATCHED BY RETURN POST

Credit Card and Hire Purchase
facilities with written quotes on request.
Special package deal for new
licensees setting up station.

,~
.

'1' .Z
. . .j

"
,
~

DEVELOPMENT
AUTO MARINE
COMPANY . .
60 ORLANDO STREET,
.
BOLTON

'Phone(0204) 21059

I

VISA

NICADS. 'AA' size 9Sp. 'C' 2 AH £2.50p. '0 ' 1.2AH £2.4Op. '0 ' 4AH £3.50p.
UNIVERSAL NICAD CHARGER, charges 'AA', Cor 0 cells, up to 4 of each type £9.25p.
SWITCHES. Min. toggles, SPST 8 x 5 x 7mm 42p. OPOT 8 x7x7 mm S5p. OPDT cloft
12 x 11 x9 mm 77p. HEAVY OUTY-OPOT 240VAC 10 Amp 31p. PUSH TYPE , push on 16 x 6mm
l5p, pu sh to break version l7p, MER CURY (TI LT) SWITCH. l "x l " 3Sp.
NSA 1198 8f digit multipl exed displays. com . cath. with data sheet [l.45p.
SPECIAL OFFER TIL209 Red LED's 10 for 75p. 0.2" LEDS, red, yellow. Rreen .1Op each.
MICROPHONE QFFERS : P.A./C. B. hand held mi kes w ith thumb switch + curly lead,
1. 600 n dyna miC [3 .95p, 2 . 60 0 n noise ca nce lling type [7.25p, 3 . CB pow er type w ith volume
cont rol [7 .95p. EM103 Electrat Condenser Mike, 600n. Omni. 50- 1600Hz. aluminium case
172 x 22mm w ith ba tt ery [7.25p .
ANTEX SOLDERING IRONS : Models e15. eX 17 and X2 5 all £4.45 each.
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £12.25p
+ 87p P+ P.
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end SOp.
40KHZ TRANSDUCERS. RX/TX £3.50 pair.
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.6Op.
MINIATURE SOLID STATE BUZZERS. 2 voltages available, 6 or 12VOC 76p each, Loud
12 volt buzzers 66p.

Cash with order p lease, official orders wel come from schools etc., p lease add 30p
postage and packing. VAT inclusi ve. N ew catalogue at prin ters. Sorry for de/a y.
A ll SA. E. 's sent are being held until catalog ue is re ady.

31, CHEAPSIDE, LIVERPOOL L2
2DY
._
_ _ _ _ _.........1
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a low-pass in series. A high -pass filter
with a cut-off of I kHz in series with a
low-pass filter with a cut-off of 2kHz will
make up a band-pass filter for the range
I kHz to 2kHz. A filter with a narrow
pass band centred around 1000Hz would
be useful for picking out C.w. and this is
probably the type Trevor had in mind.
Fig. 3 is the symbol for a band-pass or
acceptor filter.

"I was under the impression that audio
filters were only of use with c.w." writes
Trevor Corns from Sheffield, who is
referring to Mike Barraclough's gear
mentioned in the January issue. Trevor
goes on to say that "perhaps other
readers would be interested to learn more
of these devices and their uses". Well ,
there are all sorts of filters so perhaps a
quick run down of some of them might be
of interest.

Low-Pass Fi Iter
A low-pass filter as the name suggests,
will pass all frequencies lower than its
" cut-off' frequency . This is usually
denoted by fe. Fig. 1 shows a low-pass
filter. The tone control of a radio receiver
is an example of an audio low-pass filter;
it attenuates the higher tones but allows
lower ones to pass through it.
o

o

o

Fig. 1

High-Pass Filter
As we might expect, this one passes all
frequencies higher than fe and one is
shown in Fig. 2. My BRT400 has a
switch marked SPEECH/MUSIC. In the
speech position there is a 400Hz audio
high-pass filter in circuit which removes
all the low notes and is very useful for
eliminating rumble etc.

Fig. 2

Band-Pass Filter
This one passes a band of frequencies,
everything above and below the two cutoff frequencies being attentuated. You
can make one by joining a high-pass and

Fig. 3

Fig. 4

Band Stop Filter.
A high-pass with a cut-off of 2kHz in
series with a low-pass with a cut-off of
I kHz would make up a band-stop filter
with a stop band between I kHz and
2kHz. Fig. 4 is the symbol for a bandstop or rejection filter. A notch filter is
just a band-stop with a very narrow rejection band and such a device is very useful
to the broadcast band DXer for removing
heterodynes and whistles.
I use the Tunable Audio Notch Filter
supplied by Cambridge Kits, who advertise in pw. It is placed in circuit between
the receiver and phones or loudspeaker.
The " tuning control" moves the notch
around the audio range so that you can
tune-out a whistle of any pitch. The
quality of the audio is not affected by the
notch as its width is too narrow to be
noticed.

Dial Search. which was mentioned last
month. During the daytime, locate your
local stations and put a mark on the scale
or its cover glass, corresponding to each
of them. After dark the band will be alive
with signals but it should be possible to
identify the stronger ones with the aid of
our frequency list. Some of these stations
can be marked on the scale as well. We
should now be in a position to get fairly
close to any choser frequency.
How do we find 660kHz? From John's
QTH it should be easy to locate RTE2
Athlone on 612kHz. Now tune up the
band until the BBC World Service appears, which is on 648kHz. There is an
East German on 657kHz and a West
German on 666kHz so WNBC, if it is
audible, should be found between the two.
lt is a lot easier than it sounds to find
your way about the band this way. This is
the method used by the visually
handicapped-on the short waves as well
as the medium waves!

Medium Wave What Now
This is the title of a five-page information pamphlet produced by Media
Network. the popular Thursday
programme from Radio Netherlands . The
pamphlet gives constructional data on a
standard one metre-square medium wave
loop antenna. There are instructions how
to use the loop and how to identify some
man -made interference (QRM) that
creates problems for the medium wave
DXer. There is also the circuit of a single
f.e .1. amplifier that can be used with the
loop. It is not a differential matching amplifier (d .m.a.) which is the type normally
used with loops and the writer recognises

Find That Station
"I picked up a very faint signal
somewhere between 700kHz and
900kHz" writes reader John CorIess of
Claremorris in Ireland. The station John
heard is WNBC in New York on 660kHz
and he goes on to ask if I know where he
can get an accurate frequency scale for
his receiver.
Few receivers, even expensive ones
have accurate tuning scales, hence the
popularity of digital readout. One solution to the problem is to use a crystal
calibrator to provide markers at known
intervals across the bands but this is unnecessary on the medium waves as a set
of markers already exist. They are the
120 channels of the Geneva Plan .
Starting at 531 kHz they occur at intervals of 9kHz right up to 1602kHz, each
channel being a multiple of 9kHz and
each one being occupied by a European
broadcasting station.
How do we use these markers? We
need a frequency list such as the one in
the World Radio and TV Handbook or in

Pennant from

Radio Segovia in
Spain
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the danger of using a straight amplifier as
he recommends its use to OXers who live
in a quiet area.
The pamphlet then goes on to cover
image interference, cross-modulation and
overloading and it ends with a list of
medium wave OX clubs and OX informa tion available over the air. The
pamphlet is available free of charge and I
\vould highl y recommend it to anyone interested in exploring the medium waves.
Write to Jonathan Marks, Producer :
Media Network. Radio Netherlands. Box
222 , Hilvers um. Holland.

well as listing stations on the medium
waves it covers radio on v.hJ. and TV on
u.h.f.
Reader Ted Jones (Woking) has sent
me a lot of information about Chiltern
Radio which came on the air on October
15. It is on 828kHz (362m) with a power
of 500 watts and is located near
Ounstable in Bedfordshire. The station
will QSL a correct reception report with
their three-colour QSL card (return
postage or an IRC is appreciated) and
they have already had reports from
Sweden , Norway and Finland. The address is Chiltern Radio, Chiltern Road,
Ounstable, Beds, LU6 I HQ.

Local Radio
Local radio is certainly expanding
these days. a fact brought home when I
looked through my copy of the IBA

Pocket Guide to Transmitting Stations.
The guide says that an initial nineteen stations in eighteen areas came into operation in 1973-76. Ten more programme
companies begin ' broadcasting in
1980-81 and the Home Secretary has approved a further fifteen localities for the
next stage of development. There is also
the BBC network.
The pocket guide is a useful aid to the
local radio OXer a nd for those who missed it a couple of months ago, it is
obtainable for the asking from IBA In formation Service, Crawley Court,
Winchester, Hampshire. S021 2QA. As

It was while purchasing a three-way antenna switch ba sed on PL259 plugs and
sockets that a lightning arrestor caught
my eye. It had a PL259 plug a t one end
and a S0239 socket at the other. On the
body is a terminal for a connection to
earth and the device seems to contain an
internal spa rk ga p. I have fitted the
arrestor between my long wire and the
antenna switch. which is used to connect
the antenna to either of two receivers. The
third switch position now connects the
antenna to earth when it is not in use and
I feel rather pleased with the new set-up.
The switch of course could be used to
givea choice of three antennas to a single
receIver.

Chiltern Radio

OX Heard
"Thanks to your information about
North American m.w. OX in the November issue of PW. I have located two so
far" is the message from Simon Hamer of
New Radnor. Using his Grundig Satellit
1400, along with a 9 metre-long wire connected to his Grundig Melody Boy which
is used as a coupler to the Satellit, he
picked up WNEW in New York City at
0030 on November 4. The programme
was called Thanks for the Memory being
a tribute to Bob Hope. This was followed
by the station identification. CJYQ in St
John 's in Newfoundland on 930kHz was
also picked up at this time with pop music
and identification . Simon is trying to hear

Torshavn in the Faroe Islands which
broadcasts on 531 kHz. Sign-on on weekdays is at 0715 and this is the best time to
catch it. Torshavn is also on the air from
1830 to 2305 but QRM is strong at this
time. I had excellent reception of
Torshavn from the Shetlands a couple of
years ago but unfortunately I did not
have a tape recorder with me. I won't
forget one when I'm back there later this
year.
Rumour has it that Trans World Radio
may be opening a 200kW station at
Torshavn and they may be starting tests
in 1982 so this elusive broadcaster may
soon be heard by all.

derstorm), from discharging through the
receiver and perhaps damaging the input
circuits or the OXer. I doubt if there is
any real protection against a direct hit.
Some measure of protection against static
build-up can be obtained by connecting a
resistor of about LOkn or an d. choke
from the receiver antenna socket to earth,
but I prefer to keep the problem away
from the receiver if possible. Model LA 15
Lightning Arrestor is the name of the
device I bought. It appears to be designed
for CB radio and I got mine, along with
the antenna switch, from Progressive
Radio, Cheapside, Liverpool, who advertise regularly in pw.

In order to answer this question we
have to look at the way a superhet
receiver works. Fig. 1 shows a typical
" front end". When a receiver with an intermediate frequency (iJ.) of 465kHz is
tuned to a station on 6·19MHz in the 49
metre band then the local oscillator will
generate 6·655MHz (6·19 plus 0·465)
and the difference between the two
(465kHz) will come out of the mixer stage
into the iJ. stages for further processing.
A station on 7 ·12MHz which is in the 41
metre band will also produce a difference
signal of 465kHz when it beats with the
local oscillator (7·120 minus 6·655) and
this too will be fed to the iJ. stages. The
signal on 7· 12 is called the image of the
one on 6·19MHz.
What this means is that images of
strong signals on the 41 m band can appear when the receiver is tuned to the
49m band. Similarly images of stations in
the 49m band can appear near 60 metres.
The BBC uses 5·975MHz on the 49m
band and the image will appear when the
receiver is tuned to 5 ·04MHz which is
not far away from Neil's station "on
around 5·IMHz."

Images
"Can you suggest why I hear stations
well away from those noted? " asks reader
Neil Cummings who lives at Port
Sunlight in Merseyside. Neil goes on to
say that he can hear the BBC around
5· I MHz which is on the edge of the 60m
tropical band.

Remedies

Lightning Protection
The purpose of a lightning arrestor is
to prevent any static build-up on the antenna (such as might occur during a thun-
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Fig. 1

Receiver manufacturers of course do
their best to suppress images. If you look
at a receiver specification you may come
across " image rejection 40dB." This
means that any image will be 40dB
weaker (1/1 OOth) than the correct signal.
This reduction can be achieved in two
ways. By using a high value for the i.f.
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which means that you will have to have a
second, lower value i.f. to obtain good
selectivity, which in turn leads to a multiconversion receiver. The other way is to
have a number of selective tuned circuits
between the antenna and the mixer.
A simple set may only have a single
tuned circuit before the mixer and if the
i.f~ has a low value (typically 465kHz)
then image rejection will be poor. Such a
receiver will pull in plenty of stations,
many of them at two places on the dial. A
more complicated receiver with good image rejection will, strangely enough appear a lot quieter since stations, including
interference, will appear only once on the
tuning scale. If you do pick up a station
at two places on the dial then try each for
optimum reception. The QRM on the image may not be the same as on the correct
frequency.
Is there anything we can do to improve
reception on a receiver with poor image
rejection? Yes, a preselector will help.
This is a tuned r.f. stage in a separate box
with its own power supply. It is adjusted
to give a boost to a selected frequency but
not to others. There is a danger though
as a preselector may cause overloading
if it is used in a crowded band. It is not
possible to use a preselector with a portable receiver operating on its own whip
antenna.
Preselectors are available commercially or you can make one. Radio
Canada International will supply a plan
for a preselector covering the range
5·5MHz to 22MJ-Iz, which can be con structed in a mini-box. Write to RCI, PO
Box 6000, Montreal H3C 3A8: Canada,
arid ask for a copy of their Inexpensive
FET Preselector leaflet.

EDXC Country Landlist
In the September 1981 issue I referred
to the Reporting Guide published by the
European DX Council. Michael Murray,
who is Secretary General of the EDXC'
has now sent me a copy of their Country
Landlist which he thinks may be of
interest to readers. It is a 16-page list of
existing and former radio countries for

Radio Nederland
Radio Netherlands

use in conjunction with QSL ladders and
DX diplomas. A total of 316 countries is
listed. A copy of the EDXC Publications
List is available from PO Box 4, St Ives,
Huntingdon , Cambs. PE 17 4FE, for
return postage or one IRC and the
Country Landlist costs £ I or six IRCs

Readers' letters
Is there such a thing as a short wave
loop antenna? asks Julian Clover of
Norwich. The ordinary loop will work up
to about 2·5MHz if you take ofT turns to
get it to resonate above 1·6MHz. Above
2·5MHz the directional efTect gradually
disappears, especially after dark. A few
receivers have an internal ferrite rod antenna for use up to 12MHz and one I
handled recently did seem to null out
stations on the short waves. You can also
get some sort of directional efTect from a
receiver with a whip antenna if you place
the whip horizontally and point it in different directions.
Rick Lewis is having problems with his
dipole. Each section of it is 15·5 metres
long and he wonders whether it is
a 30-metre or a 15-metre dipole. The
formula 142· 5/L gives the resonant fre ...
quency, L being the total length of the top
between the insulators at either end. In
this case the antenna is a half-wave dipole

Solar

"I hope you Europeans soon get the 6m
band," said an amateur in the USA to an
HB9 while working cross-band 6-lOm at
midday on December 13. Quite right too,
because, apart from the enjoyment, there
is still a lot to learn about ionospheric
propagation at 50MHz and, after all , it
was the old timers who originally
pioneered the band in the late 1930s and
there are many amateurs today eager to
carry on where they left ofT.
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Both Cmdr Henry Hatfield, Sevenoaks
and I recorded individual bursts of solar
radio noise at 136 and 143MHz respectively (Fig. I), on November 17, 18, 19,
20, 28 and 29 and December 2, 5, 13 and
15 and noise storm conditions on November 19 and 30 and December 7, 12, 13
and 15 . "Having monitored the MSF
signal on 60kHz every day for the past
two months, I am confident that there is
no direct correlation between its signal
strength and activity on the sun in visible
light or at a wavelength of 2m," writes
Henry who will continue to develop
.equipment for v.lJ. and make comparisons with his regular solar observations.
Ted Waring, Bristol, using his optical
equipment, counted 22 sunspots on

at 142 ·5/31 = 4·6MHz which is approximately 65 metres. Alan Williams
G3KSU writes again to say that a dipole
fed via a loss less feeder such as 3000 ribbon or 6000 open-wire plus an a.t.u . can
be used on any frequency either above or
below that for which it is cut. Yes, but
tuned feeders are a complex subject on
their own. Alan 's suggestion that the
correct " cut" for most s.w.1. dipoles is
determined by the length of the back
garden is probably the last word on the
subject.
Images have been troubling lan Kelly
(Reading), who uses a portable radio
cassette with 18 metres of wire run
around his bedroom. TV buzz is also a
problem but Ian has persevered and
pulled in Radio Free Canada on 15 ·045
at 2200, VNC (the time signal station in
Australia) on 12MHz at 0817, WWVH
Hawaii on 15MHz at 0200 and Radio
Nacional Brasil on 17 ·83MHz at 0256.

Broadcasts Heard
A Yaesu FRG-7000 with Joystick and
a.t.u. pulled in two rather good catches
for John Godwin of Rugeley. Radio New
Zealand came in on 11 ·945MHz at 0830
but with some QRM while the VOA in
the Philippines was heard on 26MHz in
the Ilm band at 1300GMT. Neil Cummings (Port Sunlight) has a Realistic DX100 which pulled in Radio Japan on
15·195MHz at 2210 for him. In reply to
Stephen Blanchtlower, sorry but I cannot
handle information on pirates or unauthorised broadcasters. Mark Slater,
Beckenham uses a Wien Mach 7 Radio
Cassette along with a 30 metre long-wire
and a.t.u . He picked up the Voice of
Nigeria on 15· 12MHz at 2140 and International Christian Radio Toronto on the
31 m band at 2105. He wonders if anyone
can identify this one for him.
Finally a couple of items of interest.
Swiss Radio International is now on
25·78MHz in the 11 metre band at 1100
with its African programme, and Tahiti in
the Society Islands has been coming in
well on 11 ·825MHz in the 25 metre band
before it signs ofT for the "night" at 0730.

November 16, 33 on the 28th, 44 on
December I and 50 plus on the 12th.

The 1Om Band
Conditions were well up at 0915 on
November 16 when I received strong
signals from ZL3SA in Christchurch
while he was in QSO with G3VWR on
the Isle of Wight, yet, and this may be
due to the solar activity, at 0900 on the
19th the band was generally quiet except
for a lone CQ DX from VK6NJV. I
again heard signals from VK on December I and 6, and from Japan on November 17, 20, 21 and 25 and December 3, 6
and 11. Although OX from the Far East
seemed limited, strong signals from
Canada and the USA pounded in almost
every afternoon between November 16
and December 16. Band conditions were
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Fig. 1: One of the many
one-minute duration
solar bursts recorded by
the author in November

--- -------- -~-: --=. .-~ 1

amateurs, to seek affiliation with the
RSGB through the v.hJ. committee and
the 6m representative and to publish a
newsletter for members about five times
per year. Membership is open to alllicensed amateurs and s.w,l.s interested in the
6m band, and details are available from
G4JCC, QTHR. Among the list of
beacons that Peter kindly sent me are
FY7THF 50,0386MHz, ZB2VHF
50·035MHz, ZS6DN 50·050MHz and
5B4CY 50·50IMHz.

The 4m Band

sometimes strange with echoes on some
European stations on November 16 and
22 and December 5, and at 0858 on the
13th. I heard t\\'o "G" stations carrying
out antenna direction tests and talking
about "round-the-world echoes". At 1510
on November 28, Harold Brodribb, St
Leonards-on-Sea, heard VE3FYN make
his first contact with a station in Cyprus,
both sides of a QSO between VEIBLS
and VE3MLH and Ws 1,2,4.8 and 0
working into Europe. Harold has also
been keeping a watch on the m.u .f. and
received signals up to 46MHz on November 20. 48MHz on the 25th, 44MHz on
the 28th and 47MHz on December 8.

10m Beacons
During the 3 I-day period between
November 16 and December 16, I
received signals of varying strengths from
the 10m beacon stations in Australia
VK2WI on 15 days and VK5WI on 6
days. Bahrain A9XC and Bermuda
VP9BA on 31 days, Cyprus 5B4CY on
27 days, Germany DLOIGI on 3-1 days,
Hong Kong VS6HK on 8 days and a new
one which I know nothing about, U2ABJ,
almost daily until December 10. J. F.
Coulter, Winchester, Henry Hatfield and
Ted Waring, Bristol, have also logged
U2ABJ and like myself, want to know
more about it. Any ideas?
"On November 28, Adelaide VK5WI
was very strong while Sydney VK2WI
was weak, usually the reverse is the
case," writes Arthur Swatton, Westdiffon-Sea. who listened for beacon signals
on 21 days during November and almost
daily heard A9XC, DLOIGI, VE2TEN,
VP9BA, U2ABJ and 5B4CY. Ted heard
the Canadian and South African beacons,
VE2TEN and ZS6PW on most days between November 15 and December 9 and
like Henry and me, Ted heard the
Caracas beacon YV5A YV on November
16.
We all noted that signals from the
Hungarian beacon HG2BHA were a bit
sparse but when it did come up its signals

were very strong, sending the meter on
my FR-IOI to S9 at 0900 on December
10. Both Henry and Ted have been
checking 28, 277MHz for DFOAAB
which they heard on a few days in
November and occasionally in early
December.
J. F. Coulter runs an FRG-7 and during his beacon check on December 14, he
read the following "de Florida Beacon
WD4HES, 1930 N'e ptune Drive,
Englewood, FI, 33533, Merry Christmas
73".

The Bm Band
Toward the end of November, Peter
Turner G4IIL, Brighton (Fig. 2), heard
stations from Canada, Gambia, Libya,
South Africa and the USA on 6m. Peter
told me about "SMIRK''' .an organisation
called Six Metre International Radio
Club, whose UK members can be heard
on 28,885MHz looking for cross-band
QSOs with overseas stations around
50·2MHz. I heard signals from KIJRW,
KAIPE, K2QEI and WIEJ during the
period December 7 to 15 when the band
was open on most days between approximately I 200 and 1500. A 6m group for
the UK is in the process of being formed
by an ad hoc committee under the acting
chairmanship of Harold Rose G4JLH.
Among the aims of the group are: to
obtain the use of the 6m band for UK

G411L
Flal!

Tlng.,nt.r,n

'32 Marina Palld,
Brlohlon

Tr-o.ron
Dyfed

Su ....

73's

GW411L

Peter Turner:

Fig. 2: -Peter Turner's unique QSL
card

From his QTH in Tregaron, 305m
a.s.l. Peter Turner becomes GW4IIL
(Fig. 2), and using a FT-200 into a
Magnum 4 and a 4-element quad antenna
frequently works EI2W , EI9Q,
GD2HAZ, GI3TLT, GM3WOJ, RSGB
past president Basil O'Brien G2AMV,
and his neighbour GW3MHW on 4m.
Although many skeds are arranged on
3· 718MHz around 0830, Peter is always
looking for 4m QSOs and reminds us to
keep an ear open during the sporadic-E
season for the Gibraltar beacon ZB2VHF
on 70·120MHz. When in Wales, Peter
calls during the evening, on the hour, for
5 minutes, beaming west and north looking for s.s.b/c.w . contacts on
70·200MHz.

RTTY
The British Amateur Teleprinting
Group are introducing three new
operating awards to promote interest in
RTTY operation in the v.hJ. and u.hJ.
bands. The awards are available when
satisfactory proof is submitted to
BARTG that 100 different stations have
been heard or worked on 2m, 50 and
70cm and 10 on 23cm using RTTY as
the mode of communication. Application
for BARTG membership and full details
of these awards are available from Mrs
Double, 89 Lindern Gardens, Enfield,
Middx. EN 1 4DX.
Congratulations to G3NNG on winning the single-operator section of the
Autumn VHF RTTY contest and to
G4BPO on winning the multi-operator
section. The cups, donated by the Ealing
and District Amateur Radio Society,
were presented at the BARTG AGM last
November.
Between November 16 and December
16, I copied 180 R TTY stations spread
over 26 countries, CN, DL, EA, F, G,
GI, GW, HA , HB9, I, JA, K, LX, OE,
OK, ON, OZ, PA, SK, SP, SV, UK, YE,
VK, YU and 3A. Among the interesting
QSOs I watched on the video display
were those between F8DP and 160HF
and OZICBX and ON6IU around 0930
on November 16, DF6UD and DJ8QQ
at 0925 on the 23rd, NL 7G in Alaska
and DL3SAC making his second RTTY
QSO (he only received his DL call on the
20th), at 0905 on the 25th, DL9FA V and
IOUNT at 0925 and WB3EPT and
WB9NKH at 2046 on the 27th, 11 EVJ
and DFIGW at 0845 on the 28th,
OZICBX and DJlUR at 0930 on
December 2, OE2LCL and HB9BZZ at

Practical Wireless, March 1982

76
www.americanradiohistory.com

FT-l01ZD Mkm
YAESU's FT-101 ZD with FM is the most
popular HF rig on the market thanks to its
very comprehensive specification and
competitive price. Incorporates notch filter,
audio peak filter, variable IF bandwidth
plus many other features.

FT-707 All solid-state HF mobile transceive~.

The most advanced 2 metre
mobile available today- USB , LSB , F
scanning with priority channel, 4 memory
channels, dual synthesized VFO system .

FRG -7 General coverage receiver

The set with the world-wide
reputation . YAESU's famous FRG-7 out- performs
many a more expensive set. Rugged and reliable,
it features high sensitivity and Wadley loop
stability - a delight to use for the established
amateur and new SWL alike . .

The definit ve HF mobile rig, digital,variable IF
bandwidth , 100watts PEP SSB. AM , CW (pictured
here with 12 channel memory VFO) . Latest bands.

FRG-7700 High performance
communications receiver

YAESU's top of range receiver. All mode capability .
USB , LSB, CW, AM andFM 12 memory channels with
back up . Digital quartz cloCk feature with timer.
Pictured here with matching FRT-nOO Antenna
tuner and FRV-7700 VH F converter .

The NEWand lE"/'

LANET2000
L--________

DETAILS

36P in stamps brings you our latest price list
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QUARTZ CRYSTALS FOR THE NIMBUS (EX STOCK)
OR FOR ANY OTHER PROJECT
2 M ETRE STOC K C RYST A LS . Price Cl .8 3 for one crystal. £1 .74/ crystal whe n two or more
purchased.

MADE TO ORDER CR YSTALS SINGLE UNIT PRICING
Adj ustment

Price and
Tolerance
Frequency
Delivery
ppm
Rang ••
A
B
Fundamentals
2oolto(81)
10 10 19.999kHz
£23.00
2
200ltotal)
20 to 29.99 9 kHz
£ 16.50
200ltotal)
3
30to 99.999k Hz
£10.50
4
200ltot81)
100 to 999.999 kHz
£6.00
5
50
1.00to
1.499 MH z
£9.00
£6.00
1.50 10
6
10
1.99 9MH z
£4.75
£4.2 0
7
10
2.00 to 2.599 MH z
£4.75
£4.00
8
10
2.60to
3. 999MHz
£4.55
£3 .70
9
10
4.0010 20 .999MHz
£4.55
£3 .60
10
10
21.00 to 24.000 M Hz
£6.00
£5.40
3rdOVT
11
10
21.00 10 59.999MH z
£4. 55
£3.60
5th OVT
12
10
60.00 to 99.999 MHz
£5.00
£4.00
13
10
100.00 to 124.999 M Hz
£6.15
£5.20
5th . 7th &
14
20
125.00 to 149.9 99 M Hz
£6.00
9th OVT
15
20
150.00 t0 22 5.ooM Hz
£7 :50
Unless otherwise requ ested h,lOdamentals will be supplied with 30p F load capacity and
ovenones for series resona nce ope ration.

Price

RO
RI
R2
R3
R4
R5
R6
R7
S8
S9
S 10
511
512
5 13
514
515
516
517
518
S19
520
521
522
523

H C6/ U

H C6/ U

30pFTX
4.0277
4.0284
4.029 1
4.0298
4.0305
4.0312
4 .03 19
4 .0326

30pF TX
8.0555
8.0569
8.0 583
8.0597
8.06 11
8.0625
8.0638
8.0652

4 .0416
4.0423
4.0430
4.0437

HC25/ U

HC25/ U

30p F an d

20pF and

40pF TX
12.0833
12.0854
12.0875
12.0895
12.09 16
12.0937
12.095 8
12.0979
12.1000
12 .1020
12.1041
12 .1062
12. 1083
12. 11 04
12 .11 25
12. 11 45
12 .11 67
12. 11 87
12. 1208
12.1229
8.0833
12. 1250
8.0847
12. 1270
8.0861
12. 1291
8.0875
12 . 1312
SA ",Series Resonance

30 pF RX
14.988 8
14 .9916
14 .994 4
14.9972
15.0000
15.0027
15.0055
15.0083
14.9444
14.9472
14 .9500
14 .9572
14.9555
14.9583
14.961 1
14 .9638
14 .9667
14 .9694
14 .9722
14 .9750
14.9777
14 .9805
14.9833
14.986 1
· HC25 only

HC25/ U
25pF and
20pFTX
18.1250
18.1281
18.1312
18.1343
18.13 7 5
18. 1406
18.1437
18.1468
18.1500
18.153 1
18.1562
18.1593
18.1625
18. 16 56
18.1687
18.17 18
18. 1750
18.1781
18.1812
18. 1843
18.1 875
18.1906
18.1937
18.1968

HC680
25/ U
SR RX
4 4.9666
44.9750
44.9833
44.99 16
45.0 000
45.008 3
45.01 66
4 5.02 50
44.8 333·
44.8416·
44.8500·
44.8583·
44.8666·
44.8750·
44.8833·
44.89 16·
44.9000·
44.9083·
44.9 166·
44.9250"
44.9333
44.9416
44.9500
44.9583

~bS~ i~5~C~~~iOl 1
,0cr:a~~r lFJ"~~~ ~~11~07 ,~~o~1c~~. t~ 1~~~~O:n~~~5:rw~oB~~~o:a~; ~~g6:
7200. Uniden 2030 and Yaesu FT2F B, FT2 AUlO. FT224. FT223 and FT202.

:~s~ ~~ ~t~~~s~a~~?n8H~~zfJ~li~5~~:~~ ~0451 ~5R~ra~~ ~C~~47~~a~~ rglf~l. ~~15a~~~!~~~~~~
4 METRE CRYSTALS for 70.26MHz ;n HC6/U at £2 .25. TX 8.78250M Hz. RX 6.746'6 or
29.78M Hz in stock.
7 0cm CR YSTALS in stock 8.0222 and 12.0333 in HC6 £1.85. Pye Pocketfone PF 1. PF2.
~~~O ~~~ . ';;"8~g. ~~, ?~R~'f3 ;~d5R08 ~ fa;, or TX £2 .25. RX £2 .50. SU81 433.21 R80. R8 2.
CO NVERTER CRYSTALS ;n HC18/ U at £2 .85. In stock 38.666. 42 .000. 70.000. 96.000.
101.000. 101.500. 105.666 and 116.000MHz.
T ON E BURST AND I.F. CRYSTALS in HC18/ U at £2.25 in stock . 7. 168MHz for 1750k Hz
and 10 .2 45MHzfor 10.7 MHz lF"s.
FREQU EN CY STANDARD S in stock £2 .75, HC6 200kHz, 455kHz. 1000kHz. 5.oooMHz and
10.oooMHz. HC13 100kHz. HC18 1000kHz. 7.000MHz. 10.700MHz. 48.oooMHz and
100.00MHz.
PRICES ARE EX VAT. PLEASE ADD 1 5%.
ALLOW 14 DAYS FOR DELIV ERY

liIua,tSLab

Group
I

~ro~gjf/~ .-4~~i~e5~H~i.1tCr8~~~d~~2~ .- 10 to 200kHz

~~~~Qa;lk_-s~~~j~!~ ~A~gl.n~~~·teanb~:~r~rrr:e~~P3;Utas~r~~?~:~~~TI~b~ae5~t~~Ugal.
(EnqUiries invited from companies in other countries.)

(Dept. Cl MARKETING LTD. P.O. BOX 73 SUMMIT HOUSE, LONDON SE18 3LR
Telephone : 01-6904889 24hr Ansafone : Erith (03224) 30830
Telex : 912881 CWUKTX-G (Attention QUARTSLAB). Cables: QUARTSLAB LONDON SE18

Ready built, crystalled and aligned Video TransmitterBoa rd. Video in tw RF out 13.8v DC. One compactboard 11 Omm x 50mm . £54 + 75p P& P.

THE
MICRODOT

A.T.v. Up Converter, for domestic T.V. £19.95 + 50pP&P.
Available soon Amplifier.

HC 13/ U . 170kHz to 170MHz HC6

DELIVERY. Colu mn A 310 4 weeks. Col umn B 6 to 8 weeks.
DISCOUNTS. 5% m ixed frequency discount for 5 or more crystals at B delivery. Price on
application for 10 or more crystals to same frequency specifica tion. Special rates for bulk
purchase sche mes including FR EE supply of crystals used in UK repeaters.
EM ER GENCY SERV ICE SURCHA RGES Ito be added to A delive ry price.l. 4 w ork;ng days £12 .
,6 working days £7. 8 w orking days £5 . 13 w orki ng days £3 (maximum of 5 crysta ls on 4 day
,delivery) .
CRY5TAL 50CK ETS HC6/ U and HC25/ U 16p.
MIN IMUM OR DER CHARG E £ 1.50 .
COMMERCIAL USERS. Crystals can be supplied for M PU. industrial control. etc. in the range
4·21 M Hz funda mental and 3rd OVT 18 to 60MHz at £1.15 for 100 off. This is only a li mited
example of our capabilities. Please enquire about olher quantities. frequency ranges, watch
and sub-carrier crystals. We ca n supply crystals for marine and land mobile radio telephone use.
Send for details. Many MPU Crystals now available from stocks.
T ERMS . Cash with order. cheq ues and posta l orders payable to QSL Ltd . All prices include
postage to UK and Irish addresses. Please note Sou thern Irish cheques and postal orders are
no longer acceptable. Please send bank draft in pou nds Sterling.
OVERSEAS DIST RIBUTORS
West Germany. Austria and Benelux c~untries - SSB Elect ronic. Kart Arnold Str. 23. 5860
Iserlohn. West Germany.

2w and

10w Linear Power-

Cash with order. SA.E. for full details to:

R. M. WEBB
(Television Services)

57, New St., Burton on Trent, Staffs.
Tel. 0283 65092.
Allow 14 days for delivery.

All British Mic roproce ••or Controlled Terminal Unit For CW and RTTW Featuri ng

Integral five inch VIDEO MONITOR . P ;~fession a l KEYBOARD w ith numerous
special functions. Real-time CLOCK. On board DEMODULATOR and
MODULATOR (CW. FS K. AFSKI. DECODE and ENCODE both CW (Morsel
and RTTY (Baudotl. Automati c SPEED TRA CKING on rece ive. THR EE SPEED
SETTINGS on transmit for each mode. Both send and receive SPEED
DISPLAY on screen. SCREEN STORE and RECALL function.
PORTABLE - runs from 13.8 Volts (ideal for ralliesl. Highly ROBUST in
sman black cabinet with carry handle. Your CALL SIGN programmed in for
' DE' (Here isl function. SPECIAL FUNCTIONS includ e 'Ouick brown fox'
generator. 'CO CO CO'. ORZ? (who are youl key. AR AS KN VA VE
barred characters. One year NO-QUIBBLE GUARANTEE
ALL THIS AT A MUCH LOWER PRICE THAN COMPARABLE
IMPORTED PRODUCTS

£395 inc. VAT and carriage.

{D ealer enquiries welcome}
For f ull tech nical specification w rite to:

POLEMARK LTD., 148-150 High Street, Barkway,
Herts 5G8 8EG.
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1106 on the 6th, DL9KM and YU20H
at 1415 on the 9th, HB9NB and DJ8QQ
at 0928 on the II th and ON4UN and
PAOGKO at 1252 on the 13th. From the
180 QSOs I copied, 12 were on the 15 m
band and on ly 3 on 10m, the rest were on
the 20m around 14 ·090MHz.

RTTY News
The BARTG are holdin g their spring
RTTY hJ. contest between 0200GMT on
March 20 and 0200GMT on the 22nd,
and their v.hJ./u.hJ. contest , covering
three bands, 144, 432, and 1296MHz,
from 1800 on April 3 to 1200 on the 4th .
The hJ. event usually attracts entries
from around the world and the
v.hJ./u.hJ. event will be scored as three
separate contests in single- and multioperator and s.w.!. sections. Full detail s
from Ted Double G8CDW. QTHR .
Details of the BA R TG Rally at Sandown
Park R acecourse, near London , on
August 29 are available from Edward
Batts G8LWY, 27 Cranmer Court, Richmond Road, Kingston-upon -Thames ,
Surrey.

Tropospheric
The atmospheric pressure, measured at
my QTH, rose sharply from 30·0in
(1015mb) at 2200 on November 23 to
30·4 ( 1029mb) at 1400 on the 25th, and
by midnight it was falling and by 0600 on
the 27th it was back to the 30·0in. The
pressure hovered around this level until
midnight on the 30th when it suddenly
took off, reaching 30·45 (1030mb) by
Midday on December 2, peaking 30·55
(1034mb) at noon on the 3rd, and at
1400 a sharp decline began and by midnight on the 4th it was 30· 2 (1022mb)
and down to 29·6 (1002mb) at midnight
on the 6th. Incidentally, that sudden fall
on the 3rd was the beginning of the Arctic
conditions which hit the UK in early
December, and sometimes caused some
strange v.hJ. conditions. During the even ing of December I , A1an Baker G4GNX,
Newhaven , heard signals through the
Leicester repeater GB3CF on RO, the
French repeater FZ 1VHF and the 2m
beacon FXOTHF.
On November 26, George Grzebeniak
G6GGE made his first QSO on 23cm
with Bill Green G3TDG about 35km
away. George was using 1W output to a
19-element Yagi at 8m a.g.!. During the
lift on December 1, George, using
300mW worked into Shrewsbury with a
52 report and France with a 53 report on
2m.

Band"
David Hackwell using a Grundig
Melody Boy 600 with its own telescopic
antenna, began DXing last year and
writes: "I have received broadcasts from
Italy and Spain via sporadic-E, and
France, Germany and Ireland via tropo".
Like Simon Hamer in Wales, David

keeps an ear on those local stations and
so far has heard Radios Lincoln, Newcastle, Pennine, Scotland and Ulster.
Between 1910 and 2230 on December
1, Simon received broadcast signals from
BBC Radios London and Manchester.
ILR Chiltern, Essex and Swansea. On the
2nd he heard stations in France and ILR
Piccadilly and as the high pressure fell on
the 3rd he received signals from Belgium.
France and Holland , BBC Radios Lon don and Medway and ILR Capital,
Chiltern and LBC between 87 and
100MHz. During the three days he heard
talks and Rock music from France.
folksong from Holland and Independent
Radio News from Essex. " I maintain the
record of receiving stations from France
eve ry day in October. November and the
first 10 days of December." writes lan
Kelly from Reading, who has spent a lot
of time experimenting with antennas and
pre-a mplifiers for Band 11. During the
afte rnoon and evening of November 21
a nd the evening of December 2, he received strong stereo signals from BRT-2
in Belgium on 98 ·6MH z. There were
many complaints from the general public
to their radio dealers about the poor
reception of broadcast stations in Band
Il during the blizzard on December 13 ;
this is not surprising because the pressure
fell sharpl y to around 29·0 (982mb) as
the atrocious weather passed over.

First for Dorset RAYNET
This exceptional weather on the 13th
caused widespread power failures and
blocked roads as winds. sometimes
reaching 100 m.p.h . made the heavy
snow drift. During the day, some 30
members of South East Dorset
RA YNET answered the ca ll for help
which they received from the Police and
the County Emergency Planning Officer
via the IBA local radio station. 2CR
(Two Counties Radio) . Information
about road conditions required by the
authorities was collected by members of
the group on 2m (J44·875MHz) and
passed by h.f. link , on 80m, to Dorset
County Hall. Communications from
within the county were sent via the
Dorset repeater G B3SC , R I, which was
running on its stand by battery power.
John Fell G8MCP, our Technical Editor
is secretary of the Dorset 2m Repeater
Group and like the other members
of the group, who helped build the
repeater and operated on the day, was
delighted with its performance. Need we
say more than tha nk you. to the true
spirit of amateur radio.

News Items
Stan Reece from Ashford is a keen
listener to Ilm broadcast stations and
writes: " Very few commercial radios
cover the 11 m band" so, he retuned the
oscillator and antenna coi ls of a CB
receiver and says that it goes like a bomb.
Members at the November AGM of
the Brighton and District Radio Society
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decided to change their name to the
Brighton and District Amateur Radio
Society and to elect George Miles
G3VBE as secretary and re -elect Robin
Bellerby G3ZYE, Alan Baker G4GNX
and Ron Bray G8VEH as President.
Chairman and Treasurer respectively .
Among the visitors welcomed to the
Brighton ARS meeting on December 2
was Peter Bucher HB9PLW/G5MYL.
from Switze rland. Peter, a member of the
Oberargau section of USKA. is a keen
v.h.f./u.h.f. operator and while studying
in the UK he was operating mobile with a
TR -7400. From his home in Trimbach.
he uses a 10-element crossed Yagi for 2m
and hi s best DX on s.s.b. is a QSO with a
station in so uthern Italy.
Toward the end of November. Jon
Kempster BRS45205 . Berkhamsted. in stalled a new, home-brew. 2-element
beam for 2m and a vertical dipole for
28MHz hanging down the back of his
house which is conveniently a halfwavelen gth high .
Good luck to Dave Williams and his
wife in Doncaster who are both study in g
I'or the RAE and looking forward to
getting their C lass B licences.
Congratulations to ZS I ZZ/ M and
F6GFM / MM, both using 200mW and
simple antennas. who established contact
over a di stance of 1000km on 145MHz. I
wou ld certain ly like to hear more about
this.
Congratulations also to Dave Whit bread G6EQM. Pl y mouth . on a write-up
in his loca l paper. Express and Echo.
about the superb models of fighting
soldiers which he makes. In addition to
his model engineering ski lls. Dave has
just fini shed a 20-element ZL-Special an tenna for 2m and also has three of the
PW Exe Dishes. I look forward to hearing more from yo u Da ve.

As the weather plays such a vital part in
our TV DXing on Bands Ill, IV and V
we normally look for the good stuff when
the atmospheric pressure is high and the
weather settled. but after the atrocious
condition s and very low pressure on
December 13 brought a variety of com plaints about television reception, I
thought it inay be worth our while to
make a dedicated study on such occasions and maybe, find yet another area of
specialised interest in DXTV.
" I did pick up a number of German
signals on Band IV on Sunday, December
13 ," writes Nicholas Wythe from
Folkestone. who, between 1130 and 1215
sa w a programme about events in Poland
called Wochenspiege/.
During the lift on November 20 and
2 I. Brian Renforth, Chippenham,
received very steady pictures from London Weekend at Crystal Palace on Ch .
23 and Bluebell Hill on Ch. 45. "After a
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on Ch. 31, Nationwide from Crystal
Palace on Ch. 26 as well as the IBA
transmissions from Thames and Anglia
on Chs. 23 and 24 respectively. At 2215 ,
Simon, using a Jaybeam MBM 48element antenna and a u.h.f. pre-amp.,
received pictures from the BBC at
Rowridge on Ch. 31 and at 2227 he
received signals from the Southern IBA
transmitter at Hannington.
"I often receive Dutch TV in colour,"
writes David Oindlestone from Norwich
who uses' a Hitachi CNP 190 receiver and
sent me three pictures (Figs. I, 2, 3), plus
a Dutch test pattern (Fig. 4), which looks
to me like the mystery test card published
in our January issue. David is a regular
viewer of Yorkshire TV and often
receives Thames and Tyne Tees.
Simon Hamer remembers seeing that
mystery test card on July 29 and Julian
Clover, also from Norwich, believes it
comes from Netherlands Ch. 2 and is
used as a substitution of the main test
card. "It's the Philips monochrome PM
5540 test card used by NOS, Holland

and the West German Hessischer
Rundfunk on Ch. E8," writes Brian Renforth , " and Dutch TV," says Nicholas
Wythe. Thanks lads, I am sure you have
answered Fraser Lees' question.
Fifteen-year-old Julian Clover began
TV DXing last summer and received
u.h.f. pictures from Belgium, Holland and
Germany, together with BBC transmissions from Leeds and London and IBA
pictures from Southern and Yorkshire.
Keep it up Julian, I look forward to your
future reports.
It is my readers' reports that fired the
imagination of Edward Gittins
BRS45158. Wrexham. who hopes to join
us soon with some new equipment. I am
sure you will enjoy it as much as we do.
Edward.

Fig. 2: Dutch TV advert

Fig. 3: Test card received by David
Gindlestone

Fig. 4: Test pattern from Holland

Fig. 5: Caption received by David
Hackwell

Fig. 6: Signal from Spain received
by Henrik Nykvist in Sweden

Fig. 7: Russian caption received by
Henrik Nykvist in Sweden

Fig. 8: F2 signal received in
Sweden by David Appleyard

Fig. 9: F2 signal received by David
Appleyard

warning from the BBC on December 3, I
turned my antenna to the east and had
really excellent reception of Anglia TV
and BBC I East from Sudbury," writes
Brian , who enclosed a photograph of his
new u.h.f. antenna (Fig. 10). At 0930 on
December 2, I received a strong colour
test card from RTE-I on Ch . H and a
weak picture from the IBA transmitter at
Lichfield on Ch. B8. At 14 \0 on the 3rd I
received pictures from RTB, Belgium on
Ch. El 0 and during the evening, George
Garden, Bracknell, heard the IBA
apologise for the interference and noted,
like Brian Renforth, that his reception of
Anglia TV was much stronger than usual.
He also received colour pictures from
Midland, Tyne Tees and Yorkshire TV.
Around 2200 George tried 405-line v.h.f.
and saw the Yorkshire clock on Ch. 7,
and later Southern TV from Dover and
Chillerton Down on Chs. 10 and 11
respectively., Between 1800 and 1830 on
the 3rd, Simon Hamer, Presteigne.
watched the BBC 1 programme Look
East in good colour from Sandy Heath

Fig. 1 :

D~tch

news programme

Sporadic-E
In addition to F2 activity durin g the
winter months on Chs. E2 and R I there
are frequent bursts of television signals of
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WORLD BEATERS!
TR7A
Transceiver
&

R7A
Receiver

*

No other amateur t ransceiver has such a rugged broad banded, no tune up solid state p.a. capable of giving so high an output 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 transceive on any future amateur bands between 1.8 and 30 MHz.

* Built in 150 MHzfrequencycounter.
* Noise Blanker that can deal with the Russian Woodpecker.

R. L. DRAKE PRICE LIST
Model
TR7A
PS-7
PS-75
RV-7
MS-7
R7A
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

Description
Transceiver/ Gen. Cov. Receiver Digital
Pow er Su pply 120/ 240v forTR-7 ..... .
Sideba nd Duty P.S .U. for TR-7
120/2 40v ................ ........ ......... .
Remote V.F.O. forTR-7 .. ... .............. .
M atching Spea ker for TR-7 and R-7 .. .
Di gital Receiver 0-30 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) .... ..... ...... ..... .. .. .. ... ... .
A M Filterfor R-7 Receiver(4000 Hz) ..
AM Filter forTR - 7 and R-7 (6000 Hz)
Range. Prog . boa rd and 1 Receive
module . ..... .......... ... ............. .... .
Range receive modules for Au x-7
(500 KHz) .... .. .. .. ...... .. ....... .. .. ... . .
Rang e tcve. modul es for Aux-7
(500 KHz) ...... ...... .......... .... ...... . .
Noise Bl ankerforTR- 7 ... ............ .. .. . .
Noise Blankerfor R-7 Receiver .. .. .. .. . .
FanforTR - 7 and PS-7 .... ......... ... .... . .
M obile mounting kit forTR - 7 .... .... ... .
ATU/ RF W attmeter. 160-10 m (25Ow)
ATU / R F Wattmeter 160-1 Om (2kw) ..
RFWattm eter!VSWR Bridge (H F) .... .

$

Inc. VAT

Carr.

1035.00
207.00

5.00
5.00

138.00
132.25
29.90
989.00
39.10
39.10

5.00
2.00
2 .00
5.00
0 .50
0 .50

39.10
39.10
39.10

0 .50
0 .50
0 .50

32.20

1.00

5 .75

0 .50

5 .75
66.24
66.24
20.70
34.50
124.20
207.00
59.80

0 .50
1.00
1.00
2.00
2.00
5.00
5.00
2.00

TRIO

Model
SP-75
CW-75
P-75
7804
7805
7037
L-7E
3-500Z
L-75E

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 10-1 60m w ith
tube (1 ) .. .. ... ... ......... .. .... .. .. .. ...... .

TV-42LP
Low Pass Filter 100w .. .. .. .. .. ... ... .. .. . .
TV- 3300LP . Low Pass Filter 2kw .......... ... ... ... ... .. .
7073
Hand Microphone forTR-7 ..... ...... .... .
7077
Desk Microphone for TR-7 ......... ..... . .
DL- 300
DL-1000
CS-7
B-1000
Manuals
Interface
AK-75
AA-75
HS- 75

Dummy Load 330w .......... ......... .. .. ..
Dummy Load 1000w .......... .. ..... ... .. .
Remote control ant. switch 5 w ay
(7 line) ... ... .. ....... .. ... .. ............. ... .
BalunforMN- 7andMN-27004:1 ... .
Spare Operating Manuals ... ... ........ .. .
R-7/TR- 7 connecting cable ........ .. .. .. .
Multiband Antenna ......... .. ....... .. .. . ..
Antenna Insulator Kit ..... ................. .
Headset. .. ...... .. ..... .. ..... .. ..... ...... .. .

Inc. VAT

Carr.

79 .35
59.80
59.80
18.50
18.50
37 .95

2.00
2. 00
2.00
2.00
2 .00
1.00

897.00 10.00
69.00 2.00
598.00
10.35
18.40
18.40
29.90
20.70
37.95

5.00
1.00
1.50
1.00
2.00
1.00
2 .00

115.00
20.70
6 .00
20.70
23 .00
2.30
9.95

5.00
1.00
1.00
1.00
2 .00
0.50 .
1.00

DIICOMI

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher,
R. L. Drake, Ten-Tec, A E A, Bearcat, stockists of all Amateur & Computer Products
LONDON'SAMATEUR RADIO STOCKIST
. .. just around the corner from West Hampstead Station (Jubilee Line)
Allow 28 days for delivery.

RADIO SHACK LIMITED
TELEX 23718
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Fig. 10: Brian Renforth's u.h.f.
antenna

varying duration. The short bursts are
most likely to occur when the signals are
reflected from random meteor trails in the
atmosphere and I feel sure that the longer
ones are due to some form of Sporadic-E.
Among the bursts I positively identified
were test cards from Poland on Novem ber 16 and 20 and December 2. 4. 8. 10.
I I and at 0840 on the 12th I saw two
people sitting at a table and a large caption across the screen. " POLSK lE
RADIO PROGRAM 11 ". Test card s
from ORF FS I. Austria were seen on
December 6 and 13. Budapest on
November 20. Czechoslovakia on the
23rd and 26th and a clock showing one
hour ahead of GMT at 0834 on the 20th .
Around 1600 on December 11 . Brian

Renforth received excellent signals from
RTVE. Spain on Chs. E2, 3 and 4 with
various adverts and a programme beginning with the caption " RADIO TELEVISIN ESPANOLA".
David Hackwell, Warrington, uses a
Hugh Cocks v.h.f./u.h.f. up-converter
into a Decca mono TV which he can use
directly for u.h.f. David began TV DXing
last August and with a home-brew Band I
dipole, at 6m a.g.l., received test cards
from several countries on Chs. E2, E3
and R I and has often seen the Russian
news programme BPEMR. Among the
strong signals David received is RTVE
GAMONITEIRO (Fig. 5). Around the .
same time Henrik Nykvist, my opposite
number in the Swedish journal Fading
also received pictures from Spain (Fig. 6).
and an interesting caption from the
USSR (Fig. 7).

F2
Around 1300 on November 29, Simon
Hamer saw what looked like a caption
bearing two shaded white circles with a
black background. at the bottom end of
Band I. " Unidentifiable and very
smeary." writes Simon. Between I 130
and 121 5 on November 14, David
Appleyard, Uppsala, Sweden. noted one
station on Chs. E2 or RI (48 ·25/
49· 75MHz) showing vertical bars mixing
with another putting out a programme
which looked like ancient art. At times
David saw the odd portrait and next
some captions with mysterious characters

Call for Help
• • • continued from page 21

people show their real worth and come forward with
assistance in many ways . When it is help which is the
result of much preparation and training for something
wh ich may or may not happen. the real meaning of dedication becomes apparent. Radio amateurs are on ly one of
many such groups but they illustrate the total concept.
The authorities can make an y amount of preparation
for emergency situations. but until such a situation abides
by the rules and regulations of the planners and results
on ly in that which the procedures have foreseen. there will
be a need for voluntary back -up. such as that provided by
amateur radio emergency groups. to assist with the unexpected. totall y demandin g. problems which arise in an
emergency.

The Stories are Endless
American amateurs provided extensive assistance from
the time Mount St. Helens in the State of Washington
began erupting in March 1980. bringing death and
destruction in its wake. Sadly, two amateur operators were
included in the death toll.
Just previously a flood disaster in Southern California
destro yed or damaged over 1500 homes and displaced
8000 people. Damage costs ran into untold millions and
24 people died.
Storms in Hawaii caused power loss for over 60 per
cent of the State. enormous property damage and several
deaths. Hurricanes David and Frederic in 1979. and Alien
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(Fig. 8). At 1205 he identified a male announcer just before the F2 disturbance
became progressively weaker. Around
0850 on the 16th I saw a broken Russian
test card. and at 0950 a multi-image announcer in what looked like a news
programme, and around 1000 David saw
another broken test card (Fig. 9). David
Hackwell caught a glimpse of Russian
test cards from the smeary mess and
Brian Renforth identified pictures from
the USSR on December 5, 6 and 12.
According to reports, F2 disturbances
occurred during the mornings of November 16, 17 and 25 and December I, 3. 6.
7, 8, 10 and 13.

Amateur TV
On September 27 , Ron Bray G8VEH
was among the members of the Worthing
Amateur TV Group who made a video
film of the Wireless Day at the Chalk Pits
Museum in Sussex. Ron, using a JVC
G X88 camera shot about two hours of a
Fuji E 120 video cassette in a JVC recorder. Later, he edited the tape, between his
2200 and a JVC 7700 recorder to about
30 minutes of thoroughly good entertainment which he has since shown to radio
clubs and transmitted through his homebrew equipment and 19-element Tonna to
fellow members of the group.
On November 16, George Grzebeniak
G6GGE, tried out his Bush TV 171 and
9-element Yagi for amateur TV and
received signals from G8MNY and
G8RZO about 80km away .

in 1980. left trails of death and devastation throughout
the Caribbean Islands .
The stories are endless. They cannot all be told here but
whenever normal comm unications are overloaded, or are
non -existent, radio amateurs are there providing their
specialised help willingly and feeely.
By implication a hobby is an activity of self-indulgence
which enhances the pleasurable aspects of leisure time.
Amateur radio shows that there can be more to a hobby
than that. There is a part of the American Radio Rel ay
League Amateur Code which says "His knowledge and
his station are always ready for the service of his country
a nd hi s community".
Amateurs around the world have demonstrated the
truth of this by their constant readiness to answer the call
for help .
Further information for potential members, licensed or
unlicensed , together with details of local RA YNET
Groups, can be obtained from Graham Cluer, G4A VV,
RA YNET Publicity Officer, 12 Bingham Road, Croydon
CRO 7EB.
•

Uncle Ed will be back
next month
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Lee Electronics Ltd

!

-FT290-

-IC2E•
•
•
•
•
•
•
•

.

* possible).
144-146MHz (144-148

Fully synthesised
144-146MHz.
1 ·5 Watt RF power with 9V
battery.
±600kHz switch for repeater
use.
Optional power packs
available.
Light weight only 450gms.
High/Iow power switch.
Supplied with helical ant.
Full range of accessories
available.

*

*
*
*

**

Multimode USB, LSB,
FM,CW.
2 ·5W PEP, 2 ·5W RMS,
300mW.
10 memory channels.
FM: 25kHz and 12·5kHz steps.
SSB : 1 kHz and 100Hz burst.
Any Tx/Rx split with dual VFOs.
±600kHz split, 1750kHz burst.
Matching 10W linear amplifier.
Up/ down tuning from mic.
8 ".C" Nicads or Drys internal.
Scan on memory (+ 10kHz).

**
**
*

SPEC\Al OffER \

£249.00

inc. VAT
and carriage.

inc. VAT
and carriage.

-C8800FM VHF MOBILE
TRANSCEIVER

-C78-

Well . what can we say about this set? Standard
Communications pride themselves on being one of
Japan's leading manufacturers of professional
VHF/ UHF communications equipment with a
reputation for excellent quality control , so all their
know-how has gone into making a truly
remarkable set with all the features anyone could
need in a mobile unit (come in and see it for
yourself!..

£232.00

inc. FREE ANTENNA
& SWR METER

-C58-

70cm
FM PORTABLE

2 metre MULTI-MODE
This has all the features of the C58 and
uses the same range of accessories (with
the exception of the linear amp) so you only
need buy one set for both units. With 70cm
getting more popular come in and try one.

£225.50

The C58 has all the features possible on a
portable rig many of which some mobiles
don't have. It's optional accessories allow it
to be used in the car with a power output
of 25W. Come in and compare this with the
FT290, you may be glad you did.

inc. VAT
and carriage.

400 EDGWARE ROAD,
LONDON W2
01-7235521 Tlx 298765
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£245.00
r. _

Allow 28 days for delivery.

~

-=:J

inc. VAT
and carriage.

NEARESTTUBE:
EDGWARE ROAD
PADDINGTON

BUSES:
6,8,1,.6,16A,
176,616.
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Sinclair 1181 Personal COIllP
Ihe heart of a syslelll
Ihat grows with you.
Kit:
1980 saw a genuine breakthrough the Sinclair ZX80, world's first complete personal computer for under
£100. Not surprisingly, over 50,000
were sold.
In March 1981 , the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!
Today, the Sinclair ZX81 is the
heart of a computer system . You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.
Lower price: higher capability
With the ZX81, it's still very 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 powerful8K 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 facili ty
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer

New
Every ZX81 comes with a comprehensive. specially- writt en
manual- a complete course in BASIC programm ing. from
first principles to comp lex prog rams
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£49.~

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
theZX80!
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 animateddisplay 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 Sinciair
printer.
• Advanced 4-chip design : micro processor, ROM, RAM , plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:

£69.~
Kit or built - it's up to you!
You'll be surprised how 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
your TV (colour or black and white)
and cassette recorder.
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Available nowthe I1 Printer
for only £49.95

16K- 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 computer to multiply your
data/program storage by 16!
Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.
With the RAM pack, you can
also run some of the more sophisticated ZX Software - the Business &
Household management systems
for example.

useful when writing or editing
programs.
And of course you can print out
your results for permanent records
Designed exclusively for use with
or sending to a friend.
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alphaPrinting speed is 50 characters
numerics and highly sophisticated
per second, with 32 characters per
graphics.
line and 91ines per vertical inch.
A special feature is COPY, which
The ZX Printer connects to the rear
prints out exactly what is on the
of your computer - using a stackable
whole TV screen without the need
connector so you can plug in a RAM
for further intructions.
pack as well. A roll of paper (65 ft
At last you can have a hard copy long x 4 in wide) is supplied, along
of your program listings - particularly with full instructions.
How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no-stampneeded coupon below. You can pay
Qty

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt and we have no doubt that you will be.
Code

Item
Sinclair ZX81 Personal Computer kit(s) . Price includes
ZX81 BASIC manual, excludes mains adaptor.
Ready-assembled Sinclair ZX81 Personal Computer(s) .
Price includes ZX81 BASIC manual and mains adaptor.
Mains Adap'tor(s) (600 mA at 9 V DC nominal unregulated).

Item price

Total

£

£

12

49.95

11

69.95
8.95
49.95

10

16K-BYTE RAM pack .

18

Sinclair ZX Printer.

27

8K BASIC ROM to fitZX80.

17

49.95
19.95

Post and Packing .

2.95

TOTAL£ _ _ __
D Please tick if you require a VAT receipt
-I enclose a cheque/postal order payable to Sinclair Research Ltd , for £ _ _ _ _ _
-Please charge to my Access/Barclaycard/Trustcard account no.

I

I

I I

I

I

I

I

I

I

5inc:lair
ZX81

Name: Mr/Mrs/Miss

Tel:(0276) 66104&21282.

d d Off
11 t UK I
PRW 03
I
_ _ _ :!!o.!.a~.!.ee...!.:.....!!~~s.! _ :!!!.Y,;".. _ _ _ _ _ _ _ .....

·Please delete/complete as applicable

Please print.

Address : I I I I
I I I I I I I
6 Kings Parade, Cambridge, Cambs., CB21SN. LFREEPOST
t
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MARCO TRADING
DEVELOPMENT PACKS: These famous resistor packs are now available in two sizes:
Carbon film 5% resistors, every value individually packed in a clearly labelled bag. 10 of every

value in the E24 range between the values stated:

t~:~ ~:~~~ ~g ~~~!~ j,xi?6(~J~:~~~~tr~Js)

~~:gg::~ =~ ~ ~:~

a.c. Voltage: 3,6. 15.60. 150.300,600,900.
d.c. intensity m/a: 0.06. 0.6, 6. 60. 600. 3000.
a.c. intensity m/a: 0.3. 3. 30, 300. 3000.
d.c. resistance: 0.2. 5, 50. 500. 5000. kOhm.

FANTASTIC SPECIAL PRICE:

4.5-0-4.5v
6-0-6v
6-0-6v
9-0-9v

400m/.
l00m/a
500m/.
200m/.

SOp
68p
86p
76p

4Sp
52p

100+
35p
43p

SOp

48p

70p

68p

Manufacturers note: We can supply FROM STOCK, 1000+
quantities of the above transformers and adaptors below.
These very high quality British made two pin European adaptors
are Ideal for driving Radios. cassette recorders, TV games,
ca lcul ators etc. The adaptors fit the UK shaver socket. ·

REF.

D.C. Voltage

Current

1+

10+

E09
ET4

6V
9V

400mla
lS0m/.

(1.50
(1.50

£1.25

4i;~V

:gP

~gg~: £~%

(1.~5

~~3~ ~~~\:~i~1~W~6~,l~~; 2Bm~B~ F~~~i:iJ~~ ltOf6t,D~:,1 {~:g87 ~~~m ~~:;
NE555 25p. LM3BO BOp.
CMOS 4001 B 20p, 4011 B 20p, 4076 9Op, 40Bl 20p, ZN414 9Op.
ELECTROLYTICS : ·A;s Ax;al; R;s Rad;al; 1/63C A 7p, 2.2/25 R 4p, 4.7/ 25 R 6p, 10/ 16 R
4p, 22116 R 4p, 22/63 R Bp, 25/25 A
47/ 16 R 5p, 47/ 25 A
100/3 A 5p, 100116 R
~%J/~g;l~tp,9fj06J~£~~/:£\~:O.1
/16 A 16p, 1000/63
62p, 4700/16 R 55p.

sr'

386

British made transformers at very attractive prices.
Primary
Secondary
CUrntnt
1+ .
10+

~~~

~

each. Green 18p each, Yellow 18p each, incl. Clips. 100 Red (3 or 5mml for £5.50 excluding Clips.
SKELETON PRE-SETS : 1000 to 1 M Ve rtical & Horizontal. all ~ 6p each. 1CO (your mixl for

£12.00 including PiP and VAT

EUROPEAN
ADAPTORS

~

£4.~. BRIDGE REC ·S: I f A 50V 36p, 2A 200V 44p, 25A SOV £2.38, 25A l00V £2.41.
TRANSISTORS: BC107 /B/9 lOp, BC147 / B/ 9 Bp, BC1B2I3/ 4 9p, BC172 Bp, BF200 28p,

g.e. level dB: - 10 10 + 12.

240v:
240.:
240.:
240v:

f.~~~~5tKeET~ :1 ~~i~r,f £~:..~op~~o~rB~~x~·4

pin 10p, 16 pin w 11 p, 18 pin 08' 13p, 20 pin
16p, 24 pin '#l 20p, 28 pin "« 28p, 40 pin # 32p. QUANTITY PRICES ON APPLICATION.
CERAMICS: 63V Workina . Subminiature. Low Tolerance. 1.8oF-l OOnF, 4p each.

r~~T:~~~~~ :5i~~~~hO 1~j~}~~p~~~r:i~·;~~: ~m(jvl g6P~ Hr, ~mlp~~'ot?fv
~~r.'o~:{33Vm~~~~~·2P each. Green 1ap each. Yellow lap each. incl. Clips. 5mm RED 12p

over (15.00 each recently),
d.e. Voltage: 0.6.1.2.3. 12.30.60. 120.600. 1200.

TRANSFORMERS

ZENER DIODES: 400m/w. 3V to 33V Bp each . 100 for £6 .00 (your mixl. 1 Watt. 3V to

100+
32p
55p
B5p
B5p

Please note that there is no extra PIP charge on the above
transformers and adaptors.
Export please add Sea/Air mail a t cost.
Callers welcome Mon-Fri 9-5.

RESISTORS FROM STOCK!
Over 4 million tw and tw 5% carbon film
resistors in stock.
Prices as follows:1,000 + per valve
1,000 + per valve

tw
tw

£3.00
£3.50

Full details and larger quantity prices upon
application.

Dept. PW2, MARCO TRADI NG,
The Old School, Edstaston, WE M, Shropshire SY4 5RJ.
Tal: (094872) 464.
Special Offer Test Equipment Catalogue available upon request. Send S.A.E. or Telephone.
All orders despatched by return of mail.

~H ELE2~l~ONICS
Ru~~r; ~~~;8aH~l3o.J·
Cash with order. mail order only or callers by appointment. All prices include VAT at 15"-'_ please
add BOp post & packing. Full money back guarantee on all items, Allow 14 days for delivery.

FT10l NBFM ADAPTER

}~1J.F.~~"*:~t.

• UNIT IS SIZE Of fOUNTAIN
PEN & CLIPS ONTO TOP POCKET
• PRECISION INSTRUMENT
METAL CASEO WEIGHT 20Z

Suitable for all models up to FT1 01 E
With increasing interest in using FM mobile on ten meters & also the new legalisation of FM for
27 MHz CB use you can now use your older FT10t on these bands by adding one of our super

:~ ~~aJn~:ti~~~st~n~~~it~~Ol ~rjuns~~il~:~~~::;:~:t~~~it~Ck~~~~~\~:v;~:rt~f ~~~ ~~ Bl~e~n'~

one wire to be soldered across the clarifier control-this wire is only required for the transmit

~~~~i~~ere~~~~!~~ ~~~nhtahSe ari'r3\ ii~ ~s~~~~~~nj~f~~ C:i~~~lIt~~n~o:;,~:ruf~ ~~Fi~a~~~ ~o~

• MANUfACTURERS CURRENT
PRICE Of A SIMILAR
MOOEL OVIIII £25 EACH
BrItish deSign & manulacture
Teslen & lull y gU31an leed
Ex·slock delivery

Ideal for the expeflmenter

COMPLETE WITH DATA

need to unplug when changing modes or bands just switch the adapter off and this reverts the

Allow 14 days for delivery.

~~t~~1 bi~~~r~an~r~alc°.fner~iO~et Dt~vi~~~~, r~~~i~:~e~t~O~rz~u~;:ri :~:~~~xa~~mw~t,h ~RlC~

404 EDGWARE ROAD LONDON W2tED

£75.00. Data sheet available on request.
27MHz RECEIVER PRE-AMP liven up that old type Rx. with our ready made unit size only
60 x 40mm. 25db gain with 1db NF. with pre-setjam control. PCB only - £8.00 or built into
fFYP~WE;: ~~lhNd~~iTs~~~Wit h BNC sockets 12.00.

~.~~3p~:if6~W,JJ,-62~~o~6 'i:''ti,~ ~~-:6r74i~6B£~106:W~6~Z:f66J~2~J:'

2N2631 SOp, 2SC1909 £2.25, 2SC207B £2.50,
FETS/MOSFET5-

2SC13~6 £2.60, 2SC1~07 £3.00.

3SK88 super low noise 1.1 db Oil 150 MHz with 26db gain. 16db gain 3.5db nf a 900 MHz.
ONLY £1 .40 each. with data sheet.

~Fs~~ ~p,(m~m~~8 ?~)~Jp~;Bd~~~3~, ~'lr4l~K~t. ~~~;'~5~~4 s;m.

(40673) 60p,

BIPOLAR-VHF/UHF RF amp•.
~~I~O!f:tll~FB~~O~~~~~ 15p, BF576 (pnp 1200 MHz)20p, 2N4957 (pnp lGHz 3t db

~~:tO::~~W\VC~~N~b~~oliU~~~~~·(VHF) 20p, BA244 (UHF) 26p.
VARICAP DIODES ITT210 20p, BB105 set 014 SOp, BB141 2Op.
PLUGS/SOCKETS-PL259 plugs SOp, 50239 soc. 45p, PL259 right angle Gtlugs for UR76,
~~~~t :~k:t'!"4ct~~5c~~~~~r~e~~trl~~5l~~~ ~:: BNC flange sockets Sp, BNC cable

CRYSTAL FILTrR5-ITT024DE 10.7 MHz ±3t KHz £5.00, LQU/44 5/909B 10.7 MHz ±7t

~~WxpR~~ILEn~~':A~'

M

~~I! ~~a~~~~~~id8~~~~rnkE~:~~'hing

!:04
at 145 Hz will handle
up to 60 watts RF. 12 vqlt coil, PC mountmg ONLY £2.50.
OXLEY PTFE BARB feedthrough insulators 3tmm dia. 6p each, 25 for £1.00.

~gtg~::: =~~g~~:gtl~~ ~~~'i't.~g:~ libvoo~:a~og:;3t~·m~ra.p;o~:~ 10.

LEEDLESS DISC CERAMICS l000pf 25Ovw. 5mm d;a. 30p pe' 10.
CERAMIC TRIMMERS 1Omm d;a. 2-Bpf. 4-20pf 20p each.

FILM TRIMMER 10mmdia. 2-25pf 10ft each. 7mmSq.l-10Gf12peach.

~'rr:I:'l~E~J.:~,,:::.grJmT~~MM~R~4; f8~:PiO-~~r1C:p

. .ch, 10-40pf 10p

PLEASE MENTION

PRACTICAL
WIRELESS
WHEN REPLYING TO
ADVERTISEMENTS

.each·"YAESU MUSEN" EQUIPMENT let us quote you competitive prices for
your requirements.
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SLlMLlNE TELESCOPIC MAST
The SM30. a purpose designed telescopic tilt over 'mast with a slim unobtrusive
silhouette. structured for single winch operation and either wall or post mou nting.
Extending from about 15ft up to 31ft it lowers down to about 3ft for easy access.
It can be self supporting with many small or medium sized aerials or guyed for
larger HF or VHF types.
NOTETHESE FEATURES
SLIM UNOBTRUSIVE SILHOUETTE.
TelESCOPIC AND TILTOVER FOR EASY AERIALlWEAKING.
WAll OR POST MOUNTING.
SIMPLE ONE WINCH OPERATION.
SAFETY UP LATCH TO ReliEVE CABLE.
HOT DIP GALVANIZED FOR PROTECTION.
ENGINEERED TO B.S.I. STANDARDS.
OPTIONAL ROTOR HEAD UNITS (extra).
TAKE THE STRAIN OUT OF AERIAL RIGGING AND GIVE YOUR SIGNALS
A HEAD START WITH THE ALTRDN SM30
PriCII
SM30WM (Wall mounted)
£215.50
SM30PM (Post mounted)
£225.00
OPTIONAL RT! 1i" Reducer tube
£\ 1.50
RH I Rotor Head
£28.50
MOBILE TRAILER AT! for SM30 or others
P.OA

*

R **

L **
T ***
R
C
N

Prices.re incl of VA T and UX C.". C.WO.

DESIGN. WE MAKE. WE SUPPLY DIRECT. You glt unbo.tabll
5 WE
WE ARE THE ONLY MANUFACTURERS OF THIS MAST . . . AND OTHER
PRODUCTS.
MALTRON
Special applications undertaken. Send S.A.E. for further details or

ValUI.

3 just phone. Callers Welcome.
UNIVERSAL
MAIL OROER OR COLLECT AERIAL
'.

11

:
:

@J ~ ~ /"N~.

D

P;T:N~ P~NOlNG

---

V

•

1 1IT~::;r

Simple easy fixing. just assemble. adjust to suit opening, extend foot and
lock in position. - Up in a Jiff!! No roof climbing!! Suits most windows.
25" to 42" (extensions availablel. Accepts many types of CB. Amateur or TV
Aeria l.
PriCII: QMI std. £27.60 ine. VAT. UK PiP £2.00
C.W.O. Allow 14 days for delivery.

".. Allweld Engineering.
FACTORY 6. 232 SELSDON ROAD.
SOUTH CROYDON, SURREY CR2 6PL.
/ Telephono: 01 -680 2995. 01 -681 6734

RST
£p

:

!
;

!
:

Al3t
1 ·10
Cl33
2·00
OY8617 0 ·84
OY802
0 ·84
E88CC
3·38
Et80F
8·40
E8 tOF 14·47
EA8 C80 1·20
E8 9 t
0 ·82
E8F80
0·50
E8F89
0 ·86
EC9t
7 · 56
ECC33
3 ·50
ECC35
3·50
ECCBt
0·88
ECC82
0 ·72
0 .88
ECC83
ECC85
1 ·20
ECC88
1 ·90
ECC9t
8 .93
1 .08
ECF80
ECH35
2 ·00
ECH42
1·15
1 .20
ECH81
ECl80
1·00
ECl82
1·00
ECl83
1 ·50
ECl86
1·20
EF37A
3·50
EF39
2·75
EF4t
2 ·00
EF42
2·00
EF50
1·50
EF54
5·00
EF55
2·50
EF80
0 ·80
EF86
1 · 52
EF9t
1 ·80
EF92
5·81
EFt83
0 ·80
EFt84
0 ·84
EH90
1 ·40
1 .50
El32
El33
3 . 60
2 .20
El34
El36
1 ·60
El8t
3 .611
El84
1 ·00
El86
2·50
El9 t
7 ·14
El95
1 ·32
EL360
8 ·60
EM8t
1 ·00

VALVE MAIL ORDER CO.
Climax House
159 Fallsbrook Road, London SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE

EM87
1 ·50
EN9 1
3 · 50
EYS1
1 · 75
EY86
0 ·84
EY88
1 ·75
EYSOOA 1 ·94
EZ80
0 ·84
EZ8t
0 ·84
GY50t
2·75
1 .25
GZ32
GZ33
4 ·00
GZ34
2 ·50
GZ37
4·00
KT6t
3·50
KT66
10·00
KT77
8 ·00
KTBB
12·00
N7B
9 ·00
2 ·00
OA2
2 .55
OB2
OC3
1·92
003
1·92
PC86
1 ·40
PCB8
1 ·40
1 .28
PC92
PC97
1·20
PC900
1 ·20
PCF80
1 ·00
PCF82
1 ·00
PCF86
1·60
PCFBOt
1 ·60
PCFB02 1 ·90
PCF805 1 -60
PCF80B 1·60
PCH200 1 ·60
PClB2
1 ·00
PCl83
2 ·00
PCl84
1·00
PCL85
1 ·08
PClB6
1·08
PCl805 1 ·08
P0500
3·60
PFL200
1·80
Pl36
1·20
Pl8t
t ·20
Pl82
1 ·20
Pl83
2·22
Pl84
1·08
Pl504
1 ·40
Pl508
1 ·80
Pl509
3 -20
Pl5t9
3·20
PlB02
2·96
PY33
1·10

PY8t
0 ·84
6AN5
PY82
0 ·80
6AN8A
PY83
0 ·70
6A05
PY88
0·88
6ARS
PYSOOA 1 ·80
6AS6
PY800
0 ·84
6AS7GA
PY80t
0 ·84
6AT6
00V02-6 14.06
6AU5GT
00V03 - tO
6AU6
5 ·80
6AW8A
00V03-20A
687
17· 50
68B
00V06-40A
6BA6
£55.10
6BA7
OV03-t2 4 ·46
6BE6
RtB
4 ·25
6BH6
t .20
Rt9
6BJ6
6.00
SP4t
68N6
2 .00
SP6t
6B07A
ut9
13·75
6BR7
U25
1 ·16
6BR8
U26
1 ·44
6BS7
U37
9 ·00
6BW6
UA8C80 1 .25
6BW7
UBF89
1 ·20
6BZ6
1 .20
UCH42
6C4
UCH81
2·32
6C6
UCl82
1·04
6CB6A
UCl83
1 ·44
6C 0 6GA
UFB9
1 ·44
6Cl6
Ul4t
2 · 50
6CH6
UlB4
1·20
6CW4
1.25
UY4t
606
UY85
1 ·04
6005
VR t 05/30 1 ·92
6EA8
VR t 50/30 1 ·92
6EH5
Z759
16·80
6F6
Z803U
7 ·90
6Gk6
202t
3·50
6H6
14·35
3828
6HS6
4CX2508
6J5
45·00
6J6
5R4GY
3.50
6J7
5U4G
1 · 52
6JB6A
5V4G
1·52
6JS6C
5Y3GT
0 ·85
6K4N
5Z3
1 · 50
6K6GT
5Z4GT
6 K7
1 · 50
6/ 30l2
1 · 56
6K8
6AB7
1 · 50
6K06
6AH6
4 ·71
6l6G
6AK5
3·60
6l6GC
6A l 5
0 ·82
617
6AM6
1·80
6106
Open daily to callers: Mon- Fri 9 a.m.-5 p.m .

Valves. Tubes and Transistors · Closed Saturday
Terms C.W.D . only Tel. 01-677 2424- 7 .
Quotations for any types not li sted S.A.E.

_P rice, eXCluding

VATldd 16%

Poet and packing 50p per order

4 ·74
3 ·45
0 ·96
1 ·98
4 ·98
6 ·75
0.86
4 ·32
1·08
3 ·39
1 · 50
1·75
1·00
5 ·12
1 ·08
1 · 52
1 ·08
1·65
3·72
4·00
1·75
4 ·00
4 ·00
1 · 52
2 ·37
0 ·88
1.75
2.49
5 ·07
£3.72
10.40
7·68
1·75
6·94
2·94
1 ·85
1·75
2·67
1 ·50
3·77
2 ·50
3 . 50
2 .50
4.56
5·58
1 ·25
1 ·30
1 · 50
1 .75
6·36
2 . 50
2·50
2·00
6 ·72

Tolex
948708

607
6SA7
6SC7
6SJ7
6SK7
6Sl7GT
6SN7GT
6SS7
6SG7M
6U8
6V6GT
6X4

6X5GT
7C5
7C6
7S7
t2AT6
t2AT7
t2AU7
t 2AX7
t2BA6
t2BE6
t2BY7
12BY7A
t2HG 7
30FLt / 2
30P4
30Pt9
30PLt 3
30PLt 4
75Ct
85A2
90Ct
t 50B2
150C2
t50C4
5728
B05
B07
8t tA
8t2A
8t 3
866A
872A
93 t A
2050
5763
58t4A
5842
6080
6t46A
6t46B
6BB3B
6973
7S60
75B6
7587

2 .20
1 ·45
1 · 50
1 ·60
1 ·30
2 ·68
1 ·60
1-80
2 · 50
0 ·80
1·60
1· 20
0 ·85
2·95
2 ·25
2 ·25
1.20
0 ·88
0 ·72
0 ·88
2 ·19
2·43
2·70
2 ·70
4·17
1 ·12
1 .20
1 · 20
1 ·80
1 ·68
2· 35
2 ·39
2 ·44
3·02
1·92
2 ·39
27 · 50
20·00
3·75
18· 33
18·33
79·26
15·27
21.47
15·78
6 ·96
3·75
3·72
12 ·09
6 ·85
10·64
8 ·12
12·73
3 ·87
9 ·96
10·14
17.49

With Heathkit, you're all set for a
great deaL And not just big savings.
Whichever kit you choose, you'll find it easy to build.
Simple, but detailed instructions take you through every
stage. Everything is included. Even the solder you need
Digital Clock
is there.
Follow the steps and
you'll end up with a handcrafted, well-designed
piece of equipment. One
you'll be proud
of. Because you built it yourself.
There are 10 great kits to start you off. An
interesting choice of a digital clock to a metal
locator, including a short wave listener's
receiver, windspeed and direction
indicator, digital readout electronic
scale and five more useful kits.
All at 30% off to first-timers.
Send for your catalogue right now
for a start.
Metal
Locator

To start me off, please send me
a copy ofthe Heathkit catalogue.
I enclose 28p in stamps.
Name---------------------------------iII
Address _ ________________________________

:E
!:!
.~

.IOU build on our ",.n.IJ'..-.L .L'~.I..I."''''

HEATHi'-l

I

~

Prices correct
when going
10 press
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AN127
AN211
AN214
AN217
AN239
AN241
AN247
AN253
AN271
AN313
AN315
AN318
AN331
AN360
AN362
AN612
AN7115
AN7145
BA301
8A313
BA318
8A511A
8A521
BA527
BA612
8Amo
CX064
CX065A
CX075B
CX095
mooD
CXIOl
CX157
CX158
m60
CXI61A
CXI62
CXI70
CXl61
HAII49
HAil 99
HAI306
HAI322
HAI366W
HAI377
LAIIII
LAI201
LAI222
LAI240
LAI367
LA3300
LA3301
LA3350A
LA4030

AIRCRAFT INT P.A. Ass ex Comet comprise speaker unit size
16 x 3 x2t" this contains 4 x 3 ohm spks ea 3 x 3" transistor amp unit
this fits into end of speaker case, MC Hand set, will work on 9-20v
DC, requires Pre-Amp, circuit of this anp amplifier supplied. Black
crackle finish £ 17.
POWER INV UNIT 1951/P 24v DC D/P 230v AC at 140 watts 50
sine wave rotary type, approx 10 amps for full D/P in case size
12 x 11 x B" supplied tested. £45 .
FREQUENCY METERS type BC221 Hetrodyne freq meter 125 Kc
to 20 Mc/s with cal charts & handbook req 135v HT & 6v AC good
cond tested . £45 .
POWER UNIT 240v I/P D/Ps = &- 15v DC contain C core trans
with two secs of 22v 3 amps ea, 2 x bridge rect, 2 x 7100 Uf conds,
4 x RCA 40251 PwrTransis, all on chassis ass 1Ox 9 x 6" £15.

C/S

RADIOSONDE UNIT TYPE 11 as 3 valves AF Dsc, Mod & RF
Dsc on 27Mc/s (Reqs 90v & 2v LT) as 3 var freq Dsc in range
600/1000c/s for temp, press & RH these are selected in turn
by a rot swt unit & used to mod RF D/P from Tx, supplied in
new cond with circ & charts. £6.50.
RECEIVER UNIT 128 tunes 2 to 8 Mc/s in two bands as 5 min
valves inc BFD in case size 8 x 5 x 4" reqs 135v HT & 1 . 5v LT with circ
reqs HR Phs. £15.
CIRC BOARDS. Type A Contans rot swt 6p llw 6b. push
sw!. approx 24 x'DC84 transis, germ diodes, metal film res etc
on frame size 9 x 9 x 2". £3.50. Type B contains 2 x 12v relays
4p c/o, 2 x rot swts, 3 x tog swts, 2 x Ind Ips, approx 25 sil
transis, metla film res, also the following 1% Tol tubular 63v
conds approx 12 values 30 conds inc 1, 2 & 10Kpf all on
frame size 9 x 9 x 2" £6.50.

D...
1.66
1.66
1.81
3.14
1.76
2.59
1.75
1.44
2.60
1.85
4.35
2.90
0.10
1.75
1.75
1.75
2.90
0.15
0.15
1.05
1.30
1.46
1.85
1.50
1.16
8.35
1.76
0.86
4.35
4.35
6.90
3.16
3.16
1.15
1.75
2.60
2.80
9.76
0.40
1.15
2.00
2.00
2.15
2.80
0.90
1.10
0.95
1.86
1.5 6
1.15
1.45
1.60
1.90

LA4031
1.90
LA4032
1.16
LA4100
1.16
LA4102
1.16
LA4400
2.10
LA4420
1.50
LA4430
1.75
M5106P
2.15
M5109P
126
M5115P
3.85
M5134P
1.55
M5135P
1.55
M5152L
0.70
M5155
1.50
M5192
2.15
M51513lillL 1.15
M51515liBL 2.55
PLL01A
2.15
PLL02A
3.75
PLL03A
1.50
SG813
120
5TKOII
3.46
STKOl3
120
5TKOl5
4.30
5TK016
4.35
5TK025
6.45
14.95
STK050
STK435
4.60
STK439
6.30
STK463
9.50
4.35
STK0039
STK0040
4.90
STK0050
8.05
TA7028
1.15
TA7050
1.45
TA7051
1.45
TA10S1
1.45
TA7063
1.15
TA7064
0.90
TA7072
1.15
TA7074
1.15
TA7075
1.75
TA7089
2.90
TA7104
1.45
TA7139
1.45
TA7145
2.05
TA7149
2.05
TA7150
1.45
TA7151
2.90
TA7152
1.75
TA7167
2.90
TA7176
2.05
TA7203
1.85
TA7204
1.16

TA7205
TA7207
TA7208
TA7222
TA7227
TA7310
TA7608
UH1COOl
UH1C004
UPC30
UPC157
UPC554
UPC581
UPC572C2
UPC573
UPC575
UPC577
UPC595
UPCIOOI
UPCI028
UPCI031
UPC1032
UPC1158
UPCI181
UPCI18 2
UPCI185
UPCI380
UPC2002
UP0277
UP0858
UP0881
2SAIOl
2SAI02
2SAI04
2SA201
2SA202
2SA203
2SA221
2SA354
2SA355
2SA483
2SA509
25A562
2SA634
2SA636
2SA678
2SA699A
25A728
2SA733
2SA747A
25A762
2SA777
2SA950
2S877

1.15
1.40
1.40
1.16
2.90
1.16
5.60
6.15
5.16
1.16
2.80
1.45
2.05
1.15
1.16
1.45
1.16
1.15
1.75
1.76
2.05
1.46
1.40
1.40
1.40
2.55
4.36
2.05
2.90
2.30
1.05
025
020
025
025
025
0.30
0.25
025
025
1.40
0.30
020
0.52
0.52
0.30
0.30
020
020
4.15
0.10
0.40
025
0.30

2SB175
2S83 24
2S8407
2S8422
2SB471
2SB481
2SB509
2SB511
2S8555
2SB617
2S8618
2S8637
2S8647
2SC184
2SC185
25C281
25C372
2SC373
2SC380
2SC387A
2SC423
25C458
25C460
25C495
25C509
25C620
2SC632A
2SC634
2SC696
2SC710
2SC711
2SC730
2SCJ33
2SC735
2SC756A
2SC761
2SC772
2SC776
2SC781
25C784
25C799
25C807A
2SC828
2SC829
2SC839
2SC867
2SC900
25C921
25C945
2SC1000
2SC1014
25Cl017
25Cl018
25Cl080

020
0.30
1.50
026
1.76
1.85
1.15
0.58
1.98
0.58
1.40
020
0.40
0.30
0.30
0.30
0.30
0.30
0.52
0.30
0.62
025
0.25
0.30
0.30
025
025
0.30
1.15
020
020
2.65
020
0.30
1.15
0.58
025
1.15
1.15
0.20
1.40
3.45
0.25
020
0.30
3.10
0.20
0.25
0.20
020
0.52
1.00
1.00
0.58'

2SC1061
2SC1096
2SC1114
2SC1124
2SC1162
2SC1166
2SC11708
2SC1172
2SCI172A
25C1172B
25C1213A
25C1228A
25C1239
2SC1306
25C1307
25C1308K
25CI316
25CI359
2SCI383
2SCI384
25CI431
25CI447
25C1449
2SC1475
25CI509
2SC1567
2SCI569
2SC1624
2SCI627
2SCI675
2SCI678
2SC1681
2SCI682
2SCI687
2SC1728
2SC1760
2SC1616
2SCI849
2SC1881
2SC1909
2SC I923
2SC1957
2SC1959
2SC2028
2SC2029
25C2036
2SC2092
25C2120
25024Y
2S030
25077
2S091
2S092
2S0170

0.68
0.68
2.30
0.76
0.40
020
2.00
2.00
2.01
2.01
020
0.40
1.70
1.15
1.50
2.30
2.30
0.20
0.30
0.30
0.15
0.40
0.40
0.31
020
0.40
0.40
0.10
0.25
020
0.15
020
020
0.30
0.68
0.31
0.92
0.20
0.32
1.05
0.20
0.10
020
1.15
0.75
0.35
0.48
0.20
1.82
0.30
0.48
0.15
1.15.
0.30

2S0180
1.76
2S0 181
0.36
2S0227
0.16
2S0287A 3.16
2S0315
0.98
2S0352
0.40
2S0380
0.52
2.01
2S0388
2S0389
0.16
250424
2.30
250470
2.10
2S0526
1.05
250587
0.65
250588
1.38
250641
6.90
2S0646
36.10
250667
0.40
2S0733
2.30
2S0759
0.58
2S0797
1.60
25 0822
2.53
250880
0.48
2SK19
0.52
25K34
0.30
25K38A
2.10
0.58
2SKI20
0.75
2SK125
2SKI30
1.50
3SK22
1.50
3SK35
2.53
3.35
3SK48
3SK49
1.85
SPECIALS
2SCI113 0.15
2SC1869 lAD
25C2168 120
MRR5DA 11.15
AN240
HA1339A
MB3112
TA1120

2.30
2.20
2.50
1.15

TA1130
TA7138
TA7140
TA7226

120
1.15
1.15
1.50

Fun Range of P.W. Kilo also available.

SOi..ARTRON BENCH P.U. 240v, D/Ps 0 to 500v DC at 100Ma to
350v 6 ·3 AC at 3 amps, fitted Volt/Ma meter in case size 13 x 13 x 8"
tested with circ £30.
RELAY TEST UNIT for use with Advance CT463 Counter, contained in neat case 9 x4x4" with small mains p.u, 5x4mm term. 3x4mm
sks, 3 x tog swts, 2 x BNC Sk, also in front cover misc test & coax
leads. £ 10.50.
DUMMY LOAD R.F. comprises 45 ohm non inductive res est 150
watts in case size 16 x 7 x 8" also as atten o/p for monitor with connector. £ 12.50.

All prices includo t 5% VAT. bUl plo.....nd 50p lor plll1llge & podUng. OUllO p'...., high demand
10' spa,... certain i10ms moy be oUl 01 IlDck bUl orrangomen1s have b_ mede fo, _Idy .~
shipmon1J 10 ou, w.rtho.... Alllnquiri.. pi.... include S.A.E.

T. POWELL
Advance Works, 44 Wallace Road, London N1. England
Telephone: 01-226 1489

TEST SET CT373 Audio Bench test set 240v comprises AF
Dsc 17c/s to 170Kc in 4 decades, D/P var 300 Uv to 10v,
Valves Voltmeter 30 MilN to 1OOv in 7 ranges can be used to
read D/P of Dsc or ext signal. Distortion meter 20c/s to 20Kc
three ranges 10/30/100% supplied with circ inst book new
cond. £87.
BATTERIES NIC CAD tubular type all 550Ma/Hr available in 6v at
£4.50, 12v or 13 ·2v at £6.50. L.F.
CRYSTAL OSC ASS contain crystal in range 5 to 7 ·5Kc contained
in oven size 8 x2t" 24v supplied from small int trans, as two pcbs
with transis etc reqs 1 5v DC £4.50.
INVERTOR UNIT for MK.123 set 12v DC I/P D/Ps 425v DC at
120Ma or 180v 40Ma also 6v DC at 2 ·5 amps in case size 5 x 4 x 3"
rested with circ. £ 12.50.
COAX CABLE HD 75 ohm UR57 10mm DSD £3.50 for 10 meters,
30p meter over 10, max 50 meters, new.
AUTO TRANS 200/250v to 115v at 560 watts fully enclosed term
blk conn new £ 14.50.
POWER UNITS 240v I/P, 28v DC at 15 amps D/P regulated load
range 4 to 15 amps in case size 7 x 7 x 1 6" tested. £38.
RECEIVERS R278 UHF, Marconi AlC HF & Navy CAS still in stock.
AIRCRAFT OF RX EQUIPMENT comprising R1937 Rx remote
control 150Kc to 1·5Mc/s in 3 bands, type 384 Rx C.U. Loop Ae
system, Ae drive unit, Amp unit, 360' Ae bearing indicator for use on
24v DC, loop aerial contained in tear shaped dome, regret no tech info
on this equipment at present time. Price 6 items listed £85.

BECOME A
ADIO AMATEUR

Learn how to become a radio amateur in contact
with the whole world. We give skilled preparation
for the G.P.O. licence.
No previous knowledge requ ired.

["II1II.----------Brochure without obl igation to

British National Radio
& Electronic School

Above prices include Carr/Postage & VAT.
Allow 7/14 days for delivery. Goods ex equipment unless
stated new. SAE with enquiry or 2 x 14p stamps for List 27/2.

READING. BERKS. RG11BR
Name . .. ... . ... . . . . . ........... . .. .. .. .. . . .

A. H. SUPPLIES
122, HANDSWORTH ROAD, SHEFFIELD S9 4AE
Telephone: 444278 (0742)
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Address . . . .... ... . ...... ... . .... .. ... ..... .

I

------------PW/3/815

"BLOCK CAPS PLEASE

I
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www.americanradiohistory.com

lEG;ULATI,O POWER SUPPLY

FREE! OUR CURRENT BARGAIN LIST
WILL BE ENCLOSED WITH ALL ORDERS

With short circuit protection, Nominal 13.8
volts at 5 amps continuous or up to 8 amps
intermittent, made for use with CB rigs, but
this power supply is equally suitable for any
other 12,.. equipment. Nicely made in vent·

MULLARD UNILEX
A mains
operated
4 + 4 stereo

~~t~~o~e:~~C:::m~~~~sS~i~ahc:~~f~~~~.li9ht

~:::;~ne

+ Post £1 .5Q.

of the finest
performers in the
stereo field this would

Technical
Training in
Radio,
Television and
Electronics

HOME BASE POWER SUPPLY
'J.8\{ 20amp - built and regularly used by
G3VCJ, all regular features including prOtect· make a wonderful gift for
ion triP. 500 watt transformer and all parts
almost anyone. In easy to assemble
including case, £39.50. carriage £5.00.
modular form this should sell at about
TRANSMITTER SURVEILLANCE£30 but due to a special bulk buy and as an
Tiny, easily hidden but which will enable con- incentive to bu~, we offer the system complete
versation to be picked up with FM radio. Can at only £16.75 Inc. VAT + post. PLUS FREE
be made in a matchbox - all electronic parts GIFT - buy this month and you will receive a
circuit . £2.30.
pair of Goodmans eliPtical 8"x 5" speakers to
RADIO MIKP
match this amplifier.
Ideal lor discos and garden parties. allows
TIME SWITCH BARGAIN
complete freedom of movement. Play through Large clear mains frequency controlled clock.
FM radioltuner amp. £6.90 camp. kit.
which will always show you the correct time
6 WAVEBAND SHORTWAVE RADIO KIT
+ start and ~top switches with the dials. Comes
Bandspread covering 13.5 to 32 metres. Com- complete With knobs. £2.50.
plete kit includes case. Nothing else to buy if 8 POWERFUL BATTERY MOTORS
you have an amplifier to connect it to or a
For models. Meccanos, drills, remote control
pair of high res. headphones. Price £11.95.
planes. boats, etc. £2.50.
MW & 2 SHORT·- CRYSTAL RADIO
WATERPROOF HEATING WIRE
All the parts to make up the beginner 's modeL 60 ohms per yard, this is a heating element
Price £2.30. Crystal earpiece 65p. High resist· wound 011 a fibre·glass coil and then covered
ance h/phones (gives best results) £3.75.
with PVC, dozens of uses· around water pipes,
Kit includes front but not case.
under grow boxes in gloves and socks. 23p/metre.
INTERRUPTED BEAM
MORSE TRAINER KIT
This kit enables you to make a switch that
Consists of morse tone module, morse key, bait·
will trigger when a steady beam of infra·red or ery connector, case & instructions. £2.99.
ordinary light is broken. Main components:
AERIAL DIRECTION INDICATOR
relay, photo-transistor , resistors, caps. etc .
Kit includes 16 reed switches, magnet, 16 LED's
Circuit diagram but no case . Price £2.30.
and chart which has the 16 compass points and
CAR STARTER AND CHARGER KIT
lights up where aerial is pointing. £5.90 .
You can start car immediately or bring your
AERIAL ROTATOR
battery up to full charge in a couple of hours. Comprises mains motor with pulley and vee
The kit comprises: 250w mains transformer, belt, electro.mechanical aerial base unit and
bridge rectifie rs, start/charge switch and full
control switch enables you to set your aerial
instructions . Price £11.50 + £2.50 post.
mast in any direction. £19.50. carriage £5.
GPO HIGH GAIN AMP/SIGNAL TRACER
RADIO STETHOSCOPE
In case measuring only 5'!.r."x 3 Y.."x 1 Y." is an
Easy to find fault _ start at the aerial and work
extremely high gai n (70dbl solid state amp
towards the speaker _ when signal stops you
designed for ~se as a s~gnal tracer on GPO
have found the fault. Complete kit £4.95.
cables, etc. With a radiO it functions very well
as a signal tracer. By connecting a simple coil
Cash, p.a. or cheque with order, Orders
to the input socketa useful mains cable tracer
under £10.00, add 60p. Access & B/card
can be made. Many other uses including gen·
orders by phone to Haywards Heath (0444)
eral purpose amp, cueing amp, etc. An absolute 54563. Delive ry by return.
i at only £1.85. suitable 80 ohm elp 69.

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronicsnow 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 tuition until successful 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 1 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 Electronics Technicians
Technical Communications
Radio Servicing Theory
Radio Amateurs
Electrical Installation Work
Also MPT Radio Communications Certificate

The ONE catalogue
you MUST
have!

Diploma Courses
Colour TV Servicing
Electronic Engineering and Maintenance
Computer EngineeJ:ing and Programming
Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

About 2,000 items clearly listed.
Profusely illustrated throughout.
Large A-4 size pages .
Bargain list. order form and 2
coupons each worth 2 5p if used as
directed, all supplied free.

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
"A" levels
Industrial
Work Study
Accountancy
Management
Air
Mechanical
Conditioning
Building

Price (1, plus 50p for post, packing
and insurance.

Send cheque or p.a. for £1 .50

HOME RADIO Components LTD
Dept. PW, P.O. Box 92, 215 London Road,
Mitcham, Surrey.
01-5435659

J. BIRKETT
(Partners: J. H. B irkett, J . L. B irkett)

POST OR PHONE TODAY FOR FREE BOOKLET.

Radio Component Suppliers

25 The Strait. Lincoln. LN2 1JF
Telephone 20767
BRAND NEW FRUIT MACHINE SPARES 5p or 10p accepter and rejecter assembly-

.... £1.50.

BRIGHT 7 SEGMENT 4 DIGIT LAMP DISPLAY, with 5 volt Lamps, size 4.7/B" x 1.7/B ~

£2.60.
MINIATURE LEVER SWITCH 2 Pole 3 Way @60p, 3 fo.£1 .50.
TEXAS OIL REED RELAYS at 4Op.

Ii-

MOTORISED 23 WAY ROTARY STUD SWITCH, Motor 50 Volt AC, approx. 50 Revs per-

~bis~e~~~~ ~~~~hU~YS S~I~~~EYS·:~g~~3.30. Transformer for Motor £1.60.
LAMPS MBC 28 VOLTO.08AMP ~ Speach , 50 for £2.
MBC LAMPHOLDERS with Bracket at 4 for 25p.

MIDGET TOGGLE SWITCHES On-Off at 5 fo.£1.
MOTOR WITH GEAR BOX OPERATING 2 MICRO SWITCHES BY CAMS 50 Volt AC2 for £2.50.

I- IC~

=

To: International Correspondence
. . Schools
•

_crt~

•

Dept. 2765 Intertext House, London
5W8 4UJ or telephone 622 9911

=
=
•

•
Subject of Inlerest. . . .. .... .... ...... . .. .. ... .. . . . .. . ...... .. , , .. . •
Name .. . . .. . .. ......•... . .....•.. ... .. . . • ..• , . . . , .. .... , ...... .
Address ........... , . . . , .. . .. .. .. . , . . ... ...... ... ... . ....... . . . .

m~~I~~ ~~'d-Yfcv;!~LL~~~f~~t~;t~5~~~gS'tA;'~:i'I~~·~~LAY . 60p.

3 DIGIT CREOIT METERS 250 Volt AC . £2.50.

~~~ANC:F~O~':~R2 2~Oe,@a~~~46eg(t ~~g:el~a~?~~~it~ f~~6pO:£1 .30 (P&P 30p).
Please add 30p for post and packing.
Orders over £3 post free
Allow 14 days for delivery.
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NOTICE TO
READERS

SMALL ADS
The prepaid rate for classified advertisements is 32 pence
per word (minimum 12 words). box number 60p extra.
Semi-display setting £ 10 .70 per single column centimetre
(minimum 2 ·5 cmsi. All cheques, postal orders etc., to be
made payable to Practical W ireless and crossed " Lloyds
Bank Ltd". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Manager, Practical
Wireless, Room 2612, IPC Magazines Limited, King 's Reach
Tower, Stamford St .. London. SE1 9LS. (Telephone 01 -2 61
5B46).

When replying to Classified Advertisements
please ensure:
(A) That you have clearly stated your
requirements.
(B) That you have enclosed the right
remittance.
(C) That your name and address is written
in block capitals, and
(D) That your letter is correctly addressed
to the advertiser.
This will assist advertisers in processing and
despatching orders with the minimum of
delay.

L-- - ...- - - - - - - - - - '

AUTOMATIC MORSE DECODER. Low cos I easy build
9v circ uit. Accepts audio input or practice key. Gives con·
tinuous reado ut on 12 character alphanumeric display.
Send £3.95 plus large S.A.E. ror rully detailed 17 page con·
st ruction data. parts and P.C.B . available. MacRitchie
(Micros). 100 Drakies Avenue. Inverness IV2 3SD.

Whilst prices 0/ goods shown in
advertisements are correct at
the time 0/ closing/or press,
readers are advised to check
with the advertiser both prices
and availability 0/ goods be/ore
ordering/rom nOli-current issues
o/the magazine.

CB POWER TRANSISTORS 2SC2092 by Hitach.
Uni ve rsal di rec t replacement ror 2SC 1307. 2029, 2078.
SW @ 27MHZ (max. IOW) AM ·FM-SSB Special Offer
I x £1.59. 5x£7.50. IO x£ 14.00 VAT inc. 50p P&P any
quantity. Sae for our bargai n lists of transi stors IC's. Dept
PW. R. Withers Comms .. 245/ 247. Slourbridge Road,
Hal esowe n B63-3QU. Tel: 021 -550-9324.

~e~Y~~g~~~O:;:~~ldnf~ i~~U~'t~r:lc~~~~iie~~AI~~~;~~lff~e~
~~3~i~:s'1 ~O~~3~~e;: ~~~i~n~~~. ~;~~~~eH~rlo~itt~ J~3~

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 MH z bands. Any freq made to order in
8 weeks from £4 ·10. 2-3 week service available .
FILTERS Your best source fo r 6 and 8 pole and monolithics
for AM. CW. SSB. FM . on 455 kHz. 1·6.9 ·0.10·7.21·4
MHz. etc
Prices .inc, VAT and UK post. SA E lists,

VHF CONVERTOR 45-220 MHz. Tuneable IF £8.50.
TVDX VHF-UHF conve rtor. Receive VHF signals on
UHF TV set £10.80. SAE data, lists. H . Cocks, Cripps
Corne r. Robert sbridge. Sussex. Tel. 058083 317.

Software

P. R. GOLLEDGE ELECTRONICS
G3EDW, M.rriott, Someraet, TA18 SNS.

Tol : 0460 73718

Receivers and Components

WE REPAIR/ RESTORE valve type comm unication
receivers with a one ye:lr guarantee. For a free quote
telephone Co r by 6 1697. Vinl3ge British Radio
Components Co .. 22 Thurso Walk. Corby, Northants.

BRAND NEW COMPONENTS
BY RETURN
HIGH STABILITY RESISTORS

tw

Carbon Film E12 Series lR - 10M. (E24 2R-6M2) 1p
tWo
& lW Metal Film E12 Series 10R-2M2-2p
METAL FILM tw 1% E12 series l OR to lMO- 3p
CAPACITORS.
MULLARD Min. Ceramic e12 100V 2% 1.8pf. to 47pf.-3p
2% 56pt. to 330pf.-4p. t 0% 390pt. to 4700pt.-4p
Plate Ceramic SOY Wkg. Vertical Mounting .

tw

MORSE TRAINER PROGRAM ror Sharp/ Tandy Pocket
Compulers. Cassette plus listing £3.50, cheques/ P.O.s to
lan Traynor. 15. Anthea Drive. York Y03 9DB. Sac ror
details.

Aerials
PROTECT YOUR RIG with an ove r voltage crowbar
module. Connects across 13.8V supply , rully built. Includes
25 amp Ihyristor. Only £4.75 inc. post and V.A.T.Fremark Electronics, Strattons Walk, Melksham, Wilts.

G2DYM ANTI-INTERFERENCE
ANTI-TVI TRAP DIPOLES
TRANSMITTING & S .W.L. MODELS
Data Sheets Large SAE. Aerial Guide 50p.
Indoor and Invisible Aerials £3 .50 .
Callers welcome
Tel : 03986-215

~i~~~~' p!~.~~~~':"l6 .~~~~I tMO!~~9-:-2p

.01 . .015. .022. .033. .097 & 068 mtds.-4p
0 .1-5p. 0 .15 & 0 . 22~. 0 .33 & 0 .4 1-ap
0 .68-11p. 1.O-15p. 1.5-20p. 2.2-22p

G2DYM, Uplowman, TlVerton, Devon.

ELECTROLYTIC . Wire Ended (MfdsNolts) .
0.41/50 5,
1.0150
5,
2.2/50
5,
4.1/50
5,
10150
5,
22/16
6p

22125
22150
.7/16
47/25
47/5G
100/ 16

6,
6p
6p
6p
6p
7p

100/25
lOO/50
220/16
220/25
220/50
470/16

I,
..
"
..

to,

11,

.70/25
'70/40
1000/15
1000/2 5
1000/40
2'200/16

I"

11,

COPPER AERIAL WIRE 14swg hard drawn 70' £5.34.
140' £8.84 inc. VAT. Postage £1.75 T.M.P. Electronics.
Supplies. Britannia Stores. Leeswood. Nr. Maid. N. Wales.

IS,
25p
35,
20p

TANTALUM BEAD SUBMINIATURE ELECTROLYTICS.

2:~ilgJ~ fi;t~l\;~. MI6 i~~/~-1Jp.· IM~=~~
1~)~~~i2/Wlt7~1 ~~~~4 7/~f~op~ 221Ji?(,3'::£i~gg
PoIynyrene 63V Wkg. E12 Series Long Axial Wire •.

10 pt. 10 820 pt.-3p. 1000 pt. to 10.OOOpt.-4p
TRANSISTORS.
BCt07/B/9 lOp BC I B2l
8p BFI97
lOp
BCI47/ 8/9 lOp BCtB4l
8p BFY50/ 51 /52 lap
BC157/B/9
10p
BC547C1BCl9C7p

BC212 l

8p

BFX88

2Sp

BCV70
15p 2N2926
7p
BC557C1BCl9C 7p 8FI95
lOp 2N3055
SOp
8 Pin D.I.L Le's 741 Op/amp.-18p. 555 Timer-24p
Holders 8 Pin- 9p. 14 Pin- 12p. 16 Pin- 14p. 18 Pin16p. 28 P;n- 25p. 40 P;n- 30p.
DIODES (pJ.v'/.mpa) .
75/25mA
IN414B 2p
1250/ IA
BY127 lOp
lOO/ lA
I N4002 4p
400/3A
I N5404 14p
SOO/ lA
lN4006 Gp
60/ 1.5A
SlMl
Sp
lOOO/ lA

lN4007

ZEN ER DIODES.
E24 Series 3V3

to

7p

33V

30/1 SOmA

AAY3 2

400mW--8p.

12p

TV-DX

FM ·DX and all domestic reception rc:9.uirements - Fringe or
·Local'. Aerials. Amplifiers. Boosters. FIlters. Hardware - and
Ihe knowledge. Our new 1982 Catalogue costs SOp. SAE all
enquIries. please,
I " ROGER 8UNNEY'S TVDX BOOK (2ND EDITION) £2.35
inc, POS I + packing

SOUTH WEST AERIAL
SYSTEMS (PW)

UHF COVERTERS small size chann els 21·28 with
varicap tuning. unit s are brand new with up to date cir·
cuitry . Price £4 .00. also 8 channel touch tune units with
memory £3.00 each. The pair £6.00. S.A .E. ror cct or con·
verter. Price include VAT and Posta ge. " Q" Services. 29,
Lawrord Crescent. Yatele y. 871048 Camberiey, Surrey.
and at Franks Electronics. I. Lcwis Road. C hi chester.

10, Old Boun~.d. 7g;~7~W~Ury, Donet.

BOURNEMOUTH/BOSCOMBE. Elecl ronic components
specialists for 33 years. Forrcste rs (National Radio
Supplies) late Holdenhurst Rd. now at 36. Ashley Rd ..
Boscombe. Tel. 302 204. C losed Weds.

STYLI for Mu sic Centres etc. Free list for S.A.E .. includes
other accesso rie s. FELSTEAD ELECTRONICS. Longley
La ne. Gatley. Chcadlc. Cheshire SK8 4EE.

Record Accessories

1W-14p

~!:~:t~ To~': ~~~1R;::-~~~'e~rer~r Y5el1~~~~~
FUSES. 20 mm. GIa... 100mA to SA. a .B.- 3p . .A./S.- Sp
VOLTAGE REGULATORS +. 5V. 8V. 12V. 15V 100mA. -35p
5V. BV. 12V. 15V. IBV & 24V 0.5A-60p. IA-65p
PRESET POTENTIOMETERS
50mW& iW l00Rto 1 MO-7p.
PAIRS BATTERY SNAPS PP3-5p. PP9- 10p

THE C. R. SUPPLY CO.
127, Chesterfield Road, Sheffield 58 ORN ,
V.A _T. Inclusive Prices, Postage 15p
(FREE over £5_00)

V ALVES. Radio. TV. industrial transmitting. despatched
to all pariS or the world by POSI. 6000 pariS in stock.
Quotation S.A.E. Cox Radio (Sussex) Ltd, The Parade.
East Wiltering, Sussex. 2023 (024 366).
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NEW 1982 ACE COMPON ENT CATALOGUE. Let
your problems be our business. Be certain; have your corn·
ponents deli vered qui ck ly and efficiently and get that pro·
ject working. Send 30p now ror th e easy to use 1982
Catalogue to: Ace Mailtronix. Dept PW, 3A. Commercial
Strect, Ballcy. W. York s. WFI7 5HJ .

THE VINTAGE CO«~c~
WIRELESS COMPANY ''''e
1920 to 1950

l;"IP.\.G\P.

,,0

Receivers. valves. compone nts, service data , historical
research books, magazines. repairs a nd restorations. A
complele service for the collector a nd enth usiasl ot vintage
radio.
S.a,e, wilh enqui ri es and for monlhly newsheet.
THE VINTAGE WIRELESS COMPANY, 64, Broad
Street, Staple Hill, Bristol BS16 5NL. Tel . Bristol
565472.

Courses
COURSES - RADIO AMATEURS EXAMINATION.
Ci ty and G uilds. Pass thi s imponam examination and ob·
tain your licence. with any RR C Home Study Course. For
detail s of thi s and other cou rses (GCE. professional ex·
amin<Hions. etc. ) write or pho ne - THE RAPID RESULTS
COLLEGE, DEPT J XI. Tuition House. London SWI9
41)5. TcI: 0 1·947 7272 (9am... 5pm) or use our 24 hr
Rcco rda call Service: 01 ·946 1102 quoting Dept. JX I.
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Personal

Service Sheets

G T'
•

•

CHRISTIAN SINGLES HOLIDAYS. Weekend
houseparties. Friendship contacts nationwide. C.F.F.
Dept/ B89. Edenthorpe, Doncaster.

TECHNICAL INFORMATION SERVICE
76 CHURCH ST., LARKHALL, LANARKS.

Any published full size service sheet - still only £1 + S.B.e.
For Sale

Repair data your named T.V. £6.50 (with circuits £8.50)
Giant collections exploded diagrams of domestic equipment (many representative circuits) moat leading
manufacturers - 2 huge binders for £26,50 with free 1 year's updating service.

S.A.E. for free newsletter, price lists, any quotation, bargain offers, unique TV. publications.
2 big catalogues list thousands service sheets/manuals plus £4 vouchers for £2 + large s.a .e.'
Complete British Colour TV circuits, etc. in 3 huge binders only £39.50.

Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. 11-1.
SERVICE SHEETS, Radio. TV etc .• 10,000 models.
Catalog ue 25p. plus S.A. E. with orde rs. enquiries.
TELRAY, 5 Henderson Street, Preston PR I 7XP.

SERVICE SHEETS, Radio. Television. Stereo. etc .• from
50p. Catalogue 25p. S.A.E. with orders. enquiries.
Hami ltons. 47 Bohemia Road. SI. Leon ard s. Sussex.
BELL'S TELEVISION SERVICES for Service Sheets on
Radio. TV etc. £ 1.2 5 plus S.A.E. Colour TV Service
M3nuals on req uest. S.A.E. with enquiries to B.T.S .. 190
Kings Road. Harroga te. N. Yorkshire. Te!. (0423) 55885 .

30,000 SERVICE SHEETS IN STOCK
COLOUR MANUALS ALSO AVAILABLE

AMATEUR EQUIPMENT bought and sold. Cash
waiting. Contact G3RCQ Hornchurch 55733 evenings.
3kW LINEAR, Drake L4B with PSU. 80m to IOm
retunable elsewhere. Sensible otTers. G 3CXX, UMIST
Radio Society. Unist Union, PO Box 88, Manchester.

Books and Publications
UNIQUE T.V. REPAIR MANUALS and other books.
SAE brings newsletter, price lists. etc. AUS, P.W., 68,
Montgomery Street. Larkhall, Lanarkshire ML9 2AD.
NEW HANDY FREQUENCY CHECKLIST (MS, LW:
Europe, U.K.) with unique map for bearings, £1 post paid
or 6 IRC. - Dial-Search, 9, Thurrock Close, Eastbourne
BN209NF.
"WORLD RADIO TV HANDBOOK" 1982. Write for
details. " Broadcasts to Europe", quarterly frequency guide,
£ 1.30, full year £4.50. Trade/ club enquiries welcome.
Pointsea. 25 Westgate, North Berwick, East Lothian.

TV Monos. Radios £1 .25 - Tuners £1 .25 - laoe Record ers.

Record Players, Transistors from £1 .25 - Ca r R ~ dio £2.00
+ S.A.e. - Stereograms, Radiograms from £1 .25 - Also
Colour available. - State, if circuit will do, if sheets are not
in stock. All TV sheets are full length 24 x 12", not in Bits
jf sheets not in stock. S.A.E. please.

C.CARANNA
71, Beaufort Park, London NW11 8BX

01-4584882 (Meil Orderl

ORDER FORM

PRACTICAL WIRELESS, Practical Television, Hi-Fi
Sound last iss ues fro m my collection 1954-1976. 470 issues
most as new 35p each. Details 0579-62804 any time.

ADVERTISERS
PLEASE NOTE

Our Box Number Service is

NOT

Wanted

t:~e~~\vAlba~~~~~u~a~t~U~r~~~.gh~~s:;~ep.~.~I~e~~~~~n3.
£2 OLD Valve Radio

Y AESU MUSEN FRG-7 Communications receiver as
new, sale due to bereavement £ 120. Tel: 01-997 5296 after
6.30 p.m.

ELECTRONIC COMPONENTS PURCHASED. All
types considered - Must be new. Send detailed list - OtTer
by return - WALTONS, 55A Worcester Street,
Wolverhampton.

available for Mail-Order
AdvertiSing

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 E. .
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless) .

NAME ..... ........ ... ,.. ... ... . ,.. .. ... ,....... ,.... .... .. .... ......................................... .
ADDRESS ..... .... ...... ... ... ..... .. ............... ........ .. ..... ... ...... .. .. ......... ... ........ ..

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS
CI...ified Adverti. .menta Dept., Room 2612
King'. Reach Tower, Stamford Street,
London SE1 9LS.
Telephone 01-261 5646
Rate :
32p per word, minimum 12 words. Box No. 60p extra.

Company registered in England. Registered No. 53626. Registered Office : King·s Reach Tower, Stamford Street, London SE 1 9lS.
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For Sale Continued
PW WIMBOURNE MUSIC CENTRE. All Modules Reed
Hampton Pu rchased. Less Cartridge £70 ono. Sheffield
746825 .
PURBECK OSCILLOSCOPE. Full working order with
XI , X IO. Probe £50. Creed 7B. A G.P.O. reconditioned
model in excellent condition with RS232 interface £25. Tel:
(0628) 30494.
BRT 4000 RECEIVER, overhauled £70 o.n.o. Eddystone
730/ 1 &.14 and 750 receivers from £60. Some with special
S.S.B. modificati ons. Ring Daventry (03272) 3964.
NEW BACK ISSUES OF " PRACTICAL WIRELESS"
avai lable 90p eac h. post free. Cheque o r uncrossed Pt o
returned if not in stock - BELL'S TELEVISION
SERVICE. 190 Kin gs Road. Harroga te, N. Yorks. Tel.
(0423) 55885.

CENTURION BURGLAR ALARM EQUIPMENT. Send
SAE for list or a cheque/ PO for £ 11.50 for our special offer
of a rull sized sign written bell cover, to: Centurion. Dept
PW, 265 Wakefield Road, Huddersfield, W. Yorkshire.
Access & Barclaycard. Telephone orders on 0484-35527.
QUALITY PERSONAL CALLSIGN TIES. Call sign ofTwhite 3mm symbols on navy , wine or gree n background.
Minimum order is two ties on same background. £9.70 the
pair incl. 5/ 6 weeks delivery. CWO to: Garrison Radio,
Catterick Garrison. N. Yorks. DL9 3JO. Tel: 07488333 11.
SUPERB INSTRUMENT CASES by Bazelli, manufactured from PVC Faced Steel. Hundreds of people and
industrial users are choosing the cases they require from
our vast range. Competitive prices start at a low £ 1.05.
Chassis punching facilities at very competitive prices. 400
models to choose from. Suppliers on ly to Industry and the '
Trade. BAZELLI . (Oept No. 25). SI. Wilfrid's Foundry
Lane. Hahon. Lancaster LA I 6LT.
WAVEGUIDE, FLANGES & DISHES. All standard
sizes & alloys stock . Special sizes to order. Call Earth
Stations. 0 1·228 7876. 22. Howie Street. London SWII
4AR.

Miscellaneous

LOSING OX?
RARE OX UNDER QRM1 DIG it OUT with a
Tunable Audio Notch Filter. between your
receiver and speaker. BOOST your OX/ORM
ratio. 40dB notch. hear WEAK OX. £13.80.
CAN'T FIND RARE DX1 Get SPOT- ON with a
Crystal Calibrator, between your antenna and
receiver. EQUAL LEVEL 1 MHz. 100. 25KHz
MARKERS to 150MHz. £23.80.

Each fun-ta-build kit includes all pans, printed
circuit, case, instructions, postage etc, money back
assurance so Get yours NOW.

CAMBRIDGE KITS,
45 (PC) Old School Lane, Milton, Cambridge.

PARAPHYSICALS JOURNAL (R ussia n Translations):
Psychotronic Generators. Kirlianography. Gravity Lazers.
Telekinesis. Details: Sae 4x9" Paralab. Downton. Wilts.

THE SCIENTIFIC
WIRE COMPANY

Q.S.L. CARDS £5.00 per 100 C .W.O. stamp for samples.
Worsley Press. 42. Lancaster Road , Marsh Green. Wigan,
Lancs.

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio exami nation.
Cassette B: 12-25 w. p.m. for professional examination

SWG
6 to 29
30 to 34
35 to 39
40t043
44 to 47
48 to 49

14t030

Morse Key and Buzzer unit for sending practice.
Price each Cassette (including booklets) £4 ·75. Morse Key
and Buzzer £4·75.

PRACTICAL WIRELESS PCB's

lib
2.76
3.20
3.40
4.75
5.90
15.96

8~

1.50
1.80
2.00
2.60
3.40
9.58

4m
0.80
0.90
1.10
2.00
2.39
6.36

2m
0.60
0.70
0 .80
1.42
2.00
3.69

6.50

3.75

2.20

1.40

Drilled 1·5mm Glass Fibre Fry's Roller Tinned
NOV81 HFConverterWRI21
£1.12
£1 .35
SWR Warning alarm WAD927
£3.6-4
70cml2m Converter WK 103
DEe 81 Crystal calibrator WR 135
£1 .69
JAN82 RFNoisebridge WRI37
£1.2:5
Morse practice osc WR 138
£1.20
FER 82 3 Band Short Wa\'e Convener WRI40-1·2 Set £3.95
For lulllisl and curten! pcb's send SAE. Pcb's also produced 10 customers
own masters. Trade enquiries W!lcomed. Wlile lor Quote. CYlO Please.
POIt8gI- add 35p postage and packing 10 complete order. Europe 70p

TINNED COPPER WIRE
0.90
1.3 4
2.36
3.85
14 to 30
Prices incl. P&P and VAT. Orders under £2 add 20p.
SAE for list of Copper/ Resistance Wire.
Dea ler enquiries welcome.
Reg. Office 22, Coningsby Gardens,

Prices include postage etc. Ove rseas Airmail £:, ·50 extra.
6ARCLAYCARD IVI ZAI NUM6ER ACCEPTED

MHEL
ELECTRONICS
(Dept
2),
12
Longshore Way, Milton, Portsmouth P04 8LS.
ICOM TRJO/KENWOOD OWNERS. Very informative
sepa rate new sletters. Details: S.A.S.E. G3RKC Q.T.H.R.

This new style course will enable
anyone to have a real understanding
of electronics by a modern. practical
and visual method . No previous
knowledge is required, no maths. and
an absolute minimum of th eory.
You learn the practical way in easy
steps mastering all the essentials of
your hobby or to start or further a
career in electronics or as a selfemployed servicing enginee r.
All the training can be carried out in
the comfort of your own home and at
your own pace. A tutor is available to
whom you can write personally at any
time , for advice or help during your
work. A Certificate is given at the end
of every course.

PO Box 30. London E.4
Telephone 01 531 1588

ENAMELLED COPPER WIRE

SILVER PLATED COPPER WIRE

preparation. Each cassette is type e90.

.

BURGLAR ALARM EQUIPMENT. Ring Bradford
(0274) 308920 for our catalogue or call at our large show·
rooms opposite Odsal Stadium.

ALUMINIUM TUBES FOR AERIALS. Various sizes
available. Nerva Metals. 01 -904 4647.

PROTO DESIGN
14 Downham Road, Ramaden Heath,
Blllencay, Easex CM11 1 PU. Telephone 0268-710722

MICRO TRANSMITTER, VHF/ FM. matchbox size.
variable 70· 150 MHZ. complete kit. £4.50. Microtronic. 9,
Tennant. Simonsidc, South Shields.

You wi ll do the following:
.Build amodern oscilloscope
.R ecognise and handle current electronic
compo nents
• Read,draw and understand circuit diagrams

.Carry out 40 experiments on basic
electronic circuits used in modern
equ ipment
.Build and use digital electronic ci rcuits
and current solid state 'chips'
•

Learn how to test and service every type
of electronic device used in industry and
commerce today . Servicing of radio, T.V.,
Hi-Fi and microprocessor/computer
equipment.

NewJob? New Career?NewHobby?Get into Electronics Now!

Please send your brochure without any obl igation to
I am interested in:
PW/3/821
~---------------------------,
NA M E
c:::::::::::J
I
ADDRESS
I
I
c:::::::::::J
I
c::::::J
I

I

COURSE IN ELECTRONICS

as descr ibed above

c:::::::::JRADIOAMATE URLl CENCE
M ICROPROCESSOR S

OTHER SUBJECTS

LOGIC COURSE

I

iritiSbNationalBadio&~AScmomReading,Berks.RG17BR I

~----92
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MODULAR ELECTRONICS
.... .'"' "". "'"

95 HIGH STREET SELSEY. Nr CHICHESTER.
SUSSEX.
TEL: SELSEY (02431 602916

DISTRIBUTOR FOR SOllO STATE MICROWAVE ITHOMPSOfHSF) RF PRODUCTS

PI...

T",

I.
I.

2N38B6
2N4427

....

2Nl553

2.5w
2.

2N5913

501127
2N60BD
501143

IOw
\Sw

2NSOBl

".
40w

2N6082

2N60B4
$01 428
501416
501417

ladS
ladS
9dB
7dB

18
12
18
12

12dB
12dB
IOdS
S.Jd8
5.7dB

12

4.SdB

45w

6.5dB
6.7dB
6.0d8 +
5.2d8
4.4dB

70w

12
12
12
12
12
12
12
12

IOOw
IOw
13.6
2NS591
25w
13.6
2N5944
2w
12
2N5945
4w
12
Bd'
501135
Sw
1.5dB
12
S01136
IOw
12
Bd'
2N5946
IOw
6dB
12
S01088
6.8dB
12
"w
501089
40w
4.JaB
12
501434
SOw
aDdS
12
Ex Equip 2N5070 2·3 0MHl 25wPEP
2N5645 Mot. 12v 470MHz 4W out
2N5590

'"

175MHz
17SMHz

175MHz

47DMHl
175MHz
17SMHl
175MHz
175MHz
17!iMHz
175MHI
17 5MHz
175MHz
175MHI
175MHz

17 SMHI
470MHz
470MHl
470MHz
470MHz
47DMHI
47DMHI
470MHl
470MHl

2N5!l 14 RCA 12v 470M Hl 2w 7dB
218B LY Mu l Sl udless BL Y38 2w 470 MHl
6138 7 RCt\ St l: d!e~~ Slln Cl ·12 eTC
Fel 111 .' s,'e,'IS .\·,Ih dllllu rchases which include

£1.01

n.n

£1.2.
£1.77
£111
[ill
£7.10
£1.22
n,41
£Illa
£14.14

GBCOS

xn

lIT I O.7MHl
Filters 25 KHz
H.P. 5082·28 00 HOT Car. Diodes
H.P. 5082 -28 35 Hot Car. Diodes
HP 5082·3080 Pin Switch Oiodes
MOTOIDla MC I 20 13L r 10 Presca ler
data/ rnSTr uctions
BB 103 Va ricap Diodes

£8.05

£1.12
I.C

(0.98
£0.98
wi th full
£11.50
£0.50

l1P33 £0.58; 2N91B £0.50; Bf l BO (0.50 ; Bf 1l 5 £0.50 ;
2N5179 £0.82; BfY9 0 £1.15; ST2 11 0·BSX2 0/2N2369,
£0.30.

<2U'
£lUG
(lI'

TRIMMERS

n .el

Tetler PTFE 1-10pF 44p. oAU PTFE Film 1 to 9pF or 1. 5·
18pF 34p. Surplus 2.S·25 pf 22p.

[5.12

SPRAGUE (Grlde 1) Mic. Trimmtn ISOOv) for R.F. Amps.

£1.13

[u.
(Uti

nUl
UU4
£21.1J
£21.1G

£2.88
£4.50
£4-60
£145
£H5
typica l

2.5·7,f 81p. 4·20,f 88p. 7·40,f 88p. 16·100pf 98p.
25·150,f £1.09. 40·200,f £1.15.
HEATSINKS single sided ideal lor RF amps. Redpoint
6MI 2.6 deg/w
£2.20

New production capacity at Canterbury has increased our range.
decreased our prices . improved our special customer
design service . Choose from toroidal transformers in
a range of 98 types .
Order using
the FREEPOST
coupon below.
Trade enquiries are welcome.

fiNISHED MADE UP AND TESTED EOUIPMENT
PAZ Preamplifier for 2 meter s. U SII1Y the laTest UHF
S4ua re lor fitting in tile
sl ri pline MO SFET the BF900.
rig 50 0 in/Ollt Imp. Only £8.05 with instrucTions
PAUZ 43ZMHz Preamp, Stllplil1 l! using The 8FR34a 14dB
nall1 N1F
2dB £8.63

1;"

<

t U-.II 'sr' ,

lOW NOISE SMAll SIGNAL SEMICONDUCTORS.
BFR90 Mul. T Pack 2.5d B N/f 1GHI
BFR9 1 MuJ. T Pack. 2.5d8 Ni F 1. 2GHl
BFR3 4a T Pack. 4d B N/F GHz
BFT66 low Intermod. T072

£2.25
£2.59

£2.82

S0306 "0" MOS MOSfE T
406 73 RCA MOSfET

£2.60
£0.9.

aF900 UHF MO.SFET Equiv 3SK8 8

£1.3d

£145

UNElCO Cased RF Mica Caps. Fllllowing PFs

10120130/40/50160170/80,f £1.61; 100/15011B01250, f
£1.73 ; 1000 , f £1.84.
PTFE SheeT 0.25mm 300mm Sq ua re
£2.30
PYE 95 1·170· 12v Aerial Relays. SPST. Good to 1296M Hl
S iI~ er Plaled. RG4 3 Type
£10.10

LINEAR AMPLIFIER MODULES, without CI\' Over Sile
55 x 92mm with therma l interface. 500
PM2 ·10 O.4w ifl I Ow oul. 13.8,.. _
£18 .40
PM2 ·15 1.5w III 15w du! . 13.8v
£19.55
PM2 ·25 4w in 2Sw out. 13.8,..
£20.99
CPM LI NEAR AM PS WITh full RF Changellvm size
82 x 102mm Ilrcamp ca n Ire f i 1l ~d in RX
SPEC. AS FO R PM Series . Speci fy CPM type and add £7.48
to PM series prices
PRESCALER BOARD -:- 10 Sile 55 x 93 rllrn with input
amplifier !2x BFR34al sens 40mV 432rnc uses MOT
MC 120 12) I/C. 500MHz IVp 600M HI . Orr ly £Z3.00. 5 ~ neg
E supply

8Melayeard OJ Access on oJ(lers ilbove £1 0.
POST and PACKING ADO 50p TO All ORDERS.
Orde rs sent 1SI Class Post whe re weight perm its.

SAME DAY DISPATCH ON All IN STOCK ITEMS.
Minimum invoiced order to approved customers £15.00 .
All PRICES NOW INCLUDE VAT AT 15%.
':I l l)
1.' . 1)
I 'J • I ~'

HIGH GAIN
AERIAL
BOOSTERS

11l"1l
n ~ !?
?~ .. /'1
JO .. ·lO
l~, • J'l

AERIAL AMPLIFIERS

Aerial amplifiers can produce
remarkable improvement on the
picture and sound in fringe or dif845 H/G UHF Television ficult areas.
Tunable over the complete UHF
B45 - For Mono or Colour this is
band. Gain above 20dB. noise
tunable over complete UHF
2.BdBs.
television band .
B14 - Band 3 VHF TelevisionB 11 - For stereo or standard
Tunable over the complete Band
3 (Channels (E) 5 to 13). Also VHF/FM radio.
S 12 - for VH F television band 1 & 3.
covers Aircraft & 2
meter
Amateur Bands. Gain above All amplifiers are complete and ready
to use Battery Iype PP3 or 8V to 18V
28dBs. Noise 2.8dB.
DC next to the set type fitting.
PRICE each £8.70.
PRICES £6· 70 Bach.
:;;ignal Injec.tors 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 Order30p, SA.E. for Leaflets. Access Cards.

ELECTRONIC MAILORDER LTD,
62 Bridge St, Ramsbottom, via' Burv, Lancs. BLO 9AGW .
Tel . Rams (070 682) 3036. Goods by return of post.

·:o-·:n
"0

"--c=~,-",
\ o :\O

no

?~ O -'.=--L~-'--

IMPORTANT : Regul;Jlion - All voltages quoted-;e FU LL LO AD. Please add regulalion figure 10 secondary

.tIoltage ID oblain oH load voltage .

The benefits ollLP toroidallranstormers
ILP laroldal Iranslarmers are only half Ihe welghl and Ilelghl ai Ihe" lamina led
equlvalenls. ;l1ld are available Wllh 110V. 220V or 240V pfllIlalles caded as fallOws
For 110V prlll1ary Insen 'O" In place al "X" in Iype number
For 220V pflmary (Europe l lnsen '1" In place 01 X" In Iype number
For 240V pflrnary (UKllnsen "2" In place 01 "X " In Iype number
How to order Freepos1:
Use this coupon. or a separate sheet of paper. to order these products. or any
products from other ILP Electronics advertisements . No stamp is needed if you address
to Freepost. Cheques and postal orders must be crossed and payable to ILP Electronics
Ltd : cash must be registered. C.O.D. - add £1 to total order value. Access and
Barclaycard welcome. All UK orders sent within 7 days of receipt of order for single
and small quantity orders.
Also ;wilrlaole in Elec!rQl.'illve Maplin . Marshal!s TeChr10nlilllC ;l!ld W;;!forrl r lewonrcs

---------

ILP Eleclronics Lld .. Graham Bell House. Roper Close. Canterbury. Kent. CT2 7EP
Please send me Ihe lollow1I1g
ILP modules

MIGHTY NINETY PACKS ALL 90PE•. lnc. VAT.
MNl
MN2
MN3
MN4
MN5
MN6
MN7
MN8
MN9
MN10

BUY SIX PACKS AND GET A SEVENTH PACK FREE I
POSTAGE 15p PER PACK
300 t watt pra-formed resistors.
MN23
300 nuts, screws, washers, etc.
200 and watt resistors,
MN31
15 assorted trimmer caps.
100 1 and 2 watt resistors,
M N32
13 30pF beehive trimmers.
50 wire wound resistors.
MN34
25 min. glass reed switch .
100 metal oxide resistors.
M N40
50 polystyrene capacitors.
12 assorted potentiometers.
MN42
10 Bel07 transistors
25 assorted pra-set resistors.
MN43
10 BCl 08 transistors
50 assorted electrolytic caps.
M N44
10 slide switches sp/ co.
100 assorted ceramic caps.
MN45
35 asstd. diodes - zener, rect. ,

t

t

100 mixed caps, poly, ceramic ,
elect, mica , etc.
M N51
20 assorted transistors
MN53
401N4148diodes.
MN54
1 240- 110to 12 volt 100mA
MN56
transformer.
MN57
MN22
8 ·2 " LEO 's with clips 4 red,
MN58
2 vellow, 2 Qreen.
MN64
Microwave Modules as described in Practical Wireless
complete with hOfn. £8_00 + 50p postage.

MN13
MN14
MN20

switching , signal,
10 ·2 " red led.
200·1 mfd 25V ceramic disc.
200·01 mfd25Vceramic disc.
10 14 pin low profile I.C. socket.
1016 pin low profil e LC. socket
2 x CA723 voltage reg.
5 cress-ta-make min switches.
'·Exe" . Project Wessex Alarms

CHORDGATE LTD (DeptC)
75 Faringdon Road, Swindon, Wilt • . Te1. (0793) 33877
OFFICIAL OROERS SCHOOLS ANO COLLEGES WELCOME

Retail premises at above address. Goods despatched within 14 day:.::s.,--_~
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TOla l purchase pflce

I enclose Cheque

0

PaslalOrders

0

1nl MoneyOrder

0

Please debll my Access / 8arClayc31d No

Ad dress

Slgnalu,e
Post to ILP EieClfon lCS Llo f"reeODst ? (;f,lnanl Bell House RODer Ci05€
Canlerour-,.· (T2 lEP Ken! Englano

Teieonone 102(7) J.l77S lell]rlll.aII022716J723 Telex 9biBC'

1.1 OIvl5'on

01

I
I
I
II

I

'-----_./
STAYAHEAD.STAY WITH US
ILPE leClronlLSI iD l
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WATFORD ELECTRONICS

33/ 35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND
TEL. WATFORD (09.23) 40588. TELEX 8956095

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST . TERMS 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 pi•••• ).
TRADE AND EXPORT INQUIRY WELCOME . P & P ADD 50p TO ALL ORDERS
UNDER £10 ·00. (excluding VAT) . OVERSEAS ORDERS POSTAGE AT COST.

TRANSISTORS
AC 125
35
AC12611 25
AC128
25
AC141 /2 30
AC176
28
ACY17/ 18 70
ACY19/ 20 75
ACY2 1/ 22 75
ACY28
75
A0 149
79
AD 16 1/ 2 42
AF106
70
AF118
95
AF139
40
AF178
75
AF239
78
BC107
10
BC107B
12

7p
lOp
lOp

BC109C
BC 140
8CI41 / 2
8C'43
8C'47
8C,478
BC ' 48
BC ' 48B
BC'48C
8C ' 49
BC '4 9C
BC' 53/4
8C'57/ 8
BC,59
BC160
BC16 7/ 8
BC16BC
BC169C
8C170
BC 172 /3
BCI77/8
8C179/Bl
BC1B 2I3
BC1B4
BC18 2L
BC 183L
BC184L
BC187
BC21 2
BC2 12L
BC 2 13
BC213L
BC2 14
BC 2 14L
BC 23 6

&2&
860

BC3088
BC327

I--~-:""":----:""":--"':"'---:""":-="-----=--'-...--:-:-::::-:-:-:-=:--i
POLYESTER RADIAL LEAD CAPACITORS: 250V;
IOn. 15;'. 22n. 27n 6p; 33n. 47n. 68n . lOOn 7p; , 50n. 220n lOp;
330n . 470n 13p; 680n 19p; '" 23p; ,,,5 4Op; 2,,2 48p.

ULTRASONIC
TRANSDUCERS
395p pe< pai,-

ELECTROLYTIC CAPACITORS IValues in "FI. 5OOV : 10 52p; 47 78p; 63V: 0 ·47. 1·0 .
1·5. 2 ·2. 3 ·3. 8p; 4 ·7 9p; 6 ·8. 10 lOp; 15. 22 12p; 33 15p;' 47 12p; 100 19p; 1000

~g~; ~~~6 t ~J:m~: ~Ot l~~ 1~40124Jg; ~;o~~;2g? :Or; ~~; ~'5b5; i~; ~~b 31~0~

4;
330 22p; 470 25p; 680. 1000340; 2200 50p; 3300 711'p; 4700 !f2p; 18V: 40. 47. 160
9p; 125 12p; 220 13p; 470 20p; 680 340; '000 27p; 1500 31p; 2200 36p; 3300 74p ;
4100 79p.
,

I~o~~f.,~J,:4~~~:1i?o~~ ;::~i ~~o i~g~; 1195~g6J~gp~39P;

5OV: 3300 1540;

TANTALUM BEAD CAPACITORS:
35V: 0 · 1" . 0 ·22 . 0 ·33 15p; 0 ·47 . 0 · 68.
1·0 . 1·5 16p; 2 ·2. 33 18p; 4 ·7. 6 ·B

~21r

o

29p
29p
78p
BlIp
115p

liS:;116~6P~~·/i~~~% .447i

,b
4Op ; 100 75p; 220 88p; 10V: '5.22
26p; 33. 47 . 35p; 100 55p.

POLYESTER (MYLAR) CAPACITORS:
l00V: ln F. 2n. 4n , 4n7 , 10n Sp; 15nF,
22n. 30n. 40. 47 7p; 56 . l OOn . 200 9p;
5OV: 470nF 12p.

SLlDER POTENTlOMETERS
0 ·25W log and linear values 60 mm track
5KO 500KO Single gang
70p
lOKO SOOKO Dua l gang
110p
Self- St ick graduat ed Alum . Bezels
40p

CERAMIC CAPACITORS 50V

~~~~~2~~5f.fj~n'F~~f7nF Sp 100nF 40
PRESET POTENTIOMETERS
7p
0 · IW500· 2 ·2M MinI. Ven . & Hm iz.
t - - - -__---:--::===------I 0 ·2 5W 1000· 3 3 MO Hodz. 1"9e<
POLYSTYRENE CAPACITORS
0 ·25W 2 500 · 4 ·7MO Ve" .

BC109
Bel09B

~1~0~PF~I~0~I~nF~.~8~P_--':'l:.:.5~n~F~lo~I~2~nF~·21~OP~·_r,o~P;:;T;;:O;-;E~L-;E;;:C::;T:;;R:;;O;;;N;;-IC;:-S;;------1 ~~m8
RESISTORS-5%

ca rbon. High Slab.
Val. 1. 99 100+

LED s plu s clip
TIL209 Red3 mm

Miniature. L~;;oise.

025W
202· 4M7
E24
O·5W
202·5Ml
E12
Metal
M

~;;:

F~~2;6g~

~~~

2p
2p

mm$;~i::

lp
lp

~:~:

~ ~ ~r :~:

79p

3 x , 7" 326p
4 x 17" 426p

211 p

t

~~~~~~c~Oc~~~:r

1:

'VQ' Board 1S0p
'OIP' Board 330p
Ve ro Stri p 144p
PROTO - DEC.
Veroblock 375p

~~~o"b~eadb.!~~P

~6~EAA IC'·7 5
709C Spin
35

H

!-=~~: ~c..:;~"_,,-9015li=P,----.~:..:~_0.:..:

m:~in

li!

I---'----=-...:..::.::..:...r-L------=...,
r~~~ins

spo-:"sg5~'; ~~~s

~a~~6g ~

m

~~m~ ~ ~~~m~ l~g :g~n

II

~~~m ~~ ~~m~~ ~~

:: BC549C
~gm)~ n ~li~06 l~g ~~~2f~~7 ~g ~g§

SFH205
TIL78

91
55

BC557/8
BC559
BCY70
BCY71 /2
BD131 /2
B0133
BD13 5
BD13 611
BOl38/9

520p

1:

\:[W
Detector

wi th bezel
29
7 Seg. Display. Red
·3" C Cath
99
3" C Anod
99
·3" + 1 Red or Gm 150
5"C Cath
115
·5" C Anod
115
·6" CCath
180
·8" Orange
275
Burgraph lO seg. 225

.-:'----....::."-i
CRYSTALS
100KHz
455KH z
'MHz
1·008M
1·6MHz

LF355
LF356
LM'O
I--------------~----------~~~g"
~ LM30'A
LM308T
COPPER CLAD BOARDS
74 '8 pin
14 LM31,H
Fibre
SingleDoubleSASP
747C , 4 pin 65 LM3 18
Glass
sided
sided
9 S"x S ·5
74SC SpIn
36 LM324
LM339
,x,____
95_P_---i
LM348
LM349
FERRIC
DAlO ETCH RESIST
AY- l-02 12 675 LM379
CHLORIDE
PEN plu s Spare Ti p
AY-l ~ 1313A 660 LM380
l ib 195p + 50pp&p
SOp
AY-'-1320 226 LM38 1N
AY- I -5050
99 LM382
SOlDERCON
VERO WIRING PEN
AY-I -5051 180 LM 386
LM387
70p;
spa , e
6p.
LM389
500 pins 325p
AY-3-89'0 aoe LM733
t-D-IL--'-S-O-C-K-ET"-S--'-1rE-D-G-E------t !~t.;WOA ~ LM1458
LM3900
CONNECTORS
AY-5-'317A 639 LM3 909N
LM3911
l ow
W ire
~X3sa~iOO
LM39,4
profile w rap TEXAS
1 156
8 pin Bp
25p 2 10way
135p CA3014
157 LM 39 ,5
14 pin 10p ' 3Sp 2 1S way
140p CA301B
88 LM39'6
16 pin 10p
42p 2 18 way 180p 145p CA3020
186 LS7220
lSpin 1Sp
S2p 2 22 way 199p 200p CA3023
191 M252AA
20 pin 22p
SOp 2 25 way 225p 220p CA302BA
80 M253AA
70p 2 30 way 245p
CA3035
235 MB3756
22 pin 2Sp
2 4 pin 2Sp
70p 2 36 way 295p
CA3036
115 MS1513L
28 pin 28p
80p 2 40 way 315p
CA3043
275 MS1515L
3 6 pin 105p 2 43 way
395p
g~g:~
3;~ MC'303
40 pin 30p
99p
MC'304P
CA3048
214 MC1310P
CA3059
225
MCI494
B9A Va lve Base 42p
DENCOC01LS
213 MC'495
Dual Purpose ' OP'
RDT2
145p CA3075
65 MC'496L
RFC 5 chokes
140p CA3080E
VALVE TYPE
190 MC1596
Ranges: 1-5 ~ 1. VI.
RFC7119mHJ 160p CA3081
CA3089E
215 MC'710
Rd . Wht.
122p 1FT 13/ 14/ 15/ 16
6-7 B. Y. R
110p 17
120p CA3090AQ 375 MC3340P
160 MC3360P
135p CA3'23
' - 5 Green
1S0p 1FT 18/ 1,6
90 MC3401
'T'-type (Transistor 1FT 1B/465
152p CA3'30
48 MC3403
Tuning).
TOCl
1240 CA3140
295 MC3405
122p CA31B9
Ranges : ' - 5 BI. YI. MW 5FR
795 MFC6040
150p MW/ LW5FR
164p ICL7106
Red . White
ICL7107
975 MK5039B
ICL8038CC 340 MM5303
JACKSONS VARIADLE CAPS.
ICM7205 1160 MM5307
Dielectric
0 - 2-365pF w ith slow
ICM7215 1050 MSM5526
100/ 300pF
220p motion Drive
495p ICM72'6A 1960 NE543K
ICM7217 A 790 NE544
~~OG:II Drive 250p ~,O .~.-2.2i~~'sI~w 43Sp ICM7555
80 NE555
4511 / 0 AF
18Sp motion drive
495p
LA3350
260 NE5560B
Olal Orive4103
C804 : 5pF; 10 278p LA4031P
340 NE560
6 :1136 :1
775p
25pF
290p LA4032
295 NE56,
Drum 54mm
S9p
50pF
290p LA4400
440 NE562 B
0 · 1· 365pF
350p
100:150pF 350p LC7130
495 NE564
00· 2·365pF
435p T 3 x 310pF
725p LC7210
300 NE565A
00· 2· 650p F
650p 00·3 x 25pF
575p LO,30
452 NE566
Pi n insert ion tool

~g i:m~ 1~~ ~~~m ~~

1~~ m~~
BC461
BC477

1 ~~p Blmboard 1 550p
162: Superstrip S~~ 3

OC170/ 1 85 .2N3771 179
OC200
85 '2N3772 195
TIP29
34 )N3773 270
TIP29A
36 2N3B19
22
TlP29B
56 '2N3820
45
TIP29C
60 :2N3822 /3 65
TlP30
48 2N3866
90
TlP30C
58 ' 2N3903/4 18
TlP31A
45 2N3905/ 6 15
TlP31C
55 2N4037
46
TIP32A
48 2N4058
10
TIP32C
60 2N 4061 / 2 10
TIP33A
65 2N4427
80
TIP33C
78 2N4B59
78
TIP34A
74 2N4871
55
TIP34C
8B 2N5 172
18
TIP3 5A
160 2N5179
45
TIP3 5C
185 2N5 191
75
TlP36A
170 2N5305
24

g~m

2" Red
14 2N5777
45
·2" Green or Yellow 18 IInfra Red Emil1erJ

=:~~an3~~a:n. Y~T,~~

1% 05W510·'M
E24 lOp
8p
N.B. 100+ price applies to Resistors ot
each type not mixed values.
VEROBOARDS : 0 · ' "
Clad
Plain
~t : ~r ~~pp
52p

3' Digit LCD
13 4bigit LCD

40
198
110
115
45
70
SS
75
99
99
180
35
29
38
12
12
16
30
24

85
90
395
26
95
70
240
30
70
90
115
415
75
145
125
99
120
99
75
4&
80
85
125
220
240
225
280
625
1160

440
230
320
88
250
160
894
350
92
225
79
120
120
52
89
160
97
835
635
1275
820
225
210
16
45
325
398
410
420
120
120

270
370
295
295
395

NE567V
140
N.E570
425
NE571
420
RC4,360
89
S566B
24&
5AB2917
485
SA83209 425
SAB3210
295
SN76013N 260
SN76023N 240
SN76033N 195
5N76477
17&
SPB629
299
TA7120
160
TA7130
180
TA7205A
225
TAA621AX' 295
TAA661 A
190
TADloo
159
TBA1 20S
70
TBA540
275
TBA550Q 330
TBA641·A'2/
8 X, or 8X, 1 350
TBA651
190
TBA800
80
TBA8,OS
95
TBA820
80
TBA920Q 290
TCA965
120
TDAloo4
290
TDAlOOB
310
TDA1022
&75
TDA1024
105
TDA I490
295
TDA2020
320
TL06'CP
40
TL062CP
80
TL064CN
98
TL071CP
30
TL072 CP
60
TL074 CN
100
TL08 1CP
25
TL082CP
45
TL083CP
75
TL084CN
95
UAA170
170
UAA,80
170
UAA,003 895
UPC575
350
UPC'025H 375
XR2206
350
XR2266
320
ZN4'4
95
ZN424E
130
ZN425E
415
ZN426E
325
ZN427
560
ZN'034
200

LS15
LS20
LS21
L52 2
L526
L527
L528
L530
L532
L533
L53 7
L538
LS40
L542
L547
L548
L549
L55 1
LS54

LS221
60 VOLTAGE
LS240
96 REGULATORS
LS241
96 lA + ve SV, ,2V
85
.
LS242
15. lB. 24V 50p
LS243
85 lA -ve
55p
LS244
80 100mA -ve SV
L5245
118 6. 8. 12 . 15V 30p
L5247
40 1OOmA - ve 65p
L5248
65 LM309K
135p
LS249
68 LM317K
350p
L52 5 1
40 LM323K
500p
LS253
40 LM723
38p
L5257
48 7BH05
560p
LS258
40 78HG05 660p
LS259
85 79 HG
600p
LS261
195 T8A625B
75p
LS266
25
LS273
90
LS275
290 BRIDGE
LS279
88 RECTIFIERS
m::B
LS280
250 ,A/5OV
18
12 BF256
35 TIP41 B
68 2N5642 750 LS73
LS283
45 1A/l OOV
22
10 BF257/8
32 TIP42A
60 2NS777
45 LS 74
LS290
57
IA/400V
29
12 BF259
35 TIP42B
75 2SA1 15
60 LS7 5
LS293
48 2A/50V
3&
12 BF274
42 TIP12 0
90 2SC495
70 LS76
LS295
215 2A/4OOV
441
30 BF336
40 TIP 12 1
99 2SC496
70 L578
LS298
130 2A/6oov
8&
30 8F451
35 TIP142
120 2SC1096 85 L583
LS299
420 6A/l00v
83
30 8F594
30 TIP'47
120 25C1173 125 LS85
LS300
175 6A/400v
9&
9 BF595
39 TIP2955
60 25C,306 150 LS86
LS302
175 10A/2OOV 215
10 BFR39
23 TI P3055
60 25C,307 220 L590
LS320
270 10A/6oov 3150
9 BFR40/4' 23 TIS43
32 25C,.449 85 L59'
L5323
270 25A/2OOV 240
10 BFR79
23 T1544/ 5
45 25C,678 140 L592
LS324
200 25A/600v 395
10 8FR80/ '
24 rl.s.88A
50 25C'923
50 L593
L5325
320 BY 164
58
9 BFR98
105 TI 590
30 25C'945 225 L595
LS326
330 VM1 8DIL
55
10 8FX29/84 28 T1 59 '
32 25C , 953 90 L596
L5327
27 8FX85/ 6
28 zrX'07
11 25C'957 90 L5, 07
~~~ f - - - - - - ;
LS347
10 BFX87/ 8
28 zrX ' 09
12 25C,969 198 L5'09
LS348
190 SCR.
11 BFY51 / 2
23zrX300
13 25C2028 85L511 2
LS365
37 THYRISTORS
45 BFY56
32 zrX301 /2 16 2SC2029 180 L5 113
LS366
37 IA/200v
58
10 8FY64
35 zrX303
25 25C2078 155 L5 11 4
LS367
37 5A/l00v
32
10 8FY81
120 zrX304
17 25C2091
85 L5122
44 L5368
90 5A/4oov
40
10 BRY39
40 zrX314
25 2SC23 14 85 LS1 23
55 LS373
75 5A/6oov
48
15 85X20
20 zrX326
30 2SC2166 165 L5124 105 LS374
75 8A/300v
80
11 BSY95A
25 zrX341
30 25C1679 190 L5 125
30 LS375
48 8A/6OOV
9&
20 BU 105
170 zrX500
14 2N6027
32 L5126
30 LS377
90 12A/400V
9&
20 8U205
190 zrX501 /2 15 3N128
112 L5132
45 LS378
69 12A/8OOV 188
10 BU208
200 zrX503
18 3N ' 40
112 LS133
35 LS379
65 BTl06
150
10 E4 2 1
250 zrX504
254 031 1
60 LS1 36
28 LS384
250 BT'16
180
10 MD8001 250 zrX531
25 40313
125 LS138
35 LS390
62 C106D
38
10 MJ400
150 zrX550
25 403 15
68 LS 139
38 L5393
60 TI C44
24
10 MJ491
175 2N697
23 40316
85 LS15 1
39
L5395
199
TI C47
3&
26 MJ29 55
90 12N698
40 40361
50 L5153
39 LS398
275 2N4444
130
10 MJE340
64 2N699
48 40362
50 LS'55
39 LS399
220
10 MJE370 100 2N706A
1940408
95 lSiS6
39 L5445
140
10 MJE37 1 100 2N708
19 40411
280 lS 157
35 LS447
195 TRIACS
10 MJE2955 99 2N918
35 40467
95 L5158
48
36
LS490
245 3A/ lOOV
10 MJE 3055 70 2N113 1/2 24 40468
60 LS160
41 L5541
58
135 3A/4OOV
10 MPF102
66 2 N1303
60 40594
90 LS 16 1
41 LS668
175 3A/8OOV
10 MPF103/4 36 2N 1304/ 5 6540595
98 LS162
8~.
41 LS670
175 8A/l00V
89
41 LS673
550 8A/400V
115
48 LS674
760 8A/800V
16 MPSA05 25 2N2220A 26
LS,65
12A/100V
78
15 MPSA06 25 2N2221A 2574LS
LS'66 1~~_ _ _~
12A/4OOV
82
12A/800V
135
170
(TEXAS)
16A/4oov 105
72
34 MPSA56 30 2N2646
45 74LSoo
12 LS174
16A/800V 220
72
40 MPSA70 25 2N2904/5 28 LSOl
13 LS175
25A/4OOV 185
58 74S
50 25A/BOOV 295
130 74SOO
745132
138
30A/400v 525
14 OC3 5
125 2N305 3
26 l S04
15 LS190 275
120
58 74S138 240 ~2800D
16 OC36
120 2N3054
58 lS05
15 l 5 19 1
58 745158 240
15 OC41 /2 120 2N3055
48 LS06
15 ~S192
58 74S,88 210 DIAC
16 OC4 3
55 2N 3442 140 LS08
15 LS193
74S189
158
65
ST2
25p
20 OC44
120 2N3663
15 LS09
15 LSI94
40 74S194 360
48 OC45
40 2N3702/ 3 10 LS,O
15 LS195
40 745201 620 DIODES
60 OC70/1 1 40 2N3 704/ 5 10 LS"
15 LS196
58 74S241 540 AA119
15
45 OC7411 6 50 2N 370611 10 LS12
15 LS197
85 74S262 850 8Yloo
24
40 OC81 /82 50 2N3708/ 9 10 L513
30 LS200 345
745287 325
8 YI27
40 OC83/4
40 2N371O/1 110 LS'4
48 LS20 2
12
345 74S28B 210 CR033
250
40
90
28 74 181 140 40 8
58 4162
99 OA9
COMPUTER
TTL 74 9'
OA70
12
45 74'82 75 4029
77 4'63
99
IC..
(TEXAS)
15
30 74'84 99 4030
50 4174
99 OA79
21,4L3OOn 87 7400
11 92
15
30 74'85 99 403' 170 4175 105 OA81
2114L2oon 87 740'
11 93
15
94
34
74188
290
4032
125
4'94
105
. OA85
2532 32 K 460 7402
11
OA90
8
95
50 74190 70 4033 165 4408 790
2708
175 7403
14
8
45 7419' 70 4034 195 4409 790 OA9'
27,6·5V
210 7404
14 96
OA95
8
97
120
74193
65
4035
95
4410
725
273 2450 400 7405
18
8
695 OA200
2764
£19 7406
28 100 85 74194 75 4036 275 44'1
OA202
8
4'16 -.
75 7407
28 '04 64 74195 65 4037 115 4412 800 IN914
4
4'18-200 400 7408
16 '05 55 741 96 85 4038 110 4415 480 lN916
5
431 5 CM OS 795 7409
16 107 32 74197 85 4039 290 4419 280 lN400 112
5
59 4422 770
6'16
175 7410
14 109 35 74198 99 4040
6
78 4433 770 I N4003/ 4
6502
399 74'1
20 1'0 40 74199 99 4041
I
N4005/6
6
80 4042
60 4435 850
6520
17& 7412
20 1'1 55 7422'
7
70 4440 999 1N400 7
6522
350 7413
24 1'2170 74246 150 4043
4
65 4450 350 lN4148
6530
750 7414
32 "6 88 74247150 4044
3A/l00V
15
6532
485 7416
25 I'B 80 74248 160 4045 170 4451 350 3A/400V
16
75 4490 350
655'
785 7417
25 '19 90 74249 150 4046
17
75 4500 675 3A/6OOV
6800
300 7420
16 '20 75 74251 80 4047
19
' 2 ' 30 74265 85 4048
55 4501
28 3A/ l000V
6802
400 742'
20 122
50
45 74273 195 4049
30 4502
90 6A/400V
5810
120 7422
20 123 50 74278 160 4050
6A/BOOV
65
30 4503
50
6821
125 7423
22 125 42 74279 90 4051
78 4504 105
6840
420 7425
28
78 4506
65 NOISE DIODE
6845
1195 7426
30 '26 40 74298 100 4052
12B 42 74365 55 4053
78 4508 265 Z5J
195
6850
160 7427
27
68
6852
255 7428
28 132 48 74366 55 4054 125 45'0
88 ZENERS
B080A
360 7430
18 136 35 74367 55 4055 125 4511
'41
70
7436B
55
4056
120
4512
75
2V7 to 39V
8085A
850 7432
26
'42190 74390 99 4057 1915 4513 199 400mW
8p
8' LS95
115 7433
27
8,LS96
115 7437
27 '43250 74393 99 4059 480 4514 195 3V3 10 33V
144250 74490120 4060
90 4515 198 1·3W
15p
8'LS97
115 7438
27
825'
320 7440
17
~ ~--.....j:g~~ 1~~
4~~
8253
799 7441
68
8T26A
99 7442
38 148 75 CMOS· :g~~
~~:m ~~ VARICAPS
8T28A
150 7443
90 1~O
4000
14 4067 399 4520
78 MVAM2
158p
8T95N
99 7444
90
SOp
45
4068
22 4521 200 BAI02
8T97N
99 7445
65
BBI04
40
AY-3- ' 0 15 300 7446
55 '54 75 4006
66 :gn
~~ ~m 1~~ BBI05B
40
AY-5-1013 300 744 7
60 '55 75 4007
18 4071
20 4527 115 BBI06
40
AY-5-2376 700 7448
50 1 ~~ ~~ 4008
62 4072
20 452B
80
MC1488
55 7450
16 1
4009
35 4073
20 4529 150
MC1489
5& 745'
16 159 ~ 40'0
40 4075
20 4530
90 VIC20
MC14411 6957453
16 1~? 60 401'
15 4076
60 4531 130 Commodores
MC14412 795 7454
18
18 4077
26 4532 110
RO·3-2513 600 7460
16 '62 62 40'2
34 4078
26 4534 500 long awaited
5FF96364E 600 7470
35 '63 64 40'3
64 40'4
75 408 '
26 40097 88 MicroSFC7130, 820 7472
30 '64
'65 62 4015
86 40B2
21 40'00 215 Computer
TM S6011
365 7473
30 166 65 4016
32 4085
65 40'01 130
Z80ACPU 4 385 7474
25 167 185 40'7
48 4086
70 40'02 180 now exZ80 DART 560 7475
40
40'8
88 4089 140 40103 175 stock.
Z80PI0
290 7476
30 '70168
290 4019
42 4093
43 40'04 95
ZBOAPIO
320 7480
48 172
173 85 4020
61 4094 188 40105 115 £165.00
Z80 CPU
360 748' 120 174 72 4021
70 4095
90 40106 75
Z80A DART 575 7482
70 175 72 402 2
66 4096
90 40107 60
ZBOCTC
300 7483
60
Z80A CTC 325 7484
80 '76 55 :gn
7485
95 177 75 4025
19 4099
95 40110 300
7486
26 '78 95 4026 130 4 60
95
38 4161
99 g.9!!4 249
7489 205 lBO V. 4027

VAT .h!=~
O~r:!.".:i;.~ .:rt:ric!:P~~:!~I~~iv~·~f ~~'r~::eo~~,j ~s"~e:: ~~lg~B 19
••otal co •• including p & p.
8Cl0BC

W. atock many more item• . It paye to viait ua. W. ar. altuated behind Watford
Football Ground . Near••t Underground/Br. Rail Station : Watford HiQh Str••t . Open
Monday to Saturda y 9 a.m.-6 p.m . Ample Fr•• Car Parking apace BY811able.

B01 40
B0144 /5
B0205
B0214
B02 45
B0378
80434
B0517
B0 69 5A
80696A
BOY56
8F 115
BF167
BF180
BF 194/ 5
BF196/1
BF198/ 9
BF200
BF224

94

tm

~ tm~

t~m

1: tm~

m
15~

15
15
15
15
18
15
20
18
15
16
16
16
16
35
40
80
80
15
15
30
150
25
25
28
20
24
50
70
38
35
80
36
36
45
120
43
30
30
40
35

:m

:g

:881

1:

~g :g~~ 3~ :glg~ ~~

~
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HOW ACCURATE IS A
FREQUENCY COUNTER?

Replacement tape heads from Monolith could mean a big
improvement in sound quality from your tape recorder. A full
catalogue is available, price SOp, which features a wide
range of heads for cassette and reel to reel machines , as
well as replacement motors, tape transports , etc.
Universal cassette heads to EIAJ standard , hole centres
17mm apart , 12mm from head face:
B12·02
B24·01
B24·0?
B24·07
C42RPH20
C42RPH04
C42RPS18
C21 ES18
C44RPH03
C22ES04

Mono recordlplayback
Stereo playback
Stereo rip
Stereo rip for Dolby systems
Stereo rip sendust head . suitable for chrome &
meta l tapes
Stereo rip glass ferrite. the ultimate long life,
high performance head
Stereo twin gap rip long lif e head for record
monitoring
MonolStereo era se head
Four channelltraclsJ/p.
Twin half track erase"" ; :,

£
£
£
£

4.62
4.62
7.66
9.05

Xtal time base and resolution determine accuracy. CT 90 Res. 0 .1 Hz
10Mhz, 1 Hz 50Mhz, 10Hz 600Mhz.
Time base + - 5 parts per million £95. 2 PPM £106° 1 PPM
£112° (eg. 430Mhz 5 PPM = + - 2.15Khz + 10Hz = + 2.151 Khz. 1 PPM = + - 430Hz + 10Hz = + - 440Hz accuracy. At
10Mhz + + - 50.1 Hz and 10.1 Hz respectively.) Prices inc. VAT.
Post and insurance £2 .50 . Input Lead £2.50. Mains PSU £5 . Set
Nicads £5.20.
-Modified by Holdings SAE Leaflet.

SOAR Fe 841 SAE for P.W. revi ew resolution 10Hz + - 2 PPM
£48 inc. VAT. Post and Input Lead £52, with mains PSU . Prescaler
to 500Mhz £23 (needs 12VI.

CT90 600MHZ COUNTER .. :'
9 DIGITS (8 ACTIVE)
}.;l~;,;,
- ,"-tJ~.O-b-i""JO-[fo-',,"

' ,, ~~.":~"
FT290
Home mobile
portable FM SSB
CW £249 inc. VAT
basic. Why waste
your memory or
run out of hands,

£10.67
'£13.34
£28.99
£ 2.13
£15.15
£ 5.43

Ex stock deliveries , all prices include VAT . Post and packing 40p .

MONOLITH
electronic products

·

we wire for 'Lister on Input' on + - 600' position.
FT101 Z!ZD
FT902
See the FT1 01 experts, and get a
good deal when you buy + after
sa les service. No 'Grey Imports'.

BARCLAYCARD, ACCESS, CHEOUE (we take your photo!1 CASH!!

HOLDINGS PHOTO AUDIO CENTRE,

The Monolith Electronics Co. Ltd ., 5f7 Church Street ,
Crewkerne , Somerset TA18 7HR. Tel : 0460 74321 . Telex :
46306 MONLTH G .

39/41 Mincing Lane, Blackburn, BB2 2AF.
Tel. (0254) 59595/6. Closed Thursday.
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TT Lo
7400
7402
7404
7405
7406
7407
7408
7410
7411
7413
7414
7416
7417
7420

11p
12p
1 2p
18p
25p
25p
14p
15 p
20p
25p
35p
25p
25p
17p
30p
74~1
7425
28p
7427
25p
7430
15p
7432
25p
7437
27p
744 1
70p
7442A
36p
7445
60p
744 7A
4 5p
744B
45p
7454
17p
7472
30p
7473
30p
7474
20p
7475
38p
74 76
30p
7483A
45p
7485
90p
7486
22p
7490A
2Sp
7492 A
30p
7493A
30p
7495A
50p
7496
45p
74100
B5p
74107
27p
74121
30p
74122
45p
74123
48p
74 125
40p
74126
40p
74128
40p
74132
4 5p
74 136
32p
74141
65p
74145
70p
74147 lOOp
74 148
7.5p
74150
BOp
7415 1A 4 5p
74153
45p
74154
70p
74157
50p
74 159 lOOp
74 160
60p
74 161
60p
74 162
60p
74 163
60p
74164
65p
74 165
60p
74166
70p
74170 160p
74 172 3 00p
74174
70p
74 175
70p
74 190
70p
74191
70p
74192
70p
74193
70p
74196
60p
74197
60p
7422 1
7 5p
74283
75p
74284 200p
74285 200p
74365
55p
74366
55p
74367
55p
74368
55p

74390
74393

l OOp
lOOp

4OOOCMOS
4000
15p
4001
18p
4006
65p
4007
18p
40 10
40p
40 1 1
16p
4012
20p
4013
35p
4016
30p
40 17
50p
4020
60p
4022
70p
4023
24p
4024
40p
4025
20p
4026
130p
4027
32p
4029
75p
4030
40p
4032
125p
4034
160p
4040
60p
4042
55p
4043
60p
4046
80p
4047
75p
4049
30p
4050
30p
4051
ROp
4052
BOp
4053
60p
4059
500p
4060
90p
4066
35p
4067
400p
4068
lBp
4069
20p
4070
20p
4071
20p
4076
BOp
4077
40p
407B
20p
408 1
20p
40p
4093
4098
90p
4099
90p
40106
50p
4503
50p
4507
40p
45 10
65p
45 1 1
50p
4518
50p
4520
70p
4528
75p
4534
500p
4543
lOOp
4553
290p
4560
I SOp
4572
30p
4584
50p
COUNTERS
74C925
£6
74C926
£5
74C928
£5
MK50398
£7.50
ZN1040E £ 7
ICM7217 £19
TTL& ECL
MC4024 325p
4044
325p
10 1 16
70p
10231 350p

AY1-0212
AYl-1313
86Bp
AY l - 1320
3 20p
AYl - 50 50
l40p
AY3-89 10
700p
AY3-8912
BSOp
AY5 -1 224A 240p
AY5-1315
600p
AY5-40070 S20p
CA3 028A
120p
CA30 19
SOp
CA3046
70p
CA3048
225p
CA3059
300p
CA3080E
72p
CA30B6
48p
CA3089 E
225p
CA3090AO 37Sp
CA3 130E
90p
CA3 140 E
SOp
CA3 160 E
l OOp
CA316 1E
140p
CA3 162 E
450p
CA3189 E
300p
CA3240 E
120p
CA3280G
200p
OAC 140B-B 200p
HA 1388
27 0p
ICLll06
8 50p
ICLB038
300p
lCM75 5 5
80p
IC7120
325p
LC7130
3 2 Sp
LF347
l BOp
LF351
48p
LF353
lOOp
LF 356P
95p
LF357
120p
LMIOC
425p
LM30 1A
27p
LM3 1 1
75p
LM318
200p
LM3 19
225p
LM324
45p
140p
LM335Z
LM339
65p
LM3 4 8
75p
LM358P
75p
17Sp
LM377
75p
LM380
LM38 1AN
lBOp
120p
LM382
LM386
95p
120p
LM387
95p
LM389
lOOp
LM393
LM394
300p
LM709
36p
LM7 10
50p
350p
LM725
LM733
lOOp
LM741
18p
LM747
70p
3 5p
LM74B
LM2917
200p
140p
LM3302
65p
LM3900
95p
LM3909
LM39 1 1
1 lOp
LM39 14
210p
LM3915
225p
LM39 16
225p
LM13600
125p
300p
M5 15 13L
M515 16 L
500p
225p
MB3712
MC13 10P
150p
MC 14 58
40p
350p
MC 1495L
MC1496
70p
MC334 0P
120p
MC34 03
120p
MK50398
M L920

MM57160
N E531
N E555
NE558
N E570
NE564
NE565
N E56 6
N E5 67
N E571
N E55 34A
PLL02A
RC4 136
RC4 15 1
S566B
SAD1024A
SF F96364
SL490
SN76477
S P8 5 15
TA7205
TA71 20
TA7204
TA722 2
TA73 10
TAA6 2 1
TBA64 1BX l
TBA65 1
TBA800
TBA810
TBA820
TBA920
TBA950
TC9109
TCA2 10
TCA220
TCA940
TOA1004A
TOA1008
TDA10 10
TDA 1022
TDA1024
TDA1034B
TDA l1 70
TDA2 0 02V
TDA2020
n 071 / 81
TL072 /82
TL074
TL08 4
TL09 4
TLl70
TL430C
UAA 170
UA2240
U D N6118
UDN6184
U LN20 03
U PC5 75
UPC592 H
UPCl 156 H
XR2206
XR2207
XR22 11
XR22 16
ZN 41 4
ZN419C
ZN423E
ZN424 E
ZN425 E
ZN427 E
ZN1034 E

8 20p
2SOp
20p
50p
4 25p
420p
130p
lBSp
l40p
425p
2S0p

500p
70p
200p
260p
1250p
600p
3SOp
175p
7S0p
90p
lBSp
19Sp
lBOp
160p
27Sp
300p
200p
90p
lOOp
80p
200p
300p
£10
3 S0p
1
300p
320p
225p

600p
1 20p
250p
300p
325p
320p
45p
75p
130p
110p
200p
60p
70p
170p
300p
3 20p
320p
lOOp
275p
200p

30p
BC187
8 C2 12/3
11 p
12p
BC2 14
8 C237
15p
lBp
BC327
8 C337
lBp
lBp
BC338
2 5p
BC461
BC477/8 30p
BC516/7 40p
BC547 B
lBp
BC54 8 C
9p
BC549C
lBp
8 C557 8
lBp
8 C559C
lBp
BCY70
18p
BCY7 1/2
22p
B0 13 1/2 SOp
B0 135/6 30p
8 D 139
30p
BD140
80 189
8 D2 3 2
95p
7Sp
802 3 3
85p
8 D235
BD241
802 4 2
40p
8 06 77
8F244B
3 5p
50p
BF 25 6B
32p
BF2 57/B
BF259
36p
BFR 39
2 5p
BF R40/ 1 25p
BFR 79
25p
BFR80/1 25p
40p
BFX29
BFX30
30p
BFX84/ 5 40p
lOp
BFX8 6/7
30p
8 FX88
8 FX89
1 SOp
8FY50
2~p

=
=

45p
Tl P3 1C
TIP32A
45p
TIP32C
SOp
TI P33A
75p
TI P33C
OOp
TI P34A
TIP34C
160p
TIP35A
TI P3 5C
160p
Tl P36A
160p
TIP36C
200p
TIP4 1A
50p
TIP41 C
55p
TIP42A
SOp
TIP42C
55p
TIP54
160p
TIP120
75p
T IP 122
OOp
130p
TIP142
Tl P 147
130p
TIP2955
78p
TIP405 5
70p
TIS93
30p
12p
ZTX108
13p
ZTX300
ZTX500
15p
ZTX 1502 18p
ZTX504
3 0p
VN46AP
75p
80p
VN66
VNIOKM 60p
2N697
25p
2 N69B
45p
2N706A
3 0p
2N708
30p
2N9 18
45p
2N930
18p
2N113 1/ 2 36p
2N1613
2 5p
2 5p
2N171 1
2N2 102
70p
2N2160 3S0p
2N22 19A 2Sp

8 FY51/2
2 5p
33p
8 FY 56
8FY90
SOp
BRY39
4 Sp
8SX19/ 20 24p
8 U l 04
225p
8 U l 05
190p
BU1 0B
2SOp
22Sp
8U 109
l50p
8 U126
BU1 80A 120p
BU205
200p
200p
8 U208
BU406
145p

1~

~~~g6C tB~

SOp
E3 10
M J 250 1 225p
MJ29 55
70p
MJ 3001 225p
MJE340
60p
MJ E29 5 5 100p
MJ E3055 70p
40p
M PF102
MPF 103/ 4 40p
M PF 105
40p
M PSA06 30p
MPSA 12 50p
M PSA13 50p
M PSA20 SOp
M PSA42
SOp
M PSA4 3 SOp
M PSA56 32p
MPSA70 SOp
MPSU06 B3p
MPSU07 60p
MPSU45 OOp
MPSU65 78p
TIP29A
40p
45p
TIP29C
TlP30A
40p
TlP30C
4Sp
40p
TIP3 1A

ZENER S
2.7V- 33V

OPTO- ELECTRONICS
2N5777
45p
OR P60
ORP61
OC Pl l
160p
ORP12
120p
TI L7B
OPTO- ISOLATORS
ILD74
TI Ll l l
130p
·TILl1 2
MCT26
lOOp
TIll 13
MCS2400 lOOp
IL074
240p
TI ll 16
0 .2"
LEDS
TI L220 Red
0 .125"
55p
Tl L222 Gr
TIL32
TI L228 Yel
TlL209 Red 13p
TlL2 1 1 Gr ISp
VI
TIL2 12Ye lBp
TI L216 Red 18p
NSB5 8 B l
TI L3 11
TIL3 12/3
DISPLAYS
30 15F
200p
TI L321/2
TI L330
D L704
140p
D L707 Red l40p
7750/ 60
FND357
120p
DRIVERS
FND500
OOp
936B
FND507
OOp
9370
MAN3640 175p
U DN6 1 18
U DN6 184
MAN4640 200p

~ED~(w.u~r

120p
120p
55p
90p
90p
OOp
90p
15p
ISp
22p
30p
670p
600p
110p
130p
140p
200p
250p
300p
3 20p
320p

4QOmW

lW

VOLTAGE REGULATORS
FIXED PLASTIC
-ye
+ ye
790 5
780 5 50p
78 12 50p
79 12
78 15 55p
79 15
7818 5 5 p
79 18
7924
m65 S:Cp
79 L05
12V 100mA 78 L1 2 30p
79Ll 2
15V 100mA 78Ll 5 3 0p
79Ll5

lA
5V
12V
15V
18V

LM309K lA 5V
LM3 17K
LM317T lAAdi
LM337T
LM323K 3A 5V

135p
325p
200p
225p
500p

~~1#

~P +C~9~KC

78540

DIODE S
BY12 7
12p
BYX36300
OA47
OA90/91
OA95
OA200
OA202
lN914
lN916
lN4 148
1 N4001 / 2
1N4003/4
lN4005
1 N4006/7
1 N540 1/3 1
1 N5404/7

55p
55p
BOp
60p
60p
SOp
BOp
60p

150mAAdi

78HGKC
78 HOSKC
7BMGT2C
78GU IC
79GU IC

600p
550p
140p
200p
225p

~~~

3 00p LM305AH 250p

THYRISTORS
3A 400V lOOp
8A 600V 140p
12A 400V 160p
16A 100V 1BOp
16A 400V 180p
110p
BTl 06
Cl06D
45p
MCR 101
36p
TlC44
27p
2N3525 130p
2N4444 140p
2N5060
34p
2N5064
40p

LC7120 £3 .25
LC7 130
£3. 25
M83712 £2 .25
£5 .00
PLL02
TA7120 £1 .65
TA7204
£1 .95
TA7205
£0 .90
TA 7222
£1 .60
TA7310
£1 .6 0
TB AB 10 £1 .00
TC9 109 £10.00
2SC1306 £1 .00
2SC 1307 £1 .50
2SC1957 £0.90
2SC 1969 £1.50
2SC2028 £0.95
2SC2029 £2 .50
2SC2078 £2.00
UPC575 £2.75
UPC1 156H £2.75

PCB
MOUNTING
R E LAYS
6V DC coil
SPOT 2A 24V
DC
160p
12V DC Coil
SPOT 2A 24V
DC
160p
12V DC Coil

DPDT 5A24V
DC/ 240VAC
200p
LOUDSPEAKERS
Size

21 1< 64R
2 1 " 8R
2' 8 R
l J" 8R

BOp
BOp
90p
lOOp

TO YOUR ZX 80/81
* ADD* SOUND
ZX80/81 USER PORT
* *
(As published in OctlNov 8 1 peW)

Port module plusg directly into ZX80 or ZXBl to provide 8 input and 8 ou tput lines. These allow input of data from
switches, photocells, joy-sticks. etc. and control of up to 8 relays. A lso 7 -segment LED displays of LE D lamps m ay
be used and solid-state buzzers may be directly connected to the port. Variable tone audio output m ay be produced.
Ready built & tested £14.95 + P&P 70p + VAT.
(For ZX81 owners. we provide an extender card to accept the RAM pack so no need for an expensive
Reprints 6f PCW arti cles 75p -4- SAE
mothetboard).

AT LAST - A HIGHQUALITY BRITISH POWER
SUPPLY AT A FANTASTIC
PRICE .

EYEBAll!! EYEBAll!!

£1 0·95& ~~~ I-:-:WC':":I=T:-:H~O:::V~E::-:R::-V':':O::-L'=TA':'"G:::-E::--:;P~R':::O=T~EC::':T;:O:I':::O::-;-N
a~

PLEASE SUPPLY

2N6059
2N6107
2N6247
2N6254
2N6290
2SC l l 72
2SC 1306
2SC 1307 1
2SC 1957
2SC1969 1
2SC2028
2SC2029
2SC2078
3N128
3N140
3N 14 1
3N20l
3N204
40290
4036 1/ 2
40408
40409
40410
4041 1
40594
40595
40673
40871 / 2

OTHER REGULATORS

HIGH QUALIT Y TRANSFORMERS
A ND POWER SUPPLIES

ON LY

lA
lA
lA
lA

2~~ 1~mA

ADAPTORS
~:?~E:/~~~}Y

9p
15p

2N2222A 25p
2N2369A 25p
2N2 4 84
2 5p
2 N2646
4 5p
2N2904/ 5 2Sp
2N2906A 25p
2N2907A 25p
2N 2 926
9p
2 N3 0 53
3 0p
2N3054
65p
2N30 55
48p
2N344 2 l40p
2N3 55 3 240p
2N358 4 250p
2N 3 643/ 4 48p
2N3702/ 3 12p
2N3704/ 5 12p
2 N3706/7 12p
2N370B/ 9 12p
2N3773 300p
2N3819
2 5p
2N3820
50p
2N3823
70p
2N3866
OOp
2N3902 700p
2N3903/ 4 lBp
2N3905/ 6 16p
2N 4 037
65p
2 N4 123/ 4 27p
2N4125/ 6 27p
2N440 1/3 27p
2N4427
90p
2N4B7 1
60p
2N50B 7
27p
2N5089
27p
2N5 172
27p
2N5191
90p
2N5 194
90p
2N5245
40p
2N5298
65p
2N540 1
SOp
2N545718 40p
2N5459
40p
2N5460
60p
2N5 4 85
44p
2 N5875 2S0p
2N6027
48p
2N6052 300p

"' -

TYPE CB 3500

MADE IN
ENGLAND

(QTY) CB 3500 POWER SUPPLIES AT £10·95 Each
£1 ·64 VAT AND £ 1·75 PIP TOTAL £14 · 34

---+

I enclose Cheque/ POfor £ _ _ _ _ _ Name;....._ _ _ _ _ _ _ _ _ __
Address,________________________________________________

The CB 3500 is full of fea t ures you would expect on units cost ing nearly
three t imes as m uch. HOW IS IT DONE ? Quite simply by design and the
advantages of mass production.
The CB 350 0 is housed in a durable metal case and comes w ith f ull
instructions for use. The output is fu sed on the PCB and there is also a
therm al fu se on the transform er for added protect ion.
SEN D TODAY - your money back if not completely sa tisfied.
Please allo w 28 days for delivery.

SEND TO TITAN TRANSFORMERS, DEPT. PW, CENTRAL HALL, DUNCOMBE STREET, GRIMSBY, SOUTH HUMBERSIDE, DN32 7EG
Published on a pproximatel y the 7th of each month by IPe Magazines Li mited, Westover Hciuse, West Q uay Road. POO LE. Dorset BH 15 IJ G. Printed in England by Chapel Ri ver Press. Andover. Hants. Sole Agents
ror Australia and New Zealand - Gordon and Gotch (Asia) Ltd. ; South Arrica - Central News Agency Ltd. Subscriptions INLAND and OVERSEAS £ 13-00 payable to IPC Services. Oakfield House. Perrymount
Road . Haywards Heath . Su ssex . PRACTICAL W IRELESS is sold subject to the following conditions, namely th at it sha ll not. without the written consent or the Publishers fi rst having been given . be lent. resold. hired out
or otherwise disposed of by way of Trade at more than the recommended selling pria: shown on the cover, and that it shall not be lent. resold. hi red out or otherwise disposed of in a mutil ated condition or in any
unauthorised cover by wa y of Trade or amxed to or as part of any publication or advertising, literary or pictoria l matter whatsoever.

www.americanradiohistory.com

NGASTAND
SOLDERING!
including it in the NEWAntex
-in-one pack!

The new ST.4 stand with the big sponge,
on it's own or in the SK5 and SK6 kits with the new CS and XS low-leakage
soldering irons. These new models have tougher, cooler handles, detachable
hooks, the well known Antex doubleshaft insulation, the big range o,f push-on bits
and fitted with or without moulded-on safety plugs.
TCSU1 soldering station for safe 24 volt
temperature-controlled miniature
soldering iron, variable tip
temperature 65-430 D C, antistatic earth connection.

MDdel

cs

£4.50

SKS-BP
Kit 7.00

SK6-BP Kit
£7.00

---------------------ANTEX (Electronics) Ltd.
Mayflower House, Plymouth, Devon
Tel: (0752) 667377
Telex: 45296
DPlease send literature and price list to:

Our products are widely
distributed by wholesalers
and retailers throughout
the U.K. Please try your
local dealer.

Name __________________________ Address _________________________

Telephone

www.americanradiohistory.com

Excluding V.A.T. (15%)
PW3 and Postage & Packing

~'~Pluln the people for Atari'
~

~

ATARI'

3 Consoles available:
Atari 400 with 16K RAM(AF36P) £345
Atari 400 with 32K RAM(AF37S)£395
Atari 800 with 16K RAM (AF02C) £645
Lots of other hardware:
Cassette Recorder
(AF28F)
£50 .00
Disk Drive
(AF06G) £345 .00
Thermal Printer
(AF04E) £26 5. 00
Printer Interface for 400
(AF41 U)
£49 .95
Printer Interface for 800
(AF42V)
£49 .95
Interface Module
(AF29G) £135. 00
Versawriter
(AF43W) £169 .00

16K RAM Module
(AF08J)
£64.00
32K RAM Module
(AF44X) £125.35
32K Upgrade lor 400
(AF45Y)
£75 .00
Floppy Disk
(YX87U)
£2.75
Le Stick
(AC45Y)
£24 .95
Joystick Controllers
(AC37S)
£13 .95
For full details ask for our hardware leaflet
(XH54J) SAE appreciated

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER's CLUB. An inciependent user's group.
Four issues of the club magazine for only £1 .60! Address your subscription to Graham.

THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN
Adventure Game.

SlarWarrior
Rescue AI Rigel
Invasion Orion
Daleslones 01 Ryn
Galaclic Empire
Hi-ResAdvenlureTl 2
Analog Advenlure
Advenlure Land
Pirates Advenlure
Mission Impossible
Voodoo Caslle
TheCounl
SlrangeOdyssey
Myslery Fun House
Pyramid 01 Doom
GhoslTown
Savage Island I
Savage Island 11
Golden Voyage
EnergyCzar
Kingdom

-C-32K -( B024B) £28.95
- C-32K-(B021X) £2 2.45
-C-32K-(B023A) £1 8.95
- C-32K -(8022Y) £l d.95
-C-24K-(BOI40) £1 4.95
-D-48K -(8025C) £24.95
-D-32K-(8033L) £24.95
-C-24K-(BOOOA) £1 4.95
-C-24K-(B001B) £1 4_95
-C- 24K-(8002C) £1 4.95
-C-24K-(B003D) £1 4.95
-C - 24K-(B004E) £1 4.95
-C-24K -(B005F) £14 .95
- C-24K-(8006G) £1 4.95
-C-24K-(8007H) £14 .95
-C-24K ' (800BJ) £1 4. 95
-C- 24K -(B009K) £1495
-C-24K-(BOIOL) £14 .95
-C -24K-( BOllM) · £1495
-C- 16K -(YG53H) £8. 95
-C -8K-(YG55K) £8.95

T •• ch·you ..... , Programs

Conversationat French
Conversational German
Conversalional Spanish
Conversationalllalian
TouCh Typing
Slates &Capitals
European Countries &
Capitals

- 5C - 16K -(YG44X)
- 5C - 16K - (YG45Y)
- 5C - 16K - (YG46A)
- 5C - 16K - (YG47B)
-2C-16K-(YG49D)
-C- 24K -IYG56L)

£32.50
£3 2.50
£32.50
£32.50
£1 4.95
£8.95

·C· 16K -(YG57M)

£8.95

-C- 8K -(YG43W)
-C-32K -(8057M)
-D-32K-(B058N)
-C- 16K-(B059P)
-D- 24K-(B0600)
- C-16K-(805IF)
- D-24K-(8052G)
-C - 16K -(B053H)
-D-24K- (B054J)

£11 .95
£9 .95
£1 0.95
£18.95
£1 9. 95
£9 .95
£10.95
£9.95
£10.95

Le.m Progr.mmlng
InvilalionloProgramming
8asicsolAnimalion
8asics01 Animalion
Player Missile Graphics
Player MissileGraphics
Oisplaylisls
Displaylisls
Horiz/ VerlicalScroll
Horiz/Verlical Scroll

-C-16K-(8055K) £9 .95
Page Flipping
-D-24 K- (B056L) £10.95
Page Flipping
-Wallcharl- (XH57M) £4 .00
Masler Memory Map
Busine •• Programs
-D-32K -(YL39N) £119 .95
Visicalc
-D- 32K - (YG42V) £85.00
Word Processor
-D-24K-(YG50E) £16.95
Calculalor
-C -16K -(YG51F ) £11.95
Graph - It-C- 16K -(YG52G) £11.95
Statistics
Arcade Game.
Slar Raiders
-E·8K -(YG66W) £29 .95
Asteroids
-E-8K -(YG600) £29.95
Space Invaders
-E · 8K-(YG70M) £24 .50
Missile Command
-E-8K- (YG64 U) £29.95
Super Breakoul
-E-8K·(YG67X) £29 .95
Tari Trek
- C-24K-( YL36P) £8.95
TariTrek
·D·32K-(YL37S) £11 .95
StarTrek3.5
-C-32K-( BQI5R) £14 .95
Race In Space
-C- 16K -(80350) £1 4.95
Shooting Gallery
-C-16K-( 8036P) £1 4.95
Mountain Shoot
-C- 16K -(BOI2N) £10.95
Jawbreaker
-D -48K-( B026D) £22.95
Baskelball
-E-8K -(YG61R) £29.95
Tank Trap
- C-16K-(YL34M) £8.95
Tank Trap
-O-32K-(YL350) £11.95
Home Oame Programs

Scram
-C· '6 / 24 K-(YG58N) £1295
Cypher Bowl
-C-32K -(B020W) £22 .45
Thunder Island
-C- 16K -(B037S) £10.95
RolalingTiIl
- C-16K -(8048C) £14 .95
LunarLander
-C- 16K -(8016S) £10.95
JumboJel Lander
- C- 16K -(8046A) £29.95
Submarine Commander
- C- 16K - (80478) £24 .50
SundayGolI
-C- 16K -( 8013P) £10.95
Oarls
-C- 16K-(8042V) £19.95
TournamenlPool
-C- 16K -(8045Y) £19.95
Snooker & 8illiards
- C-16K-(B044X) £19.95
Chess
-E-8K-(YG63T) £29.95
Microchess
-C- 16K·(YL40T) £15.95
Checker King
- C· 16K -(YL4 I U) £15.95
Cribbage & Oominoes
- C· 16K-(B043W) £14 .95

PokerSolilaire
-C-16K- (801 7T)
Blackjack
-C- 8K '( YG62S)
FaslGammon
-C-8K-(Y L33L)
Revers i (Olhello-Iype)
-C- 16K -(8019V)
Gomoko
-C- 16K -(8018U)
Hangman
-C-8K-(YG54J)
Humply Oumply &Jack &Jil' - C-16K -(8038R)
HickoryOickoryOock
-C- 16K -( 8039N)
8rilish Herilage
Jig-Saw Puzzles
-C-16K- (B040T)
European Scene
Jig-Saw Puzzles
-C-16K-(B041U)
Alari Salari(25 Programs) -C-16K- (BOd90)
AlariSalari(25Programs) -D-16K -( 8050E)
Mind Bogglers(3 Programs) - C-16K - (Y L38R)
Mu.lc Progr.m.
Music Composer
-E-8K- (YG48C)
Movie Themes (use wilh
Music Composer)
-C-16K-(B034M)
Computer Language.
BasicA+
-Q-48K-(B031J)
Operating System A +
- O-48K -( B030H)
Basic A+ &
OperalingSyslemA+
-D-48K-(B032K)
OS Forlh
-D- 24K- (YL29G)
Pilot
-E&2C - 8K -(YG69A)

Maplin Electronic Supplies Lld

www.americanradiohistory.com

-D- 48K -( B028F)
- C-48K -(B029G)
-D - 48K -(B027E)
-E- 8K - (YG68Y)
-C-16K- (YL32K)
-C- 8K -(Y L30H)
-D- 8K -( YL31J)
-C- 16K -(Y L27E)
-D·16K- (YL28F)
-E- 8K -(YG59P)

Key: C=Casselle . D= Disk. E=Canridge.
2C=2Casselleselc. 8K : 16Kelc. shows
minimum memory requirement.

p.a. Box 3, Rayleigh, Essex.

Note : Order codes shown in brackets. Prices firm until 15th May , 1982 and include VAT and Postage and Packing
(Errors excluded) .

£19 .95
£19 .95
£18 .95
£24 .95
£8.95
£32 .50
£9.95
£52 .50
£52 .50
£99.50
£44 .90
£49 .50

Utllltl ••
3D-Super Graphics
3D-Super Graphics
Atari World (Graphics)
Assembler Editor
Assembler
6502 Disassembler
6502 Disassembler
Character Generator
Characler Generalor
Telelink

Send sae now for our new software leaflet with details of all the above programs _Order As XH52G - Issue 2_
Lots of exciting new software titles available soon _Keep in touch with Maplin!
Subscribe now to America's leading Atari·only magazine - Analog - 6 issues per year for just £9.00. Order as GG24B _

Tel: Southend (0702)
552911/554155.

£10 .95
£8 .95
£9 .95
£14 .95
£14 .95
£8.95
£19 .95
£19.95

£29.95
£29 .95
£43 .95
£34 .50
£14 .95
£8 .95
£11.95
£9 .97
£12 .50
£14 .95

