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For Tomorrow’s Radio Technology

TODAY
BASE STATIONS

Good News for FT67 owners. Kenwood owners take note! FT767GX MK2/RWC
IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION

We are pleased to announce that we have now mproved the synineszer isee ‘e*ws eading 10
dyrarm range by up to 20dB whch now puts thie ransceiver In a cas v s modific
avalable trom ARWC and 1s fitted FREE 10 all New unis sod by us or we wil modify any existing unit
INC_relurn camage

FT767 MKZRWC COMPLETE TOP CLASS BASE STATION (EX VHF-UHF: £1449 00

FT767 MKZRWC COMPLETE TOP CLASS BASE STATION (EX VHF-UHF) WITH 2M FITTED £161000

FT757 MK2 NEW IMPROVED HF TRANSCEIVER €895 00

; FT726R MULTIMODE BASE STATION WITH 2MTRS. (SPECIAL PRICE) £799.00

SOM IC735 SUPER MINI HE AL BAN SCEVER £892 50

ICOMIC735 ICOM IC275E JMTR 25W BASE STATION LW AC PSU £949 00
NEW ICOM IC575 6M 10W BASE STATION, 26-56 MHZ RECEIVER TX10 AND 6M £949.00

Many more Makes and Models in stock. Please enquire. -

HANDHELDS 5 SCANNERs——W
|
Extended RX coverage available call for details \| {
YAESU FT727R 2 5W (SW) DUAL BANDER CW CHRGR £395 00 YAESU FRG9600/RWC
'YAESU FT23RFNB10 2 SW (W) 2MTRS C'W CHRGR £249 00
*YAESU FT73RFNB10 2 SW (5W) 70CM CHRGR £259 00
ICOM ICO2E QUALITY 2 5W (5W) BP3 CW CHRGR £225 00 ' FRG 960u
“ICOM MICRO 2E MINI 2 5W ZMTR C'W CHRGR £19500 96C0 A
CTE1600 (VY SIM IC2E) 2 5W 2MTR CW CHRGR £16500 We ffer S
KENPRO KT400EE 2 5W 70CM CW CHRGR £199 00 a
KENPRO KT220EE 2 5W (5W) 2MTR LCD CW CHRGR £19900 f
KENWOODTRIO TH21E 2W 2MTRS (WHILE STOCKS LAST! £13900
PORTABLES Mcd X \ Y
FTBO0RMK2 2 5W MULTIMODE JOIN IN THE FUN £399 00 AL 39600 RWC MY BMHZ IM ;
FT690RMK2 AS ABOVE CW NICADS AND CHARGER £425 00 YAES 9600 RWC Me.2 ) 950M NNECY 5
FT2902:MK2 2 5W MULTIMODE IMPROVED RECEIVER £395 00 YAES| 9B RWC MK Ke U TIMUDE
FT280R/MK2 AS ABOVE CW NICADS AND CHARGER €4, NEW YAESU FRG9600 RWC MKS 100KHZ-950MHZ ACTIVE F/END £625.00 NEW
FT290R/MK1 2MTR MULTIMODE SPECIAL PRICE £329.00 AE 53600 MK o P IMPLE N
100KHZ YSUMH AND AL, M IN N £6949 00
MOBILES P COM 00 L M E g
*YAESU FT21 1€ 45W 2MTR NEW SUPER MOBILE FREE | COM 2000 ABC Y] , DISCOR £94
SUN 58 MOBILE ANTENNA CW 50239 GMOUNT £299 00 JINIDEN i 100XL RHHELD ! W €190
ICOM IC28E 25W SUPER MINI MOBILE FREE SUN , INIDEN: 5XL SL Sk A £
&8 S0239 GUTTERMOND ASSY +EXT LOUDSPEAKER 359 00 N 1Y 1) NI NI L £245 00
SURED P&P 3E b G AE COVE AME MAKE AS AOR2( £399
NEW LICENCEES CALL FOR SPECIAL DEALS INSURED P& Sl S L O BAELL MINI L W NLDS P {150
- AGE A M BAND! g X
Mab. W M. N K
SHORT WAVE RECEIVERS
£ : aLL MODE 100KHZ 30MHZ
YAESU FRGB800/FRVB800 AS ABOVE WITH VHF CONVERTER £659.00
————NEW PRODUCTS=< #¢, o R 100 o ToP LA twm
INTERNATIONAL MODEL 877R AIR-BAND RECEIVERS 1@‘
ew luneable rec ever 52 174 Mtz a
Pl i) M A RAYCOM PRODUCTS:
alternative to handheld scanners The recewer 0 Q‘
fited with a Helcal artenna and has good °° Q
performance for a radio with this coverage It 1s
k- / NEW ICOM TYPE COMPATIBLE NICAD PACKS.
ideal for monitonng Arr Band the two-metre and Q 2
PMRAManne bands as well as Band 2 FM Broad ‘{&Q‘ (o) EMPTY CELL CASES AND DESK TOP CHARGER
cast A squeich control is also provided Two \ >
versons are currently available S Ivd 1
10AF 10V 800 mAH LONG LIFE, 1 ( MED IV
Mode! B77R th Dry cells £39 50 12AF 12V 600 mAH LONG LIFE, EN
Model 877R ¢ wnicads and charger £49 50 B Al ove M of M
MT1 EMPTY Cell case ! J
DEALERS CALL FOR TRADE PRICES P&P £2 50 tive i+ BF i k
a 3 AA NICADS AP
RETURNABLE WITHIN 14 DAYS IF NOT DELIGHTED ) NC580 M type N
_J
& W
RWC NOW APPOINTED SONY DEALERS. CALL FOR LATEST STOCK AVAILABILITY CA, )
ON RECEIVERS AND ACCESSORIES LBusmess radio users call now!
ICOM AH7000 SUPER DISCONE 25-1300MHZ INC POST £79.00 M 0 D K lTS WANTED DEAD OR AL'VE
NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS £12.50
RAYCOM DISCONE 60-600 MHZ 8 ELEMENTS S0239 SOCKET £27.50 RWC MOD KITS, ANNOUNCEMENT Your used equipment. We also offer a
SUN MOBILE 5/8 SO239 C/W S0239 MOULDED LEAD G/MOUNT £22 50 We apologize to customers waiting ar very comprehensive range of guaran-
GSRV 1/2 SIZE HF MULTIBAND HF ANTENNA (INC POST) £15.00 teed used equpment, eg. Amateur
GRSRV FULL SIZE MULTIBAND HE ANTENNA (INC POST) £17 50 band transcewvers, SW receivers, scan-
GSKW/W3DZZ 7 1MHZ TRAP DIPOLE ASSY S0239/COAX FED £23.50 ning receivers, PMR and accessones
G5KW/W3DZZ 7.1MHZ MULTIBAND AS ABOVE, BALANCED FED £22.50 As far as we are aware we are the only
G5KW W3DZZ 7 1MHZ 2X TRAPS, FOR SELF ASSY ANT £995 company In the UK to offer a bi-weekly

Hundreds of other types of base and mobile antennas in stock
JAYBEAM, TONNA, MET. SUN. HOXIN, POPULAR MODELS IN STOCK

NEW RWC are now appointed dealers for the Wesl Midlands for Butternut, Cushcraft
and MFJ products. Please ask for details of the range currently available.

computenzed used equipment list and
special offers list
Send a large SAE for copies
ALL USED EQUIPMENT CARRIES
3 MONTH WARRANTY

RAY WITHERS communicaTions LTD

Manufacturers, Importers and Suppliers of World Famous Communications Products
INTERNATIONAL HOUSE, 963, WOLVERHAMPTON ROAD, OLDBURY, WARLEY,
WEST MIDLANDS, B69 4RL. TEL: 021 544 6767 (PBX). VODAFONE: 0836 282228. TELEX: 336483
G. FAX: 021 544 7124. PRESTEL MBX: 0214218216

Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems.

Ordering Information: For fast delivery please order by Telepnone Telex or Fax, or send cash/cheques/drafts by post. All Credit Charge cards accepted
£1000.00 Instant Credit available subject to status, we also offer our RWC Chargecard. Please call for further details and information, We do NOT advertise
products that are not normal stock items. All prices correct at time of going to press. However, prices subject to change without prior notce, E&OE

Most other products advertised in this magazine are available at RWC. STOP PRESS. . .PLEASE NOTE NEW ADDRESS
% WE WILL MATCH OR IMPROVE ANY GENUINE ADVERTISED PRICE %

= e JBARLAYCARD]
B RN EE P LCD
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Safety in the shack

Some of the constructional projects
featured refer to additions or
modificati to equip

4 1
LN

note that such alterations may prevent
the item from being used in its
intended role, and alsc that its
guarantee may be invalidated.

When building any constructional
project, bear in mind that sometimes
high voltages are invoived. Avoid even
the slightest risk - safety in the shack
please, at all times

Whilst every cars i laken when accepti
sdvortisoments wo cannot &CC
to

r
Weo will, b
complainta,

The views expressed by contributor are not
necessarily those ol the publishers

carg s laken to ansure that the

contents of this magexing are accurate, we
RssuMme no responsibility for any effect from
&ITOrs of omissions

y tras
. Ihoroughly ] any

Cover Photographs
Top — RWC modifications to the
FRG9600 (p8)

Bottom — P600 universal module

available from GP Industrial
Electronics Ltd (p6)

SPECIAL FEATUR
18 RTTY for the Amstrad

Tony Dean presents a complete RTTY interface and
terminal that gives a large performance for little
money

26 RX6-30 Loop Antenna
Richard Marris builds an incredible, tiny antenna that
covers from 5.5MHz to 32MHz, and catches VKs before
breakfast

29 Spectrum Watch
John Andrews hitch-hikes his way around a galaxy of
satellite news, and ponders on the new space bypass

30 What To Do When The Battery Runs Out?
Build Terry Weatherley’s PSU, that’s whatt

33 Data File
Ray Marston looks at the NE565/567 range of PLL ICs

38 The Ilcom ICO4E
David Sylvester wrings out the old, and rings in the
new with a review of Marks one and two

42 Car Makers Loosen The Harmess
James Fletcher predicts that the microprocessor will
turn the car’s spaghetti junction of wiring into easy
street

44 The ST900 - Fifty Years On
Osborne Postle takes a Scott-Taggart design and
brings it into the modern day for you to build
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Stay alive on 405 — pg23

Hands on hats? — pg13

Push-pull, who’s driving? — pg10

We regret to inform readers
that due to constantly rising
production costs, and to
enable us to maintain the high
standard in Radio &
Electronics World, the price of
the magazine will be £1.45
from this issue. Turn to page
17 for your last chance to
subscribe at the old rates
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DATARRE . .. . - . . .=

#

- VALUES, WITH +8V SUPPY

D MIN TYP MAX
Supply voltage +5V 12V
Input impedance 5k0 10k

Input sensitivity (RMS) 10mV imV

vco

Maximum frequency 500kHz

Drift with temperature 330ppm/°C

Drift with supply volts 0.2%/V 1.5%/V
Triangle wave

Output amplitude (p-p) 24V 3v
Output linearity 0.5%

Square wave

Logic — 1 output volts +4.9V +5.2V

Logic — 0 output volts -0.2V +0.2V
Rise time 20ns

Fall time 50ns

Output sink current 0.6mA 1mA

Output source current S5mA 10mA

Demodulated output

Output voltage level (pin 7) 4.0V 45V 5.0V
Max output voltage swing 2Vp-p

Output voltage swing at 10% FM 200mV p-p 300mV p-p

Total harmonic distortion 0.4% 1.5%
Output impedance 3.6k

Offset volts (pin 6 to pin 7) 50mvV 200mV
AM rejection 40dB

Fig 4 Main parameters of the NE565

frequencies, and is used to voltage
control the VCO input. Thus, if the input
frequency rises above that of the VCO,
the detector's output also rises and
automatically forces the VCO frequency
to rise towards that of the input until
locking occurs.

Note thatin practice a small time delay
is applied to this locking action, via the
single-pole loop filter formed by C2
(connected between pins 7 and 10) and

the IC's internal 3k6 resistor. Thus, if the
input signal is noisy or juddery, or is
frequency modulated (FM), the VCO
locks to the mean frequency of the input
signal and generates a ‘clean’ output at
pin 4 or 5, and produces a demodulated
FM output at pin 7.

Note that, when using the IC in
practical circuits a small capacitor
(about 1nF) should be wired between
pins 7 and 8, to enhance circuit stability.

More details

Figure 4 lists the main parameter and
characteristic details of the NE565. The
1C is normally used with a split (positive
and negative) power supply, which must
be in the range 5 to 12 volts, but can also
be used with asingle ended supply in the
range 10 to 24 volts.

The phase detector section of the IC
has a typical input impedance of 10k on
each terminal, and the circuit can lock
and track to input signals with ampli-
tudes as low as 1mV RMS. Input signals
should normally be ac coupled, but can
be dc coupled if the dc resistances seen
from pins 2 and 3 are equal and there is
no dc voltage difference between the
pins.

The IC’'s VCO is a very stable (typical
drift with temperature is 300ppm/°C, and
with supply voltage is 0.2%/V) wide-
range type that provides excellent
voltage-to-frequency conversion linear-
ity (typically 0.5%).

The VCO provides a good TTL-com-
patible square-wave output (with typical
rise and fall times of 20 and 50
nanoseconds respectively) atpin4,anda
highly linear triangle wave output at pin
9. Figure 5 shows the typical output
waveforms obtained when using a split
12 volt power source.

The VCO's free-running frequency ( o)
is set by resistor ‘R’ wired between pin 8
and pin 10 (= V+); and by capacitor ‘C’
wired between pin9andpin1(=V-),and
equals (in kHz) 1.2/4RC when R is in
kilohms and C is in microfarads. R can
have any value in the range 2k0 to 20k
(optimum value is about 4k0), and C can
have any value at all, In normal use, the
NE565 will phase-lock to any input signal
frequency that is within plus or minus
60% of the fo value; this is known as the
circuit's ‘lock range’.

The output section of the IC gives a
demodulated output at pin 7, and pin 6
provides a dc reference voltage that is
close to the dc potential of pin 7. If a

+6vV
—0

L I 11
avs unT"

N

pino| *2V N A
Output ov FSK in 4 Il
volts ? _av N / [no‘lo ‘,,ﬁ
1270ms 100n 1 PATA vy vy [~ 60kHz, ‘1::
2l i 319 >——00ut FMin 1
M GEeEhalha NESES © VA > in -
Pind s 5 30k J 4k?
Output ) +2V j p
volts ov. 9 1 o ne
-2v 600R ‘°°"_J:c1 R2
o Time ——u | T 47 ax?
. o i oV ©
Fig 8 VCO output waveforms
when using a +6V supply Fig 6 FSK demodulator circuit Fig 7 60kHz FM

—
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P.M. COMPONENTS LTD
E @ SELECTRON HOUSE,

PHONE SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD
0474 60521 GRAVESEND, KENT DA11 8HD

INTEGRATED CIRCUITS DIODES | °™>*3,, PUSH BOTTORUITS
AN103 2,50 LA4I0  2.50 ALIP7Q 1.10 TA609P 3.88 TCA760 3.50 jpae0s0 2.98| AANY 0.08 BYXBB-GOOO‘“ Decca/ITT 6way 7.5 Ijrﬂa:a; Oz :8':3
ANI24 280  LA4G)  3.95 SN7474  1.80 TAT611AP2.08 TCAB0 2.80 TpA4goo 2.80( BAIIS 093 1 o 600 Decca away 795 U A2y) 1230
ANZW 28 LCTIZ0 328 SN7azi 088 TATEZ® <280 TCAs0 6.95 TOAssd 348 SAlS 012 Hitachr  4way 1095 Rak. dway 10.50
AN214Q  2.80 7130 W SN76023N 3.5 TAA310A 3.80 TCAB30S 1.95 " 5 o Pye 6way 5 -
ANZIG 195 LC7131 880 SNIGHONO.80 TAAJ0A 3.80 Toamo. 380 Looow 335(Baise oo | BYXTIEX | oG, euay 9.30 Rank Saay T
AN239  2.80 LC7137  5.80 SN76115N 1.25 TAAIS0A 1.98 TCA940 1.88 UpCsesH 2.98| BAISE 018 | . . o4 | GEC2110  6way 10.50 Luxor way :
AN240P  2.80  LM323K 4.08 SN76131N 1.30 TAASS0B 1.95 TpA440 2.20 Bais7 0.0 | BZEIL B8 | GEC 6 way 10,80
AN247  2.80 mg:: t':;g SN76226DN TAAST0  1.95  TDA1001 2.95 UPCS7SC2 Azt 915 | BZxes 010
AN260  2.95 . 2 TAA621  3.88  TDA10003A 2.76 7
AN262  1.95  LM38ONS 2.98 TAAE320S 2,08 3.8 UPC10001H BAX2 088 | BIY®C20.38 FUSES TV MAIN SWITCHES
AN264 2,50  LM383T 298 TAAG61B 1.85  TDA10006A 1.95| BA3I3 078 | <l g 1e.50 B T 0.08 sach
AN271 3,80  LM3%ON 3.80 TAAT00  1.70 2.50 UPC1020H BA318 285 | “o 0 Toes 2mm QB @ 0.08 eac ma ¢ | Mains SwitchcvCs 1.00
AN301 2,85  LM1011  3.18 AA930  3.85  TDA1010 2.18 2.95| BA328 285 | Lo oas 100 MA, 200 MA 250 MA, 500 MA, Mains Switch Decca/GEC .00
AN303  3.80  MSISSL 2.08 TBA120AS/B/C  TDA10005 2.25 UPC1024H a2 178 | oa 0.8 e e SR 3200
AN313 2,08  Ms1513L 2.30 1.00 TDA103S 2.50 .50 g 0.10 3 e F
AN315  2.25  M51521L 1.50 SA/SBT/U TDA1037 .95 UPC1025H BAWS2  0.19 823“’ 0.18 W'l'ﬁ'-ﬂ'WWhLP' 4.50 | G11/12withRemote 1.45
AN3I6 3.5  MB3705 1.80 TBA231  1.30 TDA1044 2.95 1.95| BAX13 004 | 0. 540 20mm A8 « °-"565'JA ss0ma | 811712 with Remote and Mains
23?,3; 3'23 ”‘S”" 200 L :,32 IDALOCH S RUEC luzet) 3372'353 e+ 0.20 %m‘%‘m 125 AmP 16 | > 159
X MB3756  2.50 BA396 0. TDA1180 2.18 1.08 . IN21DR  8.00 -
M 33 uem e ey 38 ToRia ] wrowan, 70 8T8 678 | MR 38 | QDA 5 1 | VARICAP TUNERS
3 131 B A 3.95 B g 1IN23IC  2.98 B G .
AN6362 3.95  MC1327_ 1.70 TBAS10 250 TDA1327 1.70 UPC1158H BT1z7  o.41 | IN3C 498 "’“"‘"‘“"3\“'75%3‘}1"':&»‘5
AN7140  3.80  MC1327Q 0.05 TBA5100 2.80 TDA20002 1.98 0.75 | BYIZ3  0.48 | [UOWE 495 m;‘gm’g T b 1o | ELC1043/05 Multard 8.65
A:;usM g:o MC1349P 1.78 TaAszzgo :.:g TDA20003 2.95 UPC1167C2 g;:% ?;g INGDOT .04 A Y ool s 5(;;.‘1043106Mulla1d g.g:
AN7ISM 305 GEialln og TBAS: 40 TDA2010 1.95 1.95 - INGCO3  0.04 < ’ 4.00 i
AN7150  2.95 K TBAS30 1.10 _TDA2020 2.95 UPCHIBIH By179  0.63 | 0.08 type - U3 8.23
ANTIST 280 MSIEIP 173 TBASI00 1,90  TDA2030 2.80 126 |BYiez 088 | [NO% 008 | 428 inch A« 045 esch | (a2 1100
BAS21  3.38  uli3a 938 TBASA0 1.28 TDA2160 3.93 UPC1182M s 938 | Neus ooz | pOMESONR IDNA TS AMP. 3
CA13526 473 \ic1i95 300 T8A5400 1.35  TDA2150 2.80 2.95 | BY 1% w0 | Nass 040 | L0 UL NUR special THERMISTORS
o ?’:: MC1496 1.78 }g:gggg ::: IDA2151 193 UPCIIESH x| BY2os 014 | INSQ1 092 | o hor 100 pertype 10.00
E E TDA2160 2. Y . 2 0.4 ’
Shen, o, uEEr 272 TEARS 148 TN 3n uncentso | STRSEROSS | MEE 032 | suwomes s s
B MC3401L_2.50 i TDA2523 2.95 UPC13S0C By223 000 | IN5406  0.43 Mono Tape Head 2.50 -
- 8 VABE50 0.45
CAJND% 2.?0 MC14106P 2.05 TBjeIA 3:0 TDA2524" 393 2.85 BY298-4000.22 | INS407  0.16 Auto Reverse Tape Head 3.95 | yva1097 0.28
G Yao MCusisce o Tl oazcd e3] Lactsac BY209-8000.22 | IN5408 0968 | g 05pcag 3.50
\ . 7 8 TDA2532 1.88 2. i * 1TT44 0.04 ¥
HATIITW 195 403 475 TBATS0 1.95 TDAZS4p 198 UPC1360 2.95 | BYXIO 020 | jrrepy  gigg | PyelfCanModule - 893 CWIREWOUND RESISTORS
MAIISEW 1.80 (58 2750 TBA750Q 2.85 TDA2541 2.18 UPC1365C BYX2O00 25 | ITTAXZ 000 | SSWN7Coytal(Souna)  0.48
HAlde 180 MLz 208 JBARN0 s 0® MDAz 248 o2 : DelayLine SLSGITAUE? 145 | ¢watl 2
. TDA2571 2.95 UPC20002H §
HAI30A 205  Sonecy 013 1.65  TDA2581 2.95 05 ZIUSTICNEAD B
MHA1366W 2.75 SAA1025 1:25 TBABICP 1.83 TDA2582 2.3 UPD2114LC ZENER D'ODES :ocuss‘onkro 0.95 Twatt R47.22K 0.20
::um :::g SAAIZS1 498 ;gigggﬂ ?.z: ;DAZSQS z.:z 2.50 S‘m“,,": 0.10 | 11watt 1:.122 g,g:
1406 1. g DA2600 6.80 555 0.35 ¥ 17watt 1R~ 5
HA1551  2.98 g::gg;g :f,': TBABYO 2.50 TDA2610 2.50 556 0.60 | BZX61Series 0.15 AnodeaaoUKV g~::
LA1201 - 0.95  5ap3210 3.50 TBAR0 1.85 TDA2611A1.95 723 0.80 | BZY88Series 0.20 | SolderMop “** "CATHODE RAY TUBES
LA1230 ;-:: SABB5606 4.75 TBA9S>0/2X2 - TDA2540 3.30 741 0.35 ORM
X . TDA2655 4.50 747 0.50 LINE OUTPUT TRANSFORMERS
(At 098 SASSTO8 178 TBA9N0 1.49 TDA2680A2.75 748 035 | EHT MULTIPLIERS | veceaso Sos | A small selection from
LA4102 295  3Zaneo0 278 TBA0Q 1.49 TDA26%0 2.45 7808  0.60 Decca 100 7.95 | our stock of 10,000.
LAdv40 295 g 9018  7.05 TCA270 4.0 TDA33I0 2.95 7805 0.85 Decca 1700 Mono 0.95 | Please add £3 additional
LA43IP 1.05 : TA7313AP 2.5 TCA2708Q TDA3510 3.80 7812  o.95 | YrwersalTrpler sl tub:
SL917B  6.65 Decca30 6.35 | Deccal730 8.28 | carriage per tube
LA4400  3.80 Ziyag  4.8p TAT314P 295 1.80 TDA3S60 3.98 7815 0.68 Decca 2230 8.25
LA4420  3.50 . TAT321P 2.25 TCA650 2.50 Deccago 6.95
SL1327  1.10 7 . 8.95 | GEC2040 7.50
LA42  2.50 Decca 100 44.50 | D10-210GH 45.00
Decca 120 8.95 | GEC2110 1523 | D10-230GH 35.00
SEMICONDUCTORS D"ga 1730 ::: g:ﬁ:g:g ra 8 D13-610GH 59.00
= GEC 2040 i : D13-611GH 59.00
AAY12 0.25 BC182IB 0.10 BD237 0.40 BF493  0.35 MRF453 17.50 TVioe  1.50 | GEC2110 6.95 | 22250116011 'g-;g D13-630GH 89.00
AC126 0.48 BC183 010 BD242 0.65 BF595  0.23 MRF454 26.50 TV106/2 1.80 [ ITTCVC1-9 slas [1ITICYCR s 820 | D14-150GH 75.00
AC127 020 BCISL 0.09 BD246 0.75 BF597  0.25 Mn?gs ‘;.ao ZRFO112 10,3 :;rrgzggnmo :.g: Lm"bsc; B¥s0 ou-nsgm :g,gg
AC128 028 BCI84LB 0.09 B8D376 0.32 BFRIY 0.23 MRF475 2.95 2N1100 8. - g D14-181GM :
FAC128K 0.32 BC204 0.25 B8D379 045 BFR: 0.23 MRF477 14.95 2N1308  1.35 | PhilipsG8(550) 8.95 | PhlipsG9 4393 | D14-200GM 75.00
ACl41 028 BC207B 0.25 BD410 0.85 BFRSI  0.25 OCI6W 2.50 2N1711  0.30 F’P;nhsr;s?GE 320 | Pyecorsar 1180 | DIS100GH/s? esloo
AC141K  0.34 BC208B 0.20 BD434 0.88 BFRES 030 0OC23  0.50 2N2219  0.28 e g $1.50 | .
‘ACMZK 0.45  6C212 009 BD43 0.5 BFR®  1.50 OC25  1.50 2nz2s  0.85 | Pye7t3ilead PR || EREEE 15as | DH391 55.00
AC176  0.22 BC212L 0.09 BD437 0.75 BFR91 1.75 OC26 1.80 2N2905 0.40 Pye;':!/-'i ea 550 | Pyeran o095 | FI6-101GM 75.og
ACI7EK 0.31 BC213 009 BD43B 075 BFT42 035 OC28  8.50 2N3053 0.40 | Lre/3l% 6.35 | RMBT208 12.40 | F21-1300R Usties
AC187 = 025 BC213L 0.09 B8D510 088 BFT43 0.35 0C29 450 n5¢ 0.59 [ pankll) @95 | RankMurphyT18a 10.00 S‘;f‘zoo%m z8100
AC187K 0.28 BC24 0.09 80518 0.75 BFWI0 0.55 0C32 5.50 oN3055  0.52 Rank T20A 6.95 Rank Murphy T20A 12.50 Mi7-151GVA 175.00
AC188 025 BC2WC 0.09 BD520 0.65 BFWII 078 OC&2  4.50 2N2702 0.92 | gigmens TVK76/ 6.65 | RankMurphyA640 8.50 | o oy 55.00
AC188K 0.37 BC214L 009 BD534 0.45 BFWIGA 1.18 OC44 1.25 2N3703  0.42 | 5emensEuropa 7.50 | RankMurphy A823 11.80 | 182GV 53.00
AD142  0.80 BC237B 0.45 BD535 0.45 BFW61 0.80 OC45  1.00 2N3704  0.12 | Thorn1500 8.45 | Tandberge9o itas | ANe20 8800
AD143 .25 BC238 015 BD538 065 BFWS2 0.85 OC70  1.00 2N3705 0.20 | Thorn 1500 5.45 | Teletunken711A 1998 | 190GR 55.00
AD149 070 BC23® 045 BD575 0.85 BFX28 0.30 OCN 0.75 2N3706  0.92 | Thorn 3500 7.95 | Thorn 1500 (15KV) 1548 | 1 325GH 35.00
ADI61 050 BC251A 0.45 D587 0.5 BFX84 028 OC72  2.80 2N3708 0.2 | Thorn8000 8.65 | Thorn 1590 9-50 | M3s-141W 75.00
AD162 0.50 BC252A 0.15  BDsgs 0.9 BFX85 0.32 OC75  1.50 N3733  ©.50 | Thorn8500 7.45 | Thorn3500(EMT) 950 | Mao12ow 59.00
AF106  0.50 BC258 ©.25 BOs97 0.95 BFX86 0.30 OC81 1.00 N3773  2.75 [ Thorn9000 8.50 | Thorn8000 '3:’6 SESFP31 55.00
AF114 195 BC258A 0.39  BD695 1.80 BFXes 0.25 OCs4 1.50 2N3792 .35 | Thorn9600 8.50 | Thorn8500 tes0 | 3P 11.50
AF121 0.60 BC284 0.30 BDE 1.50 BFY18  1.35 OC139 92.50 Na280 3.50 | TV1iStick 0.90 | Thorn9000 a2a0 | 3wt 18.50
AF124 065 BC30 0.30 BD701  1.28 BFYS0 0.32 82"‘ 439 Nuz7 305 | TViasuck s Mg | s4476M 75.00
AF125 0.3%5  BC301 0.30 BD702 1.25 BFY51 0.32 200 4. 2N444a 1.5 © .
AF126 0.85 BC303 0.26 BD707 0.90 BFY® 0.77 ggzox 33 IN5204 042 | TV20Stick 1.40 | Transformer 3000/3500 970 A SELECTION FROM
AF127  0.65 BC307B 0.08 BDX32 1.80 BLY4 .78 OC205 190.00 ,ucoc 048 OUR STOCK OF
AF139  0.40 BC327 0.10 BDX538 .85 BRI0C  0.26 R20008B 1.45 Sy chcs  gle0
AF150  0.60 BC328 0.0 BFI15  0.35 BRIOT  0.49 :223033 3:0 2N5485  0.45 V|DE° HEADS BRANDED VALVES
AF178  1.88 BC337 0.10  BF119  0.85 BRI03  0.55 1 45 oNS96  0.95
AF239  0.42 BC338 009 BF127 0.39 BRI 095 R2322 058 )a309 .95 NEW RANGE — LOWER PRICES ArTie 24 sojf[Clrem
AUIO6  6.95 BCIM7A 0.43  BFIs4  0.20 BRCa4dd 145 RA2323  0.66 571 o5s | f in doubt please phone quoting your model At TS0 | o 195,
AY102 2.85 BC46t 0.35 BF177 0.38 BRY39  0.48 R2540 2.48 o5c.55 o080 | number and we will confirm the head you require A;ggs 1:'53 65T50
BC107A 0.11 BCA78  0.20 BF160 0.27 BSW64 0.98 RCA16028 0.8 550405 0.80 | 3HSSV For Ferguson/JVC 27.80 A213¢ 1495 | C154 32.00
BC1078 ©0.91 BC527 0.20 BF173  0.22 BSX60 1.25 RCA160390.8% ,5c784  0.75 | 3MSSUIN For National Panasomic/Philips 29.50 AZ2293  ©.50 | GCA 3.50
BC108  0.10 BCS547 040  BFIS8  0.22 BT100A/02 RCA161810.85  »5c785 075 | IMSSIN For National Panasonic/NV777/330 39.50 A2426 39.50 | CD2¢  6.50
BC108B 0.12 BC548 0.10 PBF178  0.26 0.85 RCA16334 0.90 750759 085 | IMSSN/4MSS For National Panasonic 20.50 A2599 37.80 | CK1006 3.80
BC109  0.10 BCS549A 0.10 BF179  0.34 BT106  1.40 RCA163350.88 5ccoyp 0.95 | 3MSSM For Hitachi 35.00 Az792 2780 | CKioo7  3.80
BCi098 0.12 BC550  0.14 BF180 0.29 BTI6 4.20 RCA165720.83 50937  4.95 | 3HSSUSN For Nationa! Panasonic 35.00 A2900 11.80 | CK5676 6.50
BC109C 0.12 BC557 0.08  BF1B1  0.29 BTI19  3.15 S20600 0.5 cdio, 480 | 3HSSP For Sharp 35.00 A3042 24.00 | OK3678 7.80
BC114A 0.09 BC558  0.10 BF182 0.29 BT120 1.65 SKESF 1.48 occi096 0.80 | IMSSENA For National Panascntc Industnal 75.00 AJ283  35.95 CV Nos prices
BC115 0.85 BC639/10 0.30 BF183 0.29 BU105 1.95 T602IV  0.48 o5ry06 2.80 | IHSSUN For National Panasonic 39.50 AC-P1 5.50 on request
BCI16A 0.55 BCY33A 19.50 BF18¢ 0.28 BUIB  1.69 T6027V  0.48 o< .04 g.ps | IHSSSF For Fisher/Fidehty 35.00 ACSPIA 4.98 27.50
BC116A 0.80 BD115 030 BFts5 0.28 BU124  1.25 T6029V  0.45 55c4152 0.95 ggsu:ssn :ov gmsugfgaés;-ggnumoh g:% AC/S2PEN 4.50
BC117 0.49 BDI24P 0.68  BF19¢ 0.4 BUI25  1.25 T6036V  0.55 72v 2. or Sony 2 ' 130
BCIS 024 BDI3 042  BFias 044 BUIG  1.80 T2V 0.55 Zociira 3ag | PSIBT For Toshiba 3910 ACS5 PEN 4.50 22,50
BC125 0.25 BD132 042 BF197  0.4% BU204  4.55 TNV 075 ,oCi307 2,08 | Hot82S For Sony sc.gg/ogo etc Feaiag) ACIVPT 4. 17.50
BC139BC 0.20 BDI3 040  BFigs  0.18 BU205 430 T9015V 248 5ol 3, g'ag | HOo03S For Sony SLC8/C9 etc 5,00 AC/TH1  4.00 4.50
BC140  0.31 BD135 030 BF199  0.44 BU208 .39 T903aV 245 ol i ey | PTIES vé 3 :S;Zz‘z 8973 | DA 175.00
BC141 025 BDI3% 030 BF200 0.40 BU208A 1.52 T9038V  3.95 1449 0.80 . )
BC14z 029 BDIY 032 BCM0 020 BUZED 1.85 THYISE 225 sodiss 978 VIDEO BELT KITS | Avss  39.00 0.8
BC143  0.24 BDI8 030  BF241 045 BUI6  §.20 THY1S85 228 5501678 4.80 | AxarvS930007 2.75 | NatronalPanaswre 14430000 ANT  14.00 ¥
BC1478 0.42 BD139 0.32 BF245  0.30 BUIGS 1.50 TIPS  0.80 ,5Cig45 3.78 PoO0/SSQuuoson 378
- Amstrad 7000/Saisho - ARP12 2.80
BCI4BA 0.09 AD140  0.30  BF25GLC 0.38 BU47  §.24 TIP2OC 0.2 51053 0.05 | Troman 000000000 468N1121 50 | National Panasonic NV7000 ARP3¢  1.28
BC148B 0.09 BD144 1.0  BF257 0.28 BU4B  $.80 TIPIC 0.43 55641957 0.80 Fergugon:ivw L 2.78 ARPI 2,00
BC149 009 BDISOC 0.29  BF59 028 BUSK0 225 TIPIIC 0.85 5501060 1.95 | Farguson IV22/IVC NaWonal Panasomic it a5
BC153  0.30 RD159 0.5  BF271  0.28 BUS08A 1.95 TIP3C  0.42 5504935 1.80 | HR3360/3650 2.95 | NV8600/8610/8620 3.78 AZ31 250
BC1S7 012 BD160 1.s0 BF271 026 BUS26  1.90 TIPIC 095 5565025 1.45 | Ferguson3v23/JVCHR7700 Sanyo VTC5000 1.50 B1153 225.00
BC159 0.0 BD166 0.5 BF273  0.48 BUS7 225 TIP34B  0.95 53c%009 §.08 1.80 | SanyoVTC5300 1.7 BLED 2.00
BCI61 055 BOI79 072 BF3% 035 BUY20 285 TIP4IA  0.85 conte ¢'an | Ferguson3v29/JvC HR7200 Sanyo VTC5500 2.7 BR1918 :
BC1708 0.4 BD1B2 070 BF336  0.34 BUY6YB 1.70 TIPAIC 0.48 55co00) o'gs 2.78 | SanyoVTC9300 a7 305.00 X
BC171  0.09 BD201* 0.83 BF37  0.20 BUY71 250 TIP42C  0.47 50098 2.85 | Ferguson3v3i/JVC MR7650 Sanyo VTC9300P 3.2 BS450 ©7.00 1
BCI7IA 0.40 BO202 0.5 BF338  0.32 BUV4l 280 TIP47  0.88 ,ocoies .95 2.75 | Sharp6300 3.5 BS452  85.00 1.00
BC171B  0.40 BD203  0.78 BF355  0.37 MJ3000 1.88 TiP4g 0.85 5co314 0.80 | JVCHR3330/3600 2.75 | Sharp7300 3.8 BS810  55.00 0.60
BC172 040 BD204 0,70 BF362  0.38 MJEJ 0.40 TITS0  0.88 oo oag | MitachiVT11/33 2.75 | Sharp8300 3.5 55.00 1.25
BC172B  0.40 BD222 0.46 -BF363  0.88 MJE3S0 0.75 TIP120 0.80 o5cq31p g.ps | HitachiVT5000 2.98 | Sharp9300 3.3 250.00 1.25
BC172C 0.10 BD223 0,89  BF371  0.25 - MJE520 0.48 TIPI125  0.85 gncy, g.8g | H'tach VT8000 t.25 | SonyCé 2.7 25.00 8.50
BC1738 0.10 BD225 0.48 BF394 0.49  MJE2955 0.95 TIP142  4.78 ,on3ce .88 | National Panasonic Sony C7 3.5 38.00 1.20
BC174A 0.09 BD232 0.3% Bf422  0.32 MPSA13 0.290 TIP146 275 55c19 o.68 | |\ V300/333/340 298 | SonyT9 2.9 27.50 0.90
BC177  0.48 BD233  0.35 BF423  0.28 MPSA92 0.30 TIPI61 2.5 Lo a1  g.gg | NationalPanasonicNV20008 gg::gtmgm 3-7 g:.gg t:.:g
BC178 048 BD23%6 049  OF4S7 032 MRAF27 485 TIPMss 0.80 5KigsM .50 : T i y i
N National Panasonic NV777 oshiba 7540 3. 17.95 1.50
BC182  0.10 g:gg g::: MRFASD»\' > nps 085 askes 0.5 : 2.75 | Toshiba9600 1. 32.00 2.50
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= P.M. COMPONENTS LTD ERY

PHONE SELECTRON HOUSE 966371

0474 60521 SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD TOS PM
3 LINES GRAVESEND, KENT DA11 8HD

A SELECTION FROM OUR OMsB  3.00 R1g 2.50 VR105/30 2.50 2504 79.80 | 6CA7 3.50 | 7«7 7.80 %gt:g ?:g o ::g
OMé 1.7 R20 1.20 VR150/30 2.50 4-400A 87.30 6CB5 3.95 | 7L 1.50 X 59
STOCK OF BRANDED VALVES {Contd) ORP43  2.50 R1169  55.00 VU2 4.50 1000A 42500 | 6CB6  1.98 | 707 4.80 | 31US6C  8.30 | 5702 330
DL63 1.00 | ECLss 0.98 HBC%  1.95 ORPS0  3.95 R5550  9.30 VU39 1.50 4832 35.00 | 6CD6GA 4.50 | 7v4 2.50 mnsw“ = 3;?; 250
BY i) fom g vem ss| B | Roumoies | LD | eme | E smlw, im) .. wmli fm
i ¥ HF93 1.50 Pa1 Y 1-24 : .00 ¥ Y g
bt 358 Een™ 985 | Wem 188 | PaBcw o07s a w7 800 | 48074 178 | 6CH6  6.95 | 8BQ5S  1.95 35 480 | ms 280
DI a0 | B 10| miw 335 | RSm  o7a | Ravimoa | wms  too | 2 e | S, s |y 13| B 3|um 3%
DL93 1.10 EF39 1.80 MHL41 3.50 PCs8 .75 -1 . 4C28 .00 g o ez 98 | 3789 58
M aso | PCe2 3.30 38.00 w739 1.50 4C35 14500 | 6CM7 2,95 | gFQ7 1.97 d d
3t3§ ;:g 522 ;3 ut£ 1.80 | PC97 1.10 RK2K25 62.50 x24 4.50 ACX125C 6CS6 0.75 | 10CW5s  1.80 35255(.‘;1’ 23 ;;.2; . s%::
DLS10 13.80 | EFs0 2.30 ML13DD  3.50 PC0C  1.25 RPY18  2.80 X4 4.50 Evmac 180,00 | 6CS7 0.95 ( 10D2 1.28 ﬁzoe oo 3753 220
DLS16  10.00 | EF54 4.50 8C 7.00 PCC84  0.40 RPY43  2.50 X66/X65 4.98 4CX2508 49.00 6CW4 8.00 | 10DE7  2.80 s 5:80 :BNA .18
DM70 2.50 EFS5 495 KT33C  3.80 PCC85 0.88 RPYS2  2.80 X76M 1.93 ACX250B 6DC6 2.38 | 10DX8 2.50 2 o.93 Jeo 28
DM160  4.80 | EF70 1.20 | KT36 200 | PCC88 0.70 RR3-250 18.00 XC24 1.50 Eimac 59.80 | 6DJ8 0.95 | 10EB8  1.95 ;0 s a.00 [pezsl | aiso
DOD-006 79.50 | EF73 3.80 KT44 4.00 PCC8 0.70 RR3-1250 XC25 0.30 4CX250BM 6DK6 1.80 | 10EW7  2.95 a5 150 ) o aise
DY51 1.80 | EFs0 0.55 KT45 4.00 PCC189 0.70 38.00 XFwa7  1.30 65.00 6DQ5 8.50 | 10F1 0.75 $C b Eeot e
Otocer 33| E 283 | xI81 840 Pcse o8 | Sora 26.98 xor-zso ' o 15100 DbA 150 | e 283 | Bhec Tos |ime 3359
Dyso2 0.88 | Erss 0.80 | KT63 2.00 | PCC806 0. r d X g . DG, 108 Yisees e300
66 USA PCES2  0.80 S11E12  38.00 75.00 4C250R 125.00 6DW4B  2.13 | 11E3  85.00 d .
Egglf:c ::Jﬁ S:gg Muuazr&u KTes LS 2.95 PCFB0  0.65 S30/2K  8.50 XG5 500 22.80 ACX350A 6ES 3.98 | 11R3 5.50 50;1(1!)6 2.95 :g 3:.3
EBOCF 12,80 4.80 KT66 GEC PCF82 0.80 S104/1K 10.00 XLB28FT 7.80 .00 6EA7 2.530 | 1246 3.95 ?gB 4.50 et 7l
ESOF  1B.80 | EFe9 1.50 17.50 PCFB4  0.85 S109/tK 15.00 XNP12  2.80 4CX350F 98.00 6EA8 280 | 12AD6 1.0 1 3.50 % vy
EsOL  29.80 | EF91 195 KT66 Sp.Y sp- PCF8s  1.20 S130P  5.98 XR1-1600A 4CX1000A 6EB8 1.75 | 12AE6  5.80 | 75C1 480 | 5 g 23
ESICC  8.80 EF92 2.18 ot PCF87  1.25 SC1/800 8.00 49.50 428.00 6EJ7 0.83 | 12AH7GT 4.98 80 4.50 Gog o8
EBIL  12.00 | EF93 1.50 19.50 | PCF200 1.80 SC1/1100 8.00 XR1-3200A 4CX15008 6EMS  2.80 | 12aL5 1.00 | 83 8.50 | 50 ; 33
EB2CC  4.80 EF94 1.80 KT67 9.00 PCF201  1.80 SC1/1200 5.00 S0 398.50 6EM7 2.80 | 12aT6 1.25 83A1 7.80 gge 37
EBICC 4.80 | EF9s 195 KT77 Goid lion PCFB01  1.38 $C1/1300 6.00 XR1-6400A 4CXS000A 6EVE 1.78 [ 12aT7  1.48 | 85A1 6.50 £ 20
EBIF 5.50 EF97 0.90 10.95 PCFs02  0.88 SC1/140¢ 6.00 149.50 1000.00 6EV7 293 | 12AT7WA 2.80 | 85A2 2.95 gﬁo 13
E86C 9.80 | EF9s 0.90 KT81 7.00 PCF805  1.28 sP41 5.00 Y65 6.95 4D21/4-125A EWE 1.50 | 12AU6  1.80 | AV 15.00 S0s0 229
EssC 7.95 | EFig3 083 KT88 USA PCFB06  1.00 SP61 3.50 YD1100 75.00 .00 6EW7 450 | 12AU7 0.65 | 9C1 3.50 S0e2 a5
EBSCC 3.80 | EFis4 0.65 10.98 PCF808  1.23 ST 5.00 YJ1020 42.30 4D32  125.00 6F1 200 | 12av6 195 | %9CG 13.30 S0 2%
E88CE-01 EF731 - 4.80 KT88 PCH200 1.50 STV280140 YJ1060 265.00 4GS7 2.2% 6F5 580 | 12AV7 _ 2.80 | %CV  12.50 9064 328
Muliard  6.95 EFB00  11.00 Selectron PCL82  0.85 11.95 YL1060 195.00 4GV7 2.25 6F6G 2.80 | 12AX4GTB 9!:6 ‘:.oo S061 7%
EQCC  7.98 EFB04S 19.50 X PCLEl  2.50 Su42 4.95 YL1070 195.00 4JC6A 295 6F7 5.80 1.80 | 92AG .80 %
E9OF 7.95 | EF805S 25.00 KT88 Gold lion pPCLea  0.7% TB2-5/300 YL107t 19S.00 4KT6 1.80 6F13 3.00 | 12AX7  0.88 | AV wgg SBOWAL 350
E91H .50 EF8d6S 28.00 18.95 PCLE5  0.80 YL1290 85.00 4X150A 35.00 6F14 1.00 | 12AX7WA 2.80 | 95A1 8. 3080 A
ERCC 2395 | EFg12 0.8 | KTwer 230 | PCL8s  0.88 TB2-300 YL1440 450.00 4X500A 380.00 | 6F17 2.78 | 12AX7S  7.98 | 10E1  10.00 132 0is0
ES9F 6.99 EFL200 1.30 KTW62  2.80 PCLBOS  0.90 193.00 n 1.20 $A/1020 9.50 6F23 0.60 | 12AY7 3.5 | 108C? 2.50 gusa 230
E130L  18.50 EFP60  3.50 KTW63  2.00 PD500  5.95 T83.750 93.00 Z300T  8.00 SA152M  9.00 6F24 1.25 | 12B¢4A  4.50 | 150B2  6.50 B R oT00
E180CC 9.850 EH90 0.72 KTZ63 2,50 PE1-100 89.00 TB3-2000 2302C  12.00 SA160K 10.00 6F25 1.25 | 12BA6  1.80 | 150C1K  9.00 a1ss 200
Et80F  6.80 | EK9o 150 | LB7-20 9300 PEN25  2.00 00 2359 9.00 5A170K .28 | 6F28 1.25 | 12BE6 1.98 | 150C2  2.50 p1se 200
E182CC  9.00 | EL32 o9s | LseB 8.9 | PEN40DD 3.00 TBL2-300 Z520M  4.00 5A-180M 9.00 | 6F32 1.23 | 12BH7A 295 | 150C¢  2.50 B 320
E186F  8.50 | EL33 500 | M50 198.00 | PEN4S  3.00 393.00 | Z700U  9.80 | 5A.206K 10.00 | 6F33  17.00 | 12BL6  1.75 | 1858T  1.80 g H
E188CC  7.80 EL3 2.50 M5143 155.00 PEN450D 3.00 TBL2-500 Z759  19.85 SAMS 2.15 6FMHS 6.50 | 12BRJ 198 | 211 33.50 =] ez
E205L 1280 | EL34 Mullard/ | M5199 29500 | PENe  2.00 49500 | Zo03U 1895 | sANs 920 | GFHS 593 | 12BY7A 275 | 20D 15.00 5211 2.50
E280F 19.80 | Philps 4.80 | M83079  6.00 PE06-40N TC04/10-02 ZA1000 12.50 5B-110M 10.00 | 6FL2 4.50 | 12C8 2.50 23|1Q 15.00 21 250
E283CC 12.00 EL36 1.98 M8082  7.50 42.00 43, ZA1001  1.50 58-254M 14.50 6FQ7 3.0 | 12CA5  1.98 | 250TH 150.00 2 e Tog!
€288CC 17.80 | EL36 Mullard Mg083  3.28 PFL200  0.95 TDO03-10E ZM1001 12.00 5B-255M 19.80 | 6GE5 3.95 | 12CX6_ 1.20 307A 's.g e 0.00
EBIOF  25.00 2.80 | Me091  7.50 | PL21 2.80 3 ZM1005 8.00 00 | 6GHBA 2.80 | 12D06B 3.80 | 328 s, 8350 350
EBIOF  23.00 | EL37 9.00 | M809%6 3.00 | PL36 1.75 TDO3-10F ZM1020  6.00 57M 18.00 | 6GJ7 0.85 | 12DW4A 3.80 | 404A-10 0.95 e3c0 Ja=0
Et148 1.00 | EL38 6.50 M8098  5.80 PL38 1.50 3s.00 ZM1021  8.00 5B-258M 14.50 6GK6 1.95 | 12DZ6  3.9% | 425AS 8.00 o3 o0
EAS50 1.00 | EL&1 3.50 | M8o%9  5.00 | PLBI 1.28 TDD2A  4.98 ZM1023  7.95 12800 | 5GM6 2.5 | 12E1  19.80 [ 436A  35.00 et 7i0
EAS2  35.00 | ELs2 2.00 M8100  5.30 pL82 0.80 TH326 850.00 ZM1041 14.00 2.50 6GS7 213 | 12E14 38.00 | 5728 39.50 i —
EA76 195 | ELT1 450 | M8136  7.00 PL83 0.52 TH2321  4.95 ZM1082  9.00 6GVE  0.95 | 12FX5  1.95 | 705A °~$ -
EA79 195 | EL8 6.95 | M7 7.95 PLB4 0.78 TP2620  5.30 ZM1084 10.00 2050.00 | 6GWS  2.30 | 12GN7  3.95 | 708A 8. el ace
EABC80 0,70 EL83 7.50 Mat61 6.30 PL500 1.10 pasll 1.80 ZM1175  6.50 2,95 6GYS 3,95 | 12HGY 3.9 | 723A/B 75.00 posed o
EAC91 2,80 | EL84 Bumar Mg162  8.80 PL504 1.18 1715 45.00 ZIM1177  9.00 5.50 6GY6 2.80 | 12J5GT 3.95 | 724A 215.& e o0
EAF42  1.20 ! M816)  5.50 PLSOS .78 TT21  45.00 ZM1202 55.00 495 | oM 9.50 | 1207GT a3.80 | 725 27s. E1cTR 280
EAF80t 2,00 | ELB4 Mullard M81%0  4.50 PL509  4.85 TT22 4500 ZM1263  4.00 5.95 | 6H6 250 | 12028 295 | 726A  73.00 GOTOR {50
EB34 1.50 2.95 | Mates  6.50 PL519  4.95 TTI00  69.00 1A3 4.50 5T8A 1.95 [ gM6GT 1.95 | 12K7GT .50 | B01A  1S5.00 e 005
EB41 395 | EL8S 480 | M81%6  5.50 PL802_  6.00 TTR-31IMR 1AE4 3.50 5U4G 295 | 6HB7 1.95 | 12K8Y  1.98 | 802 25.00 IE e
EB91 0.8 | EL86 1.75 Ma20¢ 830 PLB02T  3.50 -00 1AX2 3.50 SU4GB  4.50 6MF5 580 | 12kUu7 195 | 803 14.95 02 2o
e 2780 EL90 1.78 M8223 4.50 PLB20 293 TY2-125A 1B2 10.00 5VaG 1.50 6MF8 -2.80 12PE1JA 83.00 | 805 59.% a7 ois0)
EBCa1 198 | EL9I 6.00 | Ms224  2.00 PY32 0.60 .00 1827  $5.00 5X4 495 | 6HM5 2,80 | 12S7GT_ 1.80 | 807 2.° £y 89
EBC81 1.80 | EL9S 1.75 | HL92 1.50 PY33 0.0 TY4400 85.00 1B35A  45.00 5Y3GT 198 | 6HQ5  3.80 | 12SA7GT 1.95 | 608 5.95 s 209
EC% 080 | ELE 'S8 | M a0 | M 070 | [ wooo | i T3Se | Higr 43| st  sss|imor a7 | eo e300 | me 493
v X KT8 7.00 PT82 0.70 Y ! 5 [3 L 4 X
ESE&; 3'2‘3 Et% "‘.Zi mgc a.s0 PY83 0.70 TYB-600W INSGT 2,60 6/30L2  0.70 | 6HZ6 3.0 | 12507 _ 1.80 | 812A  35.00 ;gg; :::
EBF83  0.95 | EL504  1.95 | KT36 2.00 PY88 0.65 1P28  28.00 6A203K 9.00 | 6J4 2.45 | 12SN7GT 1.88 | e13 27.50 | 7058 0
EBF89 ©0.70 | EL506  3.95 | KTas 4.00 PYS00A  1.95 TYS2/250 1Rs 0.00 6A7 493 [ 6JAWA 318 | 125W7  3.50 | B13 Philips iits e
EC95 7.00 EL509 525 KT45 4.00 PYBOG 0.79 373.00 185 1.80 6A8 1.50 6J5GT 2.80 125Y7 4.50 35.00 ner e
EBL1 280 | EL519 @05 [ KTe1 5.00 PYBO1  0.79 U0 2.7 1T4 1.00 6AB4 3.50 | 66 2.00 | 12X4 195 | 8298 1450 e 550
EBL21 200 | ELB2  3.65 | KT63 2.00 Q83-300 72.00 [GE] 11.95 1Us 178 6ACTWA 2.00 | 6J7 445 | 1303 3.20 | 8334  95.00 a9 780
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PRODUCT NEWS

Featured on these pages are details of the latest products in communications, electronics and
computers. Manufacturers, distributors and dealers are invited to supply information

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

FUNCTION GENERATOR

Flight Electronics has
recently made available the
GFGB813, a flexible high spe-
cification function generator,
with twin outputs and an
integral digital counter.

Inaddition to the usual sine,
square and triangle waves the
unit supplies ramp and vari-
able symmetry pulse options.
Modulations include AM, FM,
trigger, sweep, gate or burst.

The on-board counter
incorporates a clear six-digit
LED display.

With a frequency range of
0.1 to 13MHz the unit offers a
wide applications potential.
The built in counter and twin
outputs allow complex test

and measurement functions
to be carried out using the
GFG813 as the sole instru-
ment. Areas of application
will include TV/radio test and
repair, educational establish-
ments, laboratories, and pro-
duction environments.

Main waveform amplitude
is 20V peak to peak (open
circuit) and 10V peak to peak
into a 50 ohm load at 1kHz.
Overall dimensions are 380 x
310 x 9mm. The GFG813 is
priced at £795.

Flight Electronics Limited,
Flight House,

Ascupart Street,
Southampton SO1 1LU.
Tel: (0703) 227721.

RESISTIVITY TEST SYSTEM

A resistivity test system
from Dage gives accurate and
low-cost measurement of V/I,

Rs, ohms/square, and
ohms/cm.

The Alessi CPS equipment
provides a flexible test-bed
with vacuum chuck, and 4-
point probe head options. Itis
compatible with standard
DVMs and constant current
source instruments. A multi-
position precision arm holds
the test probe, which will give
a guaranteed 50,000 test
operations (typically 100,000).

The spring loaded universal
pedestal permits testing of
wafers of up to 4in diameter.
The unit features ‘true’ verti-
cal advance and fine adjust-
ment, without ‘scrubbing’
displacement. A microswitch
ensures correct probe tip
contact prior to power on.

The flexibility of this system
allows wafer developers to
test a wide range of semicon-
ductor shapes and sizes.
Probe tip choice is wide
allowing measurement of
materials such as silicon
slices/ingots, thin metallic
sheets, and GaAs/GaPAs.
Probe tip materials are tung-
sten carbide or osmium,
various radii being available.
A compression spring main-
tains even tip pressure and
extends probe life.

The basic station is the
CPS/1. Actuator with 2in

traversing plate and 3in vac-
uum chuck - CPS/2. Actuator
with 4in plate and 4in chuck -
CPS/4. The basic probe
bodies are C4R and C4S.

Dage (GB) Ltd,
Intersem Divison,
Rabans Lane,
Aylesbury,

Bucks HP19 3RG.
Tel: (0296) 393200.

The P600 Universal Module
supports the programming of
EPROMs, EEPROMSs, bipolar
PROMs, PALs (including
CMOS PALs and EPALs),
FPLs, FPLA and FPGA
devices.

All major manufacturers are
supported in one module,
ensuring that the user's prog-
ramming requirements are
met in a single unit without
the expense of adaptors or
personality cards.

The P600 module contains
specific hardware/software
to check the performance of
the devices being program-
med. Tests include variable
voltage thresholds and vector
testing. Preloading of regis-
ters and security fuses are

supported.
The module features
sophisticated software-

driven pin drive circuitry cou-
pled with a very fast proces-
sor which allows control over

voltage thresholds, current
sensing/driving, slew rates
and so on. This ensures
precise programming and
enables new devices to be
added to the system with a
minimum of delay. .

The latest intelligent soft-
ware is incorporated into the
P600 to ensure fast program-
ming and high yields. The
software includes Quick
Pulse (TM Intel) and Flashrite
(TM AMD). Variable block
programming is supported.

The module is self-cali-
brated with all programming
voltages referenced to a

single, precision band-gap,
voltage reference. All vol-

tages are checked and
adjusted to accommodate
temperature, drift and so on.
Full implementation of the
JEDEC data transfer standard
for programmable logic
devices ensures that the P600
will support proprietary soft-
ware such as PALASM, CUPL,
PLAN etc.

Designed for use with the
AP100 high performance
programming system the P600
module is priced at £995.

GP Industrial Electronics Ltd,
Unit E, Huxley Close,
Newnham Ind Est,

Plymouth PL7 4JN.

Tel: (0752) 342961.
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With solid performance,
versatility and a low price tag,
the type 3133 25MHz, dual
trace oscilloscope offers
good value for money. Avail-
able from ECW, the 3133 is
manufactured by Crotech and
has a full two year warranty.
Among the features of the
3133 are a variable time base
hold-off, arise time of 14nS, X-
Y modes, and add/subtract
channel options.

Triggering is reliable up to
40MHz and there is an active
TV trigger circuit; Z modula-
tion is provided. The time
baserange is from 40nS/div to
0.2S/div and vertical sensitiv-
ity is 2mV/div. The CRT has a
10 x 8division graticule which
has 0 and 100% markings to
simplify peak-to-peak wave-
form measurements.

in common with other mod-
els in the Crotech range, the
3133 has a triple output dc
source and a built in dual
component comparator for
active and passive compo-
nent evaluation.

ECW offers the Type 3133 at
a mail order price of £380.65,
including VAT and P&P.

Electronic & Computer
Workshop Ltd,

Unit 1,

Cromwell Centre,
Stepfield,

Witham,

Essex CM8 3TH.

Tel: (0376) 517413.

Anew, UKdesignedsurface
resistivity meter is now being
manufactured by Techno-
trend Ltd. The SRM30 is an
easy to use instrument that
measures  both surface
resistivity and resistance to
ground. It is designed to
provide quick, reliable
measurements of conductive
work surfaces, static dissipa-
tive materials and antistatic
flooring.

The SRM30 uses an elec-
trode system made from
materials specially selected
and engineered to give accu-
rate measurements of sur-
face resistivity from 10° to 10"
ohms, with a clear indication
of whether asurface or mater-
ial is conductive, antistatic or
insulating. The instrument is
of particular use in such static
sensitive environments as

microelectronic component
assembly areas, computer
rooms, quality control, labor-
atories, hospitals etc.

The battery  operated
SRM30 is pocket sized,
measuring 160mm x 90mm x
45mm and weighing 250g. The
priceis £275, plus postage and
VAT.

Technotrend Ltd,
Thomson House,
Farnborough Road,
Farnborough,
Hants GU14 7NU.
Tel: (0252) 373242.

SMC have recently
introduced three new models
of their 13.8 volt dc power
supplies. All have line regula-
tion of less than 1% and RMS
ripple of 2mV. These power
supplies are suitable for
amateur transceivers, labora-
tory, telecommunications,
marine and general applica-
tions.

The smallest RU120406 is

- designed for a constant 4

amps, but will provide a surge
to 6 amps.

The RS120810 is smtable for
up to 8 amps constant and 10
amps surge. It is also pro-
vided with overvoltage pro-
tection, which is necessary
when being used with very
expensive equipment.

The $S122535 is suitable for
25 amps constant and 35 amps
surge. It not only has overvol-
tage protection, butalsohasa
pair of terminals for remote
voltage sensing, allowing the
power supply to adjust to
maintain the constant voltage
at load.

SMC Ltd,
S M House,

School Close,
Chandlers Ford
Industrial Estate,
Eastleigh,
Hampshire SO5 3BY.
Tel: (0703) 255111.

Rendar’'s Spikebloc pro-
tects any sensitive electronic
equipment against damage
resulting from lightning
strikes and power supply
‘glitches’, such as electro-
magnetic pulses (EMP) and
radio frequency interference
(RFI).

The unit will protect mic-
roprocessor-based hardware,
such as displays, computers
and all memory-dependent
equipment. Spikebloc simply
plugs into the mains and has
an output socket providing
‘clean’ power.

Spikebloc protects equip-
ment against interference
damage that could be per-
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manent, and which may be
inflicted by sources up to
100m away. The device is also
cheap compared to the tra-
ditional protection units of
similar performance. Surge
diverters provide lightning
suppression against surges
up to 2500A (single stroke 8/20
microsecond characteristic
lightning pulse equivalent to
60J). RF isolation is effective
from below 1MHz to the VHF
band.

The Spikebloc unit meets
BS1363 and measures 122 x 96
x 55mm. Rated voltage is
250V, 50/60Hz. Two current
ratings are available, 6 and
13A. Leakage current is 0.5mA
maximum and temperature
range is —25 to +85°C.

Rendar Limited,
Durban Road,

South Bersted,

Bognor Regis,

West Sussex PO22 9RL.
Tel: (0243) 815811.
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POWER SUPPLIES

The Greenwood Oryx range
of soldering iron bench sta-
tions and power supplies
have recently undergone re-
designing, to ensure ongoing
quality of the products. The
units are now capable of
feeding all Oryx 24 volt or 50
volt irons, and also competi-
tors’ irons of the same vol-
tage. Working off 115 volts,
220 volts — 240 volts ac and
giving an output of 24 volits or
50 volts at 48VA, the PSUs are
built in a metal case with
primary and secondary cir-
cuits fused.

The units have an anti-static
earth facility with isolated
transformer to BS3535, com-
plete with safety stand, tip
cleaning sponge and illumin-
ated on/off switch. The units
are 160mm x 160mm x 80mm
high, and prices can be found
in the Greenwood catalogue,
which is available from the
address below.

Greenwood Electronics,
28 Portman Road,
Reading RG3 1NE.

Tel: (0734) 595843.

PORTASOL 1MM TIP

A recently announced 1mm
tip option for the Portasol gas
powered soldering iron
allows fine, delicate solder-
ing work to be performed for
all types of electronic and
computer circuit servicing.

Now available from Free-
trade (TEP) Ltd, the 1mm
replacement tips will be use-
ful to the field servicing
engineer who needs the
benefit of stable, adjustable
temperatures of up to 400°C,
simple refilling and freedom

from mains sockets and trail-

ing leads.

Thetips are easily fitted and
include the patented catalytic
converter that generates heat

at the tip for maximum effi-
ciency. Powered by gas
cigarette lighter fuel, the
Portasol has a variable power
output, equivalent to an elec-
tric iron’s output power from
10 to 60W. One filling of gas
gives up to 60 minutes of
continuous operation.

No larger than a felt-tip pen,
the fully portable Portasol
can be carried in a top pocket
and has a clip-on cover with a
built-in igniter.

Freetrade (TEP) Ltd,
Moor Lane,

Witton,

Birmingham B6 7HH.
Tel: (021) 356 2582.

C & S Antennas of Roches-
ter launched two new pro-
ducts at the AFCEA Exposi-
tion in Brussels from October
21 to 23, 1987.

The first product was a new
Maritime satellite antenna for
use with Inmarsat ‘C’ and GPS
terminals. This robust
antenna was designed to suit
marine or land-based
environments, meet the
Inmarsat pattern template
and require no stabilisation.
Trial models are now avail-
able, and electrically identi-

cal but mechanically
improved lightweight produc-
tion models will be available
in quantity from April 1988.

The second product was a
new micro computer control-
led HF receiving and direc-
tion finding system
incorporating a null steering
capability which was
designed by C & S Antennas.

This technically advanced
system operates with any
standard unmodified HF
receiver in the band 2-30MHz.
It utilises a compact and
rapidly deployed circular
antenna array of four wide-
band active loop elements
feeding a 4 x 4 Butler Matrix.
Rapid DF bearing measure-
ments can be performed and
two independent deep
nulls/beams can be steeredin
any azimuth direction.

C & S Antennas Ltd,
Knight Road,
Rochester,

Kent ME2 2AX.

Tel: (0634) 715544.

FRG9600 RWC-MK5

RWC have now introduced a
further improvement to the
Yaesu FRG9600 series, with a
new -high dynamic range
active mixer which provides
up to 6dB further gain than
the MK3 model. Also featured
in the new converter is a
multi-pole elliptical filter for
better attenuation of
unwanted signals, and also a
new oscillator circuit for
increased reliability and fre-
quency accuracy. The price of
the new Yaesu FRG9600 Mk5
is £625.00, plus carriage.

Existing owners of unmod-
ified 9600s can have the Mk5S
HF 100kHz-60MHz mod and
the Mk2 (905-950MHz expan-

sion) fitted at a cost of £149.50,
including return insured car-
riage.

The RWC FRG9600 series of
receiver is now in use by both
professional and private
users in many countries, and
the new modification kits are
now available on a Yaesu
dealer fitted basis along with
the other Yaesu conversions,
such as the FT767GX phase
noise modification.

Please contact your dealer
or RWC/Raycom Ltd for
further information. In some
cases the modifications can
be fitted while the customer
waits, subject to making the
necessary appointment.

R Withers Communications,
584 Hagley Road,

West Oldbury,

West Midlands B68 0BS.
Tel: (021) 421 8201.

HAND PORTABLE
A new hand-portable

radiotelephone designed for
use in demanding environ-
ments has been launched by
Storno. The rugged Stor-
nophone 4000 which has only
one moving part — the trans-
mitter button, has an impact
resistant case and a cast
metal casing to protect the
radio, and a membrane
keypad that is designed to be
simple to operate even when
wearing protective gloves.
The Stornophone 4000 aiso
has a digital keypad and a
liquid crystal display which
shows the channel selected,
radio state indications and
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the number dialled.

The digital keypad enables
you to dial other people on
the radio system just like an
ordinary telephone. This
means that users need not be
disturbed by other people’s
conversations.

Another useful benefit of
having a keypad is the ability
to send pre-coded messages.
This means that routine mes-
sages or status reports can be
transmitted simply by press-
ing a button and, thanks to
software control, such com-
munications can be sent auto-
matically.

All Stornophone 4000 radios
are programmed to suit
individual customer needs
before dispatch. This prog-
ramming covers radio fre-
quencies, tone signalling sys-
tems, and individual and
group identities. These spe-
cifications can easily be
changed, however, by sub-
stituting a new personality
PROM, if requirements
change in the future.

The new rugged Stor-
nophone 4000 is ideal for
people working out of doors
and on building sites, for
example, where a closed
radio system is often used.

Storno A/S,
Artillerivej 126,
DK-2300, Copenhagen.
Tel: 010 451 576800.

This high-speed Mobile
Radio Data Communications
System provides two-way

communications via radio to
central computers, for staff in
vehicles and people without
access to a

immediate

telephone line.

The system helps to speed
up communications between
staff in vehicles and the
office, and reduces the risk of
errors through garbled, for-
gotten or misunderstood
messages which are always a
possibility with speech com-
munications.

TheMobile Radio Data Sys-
tem comprises three key
components: a choice of
mobile or portable data termi-
nals; a data base station,
which works in conjunction
with the radio transmitting/
receiving base station to pro-
vide RF modem and
telephone communications,
and a system controller which
relieves the host computer of
communications responsibil-
ity for each terminal.

The terminal has a built-in
display, a separate keyhoard
and a logic unit. This modular
construction allows for each
component to be mounted in
the best position to suit the
particular vehicle type.

The built-in display can
show up to 480 alphanumeric
characters simultaneously,
which means that the "oper-
ator can read most important
messages without the
necessity to scroll back and
forth, wunless the data
exceeds 12 lines in length.

To meetdiffering RF system
requirements and varying
customer needs, the mobile
radio data system is offered
with a choice of 4800bps or
1200bps.

Storno A/S,
Artillerivej 126,
DK-2300, Copenhagen,
Denmark.

Tel: 010 451 576800.

Readers who own an
AOR2002 Communications Rx
will be pleased to hear about
the Aircastie 2002 Scanner
Computer, which is the result
of some very careful evalua-
tion of the needs of the
AOR2002 user, and the com-
bination of many years of
hardware and software
expertise.

It is a stand-alone unit
which runs off an external 9-
12V dc¢ supply and is con-
nected to the AOR2002 by
means of a ribbon cable. The
unit is controlled by connec-
ting any computer running an
asynchronous scrolling
terminal program to the built-
in RS232 interface (this is
virtually any computer, such
as the BBC, Amstrad, Spec-
trum, C64, IBM PC, etc).

The unit contains a large
number of built-in facilities
and features, and no special
software is required (other
than as indicated above).
Among these features are
much faster scanning rates
(up to 150 channels per
second); in excess of 400
memories (8K RAM version)
and 1000 on the RAM expan-
sion option. There are indivi-
dually programmed attributes
for each memory, and the
memory can be backed-up by
fitting batteries (4 AA size). A
unique 'offset’ button moni-
tors duplex transmissions; an
extended frequency range is
included, with all popular
frequency bands supplied
built in (including offsets
where appropriate). Extend-
ed frequency step facilities
exist (10kHz, 20kHz, 50kHz,
100kHz as well as 5kHz,
12.5kHz and 25kHz).

A powerful scanner control
language which can be used
to create many new features
and programs is a useful
facility, and the 2002 has A/D
for accurate measurement of
signal strength in 255 steps,
and an extended priority
channel monitoring system.
The squeich control output
drives a tape recorder on/off,
and an optional Centronics
interface to drive a printer is
available. An optional inter-
nal RAM expansion (to 16K) is
offered to extend memories,
and special facilities are
available as options for qual-
ified users. The retail price is
£169.99, all inclusive.

Aircastle Products,

PO Box 78,
Bournemouth BH1 4SP.
Tel: (0202) 581089.

COLOUR MONITOR

Vistek Electronics has
announced that the recently
introduced 6.5 inch colour
picture monitor Type GM7216
is now in full production and
is available with short deliv-
ery time.

This compact Grade 2
broadcast monitor is an ideal
display unit for use in outside
broadcast and similar
applications where high pic-
ture quality is required, but
space is restricted. As a free
standing unit it occupies
bench space less than nine
inches wide and fifteen
inches deep, while a pair of
GM7216 monitors can be rack
mounted side by side in an
industry standard dual frame,
occupying only 3U panel
height.

Its range of operational
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facilities includes switch
selection of pulse cross,
underscan and monochrome
modes, as well as the less
common blue only display
facility for critical saturation
adjustment. The monitor fea-
tures two composite video
inputs, with the usual A-B
switching, and one set of RGB
inputs which can be used with
separate sync input or com-
posite green. Camposite
video and external-sync
inputs feature bridged loop-
through BNC connectors with
switchable termination. For
RGB inputs, where matched
termination is essential for
accurate colour balance,
single-ended inputs  with
internal 75-ohm termination
are provided.

In its standard form the
monitor is fitted with a 625-
line PAL decoder, but an
optional NTSC decoder is
available.

Vistek Electronics Ltd,
Unit C,

Wessex Road,

Bourne End,

Bucks SL8 5DT.

Tel: (06285) 31221.

A new high-performance
‘four speed’ modem has been
launched by Modular
Technology. Called the

M7000-1234, the modem can
be switched to 2400, 1200,
1200/75 and 300bps operating
speeds as required, making it
compatibie with CCITT V21,
V23, V22 and V22 bis stan-

dards.

This facility means that the
M7000-1234 is the ultimate
device for users wishing to
access the broadest possible
range of baud rates. Many
extras have been incorpo-
rated into the modem, includ-
ing auto dial; auto answer;
auto disconnect; local and/or
remote test facilities, and a
long-term memory which
enables it to retain configura-
tion settings when turned off.
The retail price is £495.

Modular Technology Ltd,
Zygal House,

Telford Road,

Bicester,

Oxon OX6 0XB.

Tel: (0869) 253361.

The CS293D is a new inte-
grated circuit from Cherry
Semiconductor, designed as
a push-pull driver capable of
delivering up to 600mA on
each of four channels.

The circuit is suitable for
use with the logic circuits in
any systems requiring a
600mA output signal and cur-
rent sink, even those with
inductive loads.

Each of the four channels is
controlled by a TTL-compati-
ble logic input. A separate
logic supply input is provided
so that the circuit can operate
from a lower voltage. This
reduces power dissipation.
For further reductions, the
ground pins of the IC are
soldered to a copper area on
the printed circuit board or to

M7000~-1234

an external heatsink. The
copper/heatsink is then con-
nected to earth.

The full-bridge drivers each
have an enable input which
can turn off all four resistors.
There are also output clam-
ping ‘diodes so that the
CS293D can interface with
inductive loads. The IC is
available ex-stock in a 16-pin
dual-in-line plastic power
package.

Clere Electronics Ltd,
Kingsclere,

Newbury,

Berks RG15 8NL.

Tel: (0635) 298547.

TIME-BASE MODULE

An accurate 50Hz fre-
quency reference for clock
circuits of all types is pro-
vided by the K2545, a crystal
time-base kit from ECW.

The time-base is designed
to be an extension to digital
clocks and any other time-
controlled circuit, and neatly
solves the problem of suppor-
ting a mains synchronous
clock with a battery back-up
circuit.

Using a 3.276800MHz crys-
tal, the module generates a
stable 50Hz output and comes
complete with applications
information that shows how it
can be used with other digital
timing products from ECW,

and with many other types of
clock circuits.

Power requirement is 5 to
20V dc at 5SmA. The K2545 50Hz
crystal time-base kit is avail-
able from ECW by mail order
at £20.38 including post/pack-
ing and 15% VAT.

Electronic & Computer
Workshop Ltd,

Unit 1, Cromwell Centre,
Stepfield,

Witham,

Essex CM8 3TH.

Tel: (0376) 517413.

POWER-LINE FILTERS

A new range of power-line
filters with built in fuse hol-
ders, the GG Series, has been
introduced by Corcom.

The new filters are more
effective than general pur-
pose filters in applications
where line-to-line and low-
frequency line-to-ground
noise has to be controlied-to
bring equipment into com-
pliance with FCC conducted-
emissions standards, for
example.

Models are available with
one or two fuse holders, and
current ratings of 3A or 6A.
Maximum leakage current
between line and ground is
only 0.25mA at 120V ac, 60Hz,
and 0.5mA at 250V ac, 50Hz.

Two models in the range,
3EGG1C and 6EGGI1C, also

10 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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incorporate a  separate
ground-circuit inductor to
isolate the equipment chassis
from power line ground at RFI
frequencies.

The filters are designed to
meet UL, CSA and VDE stan-
dards, and approvals are cur-
rently in progress.

Corcom UK,

8 Westgarth Place,
College Milton North,
East Kilbride,
Scotland G74 5NT.

BEZELS FOR CRTs

Hero Electronics can now
supply standard bezels and
filters for a wide range of CRT
displays. The bezels can be
mounted from the front where
they simply snap into the cut-
out and are securely held.
Rear mounting is also possi-
ble with the aid of double
sided tape. Standard bezels
are available, designed to be
used with all popular size
CRTsinthe5to20inch range.

The bezels can be adapted

to non standard screen curva-
tures, and special colour
bezels are also available.

Antiflex filters designed to
reduce glare and eye strain
and specifications are avail-
able on request.

Hero Electronics Ltd,
Dunstable Street,
Ampthill,

Bedfordshire MK45 2JS.
Tel: (0525) 405015.

Tony Chapman Electronics
have introduced JFW's new
range of high power thick film
resistors in the range of 10
ohms-10kohms. Included in
the productline are ‘think film
resistors’, which are mounted
on a Beryllium Oxide subs-
trate and exhibit excellent RF
performance to 12GHz, with
surface temperatures up to
250°C.

Applications include
terminations for isolators/cir-
culators and dummy loads for
microwave transmitters.

Tony Chapman Electronics,
Hemnall Street,

Epping,

Essex CM16 4LS.

Tel: (0378) 78231.

SINGLE CAN NICADS
Tecnicad, the battery
innovators have announced
the launch of the first 3.6V
single can Nickel Cadmium
battery. It is also claimed to
be the smallest, with the
highest capacity. Type Z3A-15
is suitable formemory backup
applications.

The battery has a typical
capacity of 18mAh whilst
being able to give a very
stable discharge voltage. It is
designed to function in
temperatures of -20 to +50
degrees centigrade. With
dimensions of 11.5mm dia-
meter X 10mm high and a
weight of 3.3g, this cell is
suitable for use where space
is at a premium. 1.2 and 2.4V
versions are also available
with dimensions of 11.5mm X
3.8mm and 11.5mm Xx 7mm

all
leads and shrink sleeving.

Tecnicad Ltd,

20/22 Poole Hill,
Bournemouth BH2 5PS.
Tel: (0202) 294445/6/8.

respectively. The above can
be supplied with PCB
mounting, solder tags, axial

Rechargeable Nickel

Prices below normal trade. Some Y10 quantity rate. Send
18p SAE or label for free catalogue. ovarssas 2 ey courons)
Millions of components: thousands of different lines
Cadmium batteries
equipment) AA(HP7) 1.25volt 500 mA................cu... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A .....79p. 10-£5

(ex unused

LED illuminates Red, Green or Yellow depending upon
polarity/current. 5 x 2%2mm Face

......... 25p or 100 for £23 or 1000 for £200
10,000 Resistors. 4 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values

£25 collected £29 Mail Order

5mm Red Flashing LED ..........ccccooevvveveereereennnnn, 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popular sizes.............oovu... £1.50, 50 for £5.00
IN4004 or IN4006 Diodes...........oevervrrereeernnsresesssirnns 300 for £6.50

KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold

as untested...........ccocoovviviiinninenne 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150

Mullard Smm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).

SEND PAYMENT PLUS 18p SAE
Postal orders/cash - prompt dispatch.
Cheques require 9 days from banking to clear.

Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED

TRADE COMPONENTS, ESTABLISHED 31 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016

Carbon Film resistors YaW 5% E24 series 0.51R to 10MO. .
100 off per value - 75p, even hundreds per vatue totailing 1 . £7.00
Metal Film resistors 4W 10R to 1MO 5% E12 series - 2p, 1% E24
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO......

1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms ... e 5p
Linear Carbon pre-sets 100mW and YaW 100R to 4M7 E6 Series..................cc....... ]
Minlature ors 250V working for vertical

polyester
.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p
Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p - 3p. .01 to .068 - 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-8p
Subministure ceramic plate capacitors 100V wkg vertical mountings. E12

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p - 4700p

Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47 2P
capacitors 863V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf 5p
741 Op Amp - 20p. 555 Timer 22p
cmos 4001 - 20p, 4011 - 22p. 4017 40p
ALUMINIUM ELECTROLYTICS (Mfda/Volts)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p
22/16, 22/25, 22/50,47/16, 47/25, 47/50 6p
100/16, 100/25 7p; 100/50 12p; 100/100 14p
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p
1000/25 25p; 1000/35, 2200/25 35p; 4700/25 70p
Submin, tantalum bead Mfda/Voits)

0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16,4.7/16 14p
2.2/35,4.7/25, 4.7/35, 6.8/16 15p; 10/16, 22/6 20p
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35 8up

DIODES (piviamps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p, 115/15mA OA9.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge......
400/1A 1N4004 Sp. 1250/1A BY 127 10p. 30/45mA OA91 6p. 30/15A OA47 .
Zener diodes E24 series 3v3 to 33V 400 mW - 8p. 1 watt
Battery snaps for PP3--6p for PP9
L.E.D's3mm. & 5m.m. Red, Green, Yeliow-10p. Grommets 3mm - 1'%p, Smm ..... 2p
Red. flashing L.E.D.’s require 5V supply only 30p
Mains indicator neons with 220K resistor
20mm fuses 100mA to SA Q/blow 5p. A/surge 8p. Holders pc or chassis.............. 5p
High speed pc drilis 0.8, 1.0, 1.3, 1.5, 2.0m - 25p. Machines 12V dc ......... .. £6.
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs.
AA/HPT7 Nicad rechargeable cells 60p each. Universal charger unit... .. £6.
Glass reed switches wih single pole make contacts - 8p. Magnets...................
TRANSISTORS

BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p,
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50,52-20p,
BFX88-15p,2N3055-50p, TI1P32,32-30p, T1P41,42-40p, BU20BA-£1.20, BF195,197-12p
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd, Sheffieid S8 ORN
Return posting
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ELMASET INSTRUMENT CASE

300x133x217mm deep .............ccc...cc....... £10.00 08 (£2.20)

REGULATORS

LM317T Plastic TO220 variable ...,
LM317 Metal
7812 Metal 12v 1A
7805/12/15/24 plastic ...
7905/12/15/24 plastic ...

CA3085 T099 Varlable regulator .
LM338 5A variable.

COMPUTER ICS
27128 250n° NEW .

68008 Processor Ex Equlp
27256-30 ex-eqpt
2764-30 USED
1702 EPROM ex equip
2732-45 USED .. .
2114 EX EQPT SOp 4116 EX EQPT
6264LP15 8K static ram
6116-3(TC5517AP)
4416 RAM

SURFACE MOUNTED
TRANSISTORS

BCW30 BCW31 BCW72 NTAV70 12836 min 50/type
100/€2.50

£1

POWER TRANSISTORS
POWER FET IRF9531 8A 60V.

2N3055H RCA House numbered.
25C1520 sim BF259
TIP141,142/146, £1 ea, TIP112, 125, 428 ..
TIP35B £1.30 TIP35C
SE9302 100V 10A DARL SIM TIP121.

2N3055 Ex egpttested ............

Piastic 3055 or 2955 equiv 50p.
2N3773 NPN 25A 160V £1.80........cooooiiiniiiies
BD132

QUARTZ HALOGEN LAMPS
A1/216 24v 150w
H1 12v 55w (car spot)....

MISCELLANEOUS
To-220 Heat Sink sim RS 403-162 ................
D.IL. Switches 10 Way £1 8 Way BOp 4/5/6 Way 50p
180 Voit 1 watt ZENERS ALSO 12V............ . 20/E1
Minature co-axail cable RG316U ... . ..:o SOImotro
Olivetti logos calculator keyboard {27} key plus 12 Digit
flourescent display on driver boad (Ie calculator less case,
transformer and printer) .. .. .£1.30
Plastic Equipment case 9x6x1 25 wnh front and rear
panels containing PCB with eprom 2764 -30 and ICS 7417
LS30 LS32 LS74 LS367 LM311 7805 Reg, 9 way D plug, push
button switch, din socket £1.90
VNIOLM 60V 1/2 50hm TO-92 mosfet .......... #4€£1. 100/£20
MIN GLASS NEONS 1E
RELAY 5v 2 pole changeover looks like RS 355-741 marked
STC 47WBOST ... 2L
OMRON RELAY 36vo|t conl 2p c/o contacts marked
G4D-287P-BT2... . 22€1
MINIATURE CO- Ax FREE PLUG RS 456 071 7/ 3 |
MINIATURE CO-AX FREE SKT RS 456-273 ............... 2/€£1.50
STRAIN GAUGES 40 ohm Foil type polyester backed balco
grid alloy.. £1.50 ea 10+ £1
DILREED RELAY 2 POLE n/o CONTACTS ..o €1
Zettler 24v 2p c/o relay 30x20x12mm sim. RS 348-649
.£1.530 100+ £1
..£0.90
Linear Hall effect IC Micro Switch no 613 554 sim RS
304-267

10/€£18
.8/E1

... £2.50 100+ £1.530
Hall E"ect IC UGSBOdO + MAGNET . £1.00
OSCILLOSCOPE PROBE SWITCHED X1X10 10
CHEAP PHONO PLUGS ...100/£2 1000/£18
1pole 12 way rotary switch
AUDIO ICS LM380 LM386
555 Timer 5/€1741 Op AMP
COAXPLUGS niceones..
4x 4 MEMBRANE KEYBOARD
15.000uF 40V SPRAGUE 36D
INDUCTOR 20uH 1.5A
NEWBTPLUG + LEAD .

' 1:"2 50(£1.25)
e 1€

KEYTRONICS

MAIL ORDER ONLY

P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
TELEPHONE: 0279 505543

ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

125" PANEL FUSEHOLDERS.. .5/€1
CHROMED HINGES 145x1" 0 t!u
TOK KEY SWITCH 2 POLE 3 KEYS ldeal for car/home
alarms... .£3
12v 1. 2W small wnre ended 1 amps fit AUDI VW TR7 SAAB
VOLVO .. .10/€1
1ZVMESLA .10/€1
STEREO CASSETTE HEAD.. ...E2
MONQO CASS.HEAD.............. ..£1 ERASE HEAD 50p
THERMAL CUT OUTS 507785120C ........ ...E£1 08
THERMAL FUSE 121C 240V 15A ......... - .5/€1
TRANSISTOR MOUNTING PADS TO-5/TO-18..... £3/1000
TO-3TRANSISTORCOVERS.. 10781
STICK ON CABINET FEET ... ....30/€1
PCBPINS FIT0.1" VERO ... . ..200/€1
TO-220 micas + bushes.. . 10/50p 100/£2
TO-3micas + bushes .20/€1
Kynar wire wrapping wire . .20z €1
PTFE min screencable.... .10m/€1
Large heat shrink sleeving pack. I ... E2
CERAMIC FILTERS 6M/9M/10.7M .50p 100/£20
TOKIN MAINS RFI FILTER 250v 15A.. y

|EC chassis plug rfi filter 10A

Potentiometers short spindles values 2k5 10k 25k 1M 2M5
new value. .5/€1
500k lin 500k log ... = 4/€1
40Khz ULTRASONIC TRANSDUCERS EX EQPT NO
DATA .. .E1/pr
PLESSEY INVERTER TRANSFORMER 11.5-0-11.5V to
240v 200VA .. - E£6(£3)

ZENERS
56V IW3 Semikron 50K available
DIODES & RECTIFIERS

BAW76 Equiv IN4148

£25/1000

....£60/10,000
.100/£1.50

1N4004/5D4 1A 300V. 100/E3

1N5401 3A 100V ..

BA158 1A 400V fas! recovery

BA159 1A 1000V fast recovery

120v 35A stud .............

12FLO 12A 200V smait s!ud .

BY127 1200V 1.2A ..

BY254 800v 3A...,

BY255 1300v 3A.....

6A 100V Similar MR751

VM88 800mA 100vDiL b/REC.

1A 800v bridge rectifier..

4A 100V bridge

6A 100v bridge

8A 200V Bridge...

10A 200v bridge

25A 200v bridge £2 ea...

25A 400v bridge £2.50...

SCRs

2P4M equiv C106D ...

MCR71-6 10A 600v SCR ..

35A 600vstud............. -
TICV106D .8A 400v SCR 3/81
MEU21 Prog. unijunction ......

TRIACS

NEC Triac ACO8F 600V TO 220

NEC Triac 150L Tab TO220 6A 400V
ACOV8FGM 800MA 400V T092 TRAC . ...
Diacs... .

TXAL225 8A 400V SmA gate 2/21

TRAL 2230D 30A 400V isolated s!ud

CONNECTORS

Centronics BBC Printer lead....
Centronics 36way |DC plug ..
Centronics 36way IDC skt .....
Centronics 36way plug (solder type) .
USED Centronics 36W plug & socket.
‘D' 9-way £1; 15-way £1.50; 25-way........
37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W21 0rSim2.5W 27R .. 10 of one value £1
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 10R 12R 15R 18R 20R
22R 27R 33R 36R 47R 56R 62R 3R9 91R 100R 120R 180R 390R
430R 470R 560R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4 2K7
3K3 3K0 5K0 10K RO5 (50 milii-ohm) 1% 3w 4 for £1

...100/£3
.100/£4

-85p

4/£| .80 100/£25
10/€1

8/€1

... 6/€1

.JE1 100/£20
. £1

100/£18

.3/€1

diacs 25p
/£2 100/£30
.21

.31

.4/€1

.100/£35

.£4 sach

.£3.50
. £4 10+£3.50
.£4

€3
€2

MiN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN, ACCOUNT ORDER £10.00

W22or Siméew... e .7ofone value £1
R47 R62 1RO 1R5 1R8 3R3 6R8 9R1 10R 1ZR 20R 24R 27R 33R
51R 56R 62R 68R 100R 120R 180R 220R 270R 390R 560R 620R
910R 1K0 1K2 1K5 1K8 2K7 3K3 3K9 4K7 8K2 10K 15K 16K 20K
W23 or Sim 9W... .6of one value £1
R22 R47 1RO 1R1 15Fl 56R 62R SBR 100R 120R 180R 220R 300R
390R 680R 1K0 1K5 5K1 10K

W24 or Sim 12W ...4ofone value £1
R50 1R0 2R0 6R8 9R1 10R 18R 22R 27R 56R 68R 75R 82R 100R
150R 180R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K

PHOTO
DEVICES

Slotted opto-switch OPCOA OPB815
2N5777 e

TIL81 T018 Photo transistor

TIL38Infrared LED..............

OPI12252 Opto isolator.

Photo diode 50p...

MEL12 (Photo darlmgton base n/c)
RPYS8A LDR 50p ORP12 LDR

LEDs RED 3mm or 5Smm 12/€1......

GREEN or YELLOW 3or 5mm 10/€1.......
FLASHING RED OR GREEN LED 5mm 50p.

SUB MIN PRESETS
HORIZONTAL

1K 4K7 10K 22K 47K 1M 10M

MULTI
TURN PRESETS

10R 20R 100R 200R 250R 500R .............. =
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2

IC SOCKETS
6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
22/24/28 pin 4/£1 40 pin 30p

TRIMMER CAPACITORS 5/50p

Grey 1.5 to 6.5pF Grey larger type 2 to 25pF purple
Transistors 2N4427

100/:0 50
..100/£33

..15/€1 100/€5

.80p
Feed Thru Ceramic Caps 1000pF ... e

SOLID STATE RELAYS NEW 10A
250v AC

Zero voltage switching
Control voltage 8-28v DC...
40A 250V AC Solid State relays.....

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
..100/E£6

10n/15n/22n/33/47n/68n 10mm rad
1uF 250V Mullard/Siemens AX

.10/E1 100/£8
100N 250V radial 10mm 100/93
2u2 160v rad 22mm
33n/47n 250v AC X rated rad 15mm.....
14 600V Mixed dielectric..........

STC NTC BEAD
THERMISTORS

G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M
Res@20’c directly heated type................

BEAD TANTALUM CAPs
825V 47u 3V 12/£1
2u220V 8/£1

MONOLOTQIC CERAMIC
CAPS

10n 50V 2.5mm ...

100n 50v

100N 50V axial Shortleads
100n ax long leads....

10n 50V dil p ge 0.3 rad £4/100 £3%3/1000
100n 50V dil package 0.3" rad .£10/100
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Goonhilly exhibition

BTl's decision three years
ago to open Cornish satellite
earth station Goonhilly to the
public proved so successful,
thatin 1986 the company gave
the go-ahead for a second
initiative — the construction of
a purpose-built permanent
exhibition centre for the
60,000 plus people who now
visit Goonhilly every year.

The station has been
relaying satellite TV to the
United States since the first
historic Telstar broadcast in
1962. Goonhilly currently
handles an estimated 100
million telephone, TV, data
and facsimilie transmissions
annually. It is avital link in the
communications chain pro-
vided by the world’s satellite
organisations. Over the past
three years, visitors have had
access to a variety of tele-
communications displays and
exhibitions housed in
temporary buildings on the
site. However, last year BTI
placed a contract for con-
struction of a new, permanent
exhibition centre in the sha-
dow of Aerial One—one of the
three pioneering earth
aerials which launched the
Telstar service. This 25.9m
reflector dish now handles
privately-leased TV news ser-
vices for a number of US
channels, and the British TV
news distribution service
VISNEWS.

Microcomputing Awards

Winners of the 1987 British
Microcomputing Awards
showed an exceptional ‘level
of functionality, and generally
represented better value for
money, according to the
panel of judges. Specially-
commissioned plaques for
the nine awards, represen-
ting the personal computing
industry’s most significant
recognition of achievement,
were presented recently by
celebrity William Rushton, at
a gala dinner held at the
Gloucester hotel in Ken-
sington.

This year saw over 100
entries of a higher standard
than ever, and the five judges
had considerable difficulty
deciding a clear winner in
some categories. The judges
placed innovation high on the
list of criteria, together with
ease of use, value for money,
flexibility to interchange
parts and expand or evolve.

Radio Frequency Review
A review of the non-
defence use of the radio

frequency spectrum has
begun, in response to a
recommendation of the
Merriman Report of the

Independent Review of the
Radio Spectrum (30 - 960MHz)
(Command 9000).

The review is being under-
taken by Branch 1 of the
Department'’s

Radiocom-

munications  Division, to
examine amongst others the
efficiency of current spec-
trum usage, the growth in
usage and the technical and
operational changes taking
place or foreseen.

The frequency band
470MHz to 3400MHz will be
the subject of the first stage
of the review, which will run
concurrently with the review
now being undertaken by the
independent Defence Spec-
trum Review Committee
(DSRC). A joint report cover-
ing both reviews is expected
to be issued during the sum-
mer of 1988.

Individuals or organisa-
tions, including manufactur-
ers and radio user groups,
wishing to submit written
evidence or make available
DSRC evidence, should send
their submissions, before 31st
January 1988, to: Ken Hutch-
inson, Spectrum Review Sec-
retariat, the Department of
Trade and Industry, Room 508,
Waterloo Bridge House,
Waterloo Road, London SE1
8UA.

Those individuals or
organisations who have sub-
mitted evidence to the DSRC
and wish to make this avail-
able for the review of non-
defence allocation, may'do
so. An indication to this effect
should be made to the Secre-
tariat, in writing, together
with any further material.

Philips Herts transplant
Philips Telecom, formerly
Pye Telecom, has won an
order to supply the Hert-
fordshire Fire Brigade with a

new county-wide radio com-
munications system.

The brigade’s fleet will be
equipped with Philips M293
two-way radios, which offer
the benefit of tone-locking to
provide protection against
interference.

Five stategically sited vehi-
cles will be fitted with a
unique hard copy printout
facility. This allows printed
information from the control
room to be transmitted dire-
ctly to the scene of an
incident where, for example,
special  instructions are
needed to deal with problems
such as hazardous chemicals.

Philips’ latest microp-
rocessor-based M87 control
system will be used by any
one of four operators at the
Hertford headquarters, and
wide area communication will
be controlled over microwave
radio links on strategically
located hilltop sites.

For communications at the
scene of a fire, 85 lightweight
Philips ‘pocketfones’ and a
transportable repeater have
been supplied. The radio
repeater will be especially
useful for maintaining com-
munications at incidents"
covering a large area. The
pocketfones will also operate
with existing fixed repeater
systems in the Hatfield and
Homesdale motorway
tunnels.

The VHF AM radio system is
required to satisfy the World
Administrative Radio Confer-
ence's (WARC) decision to
change the operating fre-
quency for the fire service.
The Home Office has allo-
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cated frequencies to the bri-
gade so that installation can
be completed by the end of
1988.

Royal send-off

The Racal Telecommunic-
ations Group, which last week
added radiopaging to its list
of mobile communications
services, has received a visit
from His Royal Highness, The
Prince Edward.

The visit was arranged after
the Prince expressed to Racal
an interest in mobile tele-
comrnunications, including
cellular radio, paging and
other services, and a wish to
talk in some depth about the
subject.

The Prince was given a
preview of the Vodapage
battle bus, a specially-fitted
vehicle which is about to
begin a 2,000 mile round-
Britain tour to promote the
new national paging service.
The vehicle not only carries a
full range of paging equip-
ment, but also examples of
all the telecommunications
devices available from Racal.

The day started at Racal-
Vodafone’'s computerised
switching centre at Brentford
in West London - the hub of
the world’s fastest growing
cellular telephone service
which already has 120,000
subscribers throughout the
UK. His Royal Highness was
shown how calls from all over
the country are connected
between the radio links to the
subscriber, and the British
Telecom network. He was
also able to see the newly-

installed radiopaging equip-
ment which will carry mes-
sages to service subscribers.

SPACE 87

The Space and Com-
munications Division of Brit-
ish Aerospace played a major
role in the most important
space technology event yet
held in the United Kingdom.

Space '87 was the largest
exhibition totally devoted to
the theme of space science
and technology ever to be
held in the United Kingdom.

The exhibitiontook place in
the Brighton Centre and adja-
cent Metropole Hotel from
October 12th to 15th, 1987
inclusive, and coincided with
the 38th Congress of the
International  Astronautics
Federation, held at the same
venues.

The Congress, which was
formally opened by Sir
Raymond Lygo, chief execu-
tive of British Aerospace on
Monday, October 12th, 1987,
was attended by more than
1,000 of the world’'s leading
space professionals and
experts. During the Congress
some 600 technical papers
were presented and many
discussions on the future of
the space industry world-
wide were held.

That these events took
place in the United Kingdom
at this time is particularly
appropriate, with the British
Government currently con-
sidering whether it should
increase its financial support
for future projects presently
being defined within the UK

and Europe.

British Aerospace were
represented on two stands at
the exhibition. On its main
stand in the Brighton Centre,
the company were showing
models  with  supporting
graphics illustrating some of
the advanced projects which
the British National Space
Centre has included in its
Space Plan, submitted to HM
Government last year. Most
prominent on the stand was a
30ftiong model of HOTOL, the
revolutionary British Aeros-
pace designed launchvehicle
for the next century.

Light years ahead

A new piece of British high
technology  inventiveness,
which will fit into an average
jacket pocket, has the capac-
ity to handle all the telephone
conversations in progress in
the world at any one moment -
more than 700 million — simul-
taneously.

The chocolate bar-sized
device is known as an optical
switch and is the most adv-
anced of its kind produced to
date. Developed by resear-
chers at the Caswell, North-
amptonshire laboratories of
the Plessey Company, the
device is believed to be a
number of years ahead of
similar technology in Japan
and the USA. It will be
formally unveiled and put
through some of its paces at
the world’s biggest tele-
communications exhibition
being held in Geneva,
Switzerland, later this month.

Optical switches differ from
electronic ones used in mod-
ern telephone exchanges in
that they handle signalsin the
form of light energy rather
than electrical energy - ie
conversations are converted
into pulses of light rather than
electrical signals.

Transmission systems
using light are already being
installed in telephone net-
works, and some types have
an almost limitless capacity to
carry information.

Plessey is one of the ack-
nowledged world leaders in
this technology. In practice,
though, there isn't a require-
ment for a single global
telephone exchange,
however small. Instead, the
power of the Plessey switch
will be needed in the very
high capacity fibre optic net-

works of the future.

These networks will form
the foundation of what
experts have dubbed ‘the
wired society’ of the 21st
century. Such networks will
allow people to tap into
remote computers, receive
and make video telephone
calls, send electronic mail,
read screen newspapers, play
computer games, watch
dozens of channels of high
definition television, and
shop, bank and even work, all

without leaving their
armchairs.
The traffic capacity

required of exchanges in
these networks will be unpre-
cedented. A future high
definition television channel,
for example, may require a
machine capable of working
4000 times faster than today’s
most modern telephone
switches.

Small satellites

The Conference on small
satellites held recently at
Utah State University (USA)
proved to be most interesting
and stimulating to the 150-odd
delegates from many aeros-
pace organisations and many
countries. The conference
covered virtually all aspects
of small, inexpensive satel-
lites — missions, hardware,
software, operations, com-
munications, navigation,
organisation and also alterna-
tive low-cost launch mechan-
isms. AMSAT and UoSAT
were well represented, both
in papers delivered on Phase
3 and UoSAT and in person by
Vern Riportella, Dick Daniels,
Dick Jannson, Gordon Hard-
man (USA), Junior Torres De
Castro (Brazil) and Martin
Sweeting (UK).

The conference high-
lighted the rapidly growing
professional interestin small,
relatively inexpensive satel-
lites (‘Lightsats’) — and it was
clear that AMSAT has led the
field.

Happy birthday UoSAT-1
UoSAT-OSCAR-9 (UoSAT-
1) has completed 6 years
operation in orbit. UO-9 was
launched from the WTR, Van-
denberg Air Force Base, Cali-
fornia on 6th October 1981
onboard a Delta 2310 accom-
panying a NASA Solar Meso-
sphere Explorer satellite. The
spacecraft continues to per-
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form well in orbit, supporting
daily experiments on a
weekly schedule under auto-
matic control of the on-board
computer.

UO-9 was launched into an
initial 550km sun-synchro-
nous polar orbit, and the
effects of atmospheric drag
were expected to cause the
spacecraft to re-enter the
Earth’s atmosphere and burn
up around 1986/7. However,
the orbital decay experi-
enced over the last few years
has been considerably less
than expected and UO-9 will
probably remain in orbit until
1991/2. The spacecraft on-
board electronic systems
continue to perform without
noticeable degradation-well
beyond the 2 years expected
at launch!

The UO-9 mission has not
been without its problems
though - primarily caused by
shortcomings in the com-
munications links and the
unreliability of the on-board
computer command interface
to the telecommand sub-
system. The effects of these
limitations, however, has
been largely overcome by the
use of a sophisticated soft-
ware diary for the on-board

computer - originally
developed for the later
UoSAT-2 satellite!
Balloon project

AMSAT-UK has announced
Project HART, a High Altitude
Radio Transponder experi-
ment. HART is designed to be
flown on balloons, initially
manned hot-air balloons. The
first mission should take the
experiment to an altitude of
over 30,000ft from which it
should be audible over a
radius of several hundred
miles. A pilot making an
attempt on the woman'’s bal-
loon altitude record has con-
sented to take the 2.5kg HART
experiment as ballast. The
frequencies will be: uplink
435.040-050; downlink 145.840-
850, (non-inverting); beacon
145.852MHz.

Transponder output power
is 300mW. The beacon trans-
mits callsign and serial num-
ber at 10wpm every 80
seconds, running 60mW.
Aerials are more .or less
vertically polarised.

Unfortunately, the experi-
ment has not yet been
licensed and cannot be used

until a license is obtained. If
the first flight opportunity is
missed, another will be
sought.

Updates will be provided on
the AMSAT-UK 80 metre net
(3.780MHz).

Third satellite

The European Tele-
communications Satellite
Organisation of 26 member
states announces the entry
into service over Europe of its
third satellite as of November
1st, 1987.

The ECS 4 satellite, laun-
ched by Ariane on September
16th, successfully came
through the acceptance tests
last month. In view of the
extremely positive results of
these tests, the Director
General, Andrea Caruso,
declared himself to be very
satisfied with the high degree
of quality of the spacecraft
just delivered to Eutelsat, and
considers that it will be oper-

ated in the best possible
conditions. In accordance
with the arrangement

between Eutelsat and the
European Space Agency,
which is responsible for pro-
curement and launch of the
first generation, Eutelsat
notified its acceptance of the
satellite to ESA. The
spacecraft has thus become
Eutelsat property and will be
called Eutelsat I-F4.

On station at 10° longitude
East, the satellite is now
available to its users. Eight of
its transponders will be used
to transmit, in particular,
domestic and international
TV programmes, and domes-
tic telecommunications traf-
fic for Denmark.

Eutelsat now has three
operational satellites in orbit,
offering a capacity of more
than 27 transponders. The
next satellite will be launched
next year and will be
operational by autumn.

Megawait radio source

Marconi Communication
Systems has received an
order from the United King-
dom Atomic Energy Authority
Culham Laboratory for the
second phase of a project
connected with particle beam
acceleration.

In the first phase Marconi
was commissioned to provide
a design specification for a
one megawatt radio fre-

quency source and this was
completed earlier this year.
Culham Laboratory has now
contracted the company to
design the equipment, bring-
ing the total value of the task
to date to almost £750,000.

A third phase will be to
construct, install and com-
mission the equipment. The
radio frequency source con-
sists of a klystron, which is
capable of delivering one
megawatt, continuous wave,
at 350MHz, a waveguide sys-
tem for transmitting the
power to the experiment or a
test load, and a control and
instrumentation package for
the system. When operated at
full power the klystron con-
sumes approximately 1.4MW
from a 90kV dc supply and
requires a tonne of cooling
water per minute.

Freecall

National Mobile Radio
Limited, the company jointly
owned by Motorola Ltd, Brit-
ish Telecom and National
Radiofone Ltd, announced
today that its new radio com-
munications service will be
operating before the end of
December under the nam
‘Freecall’. .

The ‘Freecall’ service will
initially be available in Lon-
don (anywhere within the
M25), as well as Birmingham/
West Midlands and Manches-
ter/Merseyside.

The ‘Freecall’ network is
aimed mainly at the business
community and other existing
users of mobile radio such as
local authorities, health visi-
tors etc. ‘Freecall’ uses an
advanced trunked radio sys-
tem manufactured by Storno
Limited of Camberley and
operates in the Band Il freg-
uencies released by the Gov-
ernment for business use.

National Mobile Radio Ltd
says that over 25 companies
have signed agreements to
be ‘service providers’ (airtime
retailers) for the ‘Freecall’
network, and a number of
major customers have
already agreed to transfer
their existing mobile com-
munications to ‘Freecall’
because of the service and
flexibility offered by its
trunked radio system.

IAF conference
The 38th meeting of the
International Astronautics

Federation was held in
Brighton (UK) recently, with
several hundred delegates
from virtually all countries.
Associated with the meeting
has been an impressive
exhibition with exhibitors
from aerospace organisa-
tions large and small
worldwide. One of the most
interesting exhibits was a
model of the MIR space
station at the Soviet stand.
The University of Surrey
exhibited the engineering
model of the UoSAT-2 space-~
craft accompanied by a rep-
lica of the UoS groundstation
and a display showing the
range of spacecraft engineer-
ing activities undertaken at
UoS. Much interest was
shown throughout the week
in UoSAT and its capabilities.
Martin Sweeting G3YJO
presented a paper on cost-
effective spacecraft engin-
eering based on UoSAT, and
Craig Underwood presen-
ted a paper on the role of
satellites in education.

Privatising electricity

On October 21st the Centre
for Policy Studies published a
key paper on choice of ways
to privatise electricity, by
Allen Sykes and Professor
Robinson (CPS £4.90 plus 30p
p&p). Their theme is that
liberalisation at every possi-
ble stage of generation and
distribution (including the
privatisation of coal) is the
overriding determinant of the
choice of the method of
privatisation. They recom-
mend an option which will
inject genuine competition,
introduce new management,
establish effective but simple
regulation and open the path
to complete privatisation
within the term of this Parlia-
ment.

Their scheme amalgamates
the areaboards into some five
regional distribution utilities,
of which the new CEGB will
become a wholly owned,
debt-financed subsidiary.
These RDUs will have the
duty, power and interest to
establish competition in
generating; they will be
obliged by charter to ensure
that the new CEGB sells off
blocks of power stations to
the private sector, and buys
back power on long-term
contracts based on competi-
tive tendering.
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AMATEUR RADIO
ORLD

——

Compiled by Arthur C Gee G2UK

t the recent World Administrative

Conference (WARC) in Geneva, the
Mexican Government suddenly created
panic amongst the radio amateur fra-
ternity by requesting that the frequen-
cies 430 to 440MHz be used for commer-
cial land mobile use in their country. The
request was made late in the afternoon
of September 25th — a Friday — a time, if |
can judge from some conferences | have
attended, likely to ensure that the motion
would slip through almost unnoticed!

This section of the 70cm amateur band
is that used by amateurs for satellite and
weak signal DX work. Mexican operation
would be devastated if it were to be
allowed for mobile radio users in the 435
to 438MHz range.

According to Amateur Satellite Report
No 160, the AMSAT President, David
Liberman XE1TU, reports that this
suggestion has been under considera-
tion for some time and has been foughtin
the Mexican Courts already. Now, he
says, the proponents for the Mexican
mobile radio proposal which include
powerful economic factors - and the
Mexican president — having so far failed
in their proposals, decided to take them
to WARC, with the hope of getting them
ratified by that organisation. It is also
reported that other Central and South
American countries are watching the
issue with much interest, as many of
them would like to use this frequency for
mobile use.

One difficulty for the anti-70cm mobile

protagonists is that the band is allocated.

to Radiolocation on a primary basis and
amateur radio on a secondary basis in
IARU Region 2. IARU secretary David
Sumner K1ZZ, said from his Connecticut
home that IARU was taking the matter
very seriously and was marshalling all
available Region forces against the
threat. He said all the actions possible
were being taken by IARU officials in
Geneva and he felt the prospects of
defeating this proposal were good, and
we have since heard that the proposal
was, in fact, defeated.

Glasnost and amateur radio
Amateur Satellite Report No 160 also
gives considerable attention to the
Space Future Forum held in Moscow on
October 4th and 5th. This meeting was
sponsored by the Space Research Insti-
tute of the USSR and was timed to

coincide with the 30th anniversary of the
launch of the first artificial earth satel-
lite, Sputnik.

A team of NASA managers, scientists
and astronauts attended the forum,
along with representatives of space
activities from other interested coun-
tries. As one of several private groups
attending, AMSAT was invited to partici-
pate in support of a project called
‘SatelLife’. This is a program originated
by the Harvard University School of
Public Heaith's Dr Bernard Lown, who is
co-holder of the 1985 Nobel Peace Prize.
‘SatelLife’ is a program for advancing
space telecommunication use in health
information related projects. AMSAT is
providing technical guidance for this
program, based on its familiarity with
small satellite capabilities and inexpen-
sive ground terminals. As with similar
programs, ‘SatellLife’ seeks a low cost
approach to  humanitarian tele-
communications commensurate with its
limited resources. :

In addition to supporting the ‘Satel-
Life' program, AMSAT are exploring the
possibility of future co-operative
amateur satellite projects involving
some coalition of teams from America
and Europe with Soviet teams. Some
AMSAT officials saw this meeting as a
window through which to explore possi-
ble implications of Glasnost on amateur
radio.

Vern Riportella WA2LQQ, AMSAT's
president and editor of ASR recently
visited Moscow and had meetings with
amateur radio personalities. We under-
stand his meetings were very useful and
friendly indeed, and augured well for co-
operation between Soviet and American
radio amateurs, particularly in the Space
field.

Balloon flights

The AMSAT-UK Technical Committee,
in a recent report, suggests that AMSAT-
UK should get involved in balloon flown
amateur radio payloads. It was felt that
such payloads would provide an outlet
for untapped technical talent, and give
experience in the problems of design,
construction and operation of hardware
intended for launch and remote opera-
tion, to a wider field of volunteer workers
than at present. Such balloon transpon-
ders would provide interesting opera-
tion for other amateurs.

There have been several similar bal-
loon flown projects, carried out in
different countries recently. One such
was announced recently by Bill Brown
WBBSELK, in the USA, from a site 40 miles
south of Toledo, Ohio.

A heliumfilled, 5 foot diameter balloon
carried an amateur radio payload, includ-
ing a 100mW 2 metre CW tone modulated
FM beacon on 144.34MHz and a 1 watt
70cm ATV transmitter on 439.25MHz
transmitting an unmodulated video car-
rier. Future flights with a video camera
are planned. The entire payload weighed
between 2 and 3lbs. It was hoped the
balloon would ascend to an altitude of
100,000 feet, during which time it would
expand to a diameter of 25 feet. It would
then burst and the payload would
parachute to the ground. The descent
phase was expected to last about 90
minutes, during which time it would have
drifted about 60to 100 miles. At maximum
height, it was expected to have a working
range of several hundred miles. Radio
direction finding and optical tracking
techniques woulid be used during the
flight.

AMSAT-UK has been considering get-
ting into a program along these lines.
Your scribe, in his capacity of chairman
of AMSAT-UK, produced such a program
and submitted it to the Rolex ‘Spirit of
Enterprise’ 1987 Awards scheme, where
it received commendable mention.
AMSAT-UK's secretary, Ron Broadbent
G3AAJ, together with Richard Limebear
G3RWL and Dave Rowan G4CUO got
together and produced something more
tangible, and G3RWL and G4CUOQ in due
course produced some suitable hard-
ware. This consisted of a transponder
and a beacon. The transponder has an
output of 300mW. The beacon transmitter
gives its callsign and a series number at
10wpm every 80 seconds, running 60mW.
The frequencies are: uplink, 435.040-
050MHz; downlink  145.840-850MHz;
beacon 145.852MHz.

An opportunity to fly this unit occurred
when a pilot making an attempt on the
Woman’s Balloon Altitude Record,
offered to take itup in her hot-air balloon
some time around 9th October last.
Unfortunately, the transmitter could not
be licensed in time for this flight, butas it
happened the flight did not take place
due to adverse weather conditions. It is
hoped that the licensing formalities will
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be completed in time for a near future
flight. Any ballooning enthusiasts
amongst our readers who would like to
participate in this project should get in
touch with the writer.

Raynet in October storm

Not unnaturally, Raynet's services
were in much demand during the
weekend of October 16th to 18th last,
when hurricane winds swept the south
and east of England.

The RSGB’s news broadcasts from
GB2RS have given a good synopsis of
these activities, and from which this
report has been prepared.

The West Kent Raynet Group was
called out to provide emergency com-
munications in the Sevenoaks District
Council’s area, a central radio station
being set up on the Friday at the
Council’'s Emergency Centre, co-
ordinating activities. A second fixed
station was set up at the Works Depot.
Twenty-five mobile stations were in
action and in excess of 1,000 messages
were handled during the emergency.

The Sussex Raynet Group were in
action for the British Red Cross. They
provided communications for teams
engaged in the distribution of sheeting
for damaged roofs, blankets for those

with no heating in their homes, and
assisting with the movement of the
homeless into sheltered housing.

The UoSAT Spacecraft Mission Con-
trol Station at the University of Surrey
was hit by the storm, which severely
damaged the VHF/UHF tracking anten-
nas. Whilst the antennas were being
repaired, control of the UoSAT satellites
was transferred to a back-up command
station at the home of Dr Martin
Sweeting, the Mission Control Centre
Director. The tracking antenna system
was re-installed on the 23rd of October,
thanks to the hard work of the UoSAT
technicians.

Moscow space forum

More than 850 scientists, from the
Soviet Union and 30 other nations,
gathered in Moscow recently to
exchange views on the future of space.
Amongst these were a number of well
known radio amateurs, including AMSAT
representatives.

While this forum was not designed to
cover amateur radio, matters which
specifically took in topics covering the
future of space activities and amateur
radio did come up for discussion. These
included such topics as the formation of
an AMSAT/Soviet organisation similar to

those throughout the rest of the world, to
be designated AMSAT-UA; the place-
ment of an amateur radio packet digital
repeater on the Mir Space Station, joint
satellite construction projects involving
AMSAT-UA and other international
AMSAT Groups and the possible use of
the UoSAT Digitalker in support of the
forthcoming Soviet/Canadian Polar
Expedition.

Small is beautiful

A conference on Small Satellites was
held at Utah State University in the USA
recently, at which 150 delegates from
many aerospace organisations discus-
sed the use of small satellites such as
those developed by amateur radio
organisations and the universities, for
example, UoSAT. The conference
covered virtually all aspects of small,
inexpensive satellites; missions, hard-
ware, software, operations, communica-
tions, navigation, organisation and
alternative low-cost launch mechanisms.
The conference highlighted the rapidly
growing professional interest in small,
relatively inexpensive satellites, such as
those developed for amateur radio use.
These are now designated ‘Lightsats’,
and it is clear that AMSAT leads the field
in this sphere.
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A RTTY TERMINAL

for the Amstrad computer

Tony Dean describes a terminal/interface for use with the CPC464/664/6128
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his article describes a complete

RTTY interface/terminal for use with
the Amstrad CPC464/664/6128 range of
computers. The interface and the termi-
nal unit are inexpensive to build, yet are
capable of excellent performance. Soft-
ware to drive the complete terminal is
available on tape or disk, the details of
which are covered later.

The block diagram for a typical
computer controlled RTTY station is
shown in Figure 1and, assuming that we
already have the computer and the
transceiver, the parts we then need are
the computer interface and the terminal
unit. In this article, these items have
been described separately so that the
constructor already owning a terminal
need only build the interface (and vice
versa). This approach also means that
the interface is compact enough to be
mounted directly onto the computer's
expansion connector, thus minimising
bus loading which would otherwise
occur if an interconnecting lead were
used.

The intertace

To allow amicrocomputer to be usedto
send and receive RTTY, itis necessaryto
use a serial interface, which not only
converts the serial data into paraliel and
vice versa, but transfers the data to and
from the computer under program con-
trol. One such interface is discussed
below, whichis both simple and inexpen-
sive to build.

Circuit description

The complete interface circuit dia-
gram is shown in Figure 2. The first thing
you may notice about it (apart from its
simplicity) is that there are no presets to
fiddle around with. This is because the
baud rate is controlled by the program;
but more about that later. The interface
uses one channel of a Z80 DART (dual
asynchronous receiver/transmitter), to
perform the serial/parallel conversien,
which requires only a Tx/Rx clock and a
little address decoding.

‘As can be seen from the Amstrad
handbook, the 1/0 map is used up to a
large degree by the internal hardware,
leaving precious few addresses for
expansion  purposes.  Surprisingly,
though, this is not a bad thing, because
the way that the hardware uses the 1/0
space makes address decoding
extremely simple. Each piece of hard-
ware (eg the CRTC chip or PIO chip) has
its enable fed by one of the upper eight
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address lines (A8-15) and, since none of
the internal devices use address line
A10, this is available for expansion
purposes.

The snag here, though, is that the disk
interface is in fact classed as an
expansion device, and uses A10 and A8
(going low) to select it, so we must use
A10 combined with some other address
line as our chip enable. IC2a decodes
A10 and A9 low to provide the chip
enable, resulting in the interface
occupying I/0 address &F9xx.

The value placed on the lower eight
bits of the address bus tells the computer
the type of device it will be communicat-
ing with, and is set to &E0 and &E1 by the
program to indicate a user peripheral.
Note that it is not necessary for the
expansion device to respond to the
lower eight bits, the computer decides
the type of device purely on the value
placed on AQ to A7 by the program. The
outcome of all this is that the interface
occupies address &F9EQ for data, and
&F9E1 for control/status. For more
details of the control and data registers,
see the data sheet for the Z80 DART.

One of the most novel features of this
interface is that the transmit and receive
clocks are produced by the computer’s
sound chip. Comparator 1C3a, with its
high degree of schmitt action, cleans up
the sound signal and converts it to TTL
level to drive the DART's clock input.
This arrangement provides a very accu-

Flg 4 Circuit diagram of the RTTY terminal

rate and stable clock, considerably
better (and cheaper!) than the more
conventional 555 timer IC. Additionally,
many different rates can be provided
easily without the need for switches and
presets. The only minor snag with this
system is that the volume control on the
computer will need to be turned down to
eliminate an otherwise annoying whistle.
(The level of the sound signai on the
expansion connector is not altered by
the volume control).

The push to talk control line utilises
the DTR handshake output of the DART,
which can be set or cleared under
program control. IC3b converts the TTL
level at this pin to the normal open
collector output expected from a PTT
output. This output will withstand up to 30
volts in the off condition, and will sink
around 15 milliamps. Incidentally, don’t

be tempted to derive the supply for a
relay, or any other device from the
computer’'s 5 volt supply, unless its
loading is less than about 50 milliamps,
since the power supply may not stand it.

Construction

Despite the simplicity of the interface,
the use of a printed circuit board is
strongly recommended, since even the
slightest error on the computer’s expan-
sion connector could damage the inter-
face and/or the computer. The artwork
for a double sided PCB for the interface
is shown in Figures 5a and 5b, the
component layout is shown in Figure 6.
To simplify assembly, the following
procedure is recommended.

First drill all holes with a 0.7mm
diameter, except those for the edge
connector and terminal pins, which

Flg 3 Block diagram of the phase locked loop arrangment
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RTTY FOR THE AMSTRAD

ﬁ};jf{::::i
| - \

U g
|

cesoo0 UGGOI
g{._.oﬂﬂi

oo0o000 ...0.0'Oﬂ-.ﬂjﬂﬂc °

Fig & Both sides of the double sided PCB for the RTTY interface unit

should be 1.00mm. Use fine wire to
connect between layers where indicated
in Figure 6by an ‘x’, soldering both sides.
Next fit IC sockets for IC1, 2 and 3 (these
need only be soldered on the copper
side).

Fit all resistors and capacitors in their
correct positions, soldering the longer of
the leads of R4 and R5 on both sides of
the board.

Finally, fit the edge connector on the
component side. Insert the connector
only enough so that the pins just
protrude on the copper side - this
ensures that the other components on
the board will clear the rear of the
computer when the interface is fitted.
Ensure that the connector is nice and
square to the board before commencing
soldering. Three of the edge connector
pins have tracks running on the compo-
nentside, so don’t forget to solder these.
When all the soldering is complete, fit
the ICs taking careful note of the
orientation.

Fig 6 Component layout
for the RTTY interface
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Testing the interface

When the interface is complete, and
you are sure that the components are in
the correct position, turn off the compu-
ter and fit the interface onto the
expansion connector. Switch on the
computer, and if the normal Amstrad
startup message does not appear, switch
off immediately and check the interface
carefully. Make sure that all pins of the
ICs are inserted correctly, and that one
has not been bent whilst inserting. Aiso
check for solder bridges, since some
tracks are very close to others, and even
the best of us can make mistakes.

When all appears weli, type in and run
the BASIC program shown below, which
although not completely foolproof, will
test the operation of the interface and
give some indication of any faults. The
program first ascertains whether the
interface is responding to the correct
address, then checks the transmit and
receive buffers by sending a character
and checking to see if the same

datas

@

through

character is received. To do this test it is
necessary to temporarily connect the Tx
serial data and Rx serial data pins
together.

If the ‘Interface OK’ message appears,
the interface is ready for use, if it does
not, check all connections, paying
particular attention to the areas sug-
gested by the error messages.

10 REM RTTY Interface test program
20 a=&F9E1:d=&F9EQ

30 OUT a,&18

40 OUT a,4:0UT a,72

50 OUT a,3:0UT a1

60 OUT a,5:0UT a,8

70 n=INP(a) AND 4:1F n=0 THEN 150

80 OUT d,21

90 SOUND 1,50,200,15

100 FOR i=1 TO 1000:NEXT

110 n=INP(a) AND 1: IF n=0 THEN
PRINT"Error check that TX and RX data
lins are joined”:END

120 n=INP(d)AND 31

130 IF n<>21 THEN PRINT"Error-check
D0-D7 connections” ELSE
CLS:PRINT"Interface O.K.!"

140 END

150 PRINT"Error, check A10,A9,A0,
RD,IORQ,M1 connections”

Terminal unit

The terminal unit converts the TTL
serial data from the computer into an
AFSK (audio frequency shift keying)
signal which is used to modulate the
transmitter. When a 1 or mark is to be
sent, the terminal produces a 1445Hz
tone, and for a 0 or space produces a
1275Hz tone.

The terminal is also responsible for
converting the received AFSK signal
back into serial TTL data for the
computer interface.

Circuit description

The circuit diagram for the terminal
unit is shown in Figure 4, and to simplify
the description, may be considered as
two separate circuits as described
below.
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Interface Components List
ICs
IC1  Z80470  (Z80 DART)
IC2  74LS32 (quad 2 input OR)
IC3 LM393 (dual comparator)
Resistors
R1 47k RS 2k7
R2 1k R6 2k2
R3 47k R7 10k
R4 4k7
Capacitors
C1 10nF multilayer ceramic
Cc2 100nF multilayer ceramic
C3 100nF multilayer ceramic
(Mullard CW series or equivalent)
Miscellaneous
50-way double sided PCB edge connector
(wire wrap pins)

1) The AFSK generator

The circuit uses two operational ampli-
fiers as a tunable sinewave oscillator.
IC2b is a high Q filter which removes
almost all harmonics from the square
wave signal produced by I1C2c. The
centre frequency of the filter, and hence
the frequency of oscillation is deter-
mined by the expression:

f= 1
(2rCV RX.R10

Where C =C8 =C9 and RX =R11 +VR2

When the Tx serial data input is in the
mark state, the network R12+VR3 is
placed in parallel with R11+VR2 (since
TR2 will be saturated), thus shifting the
frequency of the oscillator. The very high
feedback resistor around IC2¢ ensures
reliable starting of the oscillator, whilst
R18 and R19 attenuate the signal down to
microphone levels - in this case about
20mV RMS. The major feature of this type
of oscillator, apart from its ease of
tuning, is that it produces a very good
sine wave signal, whose amplitude
remains relatively constant over a range
of frequencies. The circuit also shifts
frequency with very little amplitude
bounce. These features make it ideal for
modulating applications where distor-
tion and varying amplitude are trouble-
some.

2) AFSK tone decoding

The received AFSK signal is decoded
using an LM565 phase-locked loop IC.
The essential components of the phase
locked loop are shown in Figure 3, and
operation is as follows:

The amplified input signal is fed into
one input of the phase comparator,
whilst the output of the voltage control-
led oscillator is fed to the other. The
resultant output of the phase comparator
contains a wanted dc component
proportional to the phase difference,
and an unwanted ac component of twice
the input frequency caused by the phase
comparison. The low pass filter removes

RTTY FOR THE AMSTRAD
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Fig 8 Component layout of the RTTY terminal

the ac component and the signal is then
fed back to the VCO input in such a way
as to drive the VCO to match the input
frequency. Once the loop has locked, ie
the VCO frequency is equal to the
incoming frequency, the phase compara-
tor output is then a dc voltage which is
proportional to the incoming frequency.

The centre frequency of the VCO must
be set to be reasonably close to the
incoming frequency, otherwise the
phase comparator may not be able to pull
the VCO enough to cause the loop to
lock. This centre frequency is deter-
mined by the values of C2, R3 and VR1.
The loop capacitor C4, used to filter out
the ac component of the phase compara-
tor’s output, has been made deliberately
smaller than the theoretical optimum
valueto ensure afastresponse, since the
PLL will have to lock onto an input whose
frequency is changing rapidly. If this was
not done, the loop could momentarily

|-

€2

>——0

+ 9V

Link

Tt Rx ser
*—0
data
*~—0
Tz ser

data

PTT

R15

loselock and could take several cyclesto
re-lock. Additional filtering of the phase
comparator output is provided by the
three pole passive filter R4, R5, R6, C5,
C6, C7. Note that this extra filtering is not
in the PLL's control loop and thus has no
effect upon its step response.

The output from IC1 is applied to
comparator 1C2a, which has a small
degree of schmitt action (positive feed-
back) provided by R16 to ensure rapid
switching free from jitter. The amount of
positive feedback determines the ‘dead
band’ of the terminal, which with the
values shown is about 30Hz. This means
that if the circuit is correctly set up with
its centre frequency at 1360Hz, a mark
tone of above 1375Hz and a space tone
below 1345Hz will reliably operate the
terminal. This means that signals from
badly aligned RTTY stations (and there
are some!) should be resolved with little
difficulty. Also, it is possible to decode
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Fig 9 Suggested powér supply for the terminal

the wider frequency shifts often
employed by commercial transmissions
without further adjustment.

The terminal does not require an anti-
spacing circuit, since the output
inherently goes to a mark state when no
signal is present. Level inverting,
normally required for commercial RTTY
reception, is provided by 1C2d which is
used as a simple logic inverter. TR1
provides an open collector output which
connects to the computer interface.

The terminal requires + 9 volts, which
could be obtained using two PP9 type
batteries. However, the calibration of the
PLL chip and the amplitude of the AFSK
output are somewhat dependent on the
supply voltage, so a simple stabilised
supply is recommended (see Figure 9).

Construction
The PCB layout for the terminal is
shown in Figure 7, the component layout

Tt 240/9-0-9V @ 100mA
D1-D4 1NA002 or similar

is shown in Figure 8 No special
procedure need be followed when
assembling the board, though it will be
necessary to use sub-miniature capaci-
tors and 0.25W resistors to fit the board
correctly. This will mean that you can't
use those components you salvaged
from that old TV set years ago. Suppliers
who stock these components include
Farnell Electronic Components and RS
Components, who now deal with orders
from the general public.

Testing and setting up

During setting up, the terminal should
be powered, but disconnected from the
computer interface board. The AFSK
decoder can be set up using the sound
output of the computer as a convenient
and accurate calibration oscillator. This
is achieved simply by plugging the jack
plug which normally connects to the
transceiver LS socket, into the sound

All resistors 0.25W 5% or better

Capacitors

(01} 100nF C6 22nF C11
Cc2 47nF Cc7 22nF C12
Cc3 inF [o::] 10nF C13
C4 100nF Cc9 10nF

C5 22nF c1o 470nF

Miscellaneous
SW1 SPCO toggle or similar

Terminal Unit Components List

VR1 5k 25 turn (top adjustment)
VR2 2k 25 turn (top adjustment)
VR3 5k 25 turn (top adjustment)

iCs

IC1 LM565 Phase Locked Loop
IC2 TLO74 Quad Bifet Op-Amp
Transistors

Tr1, Tr2, BC109 or any general purpose smali-signal NF’N transistor
Resistors

Rt 2k2 R11 470R
R2 2k2 R12 1k

R3 4k7 R13 10M
R4 10k R14 470k
R5 10k R15 10M
R6 10k R16 10M
R? 33k R17 10k
R8 10k R18 47k
R9 180k R19 680R
R10 180k R20 2k2

33nF
100nF Ceramic
C13 100nF Ceramic

All capacitors sub-miniature polyester (Dubilier MMP series or equivalent) unless otherwise stated

-and

jack on the back of the computer, since
the terminal is sensitive enough to lock
onto the signal produced at this socket.

Connect an LED with a 1k resistor in
series, between +V and Rx serial data, as
shown dotted in Figure 4. Set VR1 fully
anti-clockwise and enter the following
line to produce a 1360Hz tone which is
midway between mark and space fre-
quencies (1445/1275):

SOUND 1,46,30000,15

At this point the LED should be lit.
Adjust VR1 slowly clockwise until the
LED just goes out. Now cancel the sound
by pressing DEL (this produces a short
warning beep which flushes the sound
queue), and type in and run the following
short program which shouid turnthe LED
on and off alternately:

10 SOUND 1,43,20,15
20 SOUND 1,49,20,15
30 GOTO 10

Note: CPC464 owners will have to enter
a value of 7 instead of 15 for the sound
volume level. Note also that the user
instructions for the CPC464 and CPC664
specify the wrong formulafor calculating
the sound frequency, resulting in an
octave difference. The values given
above will work on all models.

The setting of the AFSK generator
requires the use of a frequency meter
with a resolution of 1Hz or better.
Connect the frequency meter across the
AFSK output (mic) terminals and apply a
temporary short between Tx serial data
and 0 volts. Adjust VR2 to obtain a
reading of 1275Hz + 2Hz. Remove the
shorting link and adjust VR3 to obtain a
reading of 1445Hz + 2Hz.

It is important to remove the LED and
resistor from the Rx serial data pin prior
to connecting to the interface. The
terminal and interface are now set up
ready for use. Don’'t forget,
whenever you are fitting the interface
onto the expansion connector, always
switch off the computer, otherwise
serious damage could result.

Software

Because of the complexity of the
software which controls the interface, it
is thought that it is beyond the scope af
this article. The software may be purch-
ased from the author for £8.00 on tape
and £10.00 on disk, which inciudes full
operating instructions, and covers post-

age and packing.

To order your copy of the software

send a cheque for £8 (for the tape) or
£10 (for the disk version) made payable
to S Dean to:

RTTY for the Amstrad, Radio and
Electronics World Magazine, Sovereign
House, Brentwood, Essex CM14 4SE.
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Andy Emmerson G8PTH puts you in the picture

A new repeater proposal has been
submitted for the Hull area; we
expect more details in due course. The
latest issue of CQ-TV, the journal of the
British Amateur Television Club, con-
tains the second part of a series on
building a repeater written by John
Wood G3YQC. While most readers of this
column will probably not have any
intention of constructing their own ‘box’,
the technology is fascinating.

In particular, itis instructive to see how
the individual circuit elements of such a
complex creation are quite simple in
themselves. The skill is in putting them
together and selecting circuits which
operate under all conditions with all
kinds of use (and abuse!). In case you
don't see CQ-TV, you can receive all 100
pages of it free, four times a year, as a
member of the BATC.

Joining in costs just £6 a year and you
can get an application form for member-
ship by sending an SAE to Dave Lawton
GOANO, Grenehurst, Pinewood Road,
High Wycombe, Bucks HP12 4DD. Apart
from this, the BATC is working on a
booklet setting out all the experience
collected so far on FM television; expect
to see this on sale early in the new year.

Report from Rugby

As you know, we have been following
the progress of the Rugby television
repeater GB3RT from conception,
through construction to the eventual
licensing and operation (we hope!). Any
other group considering establishing
their own repeater will doubtless find
this useful, and this column would be
delighted to hear from them as well. We
can all learn from each other. ..

GB3RT has been operational in
attended (manned relay station) mode
for some time now; 3,000 hours in all. The
latest information received from the DTI
showed that the licence application is
still with the Frequency Planning Com-
mittee. It must, however, be nearing
completion of that stage, having been
with them for rather more than three
months now. Let's hope our next report
from Rugby will announce that the
licence has arrived - it should be soon!

Another repeater

In the meantime, work continues
apace. Although a completely new
repeater is being built, the presentone s
notbeing modified in order that it may be
used immediately the licence is
received. The new box will contain many
improvements; it will have an entirely
new receiver, new logic circuitry and a
new video processing system. The first-
mentioned will incorporate a brand-new
LMW preamplifier, kindly donated by

Bonex Ltd of Acton. John Wood G3YQC
isincharge of the project, butitis along-
term one, and results are not expected
immediately.

A new power supply has been purch-
ased to replace the present one and
provide capacity for expansion. Mike
Wooding G6IQM has designed a
carousel, for presenting a changing
succession of EPROM displays when the
repeater is not relaying other signals, At
present this shows a selection of
monochrome test-card and colour bar
patterns; upon licensing additional data
frames will be displayed.

Experiments have been continuing
with the intercarrier sound. John is
building and testing a new transmit IF
generator and video modulator, featur-
ing black level video clamping and better
modulator linearity. It also has a 5.5MHz
video filter and sound trap, as well as a
6MHz sound and video mixing circuit.
Together with pre-emphasis this has
improved picture and sound quality to a
remarkable degree, and as a bonus,
sound can now be recovered from
pictures down to around P2 level. In
addition, the aerials have been put up 12
feet, which has added half a P point to all
reports.

All this construction has to be funded
somehow and John G1GST ‘in Sedgley
has organised two fund-raising even-
ings. The first raised £85 each for GB3RT
and the GB3UD repeaters, and thanks
are due to the organiser and all who
supported the events. So far, expendi-
ture on GB3RT has come to £495, while
income runs to £442 - the gap could have
been a lot wider without donations from
kind folk. Hardware and physical effort
have been forthcoming from G1GPE,
G6IKQ, G6GSG and G8DLX - well done.

. Contest calendar

There are some changes in the
contests for 1988, following an agree-
ment reached with all our fellow ATV
groups in Europe - one of the first
tangible results of the formation of
EATWG, the European ATV Working
Group. It has been agreed that we will
hold four joint contests during the year.
One of these will be the International,
which from now on will be an official
International Amateur Radio Union
(IARU) one.

This contest will be run each year by a
different member country, in 1988 by
Belgium, and in 1989 by the BATC on
behalf of the RSGB. The advantage of
running contests atthe same time is that,
conditions permitting (!), contacts into
Europe may take place, as we will all be
on the air at the same time. Rules for all
these contests will remain as before,

except the International, which will be
subject to IARU regulations (to be
published later). Some times quoted are
GMT, others are local time. The contests
are as follows:

Winter Cumulative: Thursday, January
7th; Friday, January 15th; Saturday,
January 23rd; Sunday, January 31st. 1900-
2359GMT each session. All bands and
modes.

Spring Vision Joint European: Saturday,.
March 12th; Sunday, March 13th. 1800
Sat-1200 Sun, GMT. Fast-scan TV, all
bands.

May Day Microwave. Monday, May 2nd.
0001-2359 local time. 24cm and above.
Summer Fun Joint European: Saturday,
June 11th; Sunday, June 12th. 1800 Sat-
1200 Sun, GMT. Fast-scan TV, all bands.
IARU ATV (International). Saturday,
September 10th; Sunday, September
11th. 1800 Sat-1200 Sun. Fast-scan TV, all
bands.

Slow-Scan TV Autumn Vision Combined:
Sunday, November 13th. 0001-2359 local
time. Slow and fast-scan, all bands.
Winter ATV Joint European: Saturday,
December 10th; Sunday, December 11th.
1800 Sat-1200 Sun, GMT. Fast-scan, all
bands.

Shop window

A source of ASTEC tuner and demod-
ulator modules is Satalite TV Services
(yes, that's how they spell it!) of PO Box
26, Worksop, Notts S80 1XW. They are
pleased to help TV enthusiasts looking
for hard-to-find parts, so a call on (0909)
722437 might be worth it, if you are
interested in these things.

I1f you have built the Cirkit/Cropredy TV
test pattern generator, you should know
that the Worthing TV Repeater Group
have expanded their range of EPROMs
to suit this handy unit. They also have a
module which will enable it to produce
colour pictures. An sae will bring details:
write to R Stephens GB3VR, Treasurer,
Toftwood, Mill Lane, High Salvington,
Worthing, Sussex BN13 3DF.

405 line news

You may be asking yourself, whatever
new can there be to report about 405
lines? It's dead, isn’tit? Of course itisn’t!
On a recent visit to the new transport
museum at Dover, | was very pleased to
see that the volunteers there have
preserved the old BBC channel 2
transmitter, together with a couple of
monitors and other oddments.

All they need now is someone who can
help them get it going again, probably at
low level intoadummy load. The museum
is housed in a pumping station in
Connaught Road, in the shadow of Dover
Castle and has plenty of road and rail
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interest, as well as sundry collections of
lift and telephone gear. It is closed for
the winter but will reopen next spring.
Despite the end of 405 line broadcas-
ting in the UK, interest shows no sign of
dying. Several members of the BATC and
the British Vintage Wireless Society
keep pre-war and post-war sets in
operation, while the Wireless Museumiin
Sydenham has a 625 to 405 line standards
converter at its disposal. To provide a
source of 405 line pictures youdon't have
to- have one of these monsters; most
people have some 405 line programme
material on videocassette.
~While perhaps the most appropriate
video recorder would be the old Sony
reel-to-reel machine sold in the mid-
1960s (EMI Ltd was their agent in those
far-off days), a VHS recorder is far more
convenient. These recorders are con-
cerned only with field frequency (which
must be 50Hz), but the line frequency is
transparent to them, as computer people
say. So any VHS (or Beta or V2000)
recorder can be pressed into service to
record and replay 405 line material.

Trick them

If you are feeding the signal to a
monitor, you will have no problems, and
dual standard VHF/UHF 405/625 sets can
be tricked into working in 405 line mode
onUHF. If you have a VHF-only set it’s not
so easy: you will have to feed the video
output of the VHS recorder into a VHF
modulator and a circuit for one of these

Some thirty years ago G9AED was transmitting
its test signals to viewers anxiously waiting for
the arrival of TV. Interest in the pioneering days
of 405 line television is still strong and now you
can hear the sound of station G9AED on audio
cassette (see text)

appeared in Television magazine a
couple of years back. Other sources of
405 line pictures are closed-circuit TV
cameras or monoscopes and other test
signal generators.

Associated Rediffuslon, and all that

As things stand, there is not much 405
line programme material around on tape,
and because of copyright restrictions it
can only be circulated under certain
conditions. One or two television public-
ity films are turning up in archives,
though, and these will be telecined onto
tape in due course. For armchair 405 line
enthusiasts a 405 Alive group has been
set up: as it has yet to circulate anything
in return for its subscriptions | shall hold
off publishing more details, but it will
serve aneed, and | wishitwell. |l alsowish
it would come up with the goods!

In the meantime, if anyone cannot wait
to hear those old ITV and BBC callsigns
and sound idents, | can supply a 90
minute audio cassette for £5—-write tome
at 71 Falcutt Way, Northampton NN2 8PH.
And before anyone writes in to correct
me, | know that 405 line TV is not yet
defunctinthis country. Acomprehensive
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RF distribution systemis stillinuseinthe
Palace of Westminster and the Houses of
Lords and Commons. | wonder how long
it will last. ..

n interesting letter on the subject of
934MHz arrived at R&EWrecently; all
feedback is welcome, and this reader’s
letter reminded me that we should not
forget the newcomers in our midst.
Anyway, our reader in Pontefract
writes: ‘| spend a lot of my time out of my
office, and | find there is an increasing
need for me to be able to keep in touch
with my office during these times. |
cannot afford the high costs of cellular

telephones, and | have been considering .

the possibility of using the 934MHz CB
band for this purpose. But | have been
unable to find out much about it. Not so
long ago | was able to walk into any
newsagent and take my pick of any
number of specialist CB magazines, but
they all seem to have disappeared off the
face of the earth!

‘I was almost at the point of
desperation of ever finding anything out
when, almost by accident | picked up a
copy of R&EW and noticed that you have
aregular 934MHz feature. Can you assist
me please in finding out more about
934MHz (the equipment, prices, sup-
pliers and so forth), or put me in touch
with someone who can? | enclose a
stamped addressed envelope for your
convenience. If | have understood your
recent article, the band seems destined
for a radical change in the near future.

NETWORK
034

Andy Emmerson G9BUP

Would | do better to wait for a while?’

Interesting questions, and ones we
have not tackled for a while. Shame
about the demise of the other maga-
zines, but you came to the right place for
advice anyway. Here goes. ..

Who’s on the band today?

934MHz is a funny band. It was
conceived as a substitute Citizens’ Band
and is generally called CB. Some people
still call it Open Channel, its original
name, as if it was something different
from CB, and in away they areright. 934 is
probably closest to the original Amer-
ican concept of citizens’ band, a low(ish)
cost system of two-way radio open to all
people without the need for special
licensing or exams. Business, personal

or social use - all are allowed on 934, and
in fact you find all sorts of people on 934.
During the day you will find small
businesses and taxis on the band,
together with retired people and other
folk at home for one reason or other. At
night and weekends a different crowd
come on—-mainly people who want achat
but also the technical types and the
DXers, people who get pleasure from
making long-distance contacts.

it's not all true . . .

Contrary to rumour, moreover, there is
room on the band for all these people, in
fact it is probably one of the most under-
used radio assets we have. Perhaps it
doesn’t receive enough publicity, and
certainly you will seldom find all chan-
nels in use. 0

Deliberate interference by other users
is rare; in afew areas there is trouble due
to" interference from cellular radio
transmitters. For the kind of occasional
use our reader mentions, 934MHz should
be ideal.

The only snags to mention are the lack
of privacy — anyone can listen in (and
probably does!) ~ and the range is
restricted to a few miles under normal
circumstances. If you can live with these
restrictions don’t waste another minute!
Go out and set yourself up for 934MHz.
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A preamplifier such as this Nevada broduct will boost weak signals and make them more audible; itis
remote controlled and can be switched off for listening to strong local stations. Note the solid N-type

connectors and waterproof construction

Short range service

Our 934MHz system - we get very
possesive about it! — uses the same UHF
frequencies above the TV channels that
cellular radio does, and operates with
similar radio equipment and aerials. This
means that the radio range or coverage
is similar, the only difference being that
your mobiie or fixed radio will notenable
you to make phone calls, but put you in
touch with anyone listening locally.
934MHz is essentially a line-of-sight
communication system: the better the
transmitting aerial can 'see’ the receiv-
ing one, the more likely the contact is to
be successful.

Obstructions such as tall hills, deep
valleys, gasholders, tall buildings and
forests tend to block the radio waves.
Mobile stations tend to fare worse than
fixed stations with well-sited aerials and
may have a range of 1 to 5 miles. Fixed
bases will tend to do better, up to 10 or 20
miles.

Really well-sited and engineered oper-
ators will improve on this, up to 50 miles
perhaps, and some people drive out to

the top of hills to get the maximumrange.

During special weather conditions — the
ones which bring foreign interference to
our TV screens - the signals travel much
further, say 200 miles or more and then
the DXers have a field day.

Spoiled for choice?

Where does one get the equipment,
what do you need and how much does it
cost? The first question is easy to
answer: you can either try your local CB
or amateur radio shop or patronise a
larger distributor. Not all local dealers
have an in-depth stock or knowledge of
934MHz and it may be better to try a
national distributor - either pay a visit or
deal by mail order. There are in fact only
two firms in this category: Nevada
Communications of Portsmouth and
Selectronic of Canvey Island (addresses
at the end). Both are reputable firms and

have been in the business since the
beginning; they both issue illustrated
catalogues and deal by mail order.

The choice of equipment is also
straightforward: you need a transceiver
and an antenna. If you are operating a
base station you will also need an
adequate power supply for the trans-
ceiver plus connectors and good quality
coaxial cable to link the antenna to the
radio (your dealer will advise you on both
of these).

Antennas for mobile use already come
with cable and connector fixed. If your
base station is in a poor position, you will
probably need a preamplifier to boost
the received signal and make it more
audible.

The choice of radio is made easy for
you because there is nowonly one on the
market, the Cybernet Delta-One. It is of
excellent quality and can be used both
mobile (in a vehicle) and at a fixed
location. There was a hand-held portable
on sale as well as other makes of mobile
set: you may find these for sale second-
hand, but unless they have a worthwhile
guarantee they may notbe as good value.

The choice of antenna depends on
your intended use and you will best be
guided by the dealer; for most purposes
an omnidirectional ‘collinear’ is best,
unless you propose to do a lot of DXing.
In the latter case a ‘beam’ aerial, with
gain concentrated in one single direc-
tion, would be more practical, but you
will still need the omnidirectional one as
well.

Unless you have separate cables
coming down from each aerial and are
prepared to do a lot of plugging and
unplugging, you will have to buy a
remote-controlled masthead switch to
selectthe appropriate antenna. Torotate
the beam to the desired direction, you
will need a rotator — an electric motor
which swings the beam under the control
of a dial, marked with the signs of the
compass, next to your radio transceiver.

And now the cost

Prices for 934dMHz equipment tend not
to vary much, and unless you enter the
shop offering to pay hard cash in full, you
are unlikely to find any discounts. The
Delta-One transceiver is priced at £355,
and a power supply around £15. Decent
cable (don’t economise, it’s not worth it!)
costs 90 pence a metre and the special
plugs, £3 each.

Mobile antennas range from just over
£20 for the very simple one to £44 for the
very best, while for a base station the
prices vary between £7.50 and £96.50
(expect to pay about £49, though). You
can get a rotator for £40 but one costing
£61 will work better and last longer.
Economy is poor value in the long run at
934MHz. Good preamplifiers cost
between £100 and £200, while the other
accessories vary very widely and you
would do best to arm yourself with the
catalogues of the dealers mentioned.

The longer term -

Because we are dealing with weak
radio signals almost in the microwave
region, careful installation is important.
Not because of any health risk, but
because we cannot afford to lose any of
the signal. Everything outside must be
made completely waterproof to avoid
moisture getting in and causing corro-
sion, so all joints must be wrapped with
soft sticky rubber tape called ‘Coax Seal’
- you can get this at any Tandy store.
Most of the radio gear we use comes in
from Japan and is of excellent quality
and is beautifully made to last. But is the
934MHz band under threat?

Not in my view; a few scaremongers
have misinterpreted government direc-
tives and are starting to preach doom and
despondency. The facts of the matter are
that the government has announced that
it is considering a new kind of short-
range personal radio service, based on a
different technology.

There is no guarantee that this will be
introduced, nor any firm indication when
this might be (never if you believe mel!).
In any case, the government has stated
that existing users will be considered in
any new scheme. Therefore you can
expect at least five more years’ use of
your radio, by which time you may well be
considering buying a newer set anyway.
Is 934MHz worth it? Yes!

Dealers — names and addresses
Nevada Communications,

189 London Road,

North End,

Portsmouth,

Hants PO2 9AE.

Tel: (0705) 662145.

Selectronic,

203 High Street,
Canvey Island,
Essex SS8 7RN.
Tel: (0268) 691481.
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The RX6-70 Mini-Loop ANTennA

he design target was simple. It was a

tiny loop antenna, to sit on top of a
general coverage receiver, with aview to
pre-monitoring the 20 metre band for
possible activity in the early hours. This
was to get a quick answer before firing
up the transceiver/ATU/antenna com-
bination only to find that the band was
dead.

All that was required of this antenna
was a quick look at the 20 metre band and
the adjacent 19 and 25 metre bands. You
know - nothing complicated or expen-
sive. The labour time guesstimate for the
project was about one hour; using odd
bits of wood, wire and coaxial lying
around in the garage plus an old variable
capacitor. Oh dear! How wrong you can
be.

A VK wasreceived loud and clear on 20
metre CW when testing the first fash-up
model! Many hours were then spent
building, testing, redesigning, rebuil-
ding and retesting the little brute; as one
improvement led to another, interest and
enthusiasm increased.

Well, one thing led to another - the
resultwas asmall receiving loop antenna
of 12in maximum width and just 16in
height. c

Fig 1 The RX-6-30 loop
— front view

by Richard Marris G2BZQ

The measured frequency range on the
final model was from 5.5MHz to 32MHz. in
other words it would cover all HF
amateur bands, plus HF broadcast bands
and CB. It is emphasised that this is
continuous coverage, without band
switching arrangements!

Description and construction

Figure 1shows a general front view, of
the RX6-30 loop, with the tuning knob
removed for clarity. Figure 2a gives
details of the ‘circuit’, which consists of a
4 turn semi-spiral winding (L1), reson-
ated to frequency VC1, which is a good
quality airspaced 2 gang 500+500pF
variable capacitor in a semi-balanced
circuit. Alongside, and set back, is a one
turn coupling turn (L2) fed to the Rx via
C2 and 50 ohm coaxial cable. C2 is a
100pF silver mica capacitor. Figure 2b
shows the polar diagram of the loop (see
later for comments).

Regarding the L2/C2 coupling com-
bination, it should be mentioned that this
has to be somewhat of acompromise. For
example, the ideal coupling required for
say 30MHz differs considerbaly from that
for 6MHz. The prototype used a 300pF
variable capacitor for C2, and after a

- a2

v

l‘"l 4% 1 Woed base I

number of practical tests, it was found
that 100pF was a good compromise for
the whole range. However, the coupling
is a little too tight on the 28MHz band,
resulting in a wider bandwidth, but this
was accepted as there is little QRM on
that band. Anyway, the 28MHz band is not
used at G2BZQ.

However, it is suggested that the 100pF
silver mica capacitor (C2) should be
replaced by anyone seriously interested
inusing the 13 metre BC band, the 27MHz
CB band and the 28MHz amateur band.
The suggested replacement is a 150pF
variable capacitor which can be ‘twid-
dled' for optimum coupling from band to
band.

The writer's RX6-30 loop uses 50 ohm
coaxial cable, as the Rx has a 50 ohm
antenna input impedance. If 70/80 ohm
coaxial is used, then a different value of
C2 or a variable capacitor should be
tried.

The Rx | use has excellent RF
amplification. However, if a receiver is
used which has mediocre RF amplifica-
tion, then it is suggested that an RF
amplifier be inserted between the loop
and the Rx. A wideband amplifier is
readilymade or obtained from a supplier.

The construction of the loop is quite
simple. It consists of a cross-boom
assembly mounted on a small heavy
wooden base, as shown in Figure 1. The
cross-boom consists of two pieces of Y2in
x ‘2in timber, dovetailed and bolted
together to the dimensions shown in
Figure 3. The base consists of a piece of
1in thick wood x 6inwide x 4indeep. The
boom-arm assembly is secured to the
base using a 2in plastic bracket as shown
in Figures 3 and 4.

Drilling

Four holes, marked e, are drilled as
shown in Figure 3, and are located on a
level with the mid-hole of the insulator
blocks, dead centre of the wood. The
insulator blocks consist of 3 x 3 hole
terminal blocks and a 1 x 4 way terminal
block. The 3 way blocks are mounted at
the ends of the boom-arms B, C and D
(see Figure 1), and the 4 way block (A) is
mounted equidistant down the vertical
boom arm.

The insulator blocks are cut from
standard polythene 12 way terminal
blocks (%sin wide), which have brass
inserts with two grub screws. The brass
inserts are at approximately %sin cen-
tres. The 12 way blocks are available at
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most DIY shops. Take arule along to the
shop, as there are sometimes several
sizes on display. They are best cut to
required sizes using sharp blades. Two
12 way blocks will be required.

VC1 is mounted on the base as shown
in Figures 1 and 4. If a bottom secured
type of VC is used, then it will be
necessary to drill and countersink (from
underneath) the necessary holes to
secure VC1 to the base. Also, fit a 3 way
terminal block as shown on Figure 4.

Suitable wire

The wire used forboth L1 and L2is2mm
o/d PVC covered flex. Single strand PVC
covered wire should not be used as it
‘kinks’ during winding. The winding of L1
should be carried out with care. Firstly
loosen all grub screws in the terminal
block inserts, then solder one end of the
flex to the rear fixed section of VC1 and
feed the flex through the inner hole of
terminal blocks A, as shown in Figure 1.
Pull the wire tight and screw up the grub
screws until they just ‘bite’ into the flex
PVC covering, then feed the flex through
the inner hole of blocks B, C and D. Puli
the wire tight and tighten up the screws
on all three blocks.

The flex is then threaded through hole
No 3 of block A (counted from the inside
and leaving No 2 clear). Tighten the wire
and secure the flex with screws, then
thread the flex through the outside holes
(No 3) of blocks B, C and D, and tighten
screws after making certain that the wire
is tight. The last operation is to thread
the wire through the outer hole (No 4) on
the bottom block A. Tighten the wire and
do up the screws.

Atthis stageitisimportantthatthere is
no wire sagging anywhere, and if
necessary terminal block screws should
be loosened, whilst consecutively the
wire is pulled tight and the screws
retightened. Take the end of the wire to
the front fixed section of VC1 and solder
the connection.

For 12, start at the lower cross-boom
and thread a piece of flex through the
hole marked * on Figure 3, and then
through the left, top and right boom arm
holes (all marked % on Figure 3). Then
push the end of the wire back through
the first hole at the bottom, so that the
two ends of the flex start and end at the
same hole in opposite directions. Take
the two ends over to the terminal block
on the base (see Figure 4), tighten the
wire and secure it to the screw inserts.

Connect up the coaxial cable and C2as
shown in the circuit (Figure 2a), and in
Figure 4. The coaxial should be screwed
to the base with a cleat, as shown in
Figure 4. Fit a knob to VC1 and you are
ready for testing.

Testing and results

The first thing to be considered is VC1,
which is a 2 gang 500 + 500pF variable
capacitor. The highest obtainable loop
frequency depends on the minimum
capacity of VC1, which depends on the
type used. The best is the largest
obtainable, with vanes well spaced and

the ‘fixed' plates mounted on small
ceramic insulators. Keep clear of the
present day mini VC types used in
transistor radios.

The two gang variable capacitors can
be salvaged from old valve receivers, or
can be purchased from J Birkett, who
advertises in this magazine, at a current
price around £1.60 each. If the VCis fitted
with pre-set trimmers, then these must
be completely removed.

If a salvaged VC is used then the
biggest hazard is dust between the vanes
which is very difficult to remove. Hair-
dryers puffing and vacuum cleaners
sucking make a very impressive noise,
but achieve very little in removing dust
from between the vanes of old VCs. OId
dust apparently sticks to old dust and has
a particular affinity for supersticking to
old VCs.

If Confucius did not have a saying to
cover the situation, then no doubt

professors Parkinson and Murphy
covered it in one of their laws.
Getting it out

The best method of dust removal is to
open the vanes anti-clockwise to full
extent, and insert strips of postcard
between each pair of plates in turn.
Remove the dust from the card after each

insertion, otherwise you are only moving
the dust around. Rough card is better
than the glossy type.

The frequency range of the loop can
also be affected if the specified dimen-
sions are not adhered to, or if the loop
windings are not tight and with short
leads to VC1. A careful check should be
made of these points.

After connecting the loop to the

receiver, the following testing steps
should be taken:
Tune the Rx to a point between 6 and
7MHz, where a loud BC station can be
heard, or a station sending continuous
CW. Rotate VC1 for maximum signals.
There should be a very noticeable tuning
peak. Turn the loop through 90 degrees
for peak signal.

Tuning

Depending on conditions, tune the Rx to
the highest active frequency between 14
and 28MHz. Rotate VC1 for maximum
signals. Turn the loop through 90
degrees for peak signals (see later
comments re directivity).

Next tune around the bands on the Rx,
re-resonating VC1 and rotating the loop.
This will give you the ‘feel’ of its use and
also check that it is resonating to a peak
on all bands.

Fig 2a The RX6-30 Loop circuit
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RX6-30 MINI-LOOP
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Flg 3 RX6-30 Loop details of boom arms

The operations mentioned above will
establish that the receiver/loop com-
bination is working and ready for more
precise testing.

The frequency range of the G2BZQ
model in general use, covered from 5.5to
32MHz (54 to 9.3 metres). There are two
alternative ways of checking the fre-
quency range of the loop:

(a) Use a signal generatar with a short
wire radiator - | use a BC221 for
testing loops initially. A short piece of
wire is vertically attached to the
output terminal of the BC221, which is
placed about 4 feet away from the
loop. This will provide a tiny mini-
range radiated signal for use in co-
ordination with a calibrated general
coverage receiver. |If only an amateur
bands receiver is available, then all
bands between 7 and 28MHz can be
checked using the same procedure.
Both types of Rx are used at G2BZQ
with equal success.

(b) If a ‘captive’ signal source is not

Fig 4 RX6-30 Loop — detail of wooden base

7

available, then the frequency range
of the loop can be checked against
BC and amateur stations. This may
take a little time at the high end of the
frequency range, above 21MHz, due
to conditions and/or lack of signals. A
point to remember is that there are
usually CB signals to be heard
between 27 and 28MHz, which is
getting close to the upper frequency
limit of the loop.

The selectivity of the loop is suffi-
ciently good that a slow motion drive is
advisable, especially at the higher fre-
quencies. There is little point in calibrat-
ing the knob/dial, as it is only necessary
to rotate VC1 for maximum noise to
arrive at resonance.

Loop antennas have directional or
nulling properties, as shownin Figure 2b.
Maximum signals will be received ‘off
the ends’' of the loop, and minimum
signals or null off the long sides. This can
readily be determined when using an LF
loop. However, on the HF bands it is not
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quite as simple as that! Signals received
may be ground wave signals or sky wave
signals, and the latter arrive at various
angles.

The predictable results are that this
loop can be used to reduce or eliminate
local amateur and BC signals by rotation
of the loop, thus making it easier to
receive the wanted signals. This can
easily be checked with a BBC World
Services station at around 6MHz, or a
local 7MHz amateur station.

Prevailing conditions

Also, depending on the operating
frequency and prevailing conditions,
ground wave signals over varying (and
considerable) distances can often be
reduced by loop rotation. For example,
the writer has found that Russian
amateur stations on 7, 14 and 21MHz can
often be nulled out (and at other times
they cannot!).

Sky wave signals arrive at various
angles and via various paths. This
subject is well covered in good antenna
handbooks. The nulling of the loop on
sky wave signals becomes unpredict-
able, especially as the frequency
increases. Often various degrees of
nulling can be achieved and it is
presumed that this depends on the angle
at which the signal ‘hits’ the antenna and
surrounding large structures near the
QTH.

Substituting the RC6-30 mini-loop fora
conventional antenna immediately pro-
duces a very noticeable reduction in
general ambient noise. This, in itself,
would make it worthwhile. It can also
receive DX (see above). Furthermore it
greatly reduces man-made noise; much
of this, being electrical, is directional.
For example, noise from the electrical
house wiring can be reduced or elimin-
ated by a simple rotation of the loop.
Additionally, interference from electri-
cal storms is directional and can be
nulled unless, of course, the stormisvery
near.

On the circuit (Figure 2a) an optional
earth connection is shown. In practice
the writer has found that connecting an
earth makes no noticeable difference to
the performance. However, somewhere
a situation might exist where an earth
might (?) improve results. There is no
harm in trying one anyway.

Conclusion

It can be seen that this tiny loop
antenna can greatly assist in ‘fishing out’
weak DX signals from QRM/QRN as well
as giving a general improvment in the
reception of entertainment reception on
the short wave band and it should prove
of interest to both the SWL and Txer.

Final

And all that was originally required was
a simple mini-antenna to stick on the Rx
for band condition monitoring!
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space-based microwave

sensor,

which identifies tropical storms
sooner than existing warning systems,
has been installed on a US Air Force
weather satellite. The imaging sensor,
built by the Hughes Aircraft Company,
can see into and through clouds, giving
forecasters a view of the intensity of a
storm for the first time; previous designs
of satellite could see only the tops of
clouds.

SSMI is the name given to the four feet-
long sensor, which detects microwave
energy emitted by the earth and atmos-
phere. It wil! detect and measure wind
speeds over the ocean, determine the
amount of moisture in the ground and
over mountain snow packs, note ice
coverage and, for the first time, deter-
mine from space where it is raining over
land. Existing weather satellites can only
use visible and infra-red images of the
tops of clouds to chart weather patterns.
However, since the portions of storm
clouds that are not producing rain are
transparent in microwave energy, it is
now possible to observe the underlying
rain structure and to guess the intensity
of energy released in storms.

The US Air Force's Global Weather
Centre will use the sensor's data for
agricultural weather applications, air-
craftrouting and refuelling, storm recon-
naissance and communications manage-
ment. The US Navy's Fleet Numerical
Oceanography Centre will measure wind
speed on the sea's surface and the
thickness of ice for ship routing.

Microwave TV - it's on/off again

The Cable TV Authority has made an
about-turn, according to Fintech New
Media Markets, and decided to ask the
Government to allow cable TV program-
mes to be ‘broadcast’ by local microwave
transmitters. The change of policy
reflects the industry's concern that
cabling the country is moving at a snail’s
pace, and only nine of the 21 cable TV
franchises so far awarded are yet
operational.

The cause of the delays is of course
financial: the investment to dig up the
streets to lay cable is considerable and
MMDS (multipoint microwave distribu-
tion service) would allow 10 to 12
channels to be sent over the airto homes
in a several mile radius of the transmit-
ter. The idea is that MMDS should be
allowed only in existing cable franchise
areas, with a time limit imposed so that it
will eventually be replace by a full cable
network.

tn the meantime MMDS would enabie
operators to offer a service in all of their
area, while the work of cabling the
outlying parts went on. This would
reduce the initial cash outflow, as well as
bringing in full income from the start.
The system could also bring additional

by John Andrews

viewing choice to rural areas which
might never be cabled.

There are a number of snags to
consider, however. Microwave propaga-
tion is hindered by 'shadows’ and not all
homes will be able to receive the signals.
The transmitting and receiving equip-
ment is expensive and not readily
available here, while the frequencies will
have to be released by their existing
user, which may not be simple.

Channel conundrum

One of the reasons why cable TV has
been so long taking off in the UK, is the
very adequate over-the-air television
programming we receive. With the
establishment of Channel Four it was
thought that four UHF channels were the
maximum the spectrum could support,
but the introduction of extra channels in
France has disproved this conventional
wisdom. The success, too, of Channel
Four and an increasingly competitive
BBC have led the ITV companies to ask
for a second channel of their own.

To squeeze a fifth channel into an
already crowded UHF band will not be
easy;, it will have to use existing
transmitter sites and aerial polarisation
so that viewers can use their existing
aerials. Because channels and antennas
are ‘grouped’, the new channel cannot
be at the other end of the UHF band from
those already in use at any given
transmitter location, nor is it permissible
to cause co-channel interference in
nearby (or not-so-nearby) districts. So
where will the extra channels be found?

Smart folk among us will have noticed
that channels 35 to 38 are not used in
Britain or in neighbouring countries, and
that in some districts at least these might
offer a solution to the frequency shor-
tage. Easier said than done, though.
Exactly because these channels are not
used for broadcasting, most home com-
puters, TV games and video recorders

. use channel 36 for their output channel,

and broadcasting on channel 36 would
cause a lot of problems.

Three of the channels are used in some
areas for radio-navigation or, more
prosaically, airport radar. The blips and
buzzes every six seconds already cause
TV interference in some districts and
until these radars are replaced with new
equipment on other frequencies, chan-
nels 35 to 37 cannot be turned over to
broadcasting. Channel 38 is allocated to
Jodrell Bank and the Mullard Radio
Observatory at Cambridge and is used
for observing pulsars. These weak sig-
nals would be wiped out by any TV
broadcasting on the same channel,
putting an end to more than 20 years’
research. So, the proponents of Channel
Five or ITV-2 seem to have a tough task
ahead in finding a home for their
transmissions.

Bypass in space

In Britain we have an alternative to
British Telecom in the form of Mercury
Communications Ltd: Mercury is actively
selling private circuits and its own STD
or long-distance service. From your BT
phone you can dial into Mercury and
route your trunk call to many destina-
tions over their wires, at a lower cost.

In the USA such ‘bypass’ telephone
services are commonplace; there are
several competing long-distance com-
panies and the ‘regular’ telephone
companies are feeling the pinch. Now,
however, a second threat is becoming
reality — networks in space. Tridom
Corporation and GTE Spacenet are
collaborating to provide a $10 million
satellite-based data communications
system for Prudential-Bache Securities.

Prudential-Bache's New York
headquarters will be linked with more
than 300 branch offices across the United
States, and the stockbroking firm
expects to save 40 per cent of its annual
communications bill. As well as data
transfer, video training and telecon-
ferencing will be carried on the system,
which operates at Ku band (14/12GHz).

Solar-powered telephones

The use of solar power for radio
communications is not new - even in
murky England solar power is used to
trickle charge batteries for radio data
telemetry systems used by water boards.
Until now, however, solar power has not
been used for private telephones in
western Europe. Recently, though, solar
powered telephones have been laun-
ched in the south of France, where the
new power system (a panel of photo-
electric cells) will augment existing
batteries. Solar phones are seen as
having considerable potential in areas
where demand is heavy but intermittent.
Calls are transmitted over radio links to
the nearest telephone exchange, up to
20 miles away.

Communications trivia

High technology has been applied to
telecommunications in Canada, where
the KC Beariphone is now being mar-
keted. A combination of loud-speaking
telephone and teddy bear, the
Beariphone has eye movements and a
flapping jaw, which are synchronised
with the loudness of the incoming call’s
speech. The phone includes full-sized
keypad and works on both touch-tone
and conventional loop-disconnect lines.

If your desires are a little more prosaic,
then the Phone-E Tenna is for you.
Priced at $19, it mounts on your car rear
window with a peel and stick adhesive
pad, and comes with a 12-page manual. it
does very little, though, apart from
increasing your status, as it is nothing
more than a mock cellular antenna! [Aaw]
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WHAT TO DO WHEN
THE BATTERY RUNS OUT?

Photo 1 The —_—
finished 12V supply

12-20V

o——o - ""
Y J@)— ==1000u .l.mon
o— ¢ T *——O 0V
Diodes
1N4OO1

Fig 1 Circuit diagram

L

)
E1N

Flig 2 Printed circuit board, foil side

Flg 3 Printed circuit board, component side

Terry Weatherley
suggests that you
build up your
supplies—and tells
you how

Picture the scene:youareinyour
shack~itis warm, cosy and late. You
turnonthe gear and tune to two metres,
and thereinthe noiseis asignal. You
switchinthe pre-amp:you arerather
proud of this, asitis homebrewed froma
circuitin Amateur Radio, and itis self
powered and contained in alittle box.
Suddenly, you hearit. . .it'sa9H4 and he’s
callingyour square! You swing the

beam. . .the signal peaks and dies. The
battery in the pre-amp has letyou down.
You must find another, quickly! You
frantically unscrew the fixing screws,
pluginand-nothing. Anotherdead
battery, and this one is leaking. Soyou
swab out the box, and raid the harmonic’s
portable stereo—there is no battery—you
useditiasttime!

Nowwhat? You think of the all night
garage. Pete won'tietyoudown.Ten
minutes later you discover that the all
nightgarage isn’t and Pete has. You
hammeron the door. ‘Pete! The band’s
open!' ‘go away, I'm not’ shouts Pete. You
roar home frustrated, thenyou havea
brainwave. Youremove the battery from
the car, wire itup and—the band closes.

A battery plant?

Whatyou need is either abattery plant
atthe bottom of the garden, ora12volt
supply. You decide eventually on the
power supply. You turn the pages of
Radio and Electronics Worldand you find
thisarticle, which describes acheap and
easy way to build aregulated 12volt
supply. You thank R&EWand WDI.

Thecircuitisshownin Figure 1.1tis
conventional,and is based around the

Photo 2 Left: the modified socket
Right: normal socket

¥
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—O Switch on 3-Smm

o= o o .
l I l l socket
7812 regulator chip. The transformer can
be anything between 12 and 20 volts, it Flg 4 The LED
depends more on the size of your box 470R 470R 470R 470R circuit
than anything else. Once the transformer
has been found, the working voltage of
the capacitors can be established (63 - ~ g »
volts is ideal for any suitable transfor-
mer). With a heatsink, the regulator will o~ + -
pass 1 amp.

Itis possible tobuildup thecircuitona
tag strip, but a printed circuit board is
easy to draw with an etch resist pen. A
suitable board is drawn in Figure 2 and
the placement is shown in Figure 3.

As can be seen from Photograph 1, the
unit has a number of outlets via 3.5mm
jacks.Ared LED lightswhen the socketis
in use. This is useful and is the result of
modifying the socket so that the normally
closed switch is changed to normally
open by careful bending. Photograph 2
shows a modified socket on the left and
the normal socket on the right.

Figure 4 shows the LED circuit. The
wiring behind the sockets is shown in
Photograph 3.

Allthe accessories to be powered from
the supply are fitted with 3.5mm jacks
and when power is required, they are
plugged in. The unit is short circuit
protected and should prove invaluable in
your shack.
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SHURE 450 °R. °N. “Electronic$
M I c R o PH o N Es Professionally designed equipment for Amateurs

6 METRE

For CB, PA and Ham Radio Linear
The BEST for only TRANSVERTER

£ 39 . 95 Allows any popular 2 Metre Transceiver (up to 3W)

PLUS £2.00 p+p to be used on 6 Metres any mode (ssb, FM, CW, Packet etc.)

. *Low harmonic output* *DC or RF switching™*
outside UK extra .
*Low noise BF981 front end*
Normally sold for £69.95 ) i ©
Boxed versions supplied with either PL253 or BNC plug to

Also available hi-bandVHF | | Z¢ere rransceiver
mobile antenna’s only pep o/p complete boxed transverter +4.0’(:)1;:’&2p

£9 95 @ 2W pep o/p compiete boxed transverter £135
] +4.00 p&p

PLUS £1.50 p+p @ 2W pep o/p asembled and tested P.C.B. £105

8 +2.00 p&p
outside UK extra @ 25W pep o/p add on P.C.B. £47
Normally sold for £18.00 +2.00 p&p

. ® 25W PA for use with FT690 etc. with 2-3W drive including
Cheques please allow 7 days for clearing switching and low pass filter £82
Postal orders same day dispatch +4.00 p&p
NOW AVAILABLE 10 Watt input attenuator £22

STEFAN’S RADIO LTD COMING SOON 2m-4m transverter R

78, MARKET s-r CHURCH - ALL PRICES INCLUDE VAT
37 Long Ridings Ave Hutton Brentwood
ACCRINGTON BB5 ODN. LANCS | | gggey CM13 1EE. Tel: 0277 214406

ECWlorKITS

K2622 — AM/ Amg . K2032 - 3 digit DPM. Three digit digital panel meter
to 150MHz f,mﬁmﬂ?: Com.;::?eﬂg?t': ?:ar(x:l 21 2'13 D module, +999 to -99mV full scale, zero adjust, £28’54
12-15V d.c. supply volta.ge diréet o via coaxialinput, per kit overload indication. 1mV resolution and 0.1% linearity per kit
50— 750hm impedance lines : 20uV/ C temperature stability. Compact unit sasily

: built—in to other equipment.

K2554 — Quality FPM Tuner. Varicap tuning from
85— 108MHz. 1.2uV sensitivity, 70dB S/N ratio. AFC, £32.02
AGC and output for digital frequency display.

K1803 — Universal Preamplifier. For signal matching, £6.84
per kit low—level input boosting, etc. 40dB gain, adjustable
output. 20Hz—20kHz bandwidth. 40mV full scale input.  Per kit

K2553 — Stereo Decoder. Works with K2554 tuner kit, K2576 — 40W Power Audio Amplifier. No adjustments

includes stereo indicator signal, stereo on/off and £1 7'99 D necessary and non—critical power supply from 2x6 to £1 8'8k3

19kHz filter. Excellent stereo radio reproduction. per kit 2x18V  unstabilised. 250mV  input  sensitivity. per kit
10Hz - 50kHz bandwidth. (+/-3dB). Protected against

K177 ~ Short Range Transmitter. Miniature FM cg.zo short circuit and thermal overload.

transmitter for short distance communications. Inputs per kit D K2623 — Lab. Quality 24V/3A P + Supply. Short £4°.1 4

from all mics., pre-amps, etc. 'Megohm input

. B X ircuit protected bench power supply, adjustable
impedance, 5mV sensitivity. 100—108MHz adjustable cireny . er kit
output frequency. 9—12V d.c. supply output from 0 to 24V in three current ranges — 0.5, 1.5 p

and 3.0A. 0.05% line and 1% load regulation
Indispensible!

Look at these other examples from our

K610 — LED VU Meter. VU level display usinga 12—-LED £15.47
bar—graph. Adjustable input sensitivity for all types of 5
signals. per kit extensive range:

K2574 — Up—down counter — four digit £67.22
K1798 — 16 LED Stereo VU Meter. Stereo VU display, £26.75 K2579 - Universal start/stop timer £12.65

twin 16-LED high resolution bar—graph output. K1682 — Microprocessor Universal imer £77.58
Internal adjustable pre—amp to give sensitivity from per kit Toroidal transformers from £14.15
100mV to 10V full scale. Membrane keypads — 12 or 16 keys £€13.20

Prototype cards, various patterns 160x100mm £5.79

Prices include VAT & Postage. For your order, please make cheques payable to
E‘ W ELECTRONIC & COMPUTER WORKSHOP LTD

Unit 1, Cromwell Centre, Stepfield, Witham, Essex CM8 3TH. Tel: (0376) 517413
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DATA FILE . ..

Ray Marston takes a look at the NE565/567 range of Phase Locked Loop
(PLL) IC circuits, focusing on the NE565 general purpose PLL IC and the
NES566 function generator IC and their applications

In the last two editions of Data File we
explained the basic operating princi-
ples of modern Phase Locked Loop
systems, took a detailed look at the
‘usage’ details of that popular, highly
versatile and readily available CMOS
PLL IC type 4046B, and finally went on to
look at a large selection of practical
applications of this device. In the
present edition of Data File we continue
the PLL theme by looking at the
operating details and applications of the
type NE565/567 range of PLL ICs manu-
factured by Signetics.

NE565/567 ICs

The Signetics Corporation manufac-
ture a family of Phase Locked Loop iCs
and associated devices. The three best
known members of this family are the
NE565 general purpose PLL IC, a fairly
simple device that &an be used in a
variety of signal demodulating and
locking applications, the NE566 function
generator IC, which can be used in a
variety of waveform generator applica-
tions, and the NE567 tone decoder IC, a
specialised PLL device intended purely
for use in tone decoding/switching
applications. In this edition of The File
we concentrate on the first two of these
devices; we will give a full description of
the NE567 in next month’s edition.

NE565 basics

The NE565 is a conventional PLL IC
that can directly operate over the
frequency range 0.001Hz to 500kHz, and
is housed ina14 pin DIL package with the
outline and pin notations shown in
Figure 1. Figure 2 shows the block
diagram (and a few essential external
components) of the device's circuitry. As
can be seen, the IC houses a voltage
controlled oscillator (VCO), a phase
detector and an amplifer and low-pass
filter component within the single
package.

Note that the NE565 is not as versatile
as the 4046B described in an earlier
edition of The File, since the voltage
control input terminal of its VCO section
is permanently tied to the amplifier
output via the internal 3k6 filter resistor,
and is thus not readily available for
external ‘control’ use. This IC is thus
useful in signal demodulation and signal
tracking applications, but (unlike the
4046B) is not recommended for use as a

general-purpose signal generator.

Figure 3 shows the basic signal
tracking or FM demodulation application
diagram of the NES65 when used with a
split 12 volt (+6V and —6V) power supply.
In normal use, the external signal that is
to be tracked or demodulated is con-
nected to input pin 2 of the phase
detector, and unused input pin 3 is signal
grounded; the pin 4 output terminal of
the VCO is connected to the phase
detector’s pin 5 input terminal, thus
completing the phase locked loop: the
free-running frequency ( fo) of the VCO
is adjusted via the R-C network con-
nected to pins 8 and 9 so that it
corresponds to the mid value of the
external input signal.

Under the above conditions the VCO
frequency can lock to that of the input
signal. This can occur because (when the
‘lock’ condition is feasible) the mean dc
level of the phase detector’s amplified
output is directly proportional to the
difference between the input and VCO

v-OJ ‘e Dn.c.

taput (] [ Jn.c.
lnput (] [ Jnec.
V€O out (] n.c.

vco timing €
L JVCO timing R

Fig 1 Outline and pin notations of the NE565
PLL IC
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Flg 2 Functional block diagram of the NE565
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Flg 3 Basic signal tracker/FM demodulator application diagram
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Triangle (]
wave out

Fig 8 Outline and pin notations of the NE566
function generator IC

———OoV+
gn

>

resistance is wired between pins6and 7
the gain of the IC’s output stage can be
reduced with little change in the dc
voltage level of the output. This allows
the lock range to be decreased to as low
as 20% of fo, with little change in the fo
value.

FSK demodulator

Frequency shift keyed (FSK) signals
are widely used in binary-data com-
munication systems. At the transmitter
the binary signals are used to generate a
continuous two-tone carrier signal, with
a ‘mark’ or logic-1 state represented by
one tone, and the ‘space’ or logic-0 state
represented by another tone. In the
receiver the two-tone carrier is con-
verted back to a binary signal via a
precision tone switch or FSK decoder.

Figure 6 shows how the NE565 can be
used as an FSK decoder of a
1070Hz/1270Hz input waveform. As the
signal appears at the input, the loop
locks to it and tracks it between the two
frequencies, with a corresponding dc
shift at the output.

Loop filter C2 has a small value to
eliminate overshoot on the output pulse,
and athree-stage RC ladder filteris used
to remove carrier components from the
outpur; this filter has a band edge
roughly half way between the maximum

FSK keying rate (300 baud or 150Hz) and _

twice the input frequency (about
2200Hz). The filter output signal is made
logic compatible by connecting a 311
voltage comparator between the output
and pin 6 of the loop. The free-running

[} [
V:c Current . Schmitt Buffer 3 o Out
edulati sources rigger amplifier
il:p:'l tion 5 L trigg P J-l_r
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A YA
2 1
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Fig 9 Functional block diagram of the NE566
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Fig 10 Sample fixed frequency applications

Fig 11 Frequencies given by Fig 10 at various
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frequency of the VCO is adjusted with
RV1 to give a slightly positive output
voltage when a 1070Hz input signal is
applied.

Note that the input connection of this
circuit is typical for cases where a dc
voltage is present at the source and a
direct connection is thus not allowable.
Both input terminals are returned to
ground with identical resistors (in this
case the values are chosen to give a 600
ohm input impedance).

Single-ended supplies

To conclude this look at the NES65,
Figure 7 shows how the IC can be
connected as a 60kHz FM demodulator
thatis powered from asingle-ended 10to
24 volt supply. Here, a resistive voltage
divider (R1-R2) and R3and R4 are used to
apply a balanced bias voltage to the two
input terminals (pins 2 and 3), and the
60kHz FM signal is ac-coupled to input
pin 2. The VCO's free-running frequency
is set to 60kHz via R5-C2 and RV1, and the
decodedoutput signals are fed through a
three-stage low-pass filter to minimise
the effects of unwanted noise signals.

NE566 basics

The NES66 is a general purpose wide-
range  voltage-controlled function
generator IC, that simultaneously gener-

Normalised
frequency
2-¥

v+ =hav

2

, i

0-5 +—

4
74
o 5 10 15 20 2%
Control voltage (V¢!
betwesn pins 8&S

Fig 12 Normalised frequency of the Fig 10
circuit as a function of control voltage

ates very stable high-quality square and
triangle output waveforms, at fixed or
variable frequencies, up to amaximum of
about 1MHz; these waveforms can easily
be frequency modulated (FM) or fre-
quency shift keyed (FSK) by an external
signal via a voltage-control input
terminal.

The NE566 is an easy device to use. itis
housed in an 8 pin DIL package with the
outline and pin notations shown in
Figure 8. Figure 9 shows the device's
block diagram, plus a few essential
external components, and Figure 10
shows asimple ‘fixed frequency’ applica-
tion circuit for the device, which can be
powered by a single-ended or split
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VALUES WITH +6V SUPPY

PARAMETER

MIN TYP MAX
Supply voltage [0 24V
vco
Maximum frequency 1MHz
Drift with temperature 200 ppm%C
Drift with supply volts 2%V
Control terminal input Z 1MQ
FM distortion (£10% deviation) 0.2% 1.5%
Sweep range 10:1
Triangle wave output
impedance 500
Voltage 2V p-p 2.4V p-p
Linearity 0.5%
Square wave output
Impedance 500
Voltage 5V p-p 5.4V p-p
Duty cycle 40% 50% 60%
Rise time 20ns
Fall time 50ns

Fig 14 Main parameters of the NE566

supply voltage in the range 10 to 24 volts.

In essence, the NES566 is simply a
voltage controlled oscillator (VCO) with
buffered outputs. As can be seen from
Figure 9, the VCO section is actually
made up of a pair of voltage-controlled
current sources that are used to linearly
charge or discharge an external timing
capacitor, and a schmitt trigger, which is
used to flip the current sources when the

‘R’ value
(k)

capacitor voltage reaches pre-set levels.
Thus, a linear triangle wave is generated
across the capacitor, and a high quality
square wave is generated at the schmitt
trigger output; these waveforms are fed
to the outside world via simple buffer
amplifiers.

More details :

The NES566's operating frequency is
determined by an external resistor and
capacitor and by the voltage applied to
its control terminal. The resistor must
have a value in the range 2k0 to 20k; the
capacitor can have any value, and the
control voltage must be in the range 75%
to 100% of the IC’s supply voltage value.

The frequency can thus be varied over a
ten to one rangeviathe resistor, itcanbe
varied or modulated over a similar range
via the control voltage. Thus, in the
simple application circuit of Figure 10,
the IC is wired as a fixed frequency FM
waveform generator; note that a 1nF
capacitor is wired between pins 5 and 6,
to enhance circuit stability.

The operating frequency of the NE566
is roughly equal to 2(V+ — Vc)/RCV+. Put
in a simpler way, Figure 11 shows the
span of operating frequencies given at
different C values by the Figure 10circuit
when R has a value of 4k0; the frequency
varies from 5Hz at 10uF to about 200kHz
at 100pF. Figures 12 and 13 show how,
when the C value is fixed, the frequency
varies when the control voltage or the R
value is varied.

Figure 14 lists the main parameter
values of the NE566. Note that both
output waveforms are available at a very
low impedance level {(about fifty ohms).
Figure 15 shows the typical shapes and
voltage levels of the output waveforms
when using a 12 volt supply.

Finally, to complete our look at the
NE566, Figure 16 shows some modifica-
tions that can be made to the basic
Figure 10design to convert it into a wide
range 3 band FM generator. Here, the
frequency is fully variable via RV1,and is
switch variable via range selector SW1,
and the triangle and square wave output
levels are fully variable via RV2 and RV3.
The waveforms can be frequency mod-
ulated by applying the modulation wave-
form to pin 5 via C1; note that R3 is used
to raise the circuit's input impedance to
about 22k.

Next month

In next month’s edition of Data File we
will take a detailed look atthe NE567 tone
decoder IC.

.
N

1 AY
0y 02 08 L 10

Normalised frequency

circuit as a function of ‘R’ value

Fig 13 Normalised frequency of the Fig 10
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Fig 18 VCO output waveforms Fig 16 Wide-range 3 band FM generator
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1 20 2 1000s of delighted customaers SRAM 5V NMOS
2 20 29 |wo2r97 1900 2114LpP 1K x 4 £150
21 20 20 | woire7 19.00 GUARANTEED UV 2128LP 2x8 £250
7 27 | wos216 1426 ERASED AND TESTED S eae
e pogje2 o0 6116LP 2K x B £140
51 20 25 |7eMi2 30 |46 16K x 8 £0.75
S bt (e £l 6264LP 8K x 8 £240

EPROMS 62256LP 32K x 8 £1450
59 | ADC0B08 990 5746 2K x 8 £150
8 20 49 fLM3tT 4 | 2016 ot g SV NMOS
123 &0 55 |imae a0 | 272 SeETe 530 |28 2K x 8 £270
132 9 |ty 1z | 2784, S0 92 |22 W xa £265
138 40 49 | Lmase 55 2764 8K x 8 £2.45
139 40 49 LM3S58 45 ANl taken from working boards. 27128A 16K x 8 £270
153 45 59 | LM3300 40 |Try some. You will SAVE | 27256 32K x B €75
157 40 55 | OPO7CP 65 | POUNDS €€ 27512 512K x 8 970

ADD VAT 15% ORDERS UNDER £25 ADD £1 P&P OVER £25 POSTAGE FREE
ORDERS DISPATCHED SAME DAY BEFORE 3.30PM
DEPT (RE9) 18 KOLDERMEADOW AV, CORBY, NORTHANTS NN18 9AJ

New  ASTRID +

Access UoSAT OSCAR 9 & 11 Scientific Satellites
with your BBC B upwards or Spectrum 48K upwards
computers. (Others via RS232 serial port).

A complete Satellite Receiving System including all
cables, aerial, display software etc.

All for only £156+ VAT, direct from the designers.

Send for full details to:

SRW Communications Ltd
ASTRID House, The Green
Swinton, MALTON, N Yorks YO17 OSN
or Telephone Malton (0653) 697513

EPROM & battery backed

memory extension cards.

and case.

The Archer 780 SBC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,

RAM.

* OPTIONS: on board power supply, smart case,
ROMable BASIC, Debug Monitor, wide range of [/O &

The Bowman 68000 &HC

The SDS BOWMAN - The 68000 based single board
computer for advanced high speed applications.
* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 couriter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.
* Extended width versions with on board power supply

Sherwood Datadystems [td

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067
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he lcom ICO4E isone of anumber of

430 to 440MHz FM only hand-held
transceivers availablein the UK from the
major amateur radio equipment
manufacturers. This transceiver has not
received the popularity of the other
offerings, possibly due to an aggravating
loss of repeater shiftinthe older
samples of therig. With the recent
introduction of aMk2transceiver, there
are now two rigs called the IC04E and
whilst they are identical externally, they
differin those items that the writer found
most annoyingin the old stylerig.
Hopefully all oi the old stylerigs have
now been sold, butthereader will need
to find out whetherheorsheis being
offered the old rigon the secondhand
market.

The simplest way todo thisistoputthe
rigintorepeater shift mode and prove its
operation by watching the display when
transmitting, as the shifted frequency
will appearonthe display. Now press the
up ‘# hash' andthenthe down ‘x star’
keys that will bring the original
frequency back onto the display. Finally,
pressthe PTT again; the newrig will still
have the shift during transmit-the old
onewill not.

In this article | have initially reviewed
theolderrigand reviewed the much
improved Mk2rig'samendments atthe
end. Although an old rig by some
standards, the introduction of the Mk2
makes itinteresting to look again atthe
ICO4E as the introduction of the new
microtransceiverwill still leave the
ICO4E as the only 70cm keyboard hand-
heldinthe lcomrange.

The earlierrig

Therigarrivesinatwo partsleeved
polystyrene box in which the mainradio,
the battery pack, wall battery charger,
antenna, belt clip with fixing screws,
earphone, wriststrap, three plugs and
the instructionbook are packed. The
- packagingis very uninspiring, but belies
the quality oftherigitprotects and
obviously does an adequate job as therig
arrived without ablemish. Onreceiptthe
batteryis normallydischarged and will
need 15 hours charging before use.

Thechargeris fitted with ashavertype
two pin plug and, as no adaptoris
provided, the new owner will needto
make the necessary arrangements. The
battery pack can be detached from the
rig for charging, and this gives a good
opportunity to read the instruction book
while still keeping hold of therig. One
verynicetouchis that the battery packis
fitted with achargeindication LED. A
simple way to check that the battery is
charging rather thanfindinglaterthat
one of the plugs is not pushed fully home.

The battery suppliedis the BP3unit
which gives 250mA hours at8.4V. The
most interesting point atthisstage is that

The Icom ICO4E

therig canbe run from anexternal 13.8V
power supply (thelimits are 5.5t0 16
volts) through one of the plugs supplied,
and does not need the battery attached
during external powered operation.

Thisalsomeansthatitdoesn’t need an
additional power supply unit to convert
the 13.8V fromthe external supplyora
car battery to avoltage usable by
therig. .

The transceiver is 166mm high by 65mm
by 35mm, including the BP3 power pack,
andweighs 515g. The flexible antennais
an additional 166mm. Looking atthe
front, the LCD display is at the top left
hand side with a16 key keyboard labelled
0to9and A, B, C, D, x (star), # (hash).
Belowthisis the speakergrille and the
built-in electretmicrophone. On the left
hand side are the function switch; the
toneburst switch, which sends carrier
andtone when pressed without needing
the PTT to be pressed as well; the PTT
switch; and, atthe bottom of the mainrig,
the battery pack release catch. The
function switch allows mostofthe
keyboard to have second functions.

The top panel has the BNC socket for
the antenna, push buttons for display
illumination and outputpowerlevel, the
squelch and on/off/volume control, and
three sockets for external power input,
microphone input and earphone output.
Atthetop onbothsides there arerings
forfitting the wrist strap, depending on
the users preference.

The display packs a lot of information
into asmall space and the top line of
characters is of necessity rathersmall, in
facttoo small toread easily. Thistop line
has the + or — for the repeater shift, T for
transmit, Sinscanning, Lwith the
keyboard lockoutset, and A the low
battery indicator. Below thisisthe
frequency readout, consisting of asmall
4,the M for ‘memory in use’ appearing
above it. In memory use the 4 disappears
and becomes the memory number,
followed by alarge 3, three large digits
and afinal small 75,50 or 25 as
appropriate. Atthe bottomis aline of
dots that act as an S meter or power out
meter.

The ICO4E is asynthesized transceiver,
actually covering 430.0125to
439.9875MHz with ten memories
numbered0to 9, and with scanning
facilitiesthat canbe settoeither25or
12.5kHz steps. Power outputcanbesetto
500mW or 2.5W with the standard battery,
butatthe high setting the power output
rises to 5W with asupply above 13.2V.Any
valid frequency can be setinto the VFO
directly (lcomcall it the dial mode) from
the keyboard, only the scanning needs
the step size to be preset.

Frequencyentryis very easy, in facttoo
easy, because if one of the numeric keys
is accidentally touched therig
immediately treats this as the megahertz
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digitofanewfrequencyunlessthe
lockoutis set. | rather prefer the system
where the new frequency hastobe
pushed into the VFO with an additional
key, rather than the directacting system
used here. The lockout can be set by
pressingthe functionand the D keys
together,and unsetbythe samekeysina
toggling action. Inthis dial mode the rig’s
new frequency is setby pressing three
numeric keys; these are treated as the
MHz and 100kHz for the firsttwo, but the
last key sets the remainder ofthe
frequency (ie 327 will setadial frequency
of 433.2750MHz, 326 will set
433.2625MHz). Any error in pressing the
keys will recall the original frequencyon
the display. The handbook lists the rest
of the final key options.

When anew frequency is set, the
repeater shiftmustbe seteverytime, as
any actioninthedial mode loses the
shift; eventhe use of the upanddown
keys. In fact the ease with which this rig
loses the repeater shiftis probablyits
mostannoying point. However, this
annoyance of shift lossistempered by
the factthat any repeater shiftcan be set.
Ifyoureally want any offset over the
10MHzrange, itcan be setin 12.5kHz
steps, so an offset of5.5125MHz is a valid
offsetand will be acted upon. Silly as this
may seem, itdoes have its uses when the
rigistaken abroad, asitcan cope with
any of the continental repeater shifts. A
reverse repeater button is included, and
thisis agood addition forcheckingon
therepeaterinput.

Having commented on the repeater
shift loss, it should be noted that any of
the ten memories will hoid both the
frequency and its own shift, and that
these memories can be scanned,
recalled or written to, asistobe
expectedfromsucharig.Thereisa
second programmed scanning mode, in
thataband of frequencies using the
memories 0 and 9as the lower and upper
limits can be scanned. With memory 0 set
t0 433.000 and memory 9to 433.500, all of
the repeater channels and the simplex
calling channels can be covered
continuously. Once again, in
programmed scan the repeater shift
disappears, which makes itdifficultto
come backto acall quickly, thoughin
memory scanthereisno problem.

While scanning any signal will stop the
scanuntilitdisappears, rather than
waitingforashorttime andthen
continuing. Inmemory scan, pressing
the Ckey will increment the memory
number by 1, and if this frequency is clear
the scan willresume. Therigcanbeset
into apriority memory recall state so that
afavourite channelheldinmemory1can
be checked every6 seconds, and the D
key acts as a call button, in thatthe
operating conditionsin memory 1are
recalled immediately.

The useof channel 1 forbothisa
serious limitation. Memories 1to6can
only have therepeater shiftthatis heldin
memory 1, while memories 7to0canhave
separate shifts stored aswell asthe
frequency. But, of course, memory1is
fixed to the call-priority channel
conditions and memoriesO0and9are
taken by the scanlimits, whichisnotvery
helpful.

Onthe subject of the handbook, this is
the usual mixture of English written by
the Japanese and takes some reading if
the full benefitis to be obtained. The
book coversthe otheroptionsin the IC04
range: the Aand AT as well the Eversion
tested. Thereisashorttroubleshooting
sectionand ablock diagram of the
circuit, the full circuitdiagram being
enclosed as aseparate sheet with the
main book.

On air

Allreports received whilst using the
rig have been good, both on the 500mW
and 2.5W output power from the standard
power pack and with a13.8V external
supply. Reception has also been good,
butwith only 2.5 watts output you will not
be able to work all you can hear, although
with UHF you can never tell what will
happenuntilyou try. | feel that the PTT
switch-onisrather heavy and has caused
anachingfinger on evenshort
transmissions, but this may just be a stiff
switch onthissample of therig. There is
agoodclick betweenreceive and
transmit. The battery sizeisavery
difficult subject, asincreased capacity
mustincuranincreasein weight. There
are an additional 6 power packs to
choose from, so icom obviously
appreciate that the power-to-weight
equation hasvery much an individual
solution.

Withits standard pack therigis nicely
balanced in myopinion, and is adequate
forthe taskitis asked todo. It heips, of
course, to use the 500mwW output as much
as possible, asthisreduces the current
drain by well over half that on the 2.5W
output. With a fully charged standard
pack the writer has found that the radio
will run forroughly 32 hours befcre the
battery requiresrecharging, including
some short QSOs on the 500mW output
level. For longer monitoring, orforusein
acarthefact that a13.8V battery or power
supply canbe used directlyisareal help.
During extended use with an external
supply, lcom recommend that the battery
pack beremovedasitcharges up when
the external poweris used and the
NiCads could be overcharged,
shortening their life.

The audio output is adequate for
normal environments, althoughwhen
therigiswornon thebeltitisrather
quiet. The HM9 speaker microphone or
the HS10SA or HS10SB headsets will

help here, but were not tested. One of
the headsets and a power amplifier could
turntheriginto asimplie mobile station,
providingyoudon'twantto change
repeater frequency whilst on the move.
Small portablerigs of this type are ideal
for taking aboard on business or holiday
trips, and this rigscoresin thatit will
accept any repeater shiftandsocan
easily cope with the + and —1.6MHz,
—4.6MHz, +7MHz and +7.6MHz shiftsthat
existin Europe, using the single VFO
available. If used in one small area, then
memory scanning overcomes the
repeater shift loss problem and in any
new areathe programmed scanis good,
butthe shiftlossreallydoesslowdowna
response to acall possibly sufficiently to
lose acontact. Allin all however, therig
issimpleif frustrating to use, easy to
carry,andonceits quirks are
understood, will become agood
companion.

The Mk2rig

The Mk2version of therigchangesa
good butannoyingtransceiverintoa
very nice piece of equipmentindeed.
Gone is the majorcriticismof the
repeater shiftloss when using the up and
down keys, or when new frequencies are
setviathe keyboard. The Icom engineers
have obviously taken agood hard look at
therigand eliminated all of the
aggravating points, while leaving allits
good points alone. In most areas the new
rigremainsidentical tothe earlier
model. None of the points criticised
above remain and now the repeater shift
hastobedeliberately cancelled. Inthe
UKthe 1.6MHz shiftis first setusing
function and 7 (shift) and then typing 1,6,
0.Thisvalueisthenremembered and is
turned on and off with fuction and # (shift
positive), and cancelled only by the same
function # action.

The programmed scan limits move to
memories, 5and 6, but now the call and
priority frequency have separate
memories,3and4respectively. Theuse
ofthe new memory numbers allows
memories 7 to 0to bereleasedto hold
separate repeater offsets fromthose in
use through the shift function.
Incidentally, inthisrig the PTT switch
seems much lighterthan in the earlier
type, sothis problem may have beenwith
the firstunitalone.

The new Icom ICO4E has promise as a
useful member of the Icom range and will
hopefully shrug off its uninspiring image,
especially in face of the new offerings
thatare comingontothe market. inits
new guise therigcertainlydeservesto
be asuccess.
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VHF/UHF FM Handportables

If you want a handheld with exceptional features quality
built to last and a wide variety of interchangeable access
ories take a look at the ICOM range of FM trancewvers
all ICOM handportables come with a nicad battery pack
AC wall charger f{lexible antenna and wrist strap

Micro 2E/4E

These new micro-sized 2 metre and 70 centimetre hand
portables give the performance and rehability youve
come 1o expec’ from ICOM

Measuring only 148 x 50 x 30 the Micro fits in ycur pocket
as easily as a cassette lape The Micro 2E 4E features an
up down tuning system for quick frequency adjustments
10 programmable memories. a top panel LCD readout
up 1o 2 5 watts of output (optional)

IC-2E 2 metre Thumbwheel Handportable

Thus popular handheld from ICOM is still available

For those amateurs who require a straightforward and
effective FM transceiver the IC-2E takes some beating
Frequency selection 1s by means of thumbwheel
switches (with 5Khz up switch) simplex or duplex facihity
Power output 1s | 5 watts or low 150 milhiwatts (2 5 watts
possible with BPSA battery pack) .

1C-02E/04E 2 metre and 70cm Keypad Handportable
These direct entry CPU controlled handhelds utilise a
16 button keypad allowing easy access to frequencies
memories and scan functions Ten memories store
frequency and offset, these handhelds have an LCD
readout and power output 1s 2 5 watts or low 0 5 watt

5 watts 1s possible with the IC-BP7 battery pack or
external 13 8v DC

IC-12E 23cm Handportable

Similar in design and style to the 02E/04E this 1296Mhz
handheld utihses ICOM s experience in GHZ technology
ganed by the excellent IC-1271E base station. Power
output s | watt from the standard BP3 nicad pack,
external 13 8v DC powering 1s available to the top panel
jack With the growing number of repeaters on 23cm
The IC 12E makes it anideal band for rag chew contacts

ALSO AVAILABLE FOR ICOM HANDPORTABLES ARE
A LARGE RANGE OF OPTIONAL EXTRAS INCLUDING
A VARIETY OF RECHARGEABLE NICAD POWER
PACKS, DRY CELL BATTERY PACKS, DESK CHARGERS,
HEADSET AND BOOM MIC, LEATHERETTE CASES
AND MOBILE MOUNTING BRACKETS.

You can get what you want just by picking

up the telephone Our mail order department
offers you free same day despaich whenever
possible nstant credit interest free H P
Barclaycard and Access facihity 24 hour

answerphone service E 5

ost—
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IC-28E, 2m FM Mini-mobile.

This 2 metre band transceiver
is just 140mm (W) x 50mm (H) x 133mm (D)
and will fit nearly anywhere 1n your vehicle
or shack. Power output is 25 watts or §
watts low power and is supplied complete
with an internal loudspeaker.

The large front panel LCD readout 1s
designed for wide angle viewing with an
automatic dimmer circuit to control the
back lighting of the display for day or night
operation.

The front layout 1s very simple, all
the controls are easy to select making
mobile operation safe. The IC-28E contains
21 memory channels with duplex and
memory skip functions. All memories and
frequencies can be scanned by using the HM-15 microphone provided. Also
avallable 1s the IC-28H with the same features but with a 45 watt output power.

Options include IC-PS45 13.8v 8A power supply, SP8 and SP10 external
speakers, HSI15 flexible mobile microphone and PTT switchbox.

IC-3200E, Dual-band transceiver.

CA/B PR
| - e If you are a newly licensed
st T | W : e or just undecided about which band
to first operate, then the ICOM
IC-3200E is just the answer. Thisis a
dual-band (144-146/430-440MHz)
F.M. transceiver ideally suited for
the mobile operator. The IC-3200E
has a built in duplexer and can
operate on one antenna for both
VHF and UHF, and with 25 watts of
output power on both bands (the low power can be adjusted from | to 10 watts) you can never be far from a
contact whether simplex or2m/70cm repeater.
The IC-3200E employs a function key for low priority operations to simplify the front panel and a new
LCD display which is easy to read in bright sunlight, 10 memory channels will show operating frequencies
simplex or duplex, and four scanning systems memory, band, program and priority scan.

IC-48E, 70cm.
FM Mini-mobile.

This 70cm. band transceiver is so
small that it will fit almost anywhere in your
vehicle or shack. Power output is 25 watts or
5 watts low, the IC-48E is supplied complete
with an internal loud-speaker. The large front
panel LCD readout is designed for wide-angle
viewing with an automatic diminer circuit to control the back lighting of the display for day or night operating.
The front panel of the IC-48E is straightforward to make mobile operation safe and easy. The IC-48E contains
21 memory channels with duplex and memory skip functions. All memories and frequencies can be scanned
by using the HM15 hand mic provided.

IC-48E options include the PS45 13.8V. 8 amp power supply, SP8 and SP10 external loudspeakers,
HS15/SB mobile flexible microphone and PTT switchbox.

Why not try 70 cms as a serious alternative to the 2 metre band, you might be amazed at what can be
achieved. For more information contact us or your local ICOM dealer.

Thus is stnctly a helpline for na about or orderning ICOM equpment We regret

> @ thus service cannot be used by deal'ers or for repair enquuries and parts orders Thank you N
() ZAC A ZAS AR ZAS A VAR AN, 0‘4': - ICOM (UK) LIMITED
O& '/@‘/@Q//SC’/ A0 0/4’ 7 40/&0 Dept REW, Sea Street,

YA Y AY AV AT AY AN
POOOO OO OO OO Lzibinoriiid

M-SKIP

Telephone us free-of-charge on:

HELPLINE 0800-521145.

Mon-Fr1 09 00-1300 and 1400-17 30 ——
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James Fletcher looks into new methods of car wiring, and finds
that the microprocessor is likely to squeeze out miles of it.

f you have ever been unfortunate

enough to have a wiring fauit on your
car it won’t have taken you long to work
out that finding the fault is far from easy
since the wire that you are tracing soon
disappears with dozen of others into a
complex wiring harness. The wiring
harness makes for easy instal-
lation of a large number of complex
connections when the car is first manu-
factured, and can be installed into the
bare body-shell by unskilled labourers,
oreven robots, withoutany knowledge of
electrics. Colour-coded wires of
appropriate sizes emerge from the
harness at the places where switches,
lights and other electrical accessories
are to be connected.

Although the harness system is
undoubtedly efficient from the manu-
facturers’ point of view, a modern
harness contains a good deal of heavy
gauge copper wire which makes it afairly
heavy and bulky component as well as
being costly to manufacture. To facilitate
the initial installation, the wiring harness
is usually divided into at least two
sections, one section being typically in
the engine compartment and the front of
the car, the other section containing the
wiring for the rest of the car. The two
parts are joined by multi-way connectors
on the bulkhead, and these connectors
are invariably weak points as far as
reliability is concerned.

It is not surprising, therefore, that car
manufacturers are showinginterestinan
alternative method of wiring which
considerably reduces the amount of
wire, and leads to far fewer connections.

At its simplest, such a system requires
just three wires to be installed in asort of
ring-main around the perimeter of the
car. Figure 1shows how two of the wires
carry the supply current and the earth
return, and the third wire forms a ‘bus’
carrying a stream of computer data. The
three wires are looped in and out of the
various electrical devices, such as lights,
windscreen wipers and indicators, small

electronic decoder modules being fitted
at the appropriate points.

When a switch on the dashboard is
pressed in order to switch on the side
lights, for example, a microprocessor
generates an appropriate burst of code,
which passes all around the ring-main.
This data is ignored by all the decoder
modules except those connected to the
side lights, which recognise the code
addressed specifically to them, and
switch the power through to the side
lights accordingly.

When the switch for the direction
indicators is operated, a different coded
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Fig 1 Simplest possible muitiplex wiring
system for a car

message is sent around the bus wiring
system, to be recognised by the
appropriate decoder module and then
acted upon.

A practicable system of this type is
necessarily a little more complex than
this initial description indicates, but
National Semiconductor have now
developed a set of integrated circuits
ideally suited to use in cars. Figure 2
shows how their system uses a master
control computer chip to generate the
various control codes, and a series of
slave chips which respond to the
insteuctions from the master controller.

The COP1430 chip is a four-bit microp-
rocessor with sufficient capacity to act
as the master controller, and built-in
UART (universal asynchronous receiver-
transmitter) facilities allow it to com-
municate at speeds of up to 9600 baud
with up to around 28 slave modules. A
command from the master to any one or
more of the slaves, which are installed at
various connection points, or ‘nodes’,
around the car, is sent as a sequential
series of pulses that follow the well
established UART format of one start bit
followed by 8 data bits and then one stop
bit.

The slave units are built around the
COP413L, another 4-bit microcontroller,
which comes complete with an 8-bit
directional input-output port and a serial
expansion port. In order to reduce the
density of the data that is transmitted
along the bus wire, the master controller
can address the slaves individually, or as
a group or class. A class consists of a
group of slaves which have common
functions, so that all the appropriate
lights can be switched on with just one
command, eliminating the need to send
large amounts of data for those occa-
sions when hazard warning lights need
tobe energised, or all the fog lamps need
to be illuminated.

Inputs to the system are viaa keyboard,
which provides all the usual switch
functions that you would expect in a
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car. However, traditionalists shouldn’t
despair, it should be quite possible to
replace the keyboard with a set of
chrome toggle switches set in a mahog-
any dashboard on the more up-market
models!

The car's instrument cluster is con-
nected to the system via one of the
standard slave modules. Signals from
sensors around the car, such as tempera-
ture, oil pressure, and fuel level are
multiplexed into the data bus wire, and
.the master processor can keep its eye on
all the car’'s systems and take the
necessary action. if a bulb fails, or the oil
temperature rises, this information will
be brought to the driver’s attention on a
display screen that is controlled by yet
another National Semiconductor chip,
the NS455 terminal management pro-
cessor.

For those of you who are beginning to
wonder how expensive all this digital
electronics is going to work out, | should
perhaps say that the COP413L chip
currently sells for around 70 pence in
quantity. |f car manufacturers were to
start using this type of system in earnest,
costs could come down much further
until the total cost of an integrated
electronic multiplex system could be
less than that of today’'s harness.
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Flg 2 How a practical multiplexed car wiring system might be constructed
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The communications and electronics magazine

AVIATION ELECTRONICS - PART FOUR

Brian Kendal G3GDU continues his series with a look at Primary
Ground Radar and how it works

BUILD A SIMPLE ANEMOMETER

Complete this project and be in the know about aerial disabling gale

force winds

PLUS ALL THE USUAL FEATURES!

On sale 14 January

To be sure of your copy, why not take out a subscription?
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THE ST900 —50 YEARS ON

Osborne Postle G3EPZ details the
construction of a modern-day ST900,
which was originally designed by the
respected Mr John Scott-Taggart
W6TC and launched in 1937 as a home
constructed set offering world-wide
reception to the radio enthusiast

he interest shown by Radio and

Electronics World readers in the
article ST800 - Antient and Modern
published in the December 1986 issue,
prompts a description of the later
receiver titled above. The ST900 was the
last of those well-known receivers
designed by Mr John Scott-Taggart.
Launched in 1937 it was a home
constructed set offering world-wide
reception to the radio enthusiast.

The present receiver, made fifty years
later, retains the basic conception of the
original, but the valves, plywood, high
and low tension batteries and loud
speaker have been discarded in favour of
a conventional metal panel and chassis,
transistors and headphones. As can be
seen in the photograph, the ST900 is a
small, self contained, general purpose
receiver covering a wide frequency
range with little or no bother to set up.

The most striking feature on the
original ST900 was the use of plug-in

coils and rejection of toggle type on/off
switches. Todiscard the ‘fiddling’ associ-
ated with plug-in coil insertion, Mr Scott-
Taggart persuaded British Television
Supplies Ltd, the coil manufacturers, to
provide a locating spigot on the coil
bases, similar to those on International
Octal valves.

These ensure correct coil location -
even ‘blindfold’, and they were called
BTS ‘One Shot Coils." His choice away
from switched coils was no doubt a result
of the desire to ensure top class
performance in short wave reception.
General public short wave listening in
those days was in its infancy and
switched coils were believed to be less
efficient than plug-in coils at high
frequencies; a point made years later by
QST'’s editor Mr £Ed Budlong in July 1957
when he praised the selection of plug-in
coils for their HBR series of amateur
communication receivers.

He wrote, ‘The coils used by W6TC are

wound on 1%in diameter polystyrene
forms, they are probably better coils than
are found in any band switching
receiver.’ The abandonment of switches
in favour of wander plugs and sockets
probably arose from experiences gained
with the combined switch/potentiometer
units of that time, which after some use
often deteriorated to a noisy volume
control and indifferent switch action.

Earlier innovations

As with his earlier receivers, Scott-
Taggart used innovations to aid the
reception task of a straight receiver in
handling the increasing congestion that
was encountered on the long and
medium wave bands. Amongst the fore-
most of these was his ‘triple extraction
unit: a three station (one long and two
medium wave), aerial wavetrap which
can be very useful, even todayin quelling
a noisy local broadcaster. Another
feature used to aid multi-station recep-
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* Photograph 2 ST900 underside view

tion was his so called ‘X’ reaction. This
was simply radio frequency stage reac-
tion as well as the conventional detector
stage facility. For this a separate triode
valve and reaction condenserwere used.

Finally, the original model had an
exceptionally large tuning dial and
pointer, on to which one marked the
exacttuning position of agiven station to
enable easy return to any of the
multitude of stations whose names were
printed thereon. This he christened his
‘Spot-on dial’.

All components of the assembled
receiver were screwed onto a 16in X 12in

1 FULL SIZE BLUEPRINT

S.T.900

DesiGNED BY JONN SCOTT-TAGGART

Posutan Wingiess, Ocrossa 30, 1937

TO AERIAL TERMINAL OF SET

TRIPLE EXTRACTOR UNIT

JANUARY 1988

ST900 Full size blueprint originally printed in Popular Wireless, reduced to 30% here

» ANCNORING
Vscrew 3

RANGE TURNS 1 FORMER PITCH

L ]

| Primary Gate Reaction | i
150kHz-300kHz | 400 estimated | 480 estimated | 90 estimated | BTS 9 piles
500kHz-1.6MHz Denco Green Range 2 { Raymart -
1.5MHz-3.9MHz 8 32 7 Raymart 16 tpi
3.5MHz-12.5MHz 5 10 4Ya BTS 14 tpi
6.5MHz-27.0MHz 2 4 2 BTS 14 tpi
10.5MHz-30.0MHz 1Ya 2 2 BTS 14 tpi

Wire gauges: 32swg cotton covered for long wave coils
22swg enamelled for home wound gate and reaction coils
26swg enamelled for primary windings
20swg enamelled for gate and reaction windings on BTS formers
32swg cotton covered for primary windings on BTS formers

Note:
coils could be used

As an alternative to long wave coil winding, a pair of Denco Green Range 1

Table 1 ST900 - fifty years on — coil data

metaplex plywood panel, which was set
at a convenient slope for ease of tuning,
and the constructor was aided by a fuli-
size blueprint that was presented free in
Popular Wireless, October 30th, 1937, or
costing 1/- for separate purchase.

ST900 - Fifty years on

As may be seen in the photographs, all
the major components that character-
ised the original set have been used - ie
the plug-in coils, the JB and Polar type
tuning condensers, a Graham Farish
Litlos reaction condenser, and a single
wavetrap extraction unit for Droitwich on

METRLLISED  PANEL

v

ANLHORING

ScRew 2 ANODE COIL

World Radio History|

iong waves. Three FETs and one transis-
tor replace the valves and a nine volt
pentorch battery pack supplies the
power. Figure 1shows the circuit used is
acascode RF stage, aleaky-grid detector
and a single transistor stage for head-
phone reception. Credit for parts of the
circuitis acknowledged as follows: to Mr
R A Penfold for the aerial input atte-
nuator, to Mr T Bailey for the cascode RF
stage, to Mr G C Dobbs for the LF stage
and the classic leaky-grid detector and
reaction circuit which | suppose go back
as far as Mr Reinartz himself.

Life started for the panel and chassis

ANCHORING

Screw ALRIAL COIL

SELECTIVITY

SOCKETS
1N
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ST 900

asa?29 x 15 x 7.5cm aluminium box —with
holes. The lipped lid formed a very sturdy
front panel and the deep box portion
easily housed the components (see
photographs 1 and 2).

The most critical item of assembly is
the placing of the main tuning con-
denser, which has to be very carefully
sited so that the sweep of the moving
vanes does not extend outside the
confine of the chassis depth. A small
slow-motion ball drive and a flexible

coupling complete the main tuning
control, and the JB condenser is rigidly
fixed to the underside of the chassis by a
stout aluminium bracket.

The calibrated portion of the dial
extends outwards from a large school-
type geometry protractor, with an 11cm
pointer to indicate the frequency setting
for each coil range. Other items which
are attached to the panel are the RF
stage tuning condenser (aerial balance
control in ST language), the on/off switch

Chart 1 Long wave calibration
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and the headphone jack socket, placed
on the lower right hand side. The higher
left hand portion of the panel houses the
aerial input socket, the attenuator
potentiometer and its by-pass switch,
whilst at the extreme lower left hand side
there is an earth connection terminal.
The reaction control knob is placed
around the corner on the right hand side
of the chassis; the slow motion drive and
comfortable placing of acontrol thatisin
constant use when tuning allow stable
and docile onset of reaction - an
important facet for the successful
operating of any straight tuned receiver.

Extended range

A small screen has been fixed between
the two tuning condensers to help
ensure isolation between the respective
stages, and a much more important one
can be seen above deck to remove
interaction between the two tuning coils.
The coil bases are placed to allow short
direct connections with their respective
tuning condensers, and the extended
high frequency range obtained with the
BTS coils is indicative of the lowered
minimum stray capacities attained
thereby, compared with that experi-
enced with the original layout and wiring.
The six pentorch battery pack is secured
with two clips and a rubber band, whilst
the 25K potentiometer used as an
attenuator, having no screw fixing, is
supér glued to the back of the front
panel.

The twelve coils

In all, twelve coils are used to cover
from 150kHz to plus 30MHz. Of these, four
have been home wound to extend the
original ST900 limit of 70 metres up to the
high frequency end of the medium wave
band, including both the eighty and one
sixty metre wave bands and the so-called
tropical broadcast bands of ninety and
one-twenty metres. Details of all the
coils are given in Table 1.

The inside coil connections of the six
pin coil base to the respective windings
are shown in Figure 2 — as viewed from
the pins side of the coil.

Although the original design used X
reaction as an added gain device, this
feature has not been included in the
present circuit. This is because, as with
the ST800, a modicum of RF interaction ig
evident as the two tuning circuits are
brought to resonance. This very slight
trait is advantageously controlled by the
slow motion tuning of the stage's
condenser, allowing the detector stage
to be loaded just enough to stem the
onset of incipient oscillation and thereby
act as a clarifier for SSB speech and a
pitch control for CW.

Charts 1to 6 are plots of the frequency
range of each coil set, from which the
regular frequency settings have been
determined and marked on the dial. For
accurate intermediate settings a trans-
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ST900

Yop Bottom
Primary Reaction

Fig 2 Coil pin connections. Windings
anticlockwise when viewed from base

position from the frequency ordinate to
abscissa degrees on the appropriate
chart will enable a correct setting to be
made with the main tuning condenser.
Checks can ailways be made by reference
to the standard frequency transmissions
that are constantly available.

Some further points

Expert constructors will be aware of
the relatively large capacity of the main
tuning condenser specified by Mr Scott-
Taggart. For long and medium waves as
well as the low frequency short wave
bands it is ideal, but above about 12MHz
it does lead to very critical tuning. On the
other-hand, however, the choice does
provide wide frequency coverage with
each coil set and with the skill that is
always required for successful straight
receiver tuning, even 28MHz amateur
stations can be logged, but they do
require very delicate fingers on the
tuning knobs. Indeed, as may be seen
from the highest frequency scale,
calibration has not been extended
beyond 30MHz, this being the fimit of
sensible tuning with the specified con-
denser. But as the set is intended to be a
duplicate of the original ST design, no
attempt has been made to remove that
particular shortcoming.

Readers should note the use of an
earth terminal. Although the set will work
quite well without an earth — indeed
above 3.5MHz there is no need for one —
on the long and medium wave and Top
Band, coil sensitivity is improved signifi-
cantly with an earth connection. Another
point on long wave operation relates to
taming the BBC Droitwich transmitter.
The device for eliminating the spread of

Photograph 3 Longwave extractor unit

3.

L

this station over less strong adjacent
ones is the wavetrap shown in Photo-
graph 4. The circuit shown as part of
Figure 1 comprises a Denco Green
Range 1 coil, parallel tuned by a
compression trimmer. The procedure
adopted requires the offending station
to be first tuned on the receiver and then
silenced by adjustments of the coil core
and trimmer of the wavetrap. By inserting
the device in the aerial lead whenever
the long waveband is in use, it will permit
reception of other stations free of
interference from our own friendly giant.

Coll substitutes

Of the twelve coils needed to span the
frequencies quoted, eight are original
BTS types, whilst the other four are of
Raymart manufacture. However,

because the original two medium wave .

band coils had found employment else-
where, it was necessary to make provi-
sion for Denco Green Range 2 coils to be
used to tune that band. These coils fit
easily inside Raymart formers and they
can be fixed by passing the threaded
portion through the hole provided in the
middle of the coil base, having made the
necessary coil conversion connections
as shown in Figure 2. Also, the extra
capacity of the tuning condenser above
the 300pF recommended by Denco now
extends the range of these coils to just
below the 500kHz frequency.

On both the long and medium wave-
bands, however, the gain of the cascode
front end may be excessive and need the
use of the attenuator to stop squegging
at the high frequency end of the bands.
Further protection from the malady on
medium waves (if it occurs) canbe had by
fixing ‘a small 100pF fixed condenser
between the drain end of the reaction
winding and earth. This will also aid the
smoothness of the reaction control on
the band.

On short waves the attenuator is useful
in reducing night-time noise and QRM,
and when not in use can be bypassed by
using the double pole two way switch
situated just below the aerial input. The
original need for placing such a switch
was merely to fill in an ugly hole unkindly
made by the box makers! But in practice
it is useful for helping weak signal
reception by making a direct connection
between the aerial and the primary
winding of the RF tuning coil. Finally,
readers should note that in the coil table
only an estimated number of turns is
listed for the long wave band coil. This is
because attempts at turn counting with
that particular set of coils had to be
abandoned, it being obvious that the
wire's insulation was being ruptured
during the unwinding exercise.

Conclusion

An assessment of the success of any
project ultimately will relate to its
behaviour in use. And whilst nowadays it

is usual for a host of figures and charts to
be given as evidence in this connection,
in the present case, apart from coil
calibration charts, no such data has been
collected.

Suffice itto say that | am confident that
the majority of what is available on the air
within the span of this little receiver will
be heard.

Always bearing in mind that it is a
straight tuned radio frequency set, and
as such needs that rather special skill of
being tuned alongside incipientreaction
to achieve full potential. That is exactly’
how it was fifty years ago and it will be
found to be no different today!. ew] |

L3 £
Resistors
R1 25k wire wound potentiometer
R2 33k

R3 33k
R4 5k
R5 20M
R6 2k
R7 5k
R8 2M
Capacitors
VC1 500pF
VC2 500pF
VC3 500pF
C1 4nF
"C2 0.1uF
C3 50nF
C4 100pF
Cs 10nF
‘C6  0.4uF
C7 3nF
Cc8 2uF
Cco 500pF compression trimmer
Inductances
2!.1 Primary winding
L2 Gate winding - RF stage
L3 Inter-stage winding
L4 Gate winding — detector stage
L5 Reaction winding
RFc  2.5mH choke
L6 Wavetrap winding - Denco
Green range 1
Miscellaneous
Headphones 2k per ear piece

2 Slow motion ball drive units

1 Flexible coupler

2 Six pin coil bases Eddystone No 964
1 Double pole two way switch

1 On/off switch

BTS, Raymart, and Denco coils

6 Pen torch batteries

19 volt pen torch type battery case
Knobs, terminals, screws, panel and
chassis.

Total current consumption = 4.7mA
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by Steve Whitt

s you read this there are only a few

days left till Christmas is upon us, so
if you are hoping for a new receiver, or
even for some good DX conditions now’s
the time to let Santa Claus know!
Perhaps he’ll reserve a copy of the
forthcoming World Radio TV Handbook
for you.

World Radio TV Handbook _

Undoubtedly the most vital reference
book for any DX shack (for either the MW
or the SW listener), is the World Radio TV
Handbook published by Billboard. The
1987 edition is still in the shops, but the
new 1988 version is just being compiled
and | am informed that it should be
available by January 1988. This year the
WRTH retailed from bookshops at £17.95,
butasyet|donotknowthe price for 1988.
Even if there is no pricerise, this is quite
an expensive book, but a number of radio
clubs usually band together to obtain a
specially negotiated pre-publication
price for their members and it would
probably be worth joining such a club for
this reason alone - the saving on the
book price could cover the cost of club
membership.

If you are interested, try contacting the
Secretary of the British DX Club, at 54
Birkhall Road, Catford, London SE6 1TE
(mainly a SW club, but it also covers MW
and VHF) or the Medium Wave Circle
(Club Secretary) at 137A Hampton

Road, Southport, Merseyside PR8 5DY
(this specialises in Medium and Long
Wave radio).

Great circles .

As the DX signals come pouring in, I'm
sure you'd like to know how far away the
station you’re listening to actually is. If
you have a world globe and a piece of
string, you could measure the distance —
provided the string doesn't stretch of
course! There is, however, arather more
scientific way to calculate the Great
Circle distance provided you know the
latitude and longitude of your location
and that of the station.

Let's call the location of the receiver
Lat(r), Lon(r), and that of the transmitter
Lat(t), Lon(t).

Firstly, make sure that co-ordinates are
converted from degrees and minutes
into decimal fractions of a degree. And
also convert latitude north of the equator
into (+) and that south into (-). Thus for
example 103° 45'S is converted into
—103.75°. Similarly, longitude is defined
so that East of Greenwich is (+) and West
is (—).

The first move is to determine the
difference in longitude between the two
locations (AL) - it is important to note
that there are two possible values,
depending on which way round the world
the signal is travelling. For the MW DXer,
the long path need not be considered, so

Table 1 Southern Mediterranean stations broadcasting in English

make sure that AL is always taken as the
smaller value. Now with a pocket
calculator handy, it's time to plug the
numbers into the following equation:
distance (km) = 111.12xarccos [sin
Lat(r)xsin Lat{t) + cos Lat(r)xcos Lat
(t)xcosAL]}

To help clarify matters, let's work
through an example. Consider the case
of reception of Radio Globo from Rio de
Janeiro here at my Ipswich location.
Rio: 22° 53'S, 43° 17'W becomes -22.88°,
—43.28°, and Ipswich: 52° 03'N, 1° 10'E
becomes +52.05°, +1.17°, therefore AL =
44.45°, and working through the numbers
gives the distance as 9376.6km; not a bad
bit of MW DX!

More English in Europe

Last month | highlighted some Euro-
pean stations that regularly broadcast
programmes in English, either for over-
seas listeners or for Anglophiles living
locally.

This month, we move abit furthersouth
to examine similar stations operating
around the southern rim of the
Mediterranean. All the stations listed
aim their programmes at local audiences
but the keen DXer may be able to pull in
their signals (Aigeria is easily heard in
the UK).

Curiosity comer

One of the problems facing a
broadcaster is deciding where to locate
the transmitter. Although the station’s
target audience probably live close
together in a city or town, it is likely that
the station will not be able to site the
transmitter or its aerials in the centre of
population. Nowadays, the station oper-
ator is faced with planning or zoning
regulations whichrestrict the erection of
large aerials, and the lack of cheap land
needed for large MW aerials and their
associated earth mats. Thus, with the
exception of some operations estab-
lished many years ago, broadcasting
stations are forced to build out of town.
This can create problems with the
availability of power, access for repairs
and connections back to city centre
studios.

Without power there is no way that the
station will run, and getting electricity or
diesel fuel to remote locations can be
unreliable and costly. Radio KIHX in

Country/ Frequency Transmission Notes Prescott, Arizona has found a novel

Station kHz Time (UTC) solution to the problem and has become

the first solar powered station in the

Algeria rl1JISIA Aghe samcz time,I higdh on t:e tCallegt

. . ill in Curacao (an island in the Carib-

RTA Algiers 981 1900 - 2000 News & pop music show bean), Radio Hoyer claims to be the first

i I {offshore) in the world.

Voice of Peace 1539 24 Hrs pop music format Theé big wind

Nobody will forget the scenes of

Jordan devastation that greeted them when they

RJordan-  ~* =855 0530 - 2200 woke up on the morning of Friday 16th

October. Hurricane strength winds had

Lebanon wreaked havoc across southern Eng-

VoF Lebanon 963//1476 0630, 0730, News summary land, and the whole of London was

0830, 0930 without electricity. Waking up without

Libya power — and in places without water, the

SPLAJBC Tripoli 1484 1600 - 1800 Foreign news public turned to radio and TV for

information and guidance, only to find
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that many stations were off the air or
were unable to cope with the situation.

In East Anglia all TV was off for a
couple of days, BBC Essex lost power to
two of its transmitters as did Capital R
and LBC in London. Several stations,
including the BBC World Service at
Orfordness, lost aerials.

Between listening to the RAF VOLMET
weather station on short wave (which
also was forced off the air for a period),
local emergency services (which were
saturated with calls from the public) and
the maritime distress frequency of
2182kHz (some coast stations were still
working but had lost all telephone lines),
| managed to ‘DX’ a few MW local
stations. For example, under normal
circumstances Capital Radio dominates
1548kHz in southern England, but with it
off air | was able to catch BBC Cleveland
from Middlesborough and Radio Forth in
Edinburgh, both of whom were lucky
to be well away from the heart of the
storm.

Of the stations that did weather the
storm, two stood out on account of their
thorough response to the disaster. BBC
R Kent and R Orwell both deserve praise
for their efficient handling of a vast
amount of information and for service to

air at least acouple of hours early on that
fateful Friday morning, have a well
deserved reputation for handling
emergencies. Sadly that cannot be said
of the main ILR stations in London which,
when power was restored, tried to
continue with almost normal program-
ming despite the fact that London had
been brought to a standstill.

Finally, the most outstanding survivor
of the storm must be Radio Caroline on
the Ross Revenge, twenty miles out in
the North Sea, who not only managed to
hold anchor but stayed on the air for most
of the time.

Newsdesk

Eire: The radio scene here keeps
changing so fast that it's almost impossi-
ble to keep up to date, but the most
recent changes include:
738kHz - Independent R, Mayo has a new
powerful signal, heard over Dublin’s
Energy 103.
864kHz -Big M Radio in Castieblaney has
been here since early October ex-
1413kHz. Programmes are in parallel to
954kHz.
1044kHz — Carlow Community R is new
since October - it was heard in Black-

dropped this channel, but 1197 is in
normal use.

At the moment, two of the strongest
signals in England at night are Big M on
864kHz and North West Community
Radio (NWCR) on 1008kHz.

Finland: YLE Radio Finland continues to
interfere with R Caroline on 963kHz but
the 600kW of power seems to vary
considerably in strength day to day.

United Kingdom: After a long absence
Sunshine R, Ludlow (community radio
for Shropshire) has returned to the airon
a frequency of 1017kHz. it has been
logged as far away as Reading and
Blackpool. The address is announced
simply as Sunshine Radio, Ludiow. In a
similar vein, the Merseyside area is
proving to be a hotbed of pirate activity
with the following stations currently
active: 936kHz, R Atlantis, weekends;
1350kHz, North Coast R, daytime;
1242kHz, R Merseywaves, Fri-Mon;
1400kHz, Liverpool Pirate R, Sat pm.

In stark contrast, in London the only
pirate still on MW, left behind by the
mass exodus to VHF-FM, is R Memphis,
on 1260kHz Sunday mornings with nos-
talgic Rock and Roll music.

I'm afraid that wraps up proceedings

pool.
the public. R Kent, who in fact came on

1170kHz - Telstar Community R has

for another month, so till we meetagain -
keep on tuning that radio diai!

If you are experiencing
difficulties obtaining your copy

la&
Elec ramcs

Yhe communications and elecfronics magozine

tell your newsagent that our
distributors are now:

SM Distribution
16/18 Trinity Gardens
London SW9 8DX
Tel: 01-274 8611

and that he will be able to place
orders for the magazine with
them each month. If you still
have difficulty obtaining your
copy, phone us on (0277) 219876
and we will sort your problem out

TX — 3 RTTY/CW/ASCII TRANSCEIVE
The high performance, low cost system

Sllit-screen, type-ahead operation, receive screen unwrap, 24
large memories, clock, review store, callsign capture, RTTY
auto CR/LF, CW software filtering and much more. Uses
interface or TU. BBC-B/Master and CBM854 tape £20, disc £22.
SPECTRUM tape £35 inc adapter board. For VIC20 we have
our RTTY/CW transceive program. Tape £20

RX — 4 RTTY/CW/SSTW/AMTOR RECEIVE

This is still a best-selling program and it's easy to see why.
Superb performance on 4 modes, switch modes at a keypress to
catch all the action. Text and picture store with dump to screen,
printer or tape/disc. An essential piece of software for trawling
the bands. Uses interface. BBC-B/Master, CBM84 tape £25, disc
£27. VIC20 tape £25. SPECTRUM tape £40 inc adapter board.
The SPECTRUM software-only version (input to EAR socket) is
still available £25. TIFI INTERFACE Perfect for TX3 and RX4, it
has 2-stage RTTY and CW filters and computer noise reduction
for excellent reception. Transmit outputs for MIC, PTT and
KEY. Kit £15 (assembled PCB + cables, connectors) or
ready-made £25, boxed with all connections. Extra MIC leads
for extra rigs £3 each. State rig(s). WORLD AND UK/EUROPE
MAP LOCATOR Maps, great circles, distances, bearings,
contest scores. Lat/long, locators, NGR, hundreds of
placenames. BBC-B/Master, ELECTRON ONLY. Tape £10.
MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC,
SPECTRUM, ELECTRON, CBM#64, VIC20. All BBC and CBM64
programs are available on DISC at £2 extra. Prices include VAT
and p&p, 1st Class inland, airmail overseas, normally by return.
Eire, Cl, BFPO deduct 13%.

technical software g
Fron, Upper Llandwrog, Caernarfon
LL54 7RF. Tel: 0286 881886

EN

I
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+The ORIGINAL FREE OF CHARGE dial up data®
¢ base. Buy, browse or place YOUR OWN AD fore
+@oods or services to sell. 1000’s of stock items, ®
« spares and one off bargains. Updated daily.
* ON LINE NOW. CCITT, 8 bit word, no parity.
o For 300 baud modems caill 01-679 1888
¢ For1200-75 baud modems call 01-679 6183
000000000000 000000000000n [ ER AR NN RN
Your monitor from its computer!! For '
FRE only £29.95 it becomes a SUPERB
HIGH QUALITY » COLOUR « TV SET
The fabulous TELEBOX an INVALUABLE MUST for the owner o"
ANY video monitor with acomposite input, colour or monochrome
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVERE75 lo manufacture, this opportunity to
ive your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, power supply etc

to simply plug 1n and convert your previously dedicated computer A

monitor into a HIGH QUALITY COLOUR® SET, 3““"9 aliea 2.2, user manuais and full 30 day guarantee. Full data sheet and info on request
benefit 1o ALL the tamily Don't worry if your monitor doesn't have PC2000 System PC2000 Business System with CPM
sound- THE TELEBOX even has an integral4 watt audio amplifier with CPM Etc. and ‘Ready to Run’' FAST Sales and
for driving an external speaker, PLUS an auxiliary output for superb OST OVER £1400 Purchase ledger. supports up to

uality television sound via your headphones or Hi Fi system etc.
g)\her features include: Compact dimensions of only 15.75" w x
7.5" d x 3.5” h latest technology, BRITISH manutacture, fuily J
tuneable 7 channel push button tuner, Auto AGC circuit, SAW filter.
LED status indicator, fully isolated 240v AC power supply for total
safety. Mains ON-OFF switch etc. Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OF FER!!!

ONLY £29.95 OR £24.95 if purchased with ANY of our

video monitors. supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULT! INPUT MONITOR
Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements. Two video inputs: RGB and PAL Composite Videq, allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's.
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quality. Many other features:
PIL tube, Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input. BNC plug tor composite input. 15 way'D’
plug for RGB input modular construction etcetc
This Must Be ONE OF THE YEAR'S BEST BUYS. PC USE

Supplied BRAND NEW and BOXED. complete with DATA and 90 day
?uaranlee ONLY £149.00 as above OR IBM PC Version £165.00

5 Day'D skt €1.00. BNC skt 75p BBC interface cable £5.50
DECCA 80 16" COLOUR monitor. RGB input.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.,00, a price for a colour monitor as yet unheard of' Our own interface,
sa'e( modification and special 16" high defimtion PIL tube, coupled with the

80 series TV chassis give 80 column definition and quality found only

on momlors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed Supplied complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output. Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day

uarantee Although used units are supplied in EXCELLENT condition.

NLY £99.00 + Carriage.
DECCA 80, 16" COLOUR monitor. Composite video input. Same as above
model but 'llled with Composite Video bgul and audioc amp for COMPUTER,
VCR or AUDIO VISUAL use ONLY €99.00 + Carr

REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm
mposite video input and sound amp This large screen colour display is ideal
'ov CHOOLS, SHOPDS, DISCO'S, CLUBS and other AUDIO VISUAL applr
cations. Supplied in AS NEW or little used condition ONLY €145.00 + Carr.
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.
Alt units are fully cased and set for 240v standard working with composite video
mpuls Units are pre tested and set up for up to 80 column use. Even when
INOR‘ screen burns exist - normal data displays are unaffected 30 day
varantee
2' KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines €32.95
12° GREEN SCREEN version ot KGM 320-1. Only €39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00

Carniage and insurance on all monitors £10.00
] v
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GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs ot +5v @ 55a, +12v @ 0 5a, —12v @ O laand ~23v @ 002a Dim 18 x
11 x6 cm 110 or 240v input BRAND NEW only £16.95

GOULD G6-40A 5v 40 amp switch mode supply NEW €130.00

AC-DC Linear PSU tor DISK drive and SYSTEM apphications. Constructed on a
rugged ALLOY chass:is to continuously supply fully regulated DC outputs of +5v
@ 3 amps, —5v @ 06 am é)s and +24v @ 5 amps. Short circuit and overvollage
protected 100 or 240v AC input DImM 28 x 125 x7 cm NEW €49

Carnage on all PSU's £300

DEC LA34 Uncoded keyboard with 67 quality goid plated switches on X-Y
matrix - ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor chassts keyboard on single PCB
with 116 keys. Many features such as On board Micro, Singte 5v rail full ASCIt
coded character set with 31 tunction keys, numenc keypad, cursor pad
gd and 9600 baud SERIAL TTL ASCII GUTPUT Less than halt price
d Only £69.00 with data Carriage on Keyboards £3.50

Manufacturers BRAND NEW surplus.

1000’s OF
BARGAINS
'FOR CALI.ER?

Professmnal Business System

A cancelled export order and months of negotiation enables us to offer this professional

. BE BEATEN!

PC.CPM system, recently on sale at OVER £€1400. at a SCOOP price just over the cost ot
¥ the two internal disk drives" Or less than the price ot a dumb terminaltt
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC 2000 comprises a modern stylish three piece system with ALL the necesstties for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc. the PC2000 specification, at our prices, CANNOT

The central processor plinth contatns the 84K, ZBOA processor, DUAL TEAC 55F 5Va"

9000 Accounts, VAT etc
OSTOVER £1700

Double sided 40/80 track disk drives (1Mb per drive}, PSU, 4K of memory mapped screen RAM, disk controller, RS232,
CENTRONICS and system expansion ports, and if that's not enough a ready to plug into STANDARD 8" DRIVE portforup to FOUR
8" disk drives, either in double density or IBM format The ultra sim 92 key, cetachable keyboard features 32 user definable keys,
numeric keypad and text editing keys, even its own integral microprocessor which aliows the main ZB0OA to devote ALL its time to
USER programs, eliminating “lost character’ problems found on other machines The attractive, detachable 12" monitor combines
agreen antkglare etched screen, with tull swivel and tiit movement tor maximum user comfort Supplied BRAND NEW with CPM

PC 2000 Word é)rocessor System
with CPM and TEC FP25 daisywheel
printer

99
NOW only £722

ony.£499

PRESTEL - VIEWDA

PLESSEY VUTEL, ultra comoacl uml sh%hlly Iari;nev
than_a telephone features
TELEPHONE (tone dial) wnh 5 CRT monitor _and
integral modem etc for direct connection to PRESTEL
VIEWDATA etc Designed to sell to the EXECUTIVE at
over £600" Our price BRAND NEW AND BOXED at
only £89.00
DECCAFAX VP1 complete Professional
system 1n siimline desk top unit contaming Modem,
umeric keypad. CPU. PSU etc Connects direct to
standard RGB colour momtor Many other teatures
include: Printer output. Full keyboard input, Cassette
port etc. BRAND NEW with DATA A FRACTION OF
COST only £€55.00
ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard Just add a domestic TV
recewver and {ou have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found” Many features. CENTRONICS Printer output,
Memory duauma etc Supplied compiete with data and
DIY mod for or Composite video outputs. AS
NEW only £125.00

Post and packing on all PRESTEL units £8 50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for €11 4116 ns
£1.50 2112 £10.00 2114 €250 2102 £200
6116 £2.50 EPROMS 2716 £450 2732 £3.00
2764 £4.95 27128 £550 6800 £2 50 6821 £1

6B8A09 £8 6BB0O9 £10 BOB5A £550 8086 £15
8088 £8B NEC765 £8 wD2793 £28 8202A
£22 8251 £7 8748 €15 ZBOA DART £650
Z80A CPU £2 00 Thousands of IC's EX STOCK
| send SAE tor hst

| _DISK DRIVES |

Japanese 5% half height, 80 track double sided disk
drnives b\“TEAC. CANON, TOSHIBA etc

Sold as NEW with 90 day guarantee ONLY €85.00
TEC FB-503 Double sided HH 40 TRK NEW £€75.00
SUGART SA400 SS FH 35 TRK £55.00

SIEMENS FDD100 SS FH 40 TRK £65.00

carnage on 5« drives £5.50

Brand NEW metal 5" DISK CASES with internal PSU.
DSKC1 for2 HH or 1 FH drive €29.95 +pp £4.00
€22.95 +pp £3.50
€12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £€10.95 +pp £2.00
B” IBM tormat TESTED EX EQUIPMENT,

801 SS €175.00 +pp £8.50
€250.00 +pp £8.50
TWIN SHUGART851 .2 Mbtotal capacityin smart case,
complete with PSU £595.00
MITSUBISHI M2894v638 DS 1 Mbequlv to SNUGART
SAB50R. BRAND NEW at £275 +pp £8.50
DYSAN 8" Alignment disk £2 .00 + pp £1.00
Various disk drive PSU's Ex Stock SEE PSU section.

HARD DISK DRIVES
| DRE/DIABLO Seres 30 2.5 Mb front load £525.00
Exchan eable version £295.00. ME3029 PSU £95.00
DIABLO 44/DREAOO0A, B 5+5 Mb from £750.00 -«
CDC HAWK 5+5 Mb£795.00. CDC 976280 MbRMO3
| etc €2500.00.
PERTEC D3422 5+5 Mb €495.00
| RODIME 5% Winchesters ex-stock from €150 CALL
Clearance items - Sold as seen- No guarantee
1CL 2314 BRAND NEW 14" Mb Removable D%Ck hard
disk drive, cost over £2000 with data
BASF 8172 8" 23Mb Winchesters €199, 00

Unless stated all drives are refurbished with 80 dar
guarantee Many other drives and spares in stock - call
sales office for details.

Telephone O1 679 4414 Telex 894502 Data 01-679 1888 .4

C;, 32 Biggin Way, Upper

l

PRESTEL |

l

. o ' ' All prices quoted are for U K. Mainland, paid cash with order in Pounds Sterhng PLUS VAT Minimum order vatue £4.
Minimum CreditCard order£10.00 Minimum BONAFIDE accountordersfrom Government Depts. Schools, Universities and
established companies £20.00 Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fn
9.30-5.30 Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Tri

orwood, London SE19 3X

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
to suit ali aophcanons and budgets

BRAND NEW State of the art produc!

DACOM DSL2123 Multi standard 300 300, 1200-75
Auto answer etc £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect and data buffer
with tlow control e £365.00

| DACOM DSL21 ZJGT The CREAM of the intelligent
modems, auto dial auto cail mdex. buner
efc. etc.

| Steebeck SB1212 V22 1200 baud FULL DUPLEX
sync or async, optional auto dial

RANSDATA 307A Acoustic coupter 300 baud luII
duplex, onginate only, RS232 intertace 9.00

Ex BRITISH TELECOM full spec, CCITT, ru?gedlsed
bargain offers Sold TESTED with data Will work on
any MICRO or system with RS232 interface,

ADEM 13A 300 baud umit, only 2 high fits under
phone CALL mode only €45.00_
MODEM 20-1. 75-1200 baud Compact unit for use
as subscnber end to PRESTEL, TELECOM GOLD,
MICRONE £€39.95 +pp £6.50
MODEM 20-2 120075 baud Same as 20-1 but for
computer end €65.00 +pp £6.50
DATEL 2412, Made by SE Labs for BT this two part
unit 1s for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc. Many features
include 2 or 4 wire working. self test auto answer etc
COST OVER €800. Our price ONLY €199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY €295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. €x BT, up to 1200 baud fult
duplex 4 wire or halt duplex over 2 wire ine. ONLY
€85.00 PER PAIR +pp £1000

n contact our Sales Office.

SPECIAL BULK PU ASE of these compact. high
speed matnx pnnters Built in Japan for the Mazeltine
Corporation this unit teatures quahty construction
gwing 100cps bidirectional. tull pin addressable
graphics. 6 type fonts. up to 85 single sheet or
tractor paper handhng, RS232 and C| NTRONICS
| parallel interface Many other features BRAND N

and BOXED. COST £420 Our price Only €199. 00
i RECHARGEABLE BATTERIE.

Dry Fit MAINTENANCE FREE by Sonnenschein

& Yuasa.

A300 07191315 12v 3Ah NEW

A300 07191312 6v 3Ah NEW

A300 07191202 6-0-6v 1.8Ah TESTED Ex
Equip £5.99

Standard VDU data entry terminals

at give away prices!!

‘QUME QvT108. Current product, state of the art
terminaj with detachable keyboard, 12 Green screen,
2 page RAM, TVI 925 Hazeltine, ADMSA emulations.
software setup. 25 x 80, Clock, Swivel and tit base,
Printer pbrt, Function kezs etc BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL. ZB0 controlled, 15 green

screen 24 x BO display, graphics, cursor addressing,

printer port etc Very good condition TESTED complete

with manual only £225.00

ADDS 520 - gumb terminal, used, 12 b/w_screen
RS232 interface and pnnter  port TED

ONLY €125.00. Carriage on terminals £10.00

100's of other terminals 1n stock, CALL for more details,

de, Bulk and Export

=
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS “TEC STARWRITER”
a4

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type pnint mechanism
gwing superb f
registration and pnint \ H . e~

quality. Micro-processor a_traction of its original cost. /
electronics offer full

DIABLO/QUME command compatability and tull contro! via CPM WORDSTAR
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
tull width 381 mm paper handling with up to 163 characters per hine, friction feed
rolers for single sheet or continuous paper, internal buffer, standard R$232 senal
interface with handshake. Supplied absotutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras R$232 data cable £10.00. Tech manual €7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins (UK Mainland) £10.00.

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze bearings. 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5” Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
Overall dimensions 40 cmx 12 cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE AS

DATA I/0 TERMINALS

Industry standard, combined ASCI|
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 floor
stand £10.00. Carr & Ins. £15.00.

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seenin major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.
TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col.

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCII/BAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND’S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

GE TERMIPRINTER

/\‘

A massive purchase of these desk top
printer terminals enabtes us to offer you
these quality 30 of 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Umt
comprises of full QWERTY, electronic
keyboard and printer mech with print
tace similar to correspondence quality
typewriter. Variable torms tractor unit
enables tull width - up to 13.5" 120
column paper, upper - lower case,
standard RS232 serial interface, internal
vertical and honzontal tab settings,
standard  ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional tloor
stand £12.50. Carr & Ins. £10.00.

SEMICONDUCTOR
‘CRAB BAGS'

JANUARY 1988

DEC CORNER

__MAG TAPE DRIVES

POP 1140 System compnsing of CPU, 124k
memory & MMU 15 line RS232 interface.
RPO2 40 MB hard disk drive.

TU10 9 track 800 BPI Mag tape drive, dual
track system. VT52 VDU, etc. etc. Tested and

runnmg‘ .750.00
BA11-MB 3.5 Box, PSU,LTC £395.00
DH11-AD 16" x RS232 DMA

intertace £€1,900.00
DLV11-J4 x EIA interface £350.00
DOLV11:-E Senal. Modem support  £190.00
DUP11 Synch Senal data 1/o £650.00

0Q200 Dilog - mutts RK controlier £495.00
DZ11-8 8 ine RS232 mux board £650.00
KDF11-8 M8189 POP 1123

PLUS £€1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or
20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11:LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, /o etc £450.00
PDP11/40 Cpu. 124k MMU £€1,850.00
RT11 ver 38 documentation kit £70.00
RKO05-J 2.5 Mb disk drives £650.00
KL8 JA POP 8 async i/o £175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VOU and Keyboard
- 20 mA £175.00
VT52 VOU and RS232 interface  £250.00
goe eeen cesesy
H Give your VT100 a Burthday' :
: Brand New VT100 Keyboards H
e OO 8 S 00 H
1000's ot EX STOCK spares for

DEC PDP8, POP8A, PDP11 systems &
penpherals. Call for details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT

Many EX STOCK computer tape drives and spares by
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originally made for the famous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed
with removable top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16" w 105"h 11.5"d.

Also available less psu, with fans etc. Internal dim. 19"w, 16"d, 10.5"h.
£19.95. Carriage £8.75

66% DISCOUNT ~ 55

Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs. Transistors, Relays. Caps. PCBs,
Sub-assemblies. Switches etc. etc surplus to OUR requirements. Because we don’t
have sufficient stocks of any one sitem to include 1n our ads we are packing all these
items into the BARGAIN OF A LIFETIME Thousands of components at giveaway
prices Guaranteed to be worth at least 3 times what you pay Unbeatable value and
perhaps one of the most consistently usetul stems you will every buy"! Sold by
wetght

2.5kis £5.25 + pp £1.25

10kiIs €£11.25 + pp £2.25

5 kis £6.90 + £1.80
20kis £19.50 + pp £4.75

Mixed Semis amazing value contents
include transistors digital, linear, IC’s,
tnacs, dwodes, bndge recs, etc. etc.
All devices guaranteed brand new full
spec with manufacturer's markings, fully
guaranteed

50+ £2.95 100+ £5.15

TTL 74 Senes. A gigantic purchase of an
“across the board” range of 74 TTL senes
IC's enables us to offer 1004+ mixed
“mostly TTL"” grab bags at a price which
two oOr three chips in the bag would
normally cost to buy. Fully guaranteed all
IC's full spec 100+ £6.90,

200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty ftull width
carnage printer up to 132 columns on
17 tan fold sprocket fed paper. 60 cps
prnint speed with standard R§232 or 20
mA loop interface. Supplhed in TESTED
used condition with data. ONLY £85.00
carnage and insurance £10.00.

CURE those unnerving hang ups and data
ghtches caused by mains interference with
professional qualty filters SD5A match-
box size up to 1000 watt 240 V
Load ONLY €£5.95. L12127 compact

completely cased unit with 3 pin htted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” for copying. writing, moditying an.

istng EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include integral keyboard, cassette inter-
face, senal and parallel /o UHF modulator
ZIF socket etc.

ONLY £195.00 + pp £2.50

“"GANG OF EIGHT”" ntelligent Z80
controlied 8 gang programmer for ALL
single Sv rail EPROMS up to 27128. Will
copy 827128inONLY 3 MINUTES Internal
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3 00.

“GANG OF EIGHT PLUS" Same spec. as
above but with additional RS232 senal
intertace tor down hne loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST

EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S, :

S,

PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part - )
requirements. Stock changes almost daily.

Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

51



ELECTRICAL AND
ELECTRONIC ENGINEERING
PRINCIPLES

by J OBird

Thisbookletis presented as
a‘readyreference guide'to
the mostcommon quantities,
units, symbols, definitions,
formulae and circuitdiagram
symbols used in the field of
electrical and electronic
engineering.

Over 150 graphical symbols
have been selected from
BS13939, parts 2-13, 1985.

This booklet will be most
valuable to students and staff
incolleges, polytechnics and
universities, aswell as
technicians and engineersin
industries involved it
electrical and electronic
engineering.

Longman Scientific and
Technical. £2.95. '
ISBN 0-58241399-0

AR DA (J RADIO
BROADCA N
by George HDouglas

Atitle to make any ham'’s
eyeslightup—as wellthey
might, for thisisamost
enjoyable tale, meticulously
researched and extremely
well-written.

This lively story begins with
avery human accountofthe
discoveries of Hertz, Maxwell
and Marconi, and then
concentrateson the
pioneering days of
broadcasting in America.

Itisfascinating to seethe
development of radio through
American eyes, and
somethingwhichany G is
boundtofind enlightening. A
collection of well presented
factsand little known
anecdotes, thisbookis hard
to put down. Readers will be
delighted toread aboutthe
history of KDKA, whichin the
halcyondays of uncluttered
radio bands, was heard
throughout the world.

Anyradio enthusiastwould
love to own this book,
althoughitis notcheap.
Perhaps leaving this review
prominently displayed might
enticesomeonetodropitin
theright Christmas stocking?

Bailey Brosand Swinfen Ltd,
£25.95. ISBN 0-89950-285-7

ELECTRONIC SYSTEMS
by GH Olsen

Theinexorable
assimilation of electronics
intofieldswhich were
previously outside its
influence has created aneed
foranewkind of text; one that
canbeusedbynon-
specialists such as physicists,
chemists and mechanical
engineers; thatdoes not
assume aprevious extensive
background in the subject,
butatthe sametimerequires
abasic knowledge of physics
and mathematics.

Thiswide-ranging book
answers these demands
nicely, keepingasensible
balance between
examination-type material
andthekind of information
required for anintroductory
account of the subject.

Primarily intended for first
and second year
undergraduatesreading
electronic engineering,
physics and physical
electronics, and students on
TEC coursesatlevels3,4and
5,the booktakes a careful
look at many aspects of
electronics.

Passive components,
networks and circuit theory
aredealtwithinitially,and
many of the familiar theorems

and terms are explained, with
diagrammatic assistance.
Analogue electronicsis
thenintroduced, with
semiconductor devices, *
transistors, |ICs anddiode
applications being examined;
the text concludingwitha
review of digital electronics.
A mostimpressive 400 pages.

Butterworth Scientific Ltd,
£19.95. ISBN 408013699.

Electronics and
Electronic
Systems

George 11, Olsen / 4
/ b

Butterwbrths

/"
{
s

A TUTORIAL
INTRODUCTION TO OCCAM

PROGRAMMING

by D Pountain and D May

The aim of thistutorial is to
introduce thereaderto
concurrent programming
using the occam language.
Examples of programs are
given,and the novel concepts
employed by occam are
discussed.

Occam isapowerful and
expressive calculus which
bears aspecial relationship
with the INMOS Transputer-
occam is the assembly
language of the transputer
and conversely, the
transputerisdescribedasa
‘hardware occam process’.

Since the authorsdonot
expectthatall readerswillbe
professional programmers,
theydonotassume an
extensive knowledge of other
high-level languages. They
do,however,assume a
familiarity with the general
concepts of computing;itis
not amanual for the novice.

As an aid to thereader,
passages are signposted with
various codes emphasize the
importance ordifficulty of the
conceptsinvolved.

This book will be avaluable
teaching aid for professional
engineers and system
designers wishing touse
occam systems.

BSP Professional Books,
ISBN 0-632-01847-X

'L
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OCCAM PROGRAMMING -
byJ Kerridge

Yes, another bookon
occam-butthisone chooses
averydifferentapproach, as
itisintended for those who
have been taughtor use
sequential programming
languages such as Pascal,
Cobol, Fortram and BASIC.

While dealing mainly with
the inmos programming
system for the IBM PC, using
occam |, the book’s
applicationsare more
general and can be used for
the developmentand use of
occam programsin general.

The bookuses situational
examples of the uses to which
occam can be put, thus
justifyingitstitle by dealing
firstly with practicalities.

Blackwell Scientific
Publications, £30 hardback,
£14.95paperback. ISBN 0-632-
01659-0

'11:.'.Hio RO
YCLOPEDIA

In over 5600 pages, the
encyclopediarepresents the
first up-to-date overview of
thekeydisciplinesthat are at
the centre of thenew
industrial and information
revolutionsinvolving
computer control, robotics
and automation. This
comprehensive new
reference work provides
information on what systems
thinking comprises and how it
isbeingusedtounderstand
and address awide spectrum
of diverse problems ranging
from, for example, the control
of servo-mechanisms to
applications of space
technology, or from
understanding
biological/environmental
systemsto controlling
national economies.

The Encyclopediacontains
over 1600 articles written by
over 900 authors and edited
by ateam of 60 specialist
subject editors-all of whom
areregarded as pre-eminent
intheir respectivefields. The
articles review and provide
concise treatments of an
enormous range of subject
matter and cover systems and
controlinthewidest possible
sense, treating the
theoretical concepts as well
as their applications. The

-

latter are technological (ie
processindustriessuchas
chemicals, paper and cement,
and engineering systems
such as power generation,
distribution, etc),
semitechnological (iewhere
human beingsinteractin the
system, such as road traffic
networks, environmental
systems, robotics, energy
systems) or nontechnological
(ie socio-economic systems,
management systems, etc). In
each case therole of
computers as system
components is particularly
emphasized.

Pergamon Press, £1600 ISBN O
080287093

BATTERY CODE

As part of amajorinitiative
to promote battery safety in
the UK, the newly-formed
British Battery
Manufacturers Association
have issued guidelines for
safer battery use.

The guidelines highlight
two areas for concern: the
swallowing of small button
cell batteries, mainly by
children under two years, and
possible fire or explosion, if
batteries are severely
misused or abused.

Reportedincidents are rare
—under40perannum
compared with over 400
million batteries sold-and
the majority of these involve
swallowing.

The Codecalls on parents
to keep button cells outof the
reach of children and to
ensure thatthe battery
compartments of toys and
other items, such aswatches,
calculators and hearing aids,
aresecure.

Misuse of all batteries,
including button cells, can
lead to leakage, or in extreme
caseseven fireoran
explosion. Batteries should
be disposed of in normal
household waste and should
under no circumstances be
heated orburned.

Similar problems can arise
accidentally through
incorrect fitting of batteries
in equipment. Bad design of
battery compartments—
common insome imported
toys—can make it difficult for
consumers todecide which
way roundtoinsertthe
batteries.

Everyone knows the
importance of keeping
chiidren away from power
points,open fires and
cookers; yet many parents do
notrealise that batteries can
pose athreat, however slight,
and the manufacturers hope
the code will raise general
awareness.

Copies of the Battery Safety
Code are available free from
the BBMA, 7 Buckingham
Gate, London SW1E6JS

SEMICONDU OR
ENGINEER

Fordesign engineers, the
mechanical and electrical
details of more than 500
productsare givenin
International Rectifier’'s new
100-page manual. Thisis
available free.

Covering semiconductor
power devices from rectifier
diodesto solid staterelays
and gate-turn-off thyristor
drive modules, the manual
features every level of device
from OEM products to high
reliability and fully approved
MIL specification devices.

International Rectifier Co,
Hurst Green,

Oxted,

Surrey RH89BB.

Tel: (0883) 713215.

Livingston technical sales
An 8-page application note
entitled Understanding
Power Line Disturbances is
available free from Livingston
Technical Sales.
Thebookletisoneofa
serieswhich seeks to
enhance awareness of the
dangers posed by mains
disturbances to users of
microprocessor and |IC-based
equipment, and to propose
effective counter-measures.
Adetailed analysis of the
types of disturbances which
may occur and their effects
on electronic equipment
leads todelineation of a ‘safe
area’interms of amplitude
and duration. The guidelines
will be of assistanceto
designers of equipment and
tothoseresponsibleforpre-
installation site surveysin
eliminating the risks of
equipment malfunction due
to power line problems.
LTS stocks arange of

equipment for determining
the nature and eliminating
the effects of powerline
disturbances.

Livingston Technical Sales
Limited,

Livingston House,

2-6 Queens Road,
Teddington,

Middx TW110LR.

Tel: 01977 0055.

Flight electronics en

Flight Electronics =)
announces the launchofitsv .
sixth annual catalogueof &
electronicinstrumentsand
educational systems.

The 44-page full colour
catalogue, given free of
charge, presentsFlight’s
rapidly expanding range of
high quality, low cost
instrumentation plusmany
state of the artdevelopments
in microprocessor education.

Half of the new catalogueis
devoted to oscilloscopes,
intelligent frequency
counters, audio/RF
generators, distortion
meters, curve tracers, ac
millivoltmeters, hand-held
DMMs and a new digital IC
tester.

Flight's education products
fillthe remainder of the
catalogue. New offerings
include a Transputer training
system which offers software
developmentwitha
transputer module, BBC/IBM
assembler, interface and
supporting manuals. The
increasingly popular 68000
training system has anew
68020 upgrade, and a 68881
maths processor option.

IBM users can now build
and test boards, before
finalising the PCB design,
with abreadboarding system
thatinterfaces with the {BM
PC.

The already wide range of
PC interface and controt
boards has been further
expanded.

BTEC (Business and
Technical Education Council)
students will be able to take
advantage of the new
signature analyser, alow-cost
systemfor use onfault-
finding courses.

Flight House,
Ascupart Street,
Southampton SO11LU.
Tel: (0703) 227721.
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LATEST LITERATURE

Solartron Instruments

Solartron Instruments has
issued anew, illustrated
brochure for its 7061 and 7062
high-speed 7'%-digit DVMs.

The 20-page booklet
contains background
informationon the
measurementtechnology
which makes these
instruments among the-
fastest precisionsystems
voitmeters on the market,
with transient capture
facilities superior to adigital
storage ‘scope. Coverageis
also givento the problem-
solving capabilities of the
7061 and 7062. Facilities built
into speed and simplify
execution of complex
measurements include an
18-channel scanner,
8000-reading memory,
reaitime clock and fastalarm
output as well as advanced
measurement processing to
provide fast, point-of-
measurement decision
making for process control
applications.

Features such as electronic
auto-calibration and digital
filtering for low-level
stability, are also highlighted.

Solartron Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433

Rohde & Schwarz

Number 118 of the technical
house journal News from
Rohde & Schwarzagain
introduces anumber of new
items: the very economical
test station TSIC forin-circuit
and functional tests, the
audio analyzer UPA (first
introduced on the marketin
1985) with new performance
features, the new EMF family
oftestreceivers for TV Bands
1,11, IV/V andfor the IF and
CATV ranges, the compact
and economical 20kWUHF TV
transmitter NT425 (with
tetrode), and the two-channel
up/down converter UX001 for
the conversion of
intermediate frequencies.

Otheritemsbeing
introduced are the extremely
flat central control and
display unit GB607 for up to 31
avionicsinstruments, the
compact rotatable log-
periodic antennasystem
AK451 for 5to 30MHz, the new

option CMT-B10for selective
level measurements using
radiocommunication tester
CMT, and new automatic test
systems for chip capacitors
and inductors, for
intermodulation
measurements and for audio
andvideorecorders. The
application note centerson
gate array tests using the
logic analysis system LAS, the
test hints describe the
determination of
transmission loss by
reflection measurement, and
the R&S patentdeals with
passive frequency
multipliers. Thefinal article
discusses the question:
Electronic instruments-rent
or purchase?

Rohde & Schwarz,
Pressestelle,
Mduhldorfstrasse 15,

D-8000 Michen 80

Electropian

A new 64-page catalogue
from Electroplan Rental lists
an expandedrange of
equipmentavailable onshort-
or long-term hire.

Equipment from some 60
major manufacturers
includes new
instrumentation and
computer products, notably
an extended range of Hewlett
Packard equipment,and
datacomms test equipment
from Fireberd and Digilog.
Computer products from IBM
include the new Personal
System/2range. Radiocomms
signal generation and test
equipment from Marconi,
Philips function and pulse
generators, and Briel and

Kjaer sound and vibration test

equipment are examples of
the general-purpose and
highly-specialised solutions
provided by Electroplan’s
comprehensive, up-to-the-
minute inventory.

Of potential interesttoa
broader marketis
Electroplan’s own EPiTAG
IBM PC-based
Barcode/Labelling system,
which can provide
individually-designed labels
in an almost unlimited variety
of sizes and styles.

The catalogue details
Electroplan’s attractive rates
forrental periods down toone
week, and discountschemes
forlonger-termrental. The
company’s purchase option

plan provides the opportunity
for purchase after an initial
rental period.
Forafreecopyofthe
catalogue please write to the
sales and marketing manager
atElectroplan.

Electroplan Rental,
POBox 19,

Orchard Road,
Royston,

Herts SG85HH.
Tel: (0763) 47251.

Cirkit

Cirkit’s new catalogue for
1987/88is presentedina
different style toprevious
editions, and includes many
newlines, suchasanRF
power head and three bench
PSUs.

Cirkithasintroduced
volume discounts on smali
quantities to suit
constructors-on packs of
five, ten or twenty-five
instead of the more
customary hundreds.

A competitionhas been
included by popular
demands, with a600MHz
frequency counter as first
prize, along with some very
useful runners-up prizes.

The catalogue costs £1.20,
and is available from most
branches of WH Smiths or
directfrom the company.

Cirkit, Park Lane,
Broxbourne,
Herts EN107PQ.
Tel: (0992) 444111
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Depariment of Trade and
Industry

The DT! has justproduced
the annual reportfor 1986/7.
Doubtless some amateurs
willbeinterestedin the
information within its tasteful
metatllic blue covers, if so, the
placetowritetoisthe
Information and Publicity
Section Library, Room 605a
Waterloo Bridge House,
Waterloo Road, London SE1
8UA. Aninteresting leafletis
enclosed, giving telephone
numbersrelatedto specific
areas of enquiry.

Not much is actually said
aboutradio amateurs, the
section being squeezed onto
the same page asthe CB
news, but mentionisgivento
the 50MHz review and the
band extension at 70MHz, and
detailsare also given of DTt
plansfor therestof the
spectrum.

Siemens

Siemens components new
catalogue gives details of the
company'’s latest products~
the new ADMA coprocessor,
and the SIRET-a 1000V
bipolar transistor.
Details are also given of the
Siemens components
service; the catalogue
concludes with abrief
explanation of benchmarks.

Siemens Ltd,
Windmill Road,
Sunburyon Thames
Tel: (09327) 8569




ATV DECEDTICN REPCRIS

Compiled by Keith Hamer and Garry Smith

As anticipated, a fall-off in Sporadic-E
activity during September signalled
the end of the main season. Despite this,
a few short-duration openings were
present on various dates throughout the
month.

_Apart from the exceptional tropos-
pheric signals from late August which
lingered into September, the only other
period worthy of note occurred during
the 20th and 21st when high-level French
and Belgian DX appeared. The PM5544
test pattern from various Canal Plus
stations in Band !il was noted here at
Derby in snow-free colour at 0400 on the
21st! It makes a welcome change viewing
unscrambled French broadcasts,
despite the early hour.

Late summer surprise

September 17th proved an unusual day
for Sporadic-E reception in Band |. At
lunchtime the Italian news programme
from RAIl (Telegiornale) on channel 1B
appeared. A search through the other
Band | channels revealed a simple test
card on |A bearing the letters ‘tva’

immediately above a horizontal grey-
scale.

The lettering style was very similar to
TVE's logo, where the letters are linked
at the top. The frame and line syncs were
extremely weak, a characteristic which
has also been noted by other DXers, but
during programmes. The reception does
confirm that TVA still use channel IA, as
well as the new channel below E2 which
was mentioned last month. Shortly after
this had faded, a weak PM5544 test card
popped out of the snow via MS (meteor-
shower propagation). This was probably
RTE-1 (Eire) from the Gort transmitter.

Mystery

Also on September 17th, an early
evening opening produced Spanish sig-
nals on E2 and E4. These were first
noticed shortly after 1800BST. However,
on E3 an Arabic language programme
was in progress which was at first
assumed to be an educational prog-
ramme from Portugal, since the signal
quality was not unlike single-hop Spor-
adic-E. The lecturer was very dark-

skinned and wore white headgear.

Chris Howles at Lichfield was receiv-
ing this too, and he commented that VITS
were absent from the frame bar, implying
that it might be something exotic. |t later
transpired that during the same opening
Ray Davies, at Happisburgh in Norfotk,
resolved a programme of African origin
on channel E2 while only TVE-1 from
Spain was present on E3. According to
Ray, the E2 signal peaked to the south;
south-east, and the vision was very
smeary, making it very reminiscent ofa
typical Zimbabwe signal often seen in
the UK some years back during high
sunspot activity. To add to the mystery,
we've heard that transmissions from
Ghanaand Nigeria were identified in the
UK on channel E3 during the same
opening, accompanied by a French-
speaking station on E2.

DX-TV log for September

This month we are featuring a log
report submitted by Bob Brooks of South
Wirral. All times are BST.
01/9/87: MTV-1 (Hungary) on channel R1
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Fig 1 FuBK test card from the Netherlands with
transmitter identification

o
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Fig 4 identification caption radiated by the
Swiss German-language service, SRG
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Fig 2 Test card radiated by Norddeutscher
Rundfunk in West Germany

!
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Fig 5 Multi-burst pattern occasionally transmit-
ted after closedown by TST

o

Fig 3 Closedown caption used by Television
Suisse Romande, Switzerland

Fig 6 Swiss Italian-language clock caption from
TSl in the Ticino

JANUARY 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement . 55



with the ‘MTV-1 BUDAPEST' PM5544 at
0748 and opening clock at 0751 — a film
followed; RAI (ltaly) IA on PM5544 at
0759; TSS (Russia) onchannel R1 with the
UEIT electronic test pattern at 0920; SVT-
1 (Sweden) E4 at 1045 showing the ‘TV1
SVERIGE' PM5534.

02/09/87: TVE-1 (Spain) E3 with a popular
music programme at 1129.

04/09/87: TVP (Poland) R1 ‘Domator’ film
at 0920; TVE-1 E4 interview at 1240; CST
(Czechoslovakia) R1 with the ‘RS-KH’
EZO test pattern at 1336.

17/09/87: RAl IB cookery programme at
1222; Unidentified cartoon on channel E2
at1605; TVP R1 film at 1615 followed by a
jazz programme at 1617, which was also
present on channel R2. Reception was
via Sporadic-E.

20/09/87: Canal Plus (France) L5 on
programmes (tropospheric DX recep-
tion).

21/09/87: NOS-1 (Netherlands) E4 show-
ingthe ‘PTT NED 1' PM5544; ARD-1 (West
Germany - 1st network) E4 logo; BRT
(Belgium-Fiemish language network)
E10 on ‘BRT TV1' PM5544; Canal Plus
(France) channel L5 with programmes.
All DX occurred via tropospheric
propagation.

Reception reports

Channels in Band |li and UHF were
awash with DX stations on September 1st
in Leeds, if the logs of Mark Dent and
Kevin Jackson are anything to go by! No
. fewer than 25 West German stations
were logged throughout the day. Mark’s
best reception occurred at 0515 on
channel E7 from Sender Freies Berlin—-a
‘first’, in actual fact.

Further south, Carl Ashton and Jason
Wright of Sheffield have enjoyed an
eventful month. The Icelandic PM5544
test card was seen on five occasions
during September, on the 13th, 14th, 18th,
24th and 26th. The 13th brought in test
cards from Spain, Iceland, Russia,
Czechoslovakia, West Germany,
Switzerland and Sweden in Band |. On
the same day the Danish 'DR DANMARK’
PM5534 test card appeared in Band {ll on
channel E10 via tropospheric propaga-
tion.

Another outstanding day was the 21st,
when eleven countries were logged,
most of which were showing a test card.
A photograph of a mystery analogue
clock caption was enclosed with theirlog
report. The picture shows what appears
to be a fence at the bottom of the screen

missed much DX during the month as his
log, featured this month, shows. Much of
the reception was in colour with PAL and
SECAM signals present several times.

Major Rana Roy of Bikaner in India
advises that Doordarshan Kendra, the
Indian TV service, is now using a
modified FuBK pattern for test transmis-
sions. The new test card was inaugurated
on June 23rd.

Rana comments that DX conditions
this year have been down on other
seasons. It would seem that long-
distance reception;which we in Europe
would term exotics, has been lacking.
During one opening a blank PM5544 was
seen on channel E3 which Rana suspects
was Abu Dhabi.

Finally, in this section, we would like to
thankall the DX-TV enthusiasts who have
contributed details about their reception
during the year. We look forward to
hearing from all of you again in 1988. In
the meantime, the authors would like to
wish everyone a Happy Christmas, and
good DXing in the New Year.

Wintertime DX

DX reception in Band | via Sporadic-E
is still possible throughout the winter
months, although at a much reduced
level. It goes without saying that pati-
ence is required to capture some of
these smaller openings which may only
lastaminute ortwo compared with theall
day variety experienced during the main
Sporadic-E season. It often pays to leave
areceiver running on, say, channel R1or
E3 where there are a fair number of
stations operating. There is a tendency
for an upsurge in activity over the
Christmas period, with some openings
resembling summer ones.

Meteor showers can also assist DX
signals. In fact, reception is possible via
meteor-shower propagation (MS) every
day of the year. Much of the reception
will consist of short bursts or ‘pings’
caused by reflection from an ionised
trail, generated when meteor particles
burn up on entering the Earth’'s upper
atmosphere. Pictures may appear brie-
fly, remaining only a second or two, but
often their origin can quickly be
deduced, especially if a test card or
caption is received. At certain times of
the year, activity can reach a peak. These
dates are reasonably predictable and
reference can be found in many astro-
nomy books. Two excellent peaks will

occur during the reign of this issue of
Radio & Electronics World. The Gemi-
nids will produce activity during mid-
December and, on checking through the
logs of previous years, the 14th seems to
have been the most active. The Quadran-
tids peak in early January, normally on
the 3rd or 4th.

Both these showers can generate
sustained activity throughout Bands |
and Il with signals occasionally resemb-
ling patchy Sporadic-E. Receptionis also
possible on channels in Band !ll, espec-
ially the lower channels ES, E6 and R7.
Russia, Czechoslovakia, Norway,
Sweden, Finland, Denmark and Austria
are some of the most frequently identi-
fied countries.

DX-TV Magazine

TeleRadio News is published bi-
monthly, and is available to radio and TV
DX enthusiasts by subscription only. It
contains logs and photographs, free
adverts for subscribers, technical arti-
cles, news about the latest in the TV
scene around the world, plus the chance
for DXers to contact other enthusiasts.
Issue 31 was distributed during October
and the next edition should be available
in mid-December.

Some back issues are available and a
leaflet will be supplied upon request by
sending an 18p stamp or one IRC. The
annual subscription rate is only £6.00 and
back copies are available at £1.50 each
in¢luding postage in the UK, or surface
post world-wide.

The AS5-format magazine is available
from HS Publications, 7 Epping Close,
Derby DE3 4HR. A wide range of DX-TV
items is also produced by this company,
and an info-pack will be sent upon
request.

Non-Swiss TV relays

There are many low-power transmit-
ters located within Switzerland, relaying
programmes from services originating in
neighbouring countries. Programmes
from West Germany, Austria, italy and
even France are also relayed in certain
areas. Note that in the Ticino, Tele-
Monte-Carlo can be received via Italian
relays.

The most powerful relays are as in
Table 1. ARD-1 is the West German 1st
Network; ZDF is the West German 2nd
Network; RAI-1 is the Italian 1st Netwoark
and ORF-1 is the Austrian 1st Network.

with a white clock face positioned Table 1

towards the top right-hand corner of the

S N Sedrun (Graubimden) E22 ARD-1 E25 ZDF E33 ORF-1 | A11 1kW
Closer examination reveals the letters

'UR’ in the lower left-hand corner which .

were very difficult to decipher at first. Celerina (Graubiinden) E60 ZDF E62 ORF-1 E68 RAI-1 A1l 3.2kW

The ‘UR’ is an abbreviation for ‘Utbild- -

ningsradion’, an identification which Ausserberg (Rhone Valley) | E33 ARD-1 E35 ZDF E48 ORF-1 | A11 1kW

appears between Swedish programmes

e _— Gebidem ES8 ARD-1 | E62 ZDF | E65 ORF-1 | A11 10kW
Bob Brooks of South Wirral hasn’'t
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New DX-TV converter

A new version of the popular D100 DX-
TV converter system is now available
from HS Publications. The original
version is out of production; this has
been superseded by a design with an
extended Band | range (Band Il TV) thus
allowing coverage of channels R3, R4, R5
and IC.

Of special importance to DXers is the
switchable |F bandwidth, which reduces
spreadover effects from adjacent chan-
nels when operated in its narrow-
bandwidth mode. Operating with
reduced bandwidth also allows the
weaker stations to be resolved easily -
these are often lost in the noise with
commercially available TVs.

The D100 is also available with a sound
take-off circuit to feed a domestic FM
radio, thus allowing accompanying
sound from any of the four intercarrier
systems, namely 4.5MHz (USA), 5.5MHz
(Western Europe), 6.0MHz (UK/Eire) and
6.5MHz (Eastern bloc). Both units can be
used with virtually any domestic TV
receiver which covers the UHF band.

The price of the standard version is
£77.99 (fully inclusive of postage and
packing), with the extra sound take-off
circuit the price is £89.99. Further details
are available by sending a stamped-

addressed envelope to: HS Publications,
7 Epping Close, Derby DE3 4HR.

Service information

West Germany: The SAT-1 relay in Berlin
entered service towards the end of
August using channel E25 with an ERP of
25kW. An increase to 125kW is forecast
over the coming months. SAT-1 and RTL-
Plus are expected to commence broad-
casting in Hamburg early in 1988 from two
transmitters. SAT-1 will be relayed on
channel E46 with an ERP of 15kW and
RTL-Plus on E48 with an ERP of 10kw.
Regional programming will take place on
both channels. Similar broadcasts in
Schleswig-Holstein are expected.
Finland: YLE TV-3 transmissions have
now commenced from Helsinki/Espoo
on channel E24 with an ERP of 40kW.
Transmissions from Jyvéskylad on E35 and
Tampere on E59 should, by now, be in
operation with ERPs between 600 and
1000kW. Lahti on channel E51is expected
to enter service during the summer of
1988. ‘Kolmostelevisio' is the name of the
TV company.

Raly: The Italian teletext service
‘Televideo’ is aired daily by RAlI-1 and
RAI-2. Theregional Italian service, RAI-3,
is also undergoing tests with ‘Televideo’
but without regional variations. Tests

using stereo sound over RAI-3 have also
commenced.

The familiar ‘RAl’ identification which
appears in the bottom right-hand corner
of the screen has undergone a change
since October 5th. The anti-pirate ident
now includes the actual service name so
the full inscriptions are RAl UNO, RAl
DUE and RAI TRE.

The Italian breakfast-time programme
called Uno Mattina is still radiated by
RAI-1, but only during the winter. The
private station ‘Telemarket’ has been
received on channel IB during thedgst
Sporadic-E season. Transmissions hage
also been identified on channel E2, and
the new frequency at 47.685MHz whioh
was mentioned last month.

Switzerland: The Italian-language net-
work of TSI and the French language
network, SSR, are now transmitting
teletext. Both test cards carry a band of
text at the bottom of the screen to advise
viewers of the new service.

Matta: Class A licence holders are now
permitted the use of the 6 metre band,
using 50.00-52.00MHz.

This month’s Service Information was
kindly supplied by Gésta van der Linden
(Rotterdam), the Benelux DX Club
(Netherlands) and David Bocca Corsico
Piccolino (Vigevano, Italy).

NEW FROM TOK<
MODEL Fo/I
VHF/UHF SYSTEM
B/G/I/L Operation

£95.00

Yes, the ubiquitous Yoko 5" black & white TV for reliable VHF/UHF Tv/
DXing is.back — but in an improved version. Model F6 incorporates not
only SYSTEM | (6MHz sound for UK/Eire/South Africa) but SYSTEM B/G
(5.5MHz sound for Europe, Middle East, Australasia and other parts) AND
SYSTEM L FRENCH standard (6.5MHz sound). The 55/6MHz sound
switching is automatic within the receiver, the 6.5MHz and positive/
negative video switch is situated at the rear of the television.

It's restyled too, featuring a sleek black monitor look and with rotary
drum continuous band tuning. A telescopic whip antenna is situated at
the rear, together with a 75 ohm coaxial aerial input socket.
Versatile 3 way powering for AC Mains, internal batteries or an external
12v DC source (lead supplied), its ideal for the home, mobile, camping/
caravaning or that ‘DX-pedition’ to the local mountain (and we'll supply
the aerials if needed!). Completely compatible for use in the UK and
throughout the Continent (including FRANCE). It's just the answer for a
compact — 5.7(H) x 55(W) x 8.6(Deep) inches — high gain and
comprehensive TV-DX installation and at a reasonable price.
Stocks of this new receiver have just arrived from the Far East, — so don't
delay, order today and maximise your loggings.
YOKO model F6 multistandard VHF/UHF 5" screen TV (System B/G/I/L)
£95.00. Carriage UK £4.95; eisewhere POA.
Aerial Techniques, the company that knows the TV-DXing hobby carry a
comprehensive range of aerial equipment for every type of installation —
and with a huge range of filters, amplifiers, cables, rotators, masts and
supporting hardware. Send for our illustrated Catalogue at 75p, if it
doesn’t list what you want, then we can obtain it quickly.
STOP PRESS - New Triax style Notch Filter, covers whole of the UHF
Band, 470-860MHz completely tunable. Notchdepthup to 26d8B.......... £6.95
(includes postage)

Ali prices inclusive of VAT Delivery normally 7-10 days.
ACCESS & VISA Mail and Telephone Orders weicome.

\ AERIAL TECHNIQUES mmmmm

Poole, Dorset, BH12 2EH. Tel: (202 738232,

Portable AC or External DC operation 8 x 10cm
display with manual. £180
TELEQUIPMENT D43. Dual Trace 15MHz with
manual 1
TELEQUIPMENT SS4A. Single Trace 10MHz Solid
Statewith manual.............ccoooovommeee e
GOULD/ADVANCE 0S255 Dual Trace 15MMz with
manual £228
ADVANCE O0S250TV. Dual Trace 10MHz with
manual

HAMEG 207 Single Trace 8MHz with manuai ... £80

OSCILLOSCOPES
Type 4. 1 ire) T
TELEQUIPMENT DB3. Dusl Trace SOMMz Delay | i, . 200 S1ePs par rev. 120V (3 wire) Torqu 250z
b Typc 7. WARNER 24 Steps per rev. 3 Phase (6 vmo)
;E:;E%UI ENT D61 28V. Holding Torque 450z Inch ........................... £8 ea
u
S.E. LABS SM111 Dual Trace 18MHz Solid State SPECIAL OFFERS

COSSOR OSCILLOSCOPE CDU150. Dual Trace
35MHz. Delay Sweep. Solid State. Portable Bx10cm

Display. With manunl ................ NOW ONLY £180 each
Optional Front . Cover

Probes & Viewin

SOLARTRON O ILLOS

. Dual Beam
15MHz. With manual... ONLY £85 each
AVO VALVE TESTER CT160, Suitcase style. 22 bases

PAP ONLY £285 sach

(PAPE7)
MARCONI AM/FM Sig Gen TF 10668 10-470MHz£280
MARCONI AM/FM Sig Gen TF995 range from .. £180

AVO B complete with batteries & ieads....... from £48

Leather cases £10

AVO 8 MkV complete with batteries, leads & case
80

AVO TEST SET No 1 (Military version of AVO 8)
complete with batteries, leads & carrying caseC88
TEST LEADS suitable for AVOMETERS. Red & black
with 2 Croc-Clips & 2Prods (P&P£2) £8
AVO Model 73. Pocket Multimeter (.
rnn es. Complete with batteries & lead: cis
72 - similar to above but no AC current rlnga
Wllh batteries & leads. .. £10
ANALOGUE POCKET MULTIMETE
Taylor etc. With batteries & leads e

FARNELL SINE/SQUARE type LFI
act

2 1Hz-1MHz
.£80

.48
uire
B+K Precision CRT Restorer/Analyser Model 487.
Suppllod with 2 bases and manual (P&
PEN .. ONLY C128 each
KG1.8 Test atterns
ONLY £40 sach

& t2V out. Size:
Wi2smm, H75mm, D180mm. Cased. Un-used. (P&P
£3) ONLY £10 sach

)

Qwerty keyboard (as in Lynx Micro). Push to make.
Cased (P&P £8 sach
SWITCHED MODE PSU +/=12V 0.25A; SV 15A; 24V

.. C20 ench P&

—
COMMUNICATION RECEIVERS

Racsl RA17L S500KHZ-30MHz. With manual

only £140 each
Eddystone 730/4 480KHz-30MHz. With manual

only £110 each

240V Out-500VA £18 (P&P £5); 100VA £8 (P&AP £2)
24V Out-500VA £8 (P&P £5); 200VA £4 (P&P £4).

[ [SOLATING TRARSFORMER | Dol

Otncr Switched Mode PSU availsble. Pieass
enquire DATRON 3000 PROM COPIER (copies up to
10) (P&PE7) . £180 e

HAMEG OSCILLOSCOPE 605. Dual Trace 60MHz.
 £383

AVO TRANSISTOR TESTER TT169

Handheld GO/NQGO for in-situ Tenlng Complnlo
with Batteries, Leads & instructions (P
MV €12

Type 1. 200 Stepa per rev 4 Phase (5 wire) t12/24V.
Torque 250z inch (will run on SV with r:duCQd

torque) 15 0a
Typ‘ 2.6/12 Steps per rev. 3 Phase. 12/24V (will work
V). €2 0a

5 " £7.80
Type 3. NORTH AMERICAN PHILIPS 24 Slopl per
rev.4 wire 5V 3.3 amps 0-250rpm 0-200 PPs ....... £8 ea

Sweep. Com ponennen.r
HAMEG OSCILLOSCO
Component losler with2 robeu

Il Other Models Available
BLACK STAR FREQUENCV COUNTERS (PAPE‘)
Meteor 100-100MHz...
Meteor ti!l
Meteor 1000-1GHE.............ccrece e
BLACK STAR Ju 500 FUNCTION
GENERATOR
Sine/Square/Triangle. 0.1Hz 500KHz (P&P £4)2110
Black Star Orion Pal TV/Video Colour P.nem
Generator
HUNG CHANG DMM 7030 32 digit. Hlndheld 28
ranges including 10 amp AC/OC 0.1%. COmplete
with Battery & Leads. (P&P£4) . .. £39.80
As above DMM 6010. 0.25% ...
OSCILLOSCOPE PROBES
0> ) e e e

i

Telephone:

Used .qu-nd — with 30 d-g. [ []
This 13 a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability before
ordering. CARRIAGE all units £18. VAT to be added to Total of Goods & Carnage. Callers welcome Sam to
5.30pm Mon-Fri (until 8pm Thurs).

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

0734 68041

11, Kent Road, Parkstone, VISA
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On these pages we present details of
interesting contacis from clubs and
individuals. We would be happy to

receive any similar items from readers

Surplus Sale

* Wirral and District Amateur
Radio Club is holding its first
meeting of the year on Janu-
ary 6th in the D and W Railway
Inn, Meols, thus putting them-
selves on the right track for
the rest of 1988.

The club’s AGM is on Janu-
ary 13th, and, being an active
bunch, there is yet another
meeting on January 20th at
the Pensby Hotel, Pensby.
Then, on the 26th, the club is
holdingits surplus equipment
sale — without a doubt, there
will be a good turnout of
members hoping for a
bargain!

Club meetings are normally
held on the second and fourth
Wednesdays in each month at
Irby Cricket Club, Mill Hill
Road, Irby. For information
about forthcoming club
events, contact the club
secretary, Gerry G8TRY on
(051) 630 1393.

Film fun

Chelmsford Amateur Radio
Society’s monthly meeting for
January is to be a film and
video show, held as usual on
the first Tuesday of the
month, January 5th. As yet, we
have no info on the subject
matter, but doubtless it will
come as a pleasant surprise -
I've got the popcorn and ice
cream ready ...~

Club meetings are held at
the Marconi College, Arbour
Lane, Chelmsford, from
7.15pm. To find out more,
contact Roy G3PMX or Ela
G6HKM on (0245) 360545.

Errata

A small mistake was found
in the Loopstick Technology
articleinour Novemberissue.
Figure 1 should read L2
(L1+MW).

Ant-hology 5

An interesting new maga-
zine came our way recently -
the third edition of the Tiger
Antenna Magazine. Brought

out by Ant Products, the mag
is looking forward to a
circulation of over 1,000 with
its latest production, a figure
which has deservedly
increased with each issue,
having constructional and
informative articles as well as
various antenna facts. Hmm,
sounds like competition!

More windy tales

Those interested in the
‘Oscars’ may have noticed
that Oscar-9 was off the air
from 14-19 October. This was
due to the high winds which
swept across southern Eng-
land, taking with them the
Mission Control Station's
antennas (as luck would have
it, the dish tracking system,
which was not damaged, is
being refurbished and was
out of commission).

Fortunately, satellite com-
mand was subsequently
taken over by G3YJO, and
after some extremely hard
work by all concerned, the
tracking system was repaired
by October 23rd.

SOS

The campaign for an
amateur radio novice licence
is gathering force, with a
recent newsletter from the
secretary, lan Abel G3ZHT.

The novice licence is inten-
ded to attract the youth of
today to the hobby, a difficult
task in this era of sophisti-
cated communications equip-
ment - most of which no
longer requires the hard
study necessary to pass the
RAE.

According to the newslet-
ter, the novice licence would
employ simple, home made,
low powered equipment, run-
ning less than 5 watts and
using Morse code only. The
frequencies used would be in
a CW portion of the 28MHz
band, which is currently
under-used. The cost of a
transceiver kit would be
about£15. Sounds good, apart

from having to learn Morse -
all | cansay is— ... . .-.. .==.!

A social start

Felixstowe and District
Amateur Radio Society is
holding a social on January
11th - a convivial way to
welcome the new year.

On January 25th, Sam
Jewell G4ADDK will be giving a
talk on transverters. All lec-
tures and social meetings
take place at 8pm in the Scout
Hut, Bath Road, Felixstowe,
unless otherwise specified.
Further details can be
obtained from Paul G4YQC on
(0473) 642595, daytimes.

Chatty club

Rugby Amateur Transmit-
ting Society is feeling talka-
tive this month, and is holding
its New Year's Natter Night
slightly belatedly on January
5th.

On January 12th the ciub is
having a Constructors Corner
evening — with only three
months to go to the judging of
the construction competition,
this is an opportunity to get
some help and advice.

The club meets every Tues-
day at 7.30pm at the Cricket
Pavilion outside Rugby Radio
Station - - visitors and new
members are always wel-
come. For more information,
please contact Kevin Marriott
G8TWH.

Design on the Tyne

Newcastle University are
arranging a short course on
practical gate array and semi-
custom design, to be held
from April 11-15th at the
University.

Anyone interested in atten-
ding should contact Val
Adams, Centre for Con-
tinuing Education, The Uni-
versity, Newcastle upon Tyne
NE1 7RU, tel: (091) 232 4950.
Haway, man.. a little extra
information for prospective
attendants - the Long Bar is
highly recommended (sigh).

Worked all Britain

Bury Radio Society is hav-
ing a talk on January 13th on
the Worked all Britain award;
the speaker will be J Amer
GOALQ.

As usual, club meetings are
held every Tuesday in the
club room at the Mosses
Youth and Community Cen-
tre, Cecil Street, Bury, with

the main meeting on the
second Tuesday of the month.
Information can be obtained
from M L Jamil G1VQE, the
club’s publicity officer.

Edgware on air

Edgware and District Radio
Society is holding its AGM on
January 14th, but becomes
more informal later in the
month with an evening on the
air on January 28th. Listen out
for them!

The club normaliy meets on
the second and fourth. Thurs-
days of each month at 8pm at
the Watling Community Cen-
tre, 145 Orange Hill Road,
Burnt Oak, Edgware. The club
net is at 10pm on 1978MHz
every Monday. For more
information about club
events please contact lan
G4I1UZ on Hatfield 65707.

Rabbit, rabbit . . .

Worksop Amateur Radio
Society must love to chat -
looking at its club prog-
ramme, every other week is a
natter night! In January these
fall on the 12th and 26th, and
doubtless there will be plenty
to catch up on after the
Christmas break.

Areturn quizagainst Maltby
ARS is planned for January
19th - wonder who won the
first match? Doubtless all
concerned will be putting on
their serious thinking caps
whatever the previous result.

The club doesn’t say where
it meets — maybe you just
listen for the sound of voices
as you search ... In any case,
contacting Kevin Fox G4MDQ
on (0909) 566724 would prob-
ably help - he is the club’s
publicity relations officer. He
must know where the club
meets!

Bring yourown. ..

There must be some fit and
strong members in Coventry
Amateur Radio Society - their
meeting on January 8th is a
computer night, and they
urge members to bring their
own if possible...the local
hospital will be busy dealing
with hernia cases for months
unless we add the caution -
don’t bring the office main-
frame unless you can hire a
fork lift truck. ..

January 15th brings a night
on the air and Morse tuition,
and a talk and demonstration
on Packet radio is provi-
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sionally planned for January
22nd.

January 29th is the date of
the annual dinner. Breaking
those New Year's resolutions
to diet so soon? Quite right
too!

CARS meets every Friday at
8pm at Baden Powell House,
121 St Nicholas Street, Rad-
ford, Coventry, and further
information can be obtained
from the club secretary, Jon
G4HHT on (0203) 610408.

Hello to St Helens

A warm welcome is
extended to St Helens and
District ARC, who sent us an
info sheet - for the first time, |
believe. Other clubs take
note, we do appreciate it
when you take the time and
trouble to send us your news
and views, and we like
nothing better than to be able
to tell everyone about what
your club is doing.

Having said that, St Helens
ARC is still compiling a diary
of events and will send it on,
but they have told us that they
meet weekly on Thursdays
from 7.45pm at the Commun-
ity Resource Centre, Old
Central Secondary School,
College Street, St Helens -
opposite the main police sta-
tion (must be a law abiding
lot).

Morse tuition is available
before meetings if required,
and the man to contact for
details is Derek Ainscough
G10OMY on (0744) 818455.

Look, Martians!

MARS - the Midland
Amateur Radio Society have
let the catout of the bag—they
sentus aphoto toshowwhata
motley crew they are — well,
being ‘Martians’, they would
be, wouldn't they?

Most encouragingly for us
YLs, there are now two ladies
on the committee, but oddly
enough, despite all this
added efficiency, no prog-
ramme for the New Year is
forthcoming . ..the reason?
They are waiting for the
effects of the Christmas party
to wear off... If you really
want to know, you could
always contact Tom G8GAZ
and hope that he's feeling
human again.

The club does have an
address on this planet. Unit 5,
Henstead House, Henstead

Street, Birmingham B5 6QH -

is this a new address, or was
that the HQ that was due to
become a pile of rubble?
Going on the club's track
record, this one will probably
fall down soon in any case!

Quiet, please

The G-QRP Club celebrates
Hogmanay with the last day of
the '87 Winter Sports (for non-
Scots, that is January 1st).

The club will aiso be
extremely busy on January
23rd and 24th, with their OK/G
activity weekend, when they
will be around on all sorts of
interesting frequencies,
including 3560kHz and 18MHz
if open.

To join the club (which
produces an impressive mag
called SPRAT) contact David
Jackson G4HYY and make the
right low-powered noises at
him.

A tiring talk )

Verulam ARC has an activity
evening planned for Tuesday,
January 12th, and on Tuesday
20th, Gerald Stancey G3MCK
will give a talk entitied ‘Stan-
ding Waves' - someone find
the poor things a chair ...

The club meets on the
second and fourth Tuesdays
every month from 7.30pm at
the RAF Association
Headquarters, New Kent
Road, off Marlborough Road,
St Albans, and further
information is available from
Hilary G4JKS on St Albans
59318.

Elections

The following clubs have
elected new club officers:
Wimbledon and District Radio
Society - new chairman Peter
Horbaczewskyj G4ZXO; hon
secretary David Love G4RBQ.
Worksop ARS - secretary,
Carole Gee G4ZUN; chairman
George Pool GODKQ, PRO
Kevin Fox G4MDQ.
Basingstoke ARC - secretary
Jim Arnott GIWKK. [pew]

Why not write and
tell us about your
club? Your news
could be here next
month. Just send
details — dates,
meeting places etc
to our editorial
address (p3).

NOTES FROM THE PAST

In recent years there has been a
widespread belief that the appeal of TV
would become so powerful that sound
radio would inevitably be superseded,

except for the few without the means or
those without access to the programmes.
Conversely, there are signs that many
viewers are reverting back to their
- former listening habits once the flushof
novelty wears off. After a few months

even the less discriminating viewer
tends to look-in only when the program-

mes might interest him or there is

nothing particularly attractive on sound
radio,

Disregarding the sports events and the
purely spectacular items, vision adds but

little to the sound. Often it actually

detracts from it. As a viewer since the
early days | must admit that | have found
few TV entertainment programmes
which have given me so much pleasure
as many of the sound programmes have.
In fact, | can hardly remember getting a
good laugh out of TV and only too often
find myself acutely embarassed by TV
artists trying to be funny. On sound radio,
nonsensicality can be twisted by one's
imagination into readily acceptable
situations which become even funnier as
they pass into absurdity. Comic adven-
tures are not the only form of entertain-
mentmore amusing on sound only. Many
plays and talks take on a vivid reality,
creating scenes in the listener's
imagination infinitely better than any-
thing that can be put on in the TV studio.

Just lately we have had some outstan-
ding steam radio programmes —- perhaps
inspired by the competition of TV, They
have certainly made me wonder if TV
comedy, in particular, has any future. It
certainly has little past.

Rivalry

Many older listeners will recall some-
thing of the liveliness and enthusiasm
which the pioneers of broadcasting
infused into the early programmes.
Often the material was poor, the timing
faulty and the announcements facetious,
but it certainly had an atmosphere and
air of mutually friendly enjoyment.

Something of the same spirit re-
appeared at the beginning of regular
television in 1936. Gerald Cock, who was
then running it, realised his new baby
needed presentation with a friendly
approach, and together with asmall band
of enthusiasts managed to infect viewers
with something of the very real pleasure
they derived from what they were doing.
You could almost feel that you were
participating in it, and not being merely
allowed to watch it.

i
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SHORT WAVE NEWS

FOR DX LIST!

NERS

By Frank A Baldwin

All times in UTC, bold figures indicate the frequency in kHz

Having dealt with some of
the iIndian transmitters
operating on the low fre-
quency bands in the previous
two issues, the attention of
interested readers is now
wn to this update of Bang-

I8 esh Burma, Pakistan and
ﬁ’ Lankan stations on and

yar the 60 metre band (4750
td’/5050).

St
Bangladesh

The sole representative on
the band from this country is
on 4980. Here in the UK during
our autumn and winter per-
iods the signals from the
100kW Radio Bangladesh in
the capital city Dhaka are
often heard. The transmitter
is scheduled on the air in
Bengali from 1130 to 1715 but
features newscasts in English
at 1530 and 1705.

Burma

The Burma Broadcasting
Service, Rangoon, provides a
Nationalities Programme
which caters for those who
speak the various languages
of the country. This service is
radiated on 4725 and is some-
times heard by DXers based
here in the UK during our
winter periods. BBS Rangoon
is on the air with a power of
50kW from 1030 to 1445 (Satur-
day and Sunday until 1545)
during the months of January,
February, May, June, Septem-
ber and October. During
March, April, July, August,
November and December the
programmes are aired from
1030 to 1545 (Saturday and
Sunday until 1445). The lan-
guages spoken are Arakan,
Chin, Kachin, Kaya, Mon, Pwo
Karen, Sgaw Karen, Shan and
Burmese. The language sequ-
ence is altered on a regular
basis.

For the avid DXer there is
the Burmese Armed Forces
station at Taunggyi which has
been recently reported by an
Asian listener on a new fre-
quency of 6570. This repre-
sents a change -from the
previous channel of 5060,
where it transmitted the
Home Service in Burmese
and minority {anguages from

1030 to 1330, with a power of
1kW. The schedule remains,
but the power is now thought
to be 10kw.

Pakistan

Commencing at the low
frequency end of the band,
Radio Pakistan may be heard
on 4780, on which channelitis
listed to radiate the Home
Service in Urdu from 1300 to
1600 but has, according to one
source, been heard commen-
cing the transmission with an
English news bulletin at 1300.
The power is 100kW and the
frequency is likely to vary
slightly to 4779 on occasions.
Radio Pakistan on this chan-
nel is often reported by
European DXers.

Around 4790, the transmis-
sions emanating from Azad
(Free) Kashmir Radio may be
heard, claiming to be located
in Trarkhel. in fact, it is
located in lIslamabad, the
location of Trarkhel being
totally unknown to all except
those who make the claim!
The transmitter carries the
Home Service in Urdu and
Kashmiri from 1200 to 1415
and from 1430 to around 1805,
but includes a newscast in
English from 1600 to 1610. The
power is 100kW, the fre-
quency being subject to
slight variations from nomi-
nal. The seemingly intermin-
able Trarkhel choral anthem
is a feature of the sign-off.

PBC (Pakistan Broadcas-
ting Corporation) Karachi on
4815 carries the Regional
Service from 0215 to 0545 and
from 1400 to 1900. The power
is 10kW and, like the above
mentioned transmitter, it is
often entered into the log-
books of DXers world-wide.

Not so often featured in
listeners reports are the sig-
nals from PBC Quetta. It
transmits the Regional Ser-
vice on 4878.8 from 0045 to
0400 (Friday until 0345), and
from 1745 to 1800 with a power
of 10kW.

Azad Kashmir Radio, Isla-
mabad, appears again on
4980, on which frequency it
radiates the Home Service in
Urdu and Kashmiri from 0045

to 0430. The power is 100kW.
On 5010 the seldom heard
PBC Islamabad features a
news bulletin in English, read
slowly from 0230 to 0245. The
power is 100kW and the fre-
quency can vary to 5009.

Sri Lanka

SLBC (Sri Lanka Broadcas-
ting Corporation) Colombo,
not often heard here in
Europe, operates on 4870 with
the Commercial Service in
Sinhata from 0000 to 0230 and
from 1030 to 1730, the
Educational Service in Eng-
lish being from 0235 to 0628.
The power is 10kW.

The National Service in
Sinhala from Colombo is on
the air from 2330 to 0230
(Saturday and Sunday until
0730) and from 1030 to 1730
Monday to Friday inclusive.
The power is 10kW and the
frequency is 4902. This station
is often heard and reported by
European and UK DXers..

On 4940 Colombo is onthe
air with the Commercial Ser-
vice in English from 0000 to
0230 and from 1100 to 1730 at
10kW. The Commercial Ser-
vice in Tamil from Colombo is
featured from 0000 to 0300 and
from 1030 to 1730 on 5020, with
a power of 10kW. The last two
Sri Lankan stations men-
tioned are rarely heard here
in Europe.

Using the information
below, you should be able to
tune into a number of exotic
stations on the short wave
bands.

[ _AFRICA |
Kenya

The Voice of Kenya, Nairobi
on 4885 at 2102, OM with a talk
in vernacular, announce-
ments, choral rendition of the
National Anthem and off at
2110. This was a transmission
in the National Service, sche-
duled from 1830 to 2010/2110.

Seychelles

FEBA (Far East Broadcas-
ting Association) Mahe on
11760 at 1750, YL with a
religious talk followed by the

station mailing address,
organ music and off at 1804 at
the end of an English trans-
mission to East Africa, timed
from 1731 to 1804 (Saturday
and Sunday until 1824).

Angola

Radio Nacional, Luanda on
3355 at 0411, jazz music USA
style followed by songs and
announcements in Portu-
guese. It goes off suddenly,
without the National Anthem,
at 0415. At 10kW, Radio Nacio-
nal on this channel is sche-
duled to operate in Portu-
guese from 1800 to 0530. The
frequency can vary and is an
alternative to 3410 variable.

South Africa

SABC (South  African
Broadcasting Corporation),
Johannesburg on 4880 at
0417, local pops, announce-
ments of anniversary events
and listener’s birthday, all in
English. With a power of
100kW, Radio Five program-
mes are aired from 0300 to
0520 and from 1555 to 2200.

Tanzania

Radio Tanzania, Zanzibar
on 3339 at 1807, OM with a
newscast in English of both
local and world events. Prog-
rammes are mainly in Swahili,
the schedule being from 0300
to 0500 and from 1430 to 2000.
The power is 20kW.

Costa Rica

Radio Reloj, Irazu on 6005.5
at 0235, OMs with a discussion
in Spanish, this programme
also being logged in parallel
on 4832.

Cuba

Havana on 6035 at 0408, YL
with a newscast followed by
the station identification dur-
ing an English programme for
Central America scheduled
from 0400 to 0600.

Havana on 6090 at 0401, YL
with a news bulletin, the
station identification and a
news commentary in the
English transmission to North
America timed from 0000 to
0600.
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Honduras

La Voz Evangelica, Teguci-
galpa on 4820 at 0257, OM with
a religious talk in Spanish
followed by some organ
music. At 5kW, this one is on
the air from 1100 to a variable
closing time around 0500.

Alaska

KNLS Anchor Point on
11820 at 0900, chimes interval
signal, OM with the station
identification in English and
address for reports, the sche-
duleand programme preview.

KNLS Anchor Point on
11930 at 1003, YL with
announcements, piano jazz
music during the English
programme for South East
Asia, timed from 1000 to 1100.

Bolivia

Bolivian stations continue
to occupy the writer's inter-
est. The following are some
which have been recently
logged but not reported in
these columns of late.

Radio Santa Ana in Santa
Ana de Yacuma on 4648.8 at
0457, folkloric songs and
music in the local style. At
1kW, Radio Santa Ana
normally programmes in
Spanish from 2130 to around
0200 but on this occasion was
on an extended schedule,
probably in celebration of
some local event.

Radio Abaroa, Riberaita on
4712 at 0246, OM with a talk in
Spanish. Radio Abaroa is on
the air from 1100 to around
0400 with a power of just
0.5kW.

Radio Nuevo Americainthe
capital city of La Paz on 4794.9
at 0335, OM with a talk in
Spanish which included sev-
eral mentions of Quito,
Ecuador. The schedule of this
1kW transmitter is from 2200
(variable to 2000) to around
0400 (Sunday from 1000 to
2245),

Colombia

La Voz de Yopal, Yopal on
5050.1 at 0025, YL with folk
songs then OM with the fuil
station and Caracol Network
identification in Spanish, this
being followed by some
announcements and then
more folk songs complete
with guitar backing. LaVoz de
Yopal is on the air in Spanish
from 1100 to 0100. The power

is 1kW and the frequency can
vary to 5049.5.

Ecuador

Radio Centinela del Sur,
Loja on 4889.7 at 0256, songs
and music, OM with the
station identification at 0300,
announcements and promo-
tions, some with echo-effect,
then YL with more folk songs,
all in Spanish. With a power of
2kW, thisoneison the air from
1100 to around 0400,

Radio Catolica National,
Quito on 5055 at 0544, OM with
a religious talk in Spanish
having a muted classical
music background, OM with a
hymn, announcements and
then suddenly off without the
National Anthem at 0600.
Radio Catolica Nacional is
scheduled in Spanish from
1100 to 0300 varying to 0600.
The power is 9kW.

Peru

Radio Tawantinsuyo, Cuzco
on 4910.4 at 0109, folkloric
songs and music in the
Andean manner. The sche-
duleis from 0900 to 0300 with a
power of 5kW.

Radio Tropical, Tarapoto on
4936.1 at 0337, announce-
ments and promotions in
Spanish, YL with a folk song.
Radio Tropical has a power of
1kW and radiates from 0930 to
0400.

i = AT
Afghanistan

Radio Afghanistan, Kabul
on 4775 at 1828, OM with a talk,
some songs and local-style
music in the Dari programme
for Europe, timed from 1730 to
1830. The Kabu! City Service
is from 1230 to 1530. Radio Iran
Toilers programmes in Farsi
are broadcast from 1530 to
1730.

China

Radio Beijing on 4883 at
1637, YL with a talk in Russian
followed by choral songs.
Programmes in Russian are
broadcast from 1300 to 1400,
1500 to 1700 and from 2200 to
2400. The power is 50kW.

Radio Beijing on 7770 at
2034, songs and local music
with announcements in the
Home Service 2 which is on
this channe! from 2000 to 2300
and in parallel on 9030.

india
AIR Hyderabad on 4800 at

1835, YL in English with a
newscast mainly of local
affairs. AIR Delhi was also
logged the same afternoon on
4860 at 1538, in parallel.

AIR Madras on 4920 at 0052,
OM with songs in vernacular
together with indian orches-
tral music accompaniment.

AIR Delhi on 4990 at 0018,
OM with a talk in the Tamil
programme. Also logged in
parailel on 3905.

indonesia

RRI Palembang, Sumatraon
4855.8 at 1613, YL with songs
in Indonesian and kronchong
music. The schedule is from
0900 to 1600/1700 and from
2200 to 0115 (Sunday until
0700) and the power is 10kW.

RR! Bukkittinggi, Sumatra
on 4911 at 1533, OM
announcement, songs, repe-
ated chimes interval signal at
1559, announcement and then
a newscast in Indonesian at
1600. The power is 1kW, the
schedule being unknown at
the time of writing.

Malaysia

Kuching, Sarawak on 4950
at 1515, play theatre, OM
announcements and then a
talk in English, YL with
announcements in English, a
rendition of the National
Anthem and off at 1600.

| _____PACIFIC |
Australia

VLB8A Alice Springs on 2310
at 1840, OM with time check
announced as ‘Northern
Territory time is ten past four’
then an Elton John song. Also
logged in parallel on 2325.
This was a transmission in the
Northern Territory Service
whichison the air from 0728 to
2228 with a power of 50kW.

Radio Caiman on 9960 at
0217, YL with atalk in Spanish,
some dance music, then more
talk, mostly about Cuba, OM
with the station identifica-
tion. The schedule is from
0000 to 0330, all in Spanish.
The transmitter is thought to
be located in Guatemala.

Iran’'s Flag of Freedom
Radio on 7080 at 1707, OM with
a harangue in Farsi (Persian).
Subjected to the inevitable
jamming, this clandestine
radiates from 1630 to 1830 on
this frequency.

Radio Voice of Ethiopian
Unity on 11180 at 1857, songs,
music and announcements,
some pipe instrumental
music then OM with atiradein
Ambharic. Also heard in para-
llel on 9430.

Radio Candip, Bunia, Zaire,
on 8066.3 at 1914, announce-
ments in French, pops, OM
with a talk in French,
announcements, the National.
Anthem and off at 2001.,At,
10kW, Radio Candip operates.
in French, vernaculars and -
Swahili from 1300 to 1915/2000. .

Radio Mozambique,
Maputo, on 4865.3 at 1811,
songs with guitar music then
announcements in Portu-
guese. Maputo operates on
this channel from 1500 to 2205
with a power of 25kW.

Radio Nacional, Luanda,
Angola on 4952.8 at 1839,
songs and music then OM
with a talk in Portuguese. The
schedule is from 1800 to 0530
and the power is 10kW.

NOW LOG THESE
RRI Ujung Pandang,

Celebes, Indonesiaon 4753 at
1602, OM with a newscast in
Indonesian, YL with a short
talk, OM with a song and then
off at 1610. The schedule is
from 2055 to 0030 with irregu-
lar broadcasts from 0855 to
1605/1625. The power is 20kW.

Kalamabad, Iran on 3779.3
at 1910, OM with a talk in the
Turkish Foreign Service with
many mentions of Irana, then
some rousing martial music.
The programme heard is
timed from 1830 to 1930, the
power being 100kW. Trans-
missions are usually blotted
out by radio amateur SSB
transmissions which, on the
occasion reported here, were
absent from this frequency.

Radio Madagasikara,
Antanarive, Madagascar on
4960.5 at 0015, OM and YL with
a discussion in Malagasy, OM
with announcements at 0030
followed by some music inthe
local manner. The current
schedule is uncertain but
Radio Madagasikara has
been reported closing at 0400.
The power is unknown.

With most of the foregoing
low frequency station
reports, only those scheduled
times most likely to be heard
by listeners here in the UK
have been included.
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CM14 4SE.
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Advertisements will be inserted in the first available issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

B FT767GX HF bands transceiver, mint condition,
original packing and manual, one year guarantee
remaining, £1,265 ono. Paul, tel: (0892) 35830
evenings.

B Exchange Pan-International Crusader X, 12
band (0-530MHz) FM/AM/SSB/CW professional
digital receiver, for Sony CRF330K, or CRF320.Tel:
(08%) 7431570.

M .Valves for sale. Approx 350/400 ancient and
modérn, all unused. Best offer secures. Write to G
Lewis, 40 Euston Avenue, Watford, Herts.

B Vintage wireless: Marconi model 39 vintage,
c1928, £58. Also horn speaker 21in high, swan neck,
betieve ATM, (c1924), gwo, £45. Contact A Holmes,
tel: 01-977 8938 (Teddington)

B Dual band base/mobile. 2m/70cm multimode
comprising FDK750E, FDK expander 430 and FDK
matching mains power supply. 1IW/10W, scanning,
dual VFO, duplex, etc. Boxed and in mint
condition, used for two weeks. Genuine reason for
sale, £350 or might exchange for HF gear. 2m small
linear wanted and accessories for Trio 2400, John.
tel: (08482) 314

B Etch resist tweezers, new, 3 £1. Cleaning liquid
for cassette and all tape heads, £1 per bottle. Self-
tapping screws, mixed, 100 for £1.50. Credit card
calculator, £2. Learn hypnosis cassette tape, £3.
Quality micro switches, 250V 10 amp, £2.50. Coiled
stereo lead, free, £1 post. Quality clock module,
green fluorescent display, £13.50. LED clock, 1in x
2%in, complete with holder, £5. Typhoon diving
fins, large, to fitover wet suit, boots new, £10. Some
photographic items including photos and models’
clothes. Send SAE for list by post. Mr D Martin, 6
Downiand -Garden, Epsom, Surrey KT18 58V

B Panasonic DR31, 32 band Rx, PLL synth,
wide/narrow bandwidth selector, BFO, dual conv.
on SW to 30MHz, mains or 12V batt, £125 ono.
Benkson TR31 7 band pocket Rx, LW/MW, SW 11-
125 metres continuous and stereo FM, £27.50 Tel:
01-959 7715

B Pye T100 FM trans. 100W o/p, high band easy
shift to 2m, £40. Pye Westminster W15AM good
condition with speaker mic leads and cradle, low
band, £€18. STC/TT starphone, fow band AM,
complete with accessories, £18. High power filters
and circulators for 2300MHz. lain, tel: (0698) 852349
after 6pm for details

B Zilog Z8 tiny basic development system (R &
EW, version) includes two Z8 development boards
with EPROM programmers, one PSU and cassette
interface, one Z8 control board. Full software,
original articles and Zilog manuals, £100. Sinclair
ZX81 computer in mint condition and boxed, £10.
Advance signal generator type E2, calibrated
100kHz to 100MHz with instruction book, £10. BASF
80T slimline 5%” disc drive, £20. Three Hitachi
HD64A180 designer kits £10 each. Norman Bishop,
GA4LQE, 4 Sawyers, Elmsett, Ipswich, IP76QH. Tel:
(0473) 338158

B Scopex 4D25 double beam oscilloscope, £110
plus carriage. Linstead M2B electronic millivolit-
meter, £15. Heath audio wattmeter type AW1V, £15.
May also have advance 240 double beam scope for
sale - Phone for details. Several paraliel
keyboards (Cherry), £20 each. D Russell, 9 South
Beach Road, Ardrossan, Ayrshire KA22 8AX. Tel:
(0284) 64144 evenings. -

M Stock of rare and older type valves. Some new,
some ex equipment, to be sold as one lot.
Enquiries from overseas buyers weicome. Mr
Shaw, 86A High St, Poole BH15 1DB. Tel: (0202)
680500

B Magazines...any offers? Personal Computer
World Jan '83 to Oct '85 and some more recent
ones. Electronics & Computing Monthly Oct '82 to
Jan '86. Radio & Elecronics World Nov '81 to

present time, 55 copies, some missing. Practical
Computing Nov '85 to Jan '87. Computing Today
Nov '78to Aug '84 with only Dec '80 missing; thisisa
full set of this magazine. Electronics Today
International Jan '84 to present time. Prefer that
buyer collects if possible. Contact C G Dixon,
Kyrtes Cross, Peterstow, Ross-on-Wye HR96LD or
Tel: (0989) 62715

B Eddystone 730/4 commu nlcatlons receiver with
BFO and crystal phasing, perfect working order, §
bands 48kHz to 30MHz, ideal for SWL £120 ono.
John, Tel: 01-397 7931 evenings or 01-543 0077
office hours

B R107, grubby but intact, not working. World War
two relic. Belived made by Cossor, offers. Tel:
Churchill 852638

B Realistic Pro2001 scanner VHF/UHF 16ch with
plug-in aerials and manual, £85. Realistic Pro2002
scanner VHF/UHF, airband, clock 50ch, £125
CD6000 airband scans 110MHz to 140MHz mobile
or base with 12V PSU included, £50. All good cond.
but redundant as | now have 2004! Te!: South-
ampton (0703) 473403

B Atari 520STFM computer, 3 months oid, seldom
used mint condition, original packing, £250 ovno.
Some p/d software available, Ferguson green
screen monitor, £40; Datong Morse trainer £35,
Morse key, £2. Altai TV aerial amp, £5. Tel: (0823)
432909 before 10pm please

B For sale by tender (offers). Video dist amps,
audio jackfields, new capacitors, transformers,
motors, valves, relays, power supplies, cable, wire,
multicore, coax, plugs, sockets, etc. For appoint-
ment to view please write or telephone. Also
available by mail order. 10kg packs of assorted
components, equipment for just £20.00 post paid
includes over 500 parts all new plus many other
items. Send cheque/PO to: Mr Bailey, 1435
Pershore Road, Stirchley, B'ham B29 7JD. Tel:
(021) 472 3688

B Sony CMA/3CE camera adaptor, 120. Folded
horn speaker, 75W 8 ohms, £20. Microwave
associates ML1197 muitiplier, 3mW output at
7380MHz, £15. Two antique medical shocking coils,
£20 each. Antique Beamu violet ray HF apparatus,
£30. Vacion ion pump power supply, 5kV o/p,
metered, £20. Rochar 8-digit universal counter-
timer A1149C, £30. Intel dual 8" disc drive, model
MDS721, £50. Tel: Middleton Stoney, Oxon (086
989) 437

B Turntable/pick-up: Michell electronic ref
model with glass platter, SME ser |1l arm/Goldring

.'910 IGC' cartridge (Vanden Hul stylus) mint

condition, £195 complete (p/u arm alone is now
£215 inc vat) also Wireless World Dolby unit in
polished wood case c/w calibration tape and all
data, £28. Also Pentax 135mm telephoto lens KA
type (mint) with U/V filter, builtin hood, £67 - or will
part-ex amateur gear in similar condition. Tel:
Cheshire 051-355-2833

B QRT sale, Advance AF sig gen H1, with manual,
£15.00. Bradley electronic muitimeter dc-1500 MHz
with probes & manual, £18.00. S G Brown prof
h/phones, £5.00. 2mtr mobile whip & pod, £3.00.
Racal mobile handheld ptt mic, £3.00. Mobile 12V
PSU for scanner Rx’'s, Bearcat, SX200N etc, £5.00, 4
off h/duty Tx. Ae insulators, £3.00. Approx 100ft of
RG14A Tx 0.5in coax, £5.00. Approx 50ft of 300 ohm
ribbon cable, £3.00. BA/metric ratchet socket set,
£4.00. 13A 6skt. distribution block, £5.00. Box of
useful components, meters, PSU modules, clean
PCB, resistors caps etc, £5.00 the lot. G4FZG
QTHR, Tel: (0242) 580329

B Pan-Crusader X 12 band, professional, digital,
Rx MW, LW, 4 SW, 5§ VHF, UHF, USB-LSB-CW.
(excellent condition) Tel: (061) 7431570

B AR2002 scanner. excellentcondition, c/w power
supply, telescopic aerial & battery lead, in original

box, £400. Contact Brian, Tel: Cookstown (06487)
64865, after 1800

B EMI RMO015 scope with manual, needs EHWT
winding, £20. Collins tuner, 2300-4450MHz, and
mixer-iF-amp, £20. Two chart recorders. Contain
large edge- type 1001A meters, £10 pair, in heavy
alloy cases. Another, potentiometric, £10. Wayne-
Kerr cavity resonator, 7000-14000MHz, £20. Dish
antenna, 30"dia, waveguide 16 feed and atte-
nuator, £20. Marconi TF1077/1 FM signal generator,
£15. Tandy TRS80 4 colour graphic printer, new,
£50. Dynex 14" Winchester disc drive, model
XDD6222-TA133B with BASF cartridge. Cannot
test, so cannot guaranteem £25. Cambridge
unipivots, 6pA and 240mV, £10 each. Middleton
Stoney, Oxon, Tel: (086 989) 437

B EPROMs for sale: 2716/2516/2732, £1 each inc
postage and packing. Mr D Keene, 16 Leasowes
Av, Green Lane, Coventry CU3 6BH

| Colt 320 FM biack shadow SSB, converted for
super high up into 28MHz, suitable for further
conversions excellent condition, £75 ono. Tel:
(0228) 34294

B AVO2001 DVM handheld, cost £85, offered at£40
inclading p&p. Sinclair DM235 DVM portable or
bench, NiCads & PSU, £25 including p&p. CT436
dual beam scope, £45. all seen working. Tel: (070)
621 8290 evenings after seven

B Ranger AR3500 mobile 10 metre, multimode 26-
30MHz, digital readout, AM, FM, LSB, USB, CW.8W
FM, 25W SSB, lovely rig, hardly used cash needed
urgently, hence £385. Les, tel: (08926) 65183
evenings Crowborough

B FT790R Yaesu 70cm multimode, mint condition,
never used, portable or mobile with box and
manual, £260 ono. Bob G1EGL QTHR. Tel: (0953)
604019, Wymondham, Norfolk

B R1155 - vintage RAF aircraft receiver. Has
anyone a circuit manual, or details of a power
unit/output stage please? { will pay asking price,
or will buy a working receiver with a power pack.
Tel: Peterborough 64783, 9 to 6 and ask for Den
B Commodore 64, data cassette, light pen,
MPS801 printer, joystick, small amount of soft-
ware, some blank cassettes, books etc. All in
original packaging and in excellent condition.
Must be a bargain at £225 the lot. Tel: (0742) 664453
® Oscilloscope for sale. Philips PM3230 10MHz
dual trace in excellent condition. Must be a
bargain at £85. Tel: (0742) 664453

B AVO valvetester plus manuais, also AVO
oscillator. Best offer secures, will split. Write to: G
Lewis, 40 Euston Ave, Watford, Herts

EIBM3101 intelligent terminal, professional one
this! complete high-def VDU, logic unit, keyboard
all cables and handbook, multimodes plus intelli-
gent modem autodial and auto mode select, dial
up the world with this, the hackers delight. First
offer £150, all as new. Tel: 070-621-8290, evenings
after seven

B Vintage US signal corps frequency meter,
BC221AC complete with caiibration charts,
phones, power unit, vgc, £70. Rare old WD 44 to
61MHz wireless set, No 17 Mkl searchlight
transceiver with original carton, handbook and
accessories - all mint, £150. Two type 'F’ field
telephone sets with original field cases - all mint,
£25 the pair. US army telephone test set EE658, as
new, £35. Tel: Bookham (0372) 52569, evenings

B Collectors: ZC1 Mk2 transceiver, believe New
Zealand version of army 22 set. Quite good
condition and appearance. Offers? Tel: (08677)
2300

m Eddystone 770R communications receiver, £75.
Would prefer buyer to inspect if possible. Tel:
(0922) 642509

m Private sale, large quantity of electronic
components to be cleared, also some photo-
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graphic items. Please send 2x 13p stamps for list to
Mr Lawrence, 7 Griffin Crescent, Littiehampton,
Sussex
B MTV435 20 watt, 70cm video Tx, £110.00. B+W
camera, £50. Receive conv, £25.00. Trio TS811E
70cm base station, £675 or part-ex FT790/290/690R
orWHY? Small B+WS5in TV, £40. Anyone interested
in the TS81E 70cm base. Don't hesitate to contact
me to discuss a good deal. | need a FT790 or cash
quickly. Contact Chris Barker, 52 Spode Street,
Stoke on Trent, Staffs ST4 4DY. Tel: (0782) 46570
B Thousands of electronic components to clear
out, free to make room in workshop. For your free
pack just send two 18p stamps to cover p&p. Mr
Edwards, 16 Station Street, Ilkeston Junction,
ilkeston, Derbyshire DE7 5TE
W 80m QRP CW Tx/dc Rx, c/w ATU and meter in
case 125 x 85 x 150mm, £30. PSU 12V reg 1A,
metered, ¢/w audio amp and speaker, in matching
case, £23. G4GRM, QTHR, Tel: 01-878 0069
M Marconi signal generator TF144H/4, 10kHz to
72MHz. Working but needs some attention. Also
Murphy TU160 receiver-chassis and speaker only.
10 valves, 10 wavebands, working. Tel: (0730) 62049
B Transistors, 741 and 555 ICs, diodes, 8 and 14 pin
sockets, mixed lot, half price, £5.25. Tape head
cleaning liquid, full bottle, £1. Lapel mic, £2 with
clips. A dressing too! for any bench grinder, will
sharpen and clean off the surface, £8 and one £16,
both new, with instructions. Tweezers not affected
by etch solution, new, 2 pairs 50p. Some mixed
components and hardware free, send 20p for post.
Some photographic gear, photo sets, models’
- clothes etc. Sae for list, all by post only, Mr D
Martin, 6 Downland Garden, Epsom, Surrey KT18
58J
B GEC HF communication receiver, model
RC410/R, with handbook, good working order.
Frequency range continuous coveérage from 2 to
31MHz in 29 switched bands. The receiver is a
double superheterodyne design, employing a
digital frequency synthesizer. List price £1,500.
Will exchange for a Racal RA17L. Buyer collects.

Reason for exchange, can't get used to digital. R
Worledge, 3 Hampshire Close, Ernsford Grange,
Coventry CV3 2FP

B Sony short wave receiver |CF20001D, ICF6800
CRF320/CRF330 world zone, or Panasonic RF8000,
RF9000, Grundig Satellit 1400, 3400 professional,
will consider Icom, Trio etc. Good cash price
offered, collection arranged, Tel: (02302) 2438,
Beds ’

B IC2E or similar FM hand-held. Tel: 01-427 5825,
after six, Martin G6RBF

B ARC-5/command sets BC453, BC946, R28, T19,
T23, BC455A or B Dynamotors DM33A, 50Y82 plus
racks, cables, contro! gear or info on availability.
R4-ARR2 info such as circuit and operating instrs.
Just getting into ham radio. Brian Clarke, Flat 6, 56
Warwick Place, Leamington Spa CV32 50F. Tel:
(0926) 315580

B Photo copy of circuit diagram and setting up
instructions for Airmec frequency meter, type 265.
Bruce Adams, 53 Red Leasowes Road, Halesowen,
West Midlands B63 4SE

B Circuit diagram and/or construction instruc-

tions for Codar CR45 radio, also coils for same. All -

letters answered and ali costs met. MrJ S Bird, 44
Lowcroft, Ashurst, Skelmersdale, Lancs WN8 6TZ.
Tel: (0695) 23963

® AOR2001 scanning receiver in good original
condition. Tel: Steve G1XSA, Tyneside (091)
2661127 evenings, weekends

B Wanted any of the following data sheets, or
photocopies of the following IC data sheets
SN76227N, TMS1045NL, UPC1350C, MC1351P,
TAAS550, TAA940B. Please reply to S Clapson, 44
South Road, Portishead, Bristol BS20 90X or Tel:
(0272) 846484

B Early valve radios and components. Tel:
Reading 883799

B Eddystone receivers wanted by collector.
Circular dial-models, 504, 670, 680, 688, 710, 840;
Horizontal dial models 720, 739, 888, 960, 850/4, also

'VHF converters 820, 820A, 930, very high price

offered for 960 and EY11. Also pre war models,
except 358. All original literature also needed
please. Richard Baker, Tel: (021) 556 3342 (not
weekends)

B SX200N UHF VHF scanning receiver, offers.
ATU Amtek, £20 ovno. Wanted Yaesu FTK101
complete with power pack, ATU etc. Also Cobra
148GTL DX, for conversion. J Tarleton, 499 Burton
Road, Midway, Burton on Trent DE11 ODO. Tel:
(0283) 221870

B Sony ICF76000 receiver, plus PSU, required in
good condition in exchange for HF transceiver
with PSU. Type KW2000A all valve, and recently
serviced by original manufacter. Please call Eddie,
tel: 01-445 0528. Station GOAQI, QTHR

B Exchange CBM64 datasette, joystick, many;
business/games progs. Comm-in-64 RTTY/AS«
CII/CW/SSTV boards/ST5TU; TC2E and TC27E:
SX200 scanner, al! vgc. Wanted gen cov Rx
(portable or base), 70cms. Module for FTVS6Y, 2
metres/70cms dual bander, H/D rotator, HF, beam,
or WHY: Mr J Merson GM4MOA, 4 Low St, Buckie,
Banffs, AB5 1UX fext
B RTTY interface for Sinclair Spectrum 4 or any
suitable equipment, meter movement from AVOS8
Mk 2 or faulty model. Mr Dyke, 19 Mursley Rd,
Swansbourne, Milton Keynes MK17 0SH. Tel:
Mursley 602

BUrgently wanted, Yaesu FR400DX, also Trio
JR599 ham band receivers. Your price paid. Mr L J
Poyner, 29 Love Lane, Weymouth, Dorset. Tel:
(0305) 820311 Extn 3365/3367 daytime

W 430/726 70cms unit 50/726 6m unit and SAT726
satellite unit for Yaesu FT726R base station. Will
pay £130, £165 and £40 respectively if in perfect
condition. FT690R Mk, | will pay £265 plus any
accessories,R7000 scanner, will pay £565. Tandy
DX400 portable, will pay £50 - condition important,
but must be working, secondhand compact discs
not classical music videos VHS only, pocket TV.
Mike G1XGM, 518, Brownhill Road, Catford,
London SE6. Tel: 01-461 5398
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CATALOGUE No24

Bigger and better than ever before. 64 pages
crammed with thousands of exciting bargains.
Electronic components, power supplies,
motors, fastenings, ballraces, tools, surplus
mechanical miscellanea, plastics, PTFE and
many more al! at bargain prices.

SEND 75p

J A CREW & CO
Spinney Lane, Aspley Guise
Milton Keynes MK17 8JT

G4 DXX

Video Electronics

For Icom, Dray, Wells, DAIWA, Datong. N934 MHz
equipment, logbooks,
rotators, cable, etc.
OPEN 9-5pm, Closed Wednesdays
141 Lancaster Road, Morecombe, Lancashire LA4 SQU

Phone: (0524) 418873 KN

AGRIMOTORS
MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST OFFICE, MERTON.
Nr OAKHAMPTON, DEVON EX20 3DZ
OPEN 6 DAYS 9-6 LUNCH 1-2pm
EARLY CLOSING THURSDAY 1.00pm
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
08053 200

Selectronic

The UK's leading suppliers of
934MHz personal radio equipment

203 High Street
Canvey Island, Essex,
Tel: 0268 691481
(Open Mon-Sat 9-5.30)

Amateur radio equipment also in stock

RF DEVICES AT ROCK
L]
BOTTOM PRICES!
Nobody beats us! .
Over 30,000 RF devices at low prices
REPLA RF TRANSISTORS
MRF454 HF/SSB 80W £24.50
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £3.25
2SC1969 HF/SSB 18W £2.75
25C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32w £15.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.20
M57712/37 SAV7 VHF/FM 25W £39.50
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W £49.50
M57719 VHF/PMR 15W £31.20
M57727 VHF/SSB 38W £47.50
M57749/SAU11 934/FM 7W £39.20

Send £1.00 p&p. SAE for full list
All prices inc. VAT
Many Ic’s and other types in stock
Equivalent for most devices available

RAYCOMLTD
DEPT RE International House,
963 Wolverhampton Road,
Oidbury, W. Midlands
B69 4RL
= 021 544 6767 A

ETESON ELECTRONICS

158 Lower Green,
Poulton-le-Fylide, B
Tel: (0253) 885107

Open. 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun.
Electronic Component Specialists.

A wide range of electronic P . IC's, capaci
transistors, resistors, plugs and sockets etc.

PROFESSIONAL GRADE VHF-
FM BROADCAST EQUIPMENT

The Galaxy range offers superb specifications
at an economic price. We offer a special range
of high quality transmitters, power amplifiers,
stereo encoders, UHF repeater links,
compressors, antennas. Powers 10w to 1kw.
Builtto high specifications at an economic
price. Meets iBA & Full Broadcast
specifications.
Phone now for prices and delivery:
Cyberscan internationai
3 Eastcote View, Pinner,
Middx HAS 1AT. Tel: 01-868 3300

HEATHKIT U.K.

Spares and service centre.
Cedar Electronics, Unit 12, Station
Drive, Bredon, Tewkesbury,
Glos. Tel. 0684 73127

o0&

Ra
Electronics

The communications and electronics mogazine Wor[d

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75.

BEAM VIDEO

Throughout the house on Channel 36.
Price £10.50 + P&P 50p. Phone for leaflet:

Electronic Mailorder A
62 Bridge Street, Ramsbottom
Lancs BLO 9AG
= Tok: 070682-3036 (24hrs) .

64 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

-----------------------------
B RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM [ |
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B COPY enciosed......| [0 to follow......[] [ |
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PAYMENT ENCLOSED:....... g — e e Ve I 0
N Credit Card
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Telephone
the advertising
department on:
0277 219876
for details

*psss...~

ALL THE SUPER
BARGAINS ARE
ON THE
INSIDE-FRONT
COVER OF THIS
MAGAZINE!!

PROFESSIONAL
ELECTRONICS TECHNICIANS

Short re-training courses (3 week)
VCR SERVICING
MSC GRANT AID PAYABLE TO EMPLOYERS (ATS GRANT
50% OF FEES). UNEMPLOYED MAY BE ELIGIBLE FORFULL
JTS GRANT AID

HIGH PRACTICAL CONTENT ON ALL COURSES
BTEC ONC AWARDS
NEXT COURSES COMMENCE 1 1th JANUARY 1988

TELEVISION AND VIDEO. COMPUTER TECHNOLOGY.
TELECOMS. PROGRAMING

The LONDON ELECTRONICS COLLEGE Dept REW
Brompton institute
Road, London SW3 9SU
PRESTEL*21154958

Tel: 01-373 8721

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-531 1568
ENAMELLED COPPER WIRE

swa b 8oz 203

81034 363 2.09 1.10 0.88
3510 39 382 2.3% 1.27 083
40 to 43 6.00 3.20 2.25 161
44 to 47 8.67 5.80 3.49 275
48 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
1410 30 9.09 5.20 2.93 1.97
TINNED COPPER WIRE

1410 30 397 2.41 1.39 0.94

Fluxcore

Please add 15% VAT. Orders under £3 add 50p.
SAE for list of copper and resistance wire.
Dealer enguiries welcome.

JANUARY 1988

JAPANESE Ic’s (PART OF OUR RANGE)

AN7178 £2.95, BAS406 £2.20, HA1377 £2.20, MA1392 £2.50. HA1394
HA1397 £2.75 HA 13968 £2.75, HA 13001 £2.95, LA4460 £1.

-30. 5 72 .95,

. TA7280 £3.50. TA7281 £2.95, TA7282
£2.95 TA .95, £2.95. TA7611 £3.20. UPCS75 £1.00, UPC1156
£295, UPC1181 £1.10. UPC1182 £1.10. UPC1185 €250, UPC1188 £2.75,
UPC1230 £2.50, UPC1263 £2.50, UP1277 £2.75, UPC1278 £2.75. UPC1385

£3.60, UPC1394 £1.85,
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
T POWELL 16 PADDINGTON GREEN LONDON W2 1.0
OPEN MON-FRI 10AM-SPM, SAT SAM-12 NOON.
: 01 723 9248
ACCESSVISA. TELEPHONE ORDERS ACCEPTED OVER £8.00

Merry Christmas 7
from all the
staff at:

Radio &
Electronics

LUCKY SOUTH COAST DWELLERS

can see the biggest display of
ELECTRONIC COMPONENTS
" in the South

FRASER ELECTRONICS

42 ELM GROVE, SOUTHSEA, HANTS

wms COME AND BROWSE EN
mmm= BEFORE YOU BUY

GWM RADIO LTD

40/42 PORTLAND ROAD, WORTHING
SUSSEX. TEL: 0903 34897

RECEIVERS: RA17

Racal Communications RX 500KHz-30MHz
£175 plus car. Eddystone 730/4 480KHz-
30MHz Xtal filter etc £110 carriage extra
sae for further info. Oscilloscopes SE
Labs. SMi11 Solid State portable AC mains
or externa! DC supply dual trace 18MHz
bandwidth £175 carriage extra. Electronic
multimeter type CT47t by Bradley RF
Voltages up to 1000MHz AC/DC volts 12mV
to 1200V in 12 ranges, AC/DC current 12uA
to 12A in 12 ranges. Plus resistance
ranges. Input resistance 12M(Q high ranges |
supplied with leads plus 50 and 75 ohm|
unterminated RF probes £28 inc p&p.

HANDY WALKIE TALKIES

Private crystal controlied frequency and long range. Comprises

features used in transceivers costing more than £70 each. Uses 2 x |

9V cells, Complete satisfaction or refund. Only £34.99 pair incl.

(normally £39.99). immediate delivery. Send cheques/PO to:
XENON ELECTRONICS

(Dept REW), 24 Whamcliffe Street, Bameley, $ Yorks S$T70 6BP

TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0945 584188
Est Over 10 years

JAYCEE ELECTRONICS LTD
~ JOHN GM30PW
20 Woodside Way, Glenrothes,

Fife XY7 SDP

Tel: 0592 756982
Quality secondhand equipment in stock. Full

Open: Tues-Sat 9-5
range of TRIO goodies. Jaybeam - Microwave
Modutes - LAR.

COUNTY

RATES
BOXES ad sizes
20mm x 59mm single

40mm x 59mm double

Total

GUIDE

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

T0: Radio & Electronics World - Sovereign House - Brentwood - Essex
CM14 4SE - England - (0277) 219876

prepayment
rafes

6 issues 12 issues
£88.00 £158.00
£176.00 £316.00

Ad space

single
double

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3. £47.00..[]
Double County Guide 3. £94.00..[]

PAYMENT ENCLOSED |T_T__]

Cheques should be made payable io Radic &
Electronics  World. by
international Money Order

12
12

£88.00..[]
£176.00..[]

£158.00..[]
£316.00..]

Overseas payments

rcmnlzm — Payment must be sent with order form. Na copy changes allowed, Ads accepted subject ta ouj
standar

conditions, avallable on request.

Registered Na 2307667 (England)
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Elec mnlcs ADVERTISING RATES & INFORMATION

me mmumcanom and electronics mogcmu

) Il ) KO series rates for consecutive insertions
dopth mm x width mm ad space 1 lssue 3 issues 6 issues 12 lssuss
61 x90 apage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Va4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 Y2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates . L
M OUR AD KL exclude cost series rates for consecutive insertions
of separations

depth mm x width mm ad space 1 lssue 3 issues 6 Issues 12 issues
128 x 186 or 263 x 90 2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00

Covers. Outside back cover 20% extra, inside covers 10% extra
SPECIA POS|TIONS Bleed 10% extra {Bleed area = 307 x 220}
Facing Matter:  15% extra

*Dates affected by public holidays

lssue colour & mono proof ad mono no proof and small ad mono artwork on sale thurs
Jangs... sstons . .12Nov87........ ITPPRR LS .18 Nov87 20Nov 87 .., ‘ .100ec87...
Feb8s 10DecB7........... dssssniiiiness .16 Dec 87 . .18Dec 87 e 4Janss .
Mar8s ... PETTRHO PR TR . 14080 88 . KUES R eot .20Jan8s... .22 Jan 88 — L .1 JO
Apr8s... 1N Fobss soresRsebRIPIH 17Feb 88 — 19Feb 88.. Sereiiits .10Mar88.. .
SERIES RATES «If series rate contract 1s cancelled, the advertiser Printed — web-otfset Overseas payments by International Money Order.
Series rates also apply when larger or additional will be hable to pay the unearned series discount PAYMENT Commission to approved advertising agencies s
space to that initially booked is taken already taken Above rates exclude VAT, 10%
An ad of at least the minimum Space must appear Al single insertion ads are accepted on a pre-
in consecutive issues to qualify for series rates corY payment basis only. unless an account 18 held CONDITIONS
Previous copy will automaticaily be repeated if no Except tor County Guides copy may be changed Accounts will be opened for series rate advertisers 10% discount it advertising in bom Radio &
further copy is received monthly subject to satistactory credit references s World and Radio.
A ?old ad’ is acccm;bla for mantaning youv No charges for ty or Hlustra- Accounts are strictly net and must be settled by copymll besanno Display and Cowm
series vate his will } 'W‘ publication date only.
ingserted 1f no further copy is received :m' (exceet forico ourd uhom) o Ads accepted subject to our standard condetions,
Display Ad and Small Ad series rate or just sen Qraph or artwor FOR FURTHER INFORMATION CONTACT available on request

are not 9 Colour Ad rates do not include the cost of Radio & World, S gn House, B Essex CM14 4SE

SOparations {0277) 2196876
66 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JANUARY 1968
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= £1 BAKERS DOZEN PACKS

= Price per pack 1s £1.00.° Order 12 you

ﬁ may choose another free Mems marked
shi gre not new but gquaranteed ok

T- 513 amp ring main junction boxes
2 513 amp ring main spur boxes
§ - 3flush electrical switches
7- din flex line switches with neons
8 - 280 watt brass cased elements
9 - 2 mains transformers with 6V 1A secondaries
10 - 2 mains transformers with 12V % A secondaries
11 1extension speaker cabinet for6'% speaker
12 - S octal bases for relays or valves
13 - 12 glass reed switches
14 - 4 OCP 70 photo transistors
16 - 4tape heads 2record, 2 erase
17 - 1 ultrasonic transmitter and 1 ditto receiver
18 - 215000 mfd computer grade electrolytics
18 2light dependent resistors
20 5 drfferent micro switches
21 2mains interference suppressors
22 225 watt crossover units 2 way
23 - 140 watt 3 way crossover umit
28 16 digit counter mains voltage
30 - 2 Nicad battery chargers
31 Vkeyswitchwithkey
32 - 2 humidnty switches
34- 96 - 1 metre lengths colour coded connecting wires
36 2air spaced 2 gang tuning condensors
37 2 sohd diaelectrnic 2 gang tuning condensors
38 - 10 compression trimmers
41 - 6 Rocker Switches 10amp mains SPST
43 5Rocker Switches 10amp SPDT Centre Off
44 4Rocker Switches 10amp DPDT
45 - 124 hour ime switch mans operated (s h
46 - 16 hour clock timeswitch
48 26V operated reed switch relays
43- 10 neon valves make good night hghts
50 2-12VDCor24V AC. 4 COrelays
51 1.12v 2C O very sensitive relay
52 112V 4C relay
55 1locking mechanism with 2 keys
56 - Miniature Uniselector with circunt for electric pgsaw
57 5 Dolls House switches
60 Sferrmerods4 -5 16 diameter aerials
61 - dfernte siab aenals with L & M wave coils
62 - 4200 ohm earpieces
63 - 1 Mullard thyristor trigger module
64 10assorted knobs « spindles
65 - 5 ditferent themostats mainly br metat
66 - Magnetic brake stops rotation instantly
67 Low pressure 3 level switch
69 225 watt pots Bohm
70 - 225 watt pots 1000 ohm
71 4wire wound pots 18 33 50 and 100 ohm
73 - 43 watt wire wound pots 50 ohm
77 1 umereminder adjustable 1 60 mins
78 55amp stud rectifiers 400V
85 1mains shaded pole motor '« stack
86 25 alitanblades fit '« shaft
87 23 plastic fan blades fit '« shaft
88 - Mains motor suitable for above blades
89 1 mains motor with gearbox 1tev per 24 hours
91 - 2mains motors with gearbox 16 rpm
93 - 411 pin moulded bases for relays
94 587G valve bases
95 4skirted B3A valve bases
9 1thermostat for fridge
98 1 motonsed stud switchis h
101 12% hours delay switch
103 16v mains power supply umt
104 142V mains power supply unit
105 15pmn flex plug and panel socket
107 - 15 speaker size radio cabinet with handle
109 - 10"« spindle type volume controls
110 10 shder type volume controls
112 - 1 heating pad 200 watts mains
114 - 1 YW amplifier Mullard 1172
115 - 1 Wall mounting thermostat 24V
118 - 1 Teak effect extensionS speaker cabinet
120-2p c b with2 amp tull wave and 17 other recs
122 10 mtrs twin screened tiex white p v ¢ outer
132 2plastuc boxes with windows 1deal for interrupted
beam switch etc
155 3 varicap push button tuners with knobs
188 - 1plastic box sloping metal tront 16 - 95mm average
depth 45mm
241 - 1 car door speaker very flat) 6"
Radiomobile
243 2speakers & -4 150hm 5 watt made for Radiomobile
266 - 2 mains transformer 3V % A secondary split pnimary so
OK also for 115V
267 - 1-mains transformers 15V 1A secondary p ¢ b mounting
330 - 26V 0.6V mains transformer 3ap c b mounting
350 - 40 double pole leaf switches
365 17uf 660V 50hz metal cased condenser
453 - 22"in 60 ohm loudspeakers
454 - 22%n 8ohm loudspeakers
463 - 1 mains operated reldy with 2 sets ¢ o contacts
464 - 2 packets resin filler sealer with cures
465 35A round 3 pin plugs will fit item 133
466 - 47segment | e d. displays
470 - 4 pc boards for stripping, lots of valuable parts
480 - 13A double pole magnetic trip, saves repairing fuses
498 - 4 1000uf 25V axial efectrolytic capacitors
504 1 Audax PM8" speaker 15 0hm 5 watt rating
615 - 100 4BA 1% cheesehead plated screws and 100 4BA nuts
541 - 1 pair stereo tape head as in cassette recorder players
546 - 1 bridge rectifier 600V international rectifier ref 358100
648 - 2battery operated relays (3-6v) each with 5A ¢ o contacts
2 pairs
563 - 2 lithium 3V batteries (everlasting shelf lite}

TELEPHONE BITS
Master socket (has surge arrestor
and takes B.T plug.

« shaft

15 ohm made for

b4

ringing condenser etc)

Extension socket. t2:95
Dual adaptors {2 from one socket] £3.9%
Cord terminating with B.T plug 3 metres 1

Kit for converting old entry terminal box to new B8.T master
socket, complete with 4 core cable, cable clips and2 8. T
extension sockets,

£11.50
100 mtrs 4 core telephone cable £8.50

COMPACT FLOPPY DISC DRIVE EME-101
The EME 101 drives 3 3 disc of the new standard which
despite its small size provides a capacity of 500k per disc
whichis equivalenttothe3%: and5% discs We supply the
Dperators Manual and other information showing how to
use this with popular computers BBC, Spectrum Amstrad
etc All at a special snip price of £27.50 including post and
VAT Data available separately £2, refundable if you purchase
the drive

MULLARD UNILEX AMPLIFIERS

We are probably the only firm in the country with these now in
stock Although only four watts per channel. these give superb
reproduction We now offer the 4 Mullard modules 1 e Mains
power unit (EP9002} Pre amp module (EP3001} and two amphfier
modules (EP9000) all for £6.00 plus £2 postage For prices of
modules bought separately see TWO POUNDERS

CAR STARTER/CHARGER KIT

1 Bart try wi stant your s v
5 .\dl' tensf o 1" ers  ase
and  sse £17.50 post £2
THIS MONTH'S SNIP

1s a2 kW tangential heater, metal box to contain it and 3
level switch to controt it Special price £7 50 post paid

VENNER TIME SWITCH

Mains operated with 20 amp switch one
;[ on and one off per 24 hrs repeats daily
automaticaily correcting for the
lengthening or shortening day An
expensive time switch but you can have it
for only £2.95 without case metal
case £2.95 adaptor kit to convert this
into a normal 24hr time switch but with the
added advantage of up to 12 on offs per
24hrs This makes andeal controlfer for
Ex-Electricity Board the immersion heater Price of adaptor kit
Guaranteed 12months 15 £2.30

12 volt MOTORS BY SMITHS
Made for use in cars etc these are

very powerful and easily reversible
Size3': longby3 dia

They have a good length of '«
spindle 1 10hp £3.45
18hpf5.75.1 6hp £7.50

SOUND TO LIGHT UNIT

Complete kit of parts tor a three channel sound to hght unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it 1s plenty rugged enough for disco work The unitis
housed in an attractive two tone metal case and has controls for
each channel, and a master on off The audio input and output
are by Y sockets and three panel mounting fuse hoiders provide
thynistor protection A four pin plug and socket facilitate ease of
connecting lamps Spectal price 1s £14.95 in kit form

9" MONITOR
ideal to work with computer or video camera uses Philips
black and white tube ref M24 306W Which tube 1s implosion
and X Ray radiation protected VDU 1s brand new and has a
time base and EHT circuitry Requires only a 16V dc supply
to setitgoing It's made up i a lacquered metal framework
but has open sides so should be cased The VDU comes
complete with circuit diagram and has been line tested and
has our six months guarantee Offered at a lot less than
some firms are asking for the tube alone only £16 plus £3
post

LIGHT BOX

This when completed measures appr ly15 - 14 The light
source s the Philips fluorescent W tube Above the light a sheet
of fibreglass and through this should be sufficient light to enable
you to follow the circuit on fibreglass PCBs Price for the
complete kit, thatis the box choke starter, tube and switch and
fibreglass is £5 plus £2 post order ref 5P63

TANGENTIAL HEATERS

We again have very good stocks of these quiet runnng instant
heat units. They require only a simple case, or could easily be
fitted into the bottom of a kitchen unit or book case etc At
present we have stocks of 1 2kw, 2kw, 2 Skw. and 3kw Prices are
£5 each for the first 3, and £6.95 for the 3k Add post £1 50 per
heater if not collecting

CONTROL SWITCH enabling full heat, haif heat or cold blow

with connection diagram, 50p for 2kw 75p for 3kw

FANS & BLOWERS

5 £5-£125post. 6 £6 + £1.50 post

4 -4 Muffinequipment cooling fan 115V £2.00

4 -4 Muffinequipment cooling tan 230 240V £5.00

9 Extractor or blower 115V supplied with 230 to 115V adaptor
£9.50 - £2 post

All above are ex computers but guaranteed 12 months

10 - 3 Tangential Blower. New Very quiet supplied with 230 to
115V adaptor on use two in series to give long blow £2.00 - £1 50
post or £4.00 + £2.00 post for two

TELEPHONE LEAD

3 mitrs long terminating one end with new BT flat plug and the

other end with 4 correctly coloured coded wires to fit to phone or

appliance. Replaces the lead on old phone making it suitable for

new BT socket. Price £1ref BD552 or 3 for £2 ref 2P164
POWERFUL IONISER
Generates approx. 10 times more IONS than the ETl and
similar circuits. Witl refresh your home, office, shop. work
room etc. Makes you feel better and work harder a

complete mains operated kit, case included. £9.50 + £2 P&P.

Dept. R.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 SQT

MAIL ORDER TERMS: Cash P.0. or cheque with order. Orders

under £20 add £1 service charge. Monthly account orders

accepted from schools and public companies. Access & B/card

orders accepted. Brighton (0273) 734648 or 203500,

NEW ITEMS v
Some of the many described in our current ist which you will receive  \
with your parcel

1
£2 POUN DERS*
P22 130a rotary switch surtace mounting with painler knob
2P123  125arotary switch surtace mounting cover engraved high

medium low snd off

2P124 128kv 001 mtd biock condensor

2P132  1ceiing heat stat for fire waraing or protection

2P133 Y Circuitbreaker 20a Crabtree ref C50

2P134 19V 500mA psu plugs into 13a socket

2P135 10m 10 conductor intercom cable

2P138 1 Mains transtormer 20V 0 20V 1a upright mounting

P 1rechargeable battery D size {4 AH) solder tag endec

P14z 10m 4 pair interc om cable White PVC outer

2P144 1 mains operated relay with4 - Ba¢ o contacts

2P148 1Techmcal information on 3 FOD refundable it you buy tdd
2P143 50t battery operated model motors

2P150 1PSU chassis with all components for 24V 2A d ¢ unwired
2P151 1Metalbox 14", + 14 - 4with id add £2 00 post

2P152 1Motor start capacitor 80ut 250V

2P153 1 Twao station intercom unused but hine reject

2P154a  1Nicad charger  plug into 13a socket$ 2V 7UA output
2P154b 1 Nicad charger plug into 13a socket 6V 9VA output

2P155 1 Mains transtormer giving 16 17 18 & 20V 60W

2P158 10ven thermostat with temp cahbrated knobd

2P159 19V 500ma cased with mamns lead and output v

2P160 1 13aplug adaptor fused takes 3 - 3a plugs

2P161 16 diagonal side cutters

2P162 1 Stereo Matrix PCB mounting deemphas)s K35

2P163  1AC Working capacitor 12ul 860V AC or 1500V dc

2P164 3 Phoneleads3 mirs long tags one end B T plug other end
£3 POUNDERS*

3pP7 1DC voltage duubler or halver for 12V to 24V 12166V 2410 12V
3P 124hs ime sw tch S, new d 1year
3P9 12V 500mA psu plugs in 13a snckelvegulaled

P10 1Mains transformer 50V 24 with 6 3 prlot light winding
wpright mounting fully shrouded plus £1 post

P13 1Noise hilter to {11:n mains lead of appliance up to 254

3P15 1 waterproot case will take 150 watt transformer

3P16 1 signal box 3lamps on face plate of metalbox size5 . - 3

Py Jchoke and starter to work B fluorescent tube ot 125W

3P0 1052 ammeter 3 . ac dc ex equipment

rn 1power factor correction candenser 35uf 350ac

P22 1200va  auto transtormer 230 to 115V torro1dda) encapsulated
150 post

P24 13 floppy disc tor Amstrad etc

pPB 17 Electricians phers

£4 POUNDERS*

4P12 50m low 10ss (o ax 750hm - £1post

P13 3Horstmann time and set switcnes 15amp

P14 1150w mains transformer ¢ core 43V 3 5A secondary
ap1s 1 powerful motor 2 stack titted with gearbox hinal speed

60rpm mains operated could operate door opener ete
P17 1 Uniselector 3pafe 25W 50V coil standard size
P18 1 Volt meter with digital display IDIGIVISOR}
P19 112V d¢ motor will fit to gearbox 4P20
P20 1 Gear tran giving speed reduction

£5 POUNDERS'
1 Transtormer upright mounting 230 240V prsmary 2 - 100 Ya
secondary
5P88 1Transtormer :n waterproof metal box 24V 5A add £2 post
5P89 14 bank heating element each 2kw 1deal convector heater
5P%0 118 longtangential blower with motor at one end

5P91 114 blower motor in middie
5P92 10m Audio co ax double screened 75chm super low (0ss for TV
$P93 16 Alarm bell 24V dc or ac

5P34 1 Current transtormer 14V put with 1a dcinput

5P95 1Vintage photo cell

5P99 1Mains operated blower centrifugal cutput sizeapp 5 - 1

SP100 1Mains splitter 45a switch 3 - 15a fused circuits.

SP101 1Maodei motor 1 rpm trom 6V reversible

£7 POUNDERS*

7”1 1 Instant heat soider gun  mains with renewable tip and job
nght

£8 POUNDERS*

BPY 1Charger transtormer 10a upnght mounting 230 240 primary
16v 10a secondary

BPZ 16 underdome alarmbell suitable for a fire alarm os burglar
alarm mains operated

8P3 1 heat sink big powerful s0:deal for power transmitter

BPS 1, hp motor 900 rpm capacitos tun

BP6 124hs ime switch 2 on offs 16a ¢ o contacts3 -3 -1

BP?7 1 Silent sentinel invisible ray kit

BP8 1Papstfan3', + 3'; - 1 230V metal bodied

£10 POUNDERS*

P14 1100a time switch 1 on off per 24hr extra trggers £1per pair

|OP|5 1Max demand meter 230 ac mains

10P16 1powerful air maver 2 small type blowers with motor in middie
10,18 1mains operated klaxon

10P19 112V alarm bell really loud mains aperated inifoncase - 5

post
1sensitive volt meter relay
1big panel meter face size 4% « 2% 200uA movement scaled
110
1 'Secretary  phone auto dialer complete untested sold as

10P22
10P24

10P26

suc
10P30 Vinstrument psu onpcb has4 outputs 12V 5V6A/12V 54,5V
SA

10P31 17day time switch 16a ¢ 'o cantacts sep switches tor each day
10P2 168 rpm 1/6th hp motos reversible
£15 POUNDERS*

15P1 1kitfor 115W hi fiamp

15p2 1kit for psu to supply one or two 15P1amps.

15P3 1time switch battery or mains operated 16ac ocontacts 7
day pragrammable has 36hr reserve

COMPUTER

The Acorn Electron as used in man, sc”00 s
works into colour or b/w TV Proper price £199
our price, tested and working and
guaranteed, £45 - £3 post
Tested but slightly faulty £36 — £3 post. Tested
but not working. but complete £20 ~ £3 post.J




Are we about to create a race of Supermen?

Fa BETA - Concentration, [0 ALPHA - Relaxation, [l THETA - imagination, m o n / t or
problem solving, active pleasure, tranquility, creativity, hynagogic
thought. positive feelings. imagery.

Brainwave A~

The ETI Brainwave Monitor must be the most astonishing project ever to appear in the
pages of an electronics magazine. It will allow you to hear your brainwaves and judge
the relative levels of various types It will aiso help you to control your mind more
effectively. to be at peak performance in all situations

Doesn’t my mind work perfectly well when left to its own devices?
If you've ever been confused. unsure of yourself. shy. unable to pass exams or to
impress people at interviews, you know perfectly well that it doesnt Your mind (and
everybody else’s) 1s full of bad habits, inappropriate responses. feelings of inadequacy
all pulling you down. Why should you put up with it?

Mind training sounds like hard work!

It can be. If you want to do it the hard way. go and study under a Zen master for fifty years
or s0. You'll get there in the end! With the brainwave monitor it takes no effort at all. Just
the opposite in fact — trying 1s the one thing you mustn t do!

How do | start?

At first you use the monitor s Internal indicator to exercise your mind In direct mode you
improve the ime percentage: in integrate you concentrate on-the amplitude. After that.

SILVER SOLUTION

This powerful silver plating compound must be the greatest revolution in

electronics since the IC! Just wipe on with a cloth to plate PCB tracks. the choice of direction 1s yours. With the Alpha Plan you can reach the core of your
connectors. wire. component leads. etc with a layer of pure silver! personality to root out the weakness and replace it with inner strength. Otherwise you
Essenual for can just enjoy the feelings of pleasure and clear headedness that alpha training brings. or
. ?:pc,'lz‘g::'l'ih_ﬁ the creativity and imagery of the theta state.

* Bio-electronic circuits and electrodes A friend told me | can use brain power to control lights and things. | can't believe it!
LARGE BOTTLE (150mi) SILVER SOLUTION £11.20 + VAT' As a matter of fact, you can do more than that! The interface sockets on the monitor allow

NB The solution wil take to brass copper elc but not to steel or pre-plated companents you to turn lights on and off, control toys and electricat gadgets, play computer games
TH E ALPHA PLAN all with your mind! Are we about to create a race of Supermen? Only time will tell

7
Can you really train your brain 1o think more effectively ? The Brainwave Monitor 1s featured in the September, October and November 1987 issues

Can you really achieve peak performance in things you re "no good at ? of ETI. The approved parts set contains: two PCBs, all components including three PMI
Can you really overcome fear. shyness. uncentainty? precision ampltfiers, shielded box for screening the bio-amplifier, attractive instrument

And can you do it all without really trying? case with tilting feet, contols. switches, knobs, plugs and sockets. leads and matenals for
Dr David Lews s tamous Alpha Plan has all the answers It was recently electrodes, full instructions for assembly and use.
investigated by a QED television documentary (Alpha - How to Succeed
Without Really Trying) And the conclusion? It works! Parts are available separately We also have a range of accessones, professional electrodes. books, etc
Dr. Lewts's book 'The Alpha Plan’ 1s yours for only £2.50 (no VAT) Please send a elf- pe if you just want the lists. Otherwise, an SAE + £2 will

Your future is waiting. bring you lists. conslrucnon details and further informatron.

POWERFUL AIR
IONISER

FEATURED IN ETI,

MATCHBOX
AMPLIFIER

FEATURED INETI

MAINS
CONDITIONER /-

FEATURED IN ET!

SEPTEMBER 1986 APRIL 1986 JULY 1986
1§ astonshing how many No ordinary amplitiers,
people buy of build top-flight these When our first lons have been descrbed

customers took an as vitamins of the air by
interest 1t was for the the health magazines.

diminutive size (both £« and have been credited
I (I ‘ IG I I I I t I D E oduies will fit n a with everything from
matchbox') the tolal disregard lor power supphes and curing hay fever and

N f equipment and then
€ONNECT I 10 3 NOISY SPiky
mamns supply Rather

Iike buying a Ferran ang
tryng to run iton parathn you right think Expecting

speaker impedances. and the impressive power output asthma 10 iImproving concentration and putting an end
ﬁg;«::‘ ciear z%\;ng o:‘:\:scxorrn music :glreues"sa'shl ae'm‘ls FEATURED IN ETI, JULY 1987 from these little ampliers When they re-ordered. it was {oinsomnia; Allhough some of the claims may be
he has somaRbwibeenchaaten s thishifia for the sound quality exaggerated. there is no doubt that iomised air 1S much
A% s ic Canth ndédlLskasigood! Two amphtier modules were described. both based on cleaner and purer and seems much more invigorating
IMOsic CEn e Isoul el ) the powertul L165V IC_The single IC version will detver than dead an
The domestic mawns supply 1s nddled with over 20 Watts with a suitable speaker and power supply The DIRECT ION 1oriser caused a great deal of
RF interterence noise transient spikes. and The bridge version can provide up 10 50W! Although the when it profect
goodness knows what else Computers crash speciied supply voltage and speaker impedance must be nETI Atlast an iomiser lnav was comparable with
rados pop and crackie tape recordings are spoiled used to achieve maximum power. both modules are quite {better than?) commercial products was rehable good
and -t sounds not quite nght Why put up with happy 10 work from any voltage between 12V and 32V and tobuld  and fun! Apart from the senous appllcauons
it when the solution i1s so simple? The ETI mains will accommodate any type of speaker The bridge version some of the
conditioner 1S the lowest cost upgrade you will ever 1S 1deal tor giving a boost to car Hi-Fi1 systems. dnving two We can supply a matched set of par\s fufly
buy. and probably the most etfective' 4 Onm speakers in paraliel on each channet for best effect approved by the designer. 10 buikd this unique project
Qur approved parts set consists of PCB. all Both designer-approved parts sets consist of a roller The setincludes a roller inned printed circuit board.
components. toroid", enamelied wire. fixing ties tnned printed circurt board and all components The 66 components. case. mains lead. and even the pans
tast response VDR® and full instructions L165V ICs are also available indwidually. with a free mini for the tester According 10 one customer, the set costs
data sheet giving specmcamn«, and suggested circuits about a third of the price of the individual components.
ETIMAINS CONDITIONER PARTS SET KNIGHT RAIDER CONTROL BOX ONLY What more can we say”? -
ONLY £4.90! +var £6.90 + VAT! AMPLIFIER SET IRSITOCHoNS 378 DIRECT ION
*Note: the toroid and VDR supplied are superior KNIGHT RAIDER SEQUENCE BOARD ONLY al - r nclud PART: E .50 + VAT
10 the types specified in the arlole; we £13.90 + vaT! £6.50 + vat £8.90+ VAT £3.90+vaT ed P S-SR

PROJECT BOX LM2917 RUGGED PECAL Oy

o 2 EXPERIMENTERSET | PLASTIC CASE
WITH PP3 BATTERY Consete of Lz 17 1 .y i Qubeslis%l:::g oneritis
COMPARTMENT onsists of . spacial pnnted circuit board at suttable for m: condit now available with an elegant white case
o St et | wamamconro
Eﬂf!ggg:«f:::esvqulzz) Next Great Littie IC (eature ONLY £1.65 + VAT i WHITE IONISER
ONLY £2.60! + VAT * LM2917 Experimenter Set £5.80 + VAT PARTS SET ONLY £9.80! + VAT

Prices shown are exclusive of VAT. so please
add 15% to the order total. UK postage i1s 60p

on any order Camage and insurance for

overseas orders £1

0. Please allow up to
14 days for delvery

LIMITED GWENT




