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TH E s H I M |Z U ss 1 0 58 80-10 metres ssh/cw transceiver

This super new transceiver covers 80-10 metres, gives 10W out and is smaller than
anything else we have seen so far. Ideal for transverter driving, the SS105S has *°
FM transmit and receive options as well as excellent performance on SSB/CW for
HF band use. The SS1055 is supplied in semi kit form so as to keep down the
price, but all the RF and mixer boards are ready built and aligned so no test equip-
ment is required, All the cabinet work has been carried out so all you have to do is
assemble the IF strip, xtal oscillator, and fit them to the completed chassis. Great
idea and it brings back the flavour of home brew with the added advantage that the
rig will work when you've finished it. For more info, just ask us or come along and
see it. It's a great little rig. NETT. inc. VAT CARR.

SS1055 80-10m solid state SSEICW!FM transceiver. Semi kit farm 225, DO 258. 75 4.50

SE-NB Noise blanker kit ) 6.7 7.7 .50
SE-FMrx RX FM discriminator kit 7 T L] : 15.00 17. 25 1.00
SE-FMtx TX FM generator kit ... . = .. 11.00 12.65 1.00 |
SE-MK  RX marker kit .. ; v = ... 9.60 11.04 .50 I
0.5 CWF 500 Hz CW filter . . - = .. 1950 2243 .50 |
Optional band crystals : x i) ... 3.00 345 .25 |

AR 2 2 2 metre FM pocket synthesized, 141-149 MHz receiver.

A H 240A 2 metre hand held synthesized 144-146 15 watt transceiver
AR 22 £83 inc. VAT. AR 240A £158 inc. VAT. Carriage 1.50.
Also available is a marine version of the AR22, the AR22ZM, 156-162 MHz £889. :

CORDLESS INFRARED MOBILE MIKE

The Daiwa infrared mike system, comprising of a control
box, sensor and infrared mike enables you to dispense
with the hand mike and cable when operating in your car
or shack. By using an infrared beam audio is transmitted
from the mike to the sensor and then to the control box
which activates the transmitter. To transmit, press the
locking switch on the mike and talk. To receive, release
the switch and your rig immediately returns to receive.
When you have finished your contact return the mike to
its slot in the control box and the mike nicad battery is
maintained at full charge. For those of you who like fresh
air and drive with all windows open there is a matching
wind shield available at an additional 75p. So there we
are, the latest in technology to bring safety to your
mobile operation, the Daiwa infrared mike.

DAIWA INFRARED MIKE SYSTEM

£45.00 inc. VAT.
Carriage £1.50.

FREQUENCY COUNTER wodes #rc 55

The HFC55 is a sensibly priced, easy to use digital frequency meter covering 10 kHz-55 MHz in a single range. The
bright 5 digit display gives a direct reading of frequency when the built in telescopic aerial is placed near a source of
RF. The HFC 55 operates from intemal dry batteries and is housed in a strong metal case to withstand regular and
continuous use.

HFC55 Frequency Counter £36.50 inc. VAT. Carriage £1.50

POWER SUPPLY UNITS

the PP1305 4 amp 13.8 volts d.c. £18.40 inc. VAT,
the PP137 7 amp 13.8 volts d.c. £32.00 inc. VAT.

the PP1310 10 amp 13.8 volts d.c. £49.50 inc. VAT.
Carriage £2.00.

LOWE
ELECTRONICSLTD I
CHESTERFIELD ROAD, MATLOCK, DERBYSHIRE. Tel.0629/2817.
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\
A} TR2300
\ 2M PORTABLE
,_ £166.75

TS770E 2m/70cm DUAL BANDER
“towards new horizons” £730.25

TR-7800 2 METRE FM TRANSCEIVER
The only 2 metre FM mobile £268 -

TR-8400 70cm FM TRANSCEIVER “70cm is on the move.”
£279

TR-9000 2M MULTIMODE
“A new direction” £345

TR-2400 2M HAND PORTABLE “handshack” £198.95

veene |

ol ) «
€8 0000, =2

TS 130 S/V “a big little rig” £491/£404

TS 830S 160-10M TRANSCEIVER
“top notch” £639.52

R1000 GENERAL COVERAGE RECEIVER

“hear there and everywhere” £285 :
TS180S 160-10M TRANSCEIVER £679.65

NOTE PRICES AS OF JAN 1981
ALL PRICES INCLUDE VAT. CARRIAGE ADDED TO ALL ITEMS £4.50. s PS30 POWER SUPPLY UNIT £85.00

HEAD OFFICE AND SERVICE CENTRE
Chesterfield Road, Matlock, Derbys. Tel. 0629 2817 or 2430.

Open Tuesday-Friday 9-5.30, Saturday 9-5.00. Closed for lunch 12.30-1.30.
For all that's best in ham radio, contact us at Matlock.
For full catalogues send 70p in stamps with your address. Mark enquiry PW.
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S.E.M.

BOX 6, CASTLETOWN,
ISLE OF MAN.
TEL. MAROWN (0624) 851277.

THE NEW SENTINEL AUTO 2 METRE PRE-AMPLIFIER

In the five years since we first thought of r.f. switched automatic pre-amps.
we have learned a lot about them. The benefit of all this experience has bean
put into the Sentinel Auto Mk Il These include NEW PROTECTION circuit to
give MAXIMUM LEGAL through power rating. Completely new (and unigue) |
third generation DUAL GATE MOSFET pre-amp giving 1db N.F. and 20db |
gain with GAIN CONTROL and OFF switch {straight through when OFF). The
r.f. switch has a delay for use on ANY MODE.

High Q tuned circuits for high selectivity. 12V 25mA.

Size: 14" x 23" x 4", £25.00* 2 or 4 metres, 70cm version £28.00%. All ex
stock.

PAS
Same as above plus 240V ac supply £30.00. Ex stock.

SENTINEL STANDARD 2 METRE PRE-AMPLIFIER
Same performance as above but less r.f. switch. £15.00* 2 or 4 metres,
70cm version £17.50%. All ex stock.

PA3
Same new circuit as above in about 1 cubic inch to fit inside your transceiver,
£7.95. 70cm version £10.70°. Ex stock.

SENTINEL 2 METRE POWER AMPLIFIER/PRE-AMPLIFIER

The units have been re-designed making use of the latest techniques and
transistors for highest reliability and performance. Infinite SWR PROTECTED
devices. ULTRA LINEAR, all modes. R.F. switched. Same POWER GAIN at
lower drive powers. Supply 13.8V nominal. Three models.

1. SENTINEL 35

Twelve times Power gain. 3W IN 35W QUT. Max. drive SW 3.8 amps.

6" x 24" front panel, 43" deep. £57.50 ex stock.

2. SENTINEL 50

Five times power gain. 10W IN 50W QUT. Max. drive 16W 6 amps. Same
size as Sentinel 35. Ex stock. £69.50.

3. SENTINEL 100

Ten times power gain. 10W IN 100W OUT. Max. drive 16W. Size: 63" x 4"
front panel, 33" deep. 12 amps. Price: £126.50. Ex stock. All available less
pre-amp for £8.00 less.

MAINS POWER SUPPLIES FOR SENTINEL
POWER/PRE-AMPLIFIERS

6 amps for the 30 and 50. £34.50. 12 amps for the 100. £47.00. Both ax
stock.

SENTINEL H.F. WIDEBAND PRE-AMPLIFIERS

2-40MHz 15dB gain. Ideal for 15 and 10 metres and OSCAR or an ACTIVE
AERIAL 9-12V. Size: 21" x 14" x 3". Two versions.

1. SENTINEL STANDARD H.F. PRE-AMPLIFIERS

Performance as above £10.00°. Ex stock.

2. SENTINEL AUTO H.F. PRE-AMPLIFIERS

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

S.E.M. IAMBIC KEYER

Undoubtedly the best keyer circuit, it uses the CURTIS custom designed
CMOS LS1 chip. Sidetone, tune, etc. As users say "'|'ve never been able to use
one before.” £34.50 ex stock.

CMOS Twin Paddle Touch Key £15.00 ex stock.

S.E.M. TRAN Z MATCH has had a few changes too. NOW covers 160-10M,
The most VERSATILE transmatching system. Will match from 15 to 5000
Ohms BALANCED or UNBALANCED at up to 1kW. Link coupled balun means
no connection to the equipment, which can cure TV1 both ways. 160-10M
TRAN Z MATCH £57.00. 80-10M £50.00. EZITUNE built in for £19.50
extra. S0239 and 4mm connections for co-ax or wire feed.

S.E.M. FORWARD/REFLECTED POWER METER — £28.80. Ex stock.

NEW!SENTINEL L.F. CONVERTER
10kHz-2MHz IN, 28-30MHz OUT. 9-12V. 5mA. £20.80. Ex stock.

SENTINEL DUAL GATE MOSFET 2 METRE CONVERTERS
IFs: 2-4MHz, 4-6MHz, 28-30MHz. 2dB N.F. 30dB gain. 3-12V. 15mA.
£24.73. 4 metre 28-28.7MHz IF. £24.73.

SENTINEL X 2 METRE CONVERTER
Same as above plus mains power supply. £28.80. Ex stock.

SENTINEL TOP BAND CONVERTER
1.8-2.3MHz IN 14-14.6MHz OUT. 9-12V. 5mA. £20.80. Ex stock.

SENTINEL 70 - 70cm CONVERTER
432-434MHz IN 28-30MHz OUT. 12V, 20mA. £28.80. Ex stock.

12 MONTHS COMPLETE GUARANTEE

Prices include VAT and delivery. C.W.0. or credit cards. Phone card number
for same day service. ltems marked * have Belling Lee sockets. Add £1.73 for
502389s. It's impossible to put everything in here but RING or WRITE for
more information.

BL plugs 25p. PL259s 80p.
S.E.M. Lynwood, Union Mills, Isle of Man
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Toroidal

TRANSFORMERS
IN A RANGE OF

15

TYPES

We use advanced winding technology to make our toroidal transformers, They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Qur toroidals cost virtually the same as the older types
which they are rapidly replacing. Induced hum is reduced by a lactor ol ten

Supplied with ngid g kit with centre bolt, steel and neoprene washers
70mm dia. x 30mm 110mm dia. x 40mm
30’“ Weight 0.45 Kg £4. Tl lﬁﬂn Weight 1.8 Kg 58-88
(+£1.00p.p. +0.86 VAT) (+£1.40p.p. +£1.54 VAT)
SECONDARY SECONDARY SECONDARY SECONDARY
:;ﬁ RMSVOLTS ~RMS CURRENT TYPE "RMSVOLTS RMSCURRENT
+ ! 5X012 12412 6.66
1X011 9.9 186 EX013 15418 3
1X012 12+12 1.25 5X014 18+ 18 4.44
1X013 15+15 1.00 5X015 o2+22 xx)
1X014 18+ 18 0.83 5X016 25+25 .20
1X015 22+22 0.68 5X017 30 +30 .66
1X016 25425 0.60 SX018 35+35 .28
1X017 30+30 0.50 g§g%g ééﬂ gg
Q &
50 80mm dia. x 35Smm £ 5 l 9 5X030 240 .66
VA Weight0.5Kg -
(+£1.10p.p. +0.94 VAT) 110mm dia. x 45mm
2X010 646 4 225'". Weight 2.2 Kg 10.59
2X011 9+9 1 (+£1.50p.p. +£1.8] VAT)
Zx012 jB+12 i X014 18+18 6.25
%014 1B+ 18 g EX015 22+22 511
%015 22422 ¥ EX016 25+25 4.50
2%016 25425 | 6X017 30+ 30 15
%017 30+ 30 X B6X018 35+35 21
2X028 110 6X026 40+ 40 Bl
%029 220 6X028 110 04
R it

80w wegnix; " £5.16

(+£].20p.p. + £1.04 VAT) 300‘! {':’2:";:!?:' ;950“1!" 212.21

%§g%? 312 .64 (+£1.60p.p. +£2.08 VAT)
+ 4.44 7X016 25+25 ;

3%012 12+12 : X017 30430 238

X013 15+15 X018 35+35 28
3X014 18+ 18 TX0286 40+40 15
3X015 22+22 X025 45+ 45 31
3%016 25+25 X028 11 12

g§3 é g sol H 30 z ﬁgza 220 36
X029 220 ; i 0 =
3¥030 240

{205 2 ssomm g6 79 | 500w wendis ™™ £16.35

£1.70p.p. +£2.71 VA
(+£1.30p.p. + £1.20 VAT) GLI0PR n

8x017 30+30 .33
4X011 9+9 6.66 axole 35+35 114
4X012 12+12 5.00 8x026 40+ 40 6.25
1%3& :g» Il.g ggg 8X025 45+ 45 5.85
+ 8X033 50+ 50 .00
4X015 22+ 22 2.72 8X028 ﬁo .54
4X016 25+25 2.40 8X029 220 2.27
:%gég 'JC; Tgl} T- gg 8X030 240 2.08
4X029 220 0.54 ® L .P. TOROIDAL TRANSFORMERS
4X030 240 0.50 ARE GUARANTEED FOR 5 YEARS

CHOICE OF 3 PRIMARY INPUTS
I.L.P. Toroidal Transformers are availlable in choice of 110V, 220V, 240V, coded as
follows: (Secondaries can be connected in series or parallel)

For 110V Primary insert 0 in place of X' in type number.
For 220V Pnimary (Europe)insen | in place of "X intype number
For 240V Pnimary (U.K.)insert 2 in place of " X" in type number

Example — 120VA 240V 15+ 15V. 4A=42013.
+ CUSTOMER DESIGN ENQUIRIES INVITED.
QUANTITY PRICE LIST AVAILABLE.
FREEPOST facility.(U.K. only).
Simply address envelope to FREEPOST to address below. NO STAMP REQUIRED

TO ORDER Enciose cheque/Postal Order/Money Order payable to LL.P
Electronics Lid or quote your ACCESS or BA .{Cfﬁ YCARD
account No. To pay C.0.D. add £ extra to TOTAL value ofo:der
Also available g’om ELECTROVALUE and MARSHALLS

M ) B P 1rRANSFORMERS

Adision of LL.P. ELECTRONICS LTD.
FREEPOST TI GRAHAM BELL HOUSE ROPER CLOSE
CANTERBURY CT2 IEP
Phone (0227) 54778 Technical (0227) 64723 Telex 965 780

www americanradiohistorv com



RX 80 MKII - A DIY SOLID—STATE—-OF—-THE—-ART MODULAR

DUAL CONVERSION RECEIVER SYSTEM FOR THE ENTHUSIAST

* LCD DFM with built in IF offset, interface PCB .£23.75
+ HUFF/PUFF vfo stabilizer ..£9.60
* NBFM ad inc 8kHz multiel it ic IF filter £9.95
* Constant Z PIN diode attenuator ..£4.95
* 12v low RF noise mains PSU .£7.95

® AS DESCRIBED IN JAN/FEB/MAR 81 RADCOM BY TONY BAILEY-G3IWPO : REPRINTS £1 inc

* LOW DRIFT VARICAP TUNING (READILY ADAPTABLE FOR
SYNTHESISED/ HUFF&PUFF STABILIZATION)

#* DUAL CONVERSION BASED ON A 3-4 MHz SSB IF, WITH

MECHANICAL IF FILTER, AUDIO DERIVED AGC, BALANCED

MIXER, WITH ON—BOARD AF AMP AND VOLTAGE REGULATOR

CAPACITY FOR UP TO 12HF/VHF/UHF 1 MHz WIDE CRYSTAL

CONTROLLED CONVERTERS WITH TRACKED RF TUNING

EACH CONVERTER SELF CONTAINED — SO MORE CAN BE USED

EXTERNALLY IF REQUIRED. RF PATHS ARE DC SWITCHED AT

LOW IMPEDANCE

*

»*

RX 80 Mk |l tuneable 3-4MHz SSB receiver/IF with MFL series

2.4kHz mechanical 5B IF filter .£E42.66
AlA but with low cost 4kHz CFM2 senes filter .£32.42
HF Converters, including crystal for the following bands:

1-2MHz, 7-8MHz, 10-11MHz, 14-15MHz, 18-19MHz, 21-22MH2

24-25MHz, 28-29MHz, 29-30MHz .£9.10 ea
Hardware: Case, meters, pots, knobs (exc. DFM) ..£25.00
Complete RX 80, 6 converters, switches, case, PSU ..E132.50

PLANNED
ADDITIONS
TO THE
SYSTEM

3-dMHz IF frequency synthesiser

‘UP Conversion” front end system

AM [F adapter 8 Noise blanker
VHF/UHF converters with helical fifters

PRICES EXCLUDE VAT (15%). Postage 50p on orders under £12. Free postage on orders over £12, except please note
any order including HARDWARE should be accompanied with a £2 carriage charge . General price lists are available FOC
with an SAE - full AMBIT catalogues including a multitude of radio parts/components £1.80 a set - or 70p per section.

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

AMBIT international BN o L R

PRECISION PETITE

MINIATURE DRILLS AND ACCESSORIES
for all your modelling needs

A choice of three power drills
that fit snugly in the hand, so
light they enable you to carry out
the most intricate tasks —
drilling, shaping, cutting, polish-
ing etc in the minimum of time.
There are two types of drill stand,
S1 for P1 drill, S2 for all drills,
plus all the necessary acces-
sories in a remarkable range
that fills every need. Fully illus-
trated literature is available and
will be

gladly sent upon receipt of

9" x 4" stamped addressed

envelope.

Access &  Barclaycard

welcome

+

Sole UK Distributors PRECISION PETITE LTD
119a HIGH ST. TEDDINGTON, MDX.Tel: 01-977 0878

TOOR ® T0K 100K
METALFILM RESISTORS o8 11 1k o
a 130R 1k3 13k 130k
1% Tolerance, 7 Watt 150R K5 15k 150k
160R k6 16k 160K
180R 1k8 18k 180k
200R 2 20k 200k
220R 22 23k 220k
230k 2k4 24k 240k
270R 27 27k 270k
300R 3k 30k
3308 3k3 33k 330k
360R 36 36k i
3908 3k9 39k
430R ak3 43k —_
470R ak7 a7k 470k
510R 5k 51k =
360R 5k6 56k 560k
620R 8k2 62k =
680R 6k8 68K 680K
750R K5 75k

8208 8k2 a2k 820l
ONLY 3p EACH 910R 9k1 91k T
Minimum order £10 Special Offer: 5 PCS of EACH (445 RESIS-
Minimum 5 pce per value :'Qisc’]m?,LY ﬁ‘l'thSO bility. High S h
I ig uality, Higl tability, Higl trength.

99 Values{£24) VAT inclusive. Add £1.00 p&p all areas.

ORION SCIENTIFIC PRODUCTS LTD.
10 Wardour St., London W1.

S——
> VAT included
== DEACs ' >~
s  \yARTA BUTTONS Rgg#ERR?EQBLE
{1.24V PER CELL) )
e 225mA DKZ 600mA DKZ
Size/Cell 25mm diax9mm 344mm diax 10mm
4.8V Pack £3.20 £5.55
6-0V Pack =3 £6.94
9.6V Pack — £11-10

CYLINDRICAL NICADS HP7 Size (500mAh) £1:00; HP11 (1800mAh] £2-35;
HP2 {4000mAh) £3.20; PP3 £4.00; PP3 Charger £5-00; 1 to 4 HP7 nicads
charger £7-45.

CONSTANT CURRENT CHARGER -  Switched 9mA/25mA/S0mA/
120mA/200mA/400mA output — charges 1 to 12 nicads — £14.95,

V & FSMALLCRAFT (POPLAR) LTD
38, STONELEIGH ROAD, CLAYHALL, ILFORD, ESSEX IG5 0JD
Tel: 01-550-6642
LIMITED TRADE DISCOUNTS POSSIBLE ON DEACs.

Practical Wireless, May 1981
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RADIO CONTROL
RC XTALS
nM TKJ’H)(

3ld Dl.fSOpF
HC25U

FMTX: Fund
20pF HC25U
% treq 1.85
PAIRS...AM 310
PAIRS...FM 3.25
CHANNELLING:
27MHz. 50kHz
35MHz: 20kHz

TDA1072 2.
TDA1074A 5.

165

st 2.35|7. ¥ XTAL FILTERS

iCLe03sCC 4.50|8: ! 10MAB1; 10.7Mhz, 15Khz BW,
MSLI36: .75|9. X Bp 14.50
MSL9. ‘IUMZZD 10.7Mhz, 2.4Khz BW,
HA11211 8, 8 pole. 17.20

AMBIT international

‘LPSN®

2 T 3%
0.20 | 7454 0.20 0. : mm RED 12p
020 | 7455 030 |74138 973 540 | 3mm RED cir 15p
0.20 | 7460 0.20 4136 .50 | 3mm RED 15p
0.20 | 7463 1.24 | 73138 5.95 | 25x5 RED 17p
0.24 | 7470 0.40 74141 0.5 7.45 | 5mm GRN 15p
0.26 | 7472 0.30 74142 268 ; 4.90 | 3mm GRN cir 16p
7473 0.35 0.45|74143 312 / . 255 Ggm ;gn
7474 035 0.35[74144 312 . 800 | Coomd L e
0.24 17475 0,56 7414 .88 30 14
0.24 7476 0.41 0.45 |74147 1.75 4283 .20 5.78 188
0.24 | 7478 0.50 |74148 108 1.19 74293 32 170 20
0.32 | 7480 0.52 74150 099 4365 0.66 . 500
481 1.20 74151 055 0.90 |74366 0.65 390
7482 0.75 74153 070 0.85 |74367 0.64 o0
7485 1.04 099 |74154 130 4368 0.92 23"
0.40 | 7486 0.40 |741856 0.75 1.10 |74374 .80 P
7489 2.05 74156 0.80 74377 99 nf 56p
7480 042 090 |74157 0.78 0.70 [74379 2.15 BPWA1 IF Det 1.51
0.24 17491 0.85 1.25 |[7415 0.71 . IF Opto Cplr
0.24 17492 0.50 0.78 [74159 2.10 Smm Clip
7493 057 0.99 |74160 0.99 1.30
7494 0.85 74161 099 038
0.35 7495 070 1.15 | 7416 1.30
0.2 ";:? g.ag 1.20 1 g‘ 099 095
\ : 1.20 1.30
0.28 | 74107 045 [74165 120 145 ROUND Senm
03 74100054 [7a189 > 210 g
‘ . 21 PRICED BY
0.28 |74111 0.68 74170 230 288 cg :
0.99 | 74112 0.41 (74174 105 1.20
99 174113 0.75 |74175 0.87 1.10
74114 0.40 {74176 0.80
74118 0.85 74177 084
74120 1.15 74181 2580 3.50
o.g0 | 74121 0.48 74183 298
89 |74122 0.48 74184 135
99 174123 0.73 74185 1.34
099 174124 1.80 |74190 082
0.25 | 74125 0.55 0.46 |74192 120
74126 0.57 0.46 [74193 1.42
ALL PRICES EXCLUDE VAT — CURRENTLY AT 15% [
POSTAGE 50p ORDERS UNDER £12 - FREE OVER £12 B
Terms and conditions of sale: CWO please, MA available
for schoools, colleges, industrial users etc. Please ask for
details. ACCESS/BARCLAYCARD may be used for mail
or phone orders {Mastercharge/Visa overseas), Please add
enough for overseas airpost (inc catalgues pse) since the
airmail rates have been dramatically increased in January, gﬁ
This listing gives a briaf insight into the wide range of active lm‘l 310
passive components available from AMBIT. Our full 310
pricelist include the LARGEST STOCK RANGES OF COILS, 4.25
CHOKES, CERAMIC/MECHANICAL/CRYSTAL FILTERS, all ;-25
types of radio modules for AM/FM/SSB - plus the most sophist- 322
icated DIY FM tuner parts in the world, £1.85 (inc) will get you ‘95
full set of catalogues (pts. 2,3 & 4) or 75p per individual section, @

TTL SN' MICROMARKET LEDS

TELEPHONE (STD 0277) 230808 TELEX 995194 AMBIT G POSTCODE CM144SG

200 NorthServite Road, Brentwood, Essex

NEW EQUIPMENT AT SPECIAL PRICES

SWAN 100MX Transceivers HF £345 incl. VAT

NEC CQ P2200E 12 Channel 2M FM Transceivers 3 watts out

£145'incl. VAT

{We have a few 7 and 9 channel versions at :pondingly red: 1 prices.)

SADELTA TABLE MICS fitted with processor and pre-amp and

two metres £27 incl. VAT
Carriage an SWAN 100MX £9 extra and the other items £2 extra.)

Quality crystals for 2 metres HC25/U £1.65 each incl. VAT.

SO TX 120833 RX44-7666 R4 TX 12.0916 RX45-0000
S23 TX 121312 RX44.9583 R5 TX 12.0937 RX45.0083
RO TX 12.0833 RX44.9666 R6 TX 12.0958 RX45.0166
R3 TX 12.0895 RX44.0895 R7 TX 12.0979 RX45.0250
R8 TX 12-1000 RX45.0333 R9 TX 12.1020 RX45.4166

VALVES EL84/6BQ5 70p each incl. VAT. EF184/6EJ7 80p each
incl. VAT. Please add 20p for post and packing for any quantity.

William Munro (Invergordon) Limited

100 High Street, Invergordon, Ross-shire IV18 0DN
Tel: 0349 852351 Access Barclaycard Telex: 75265

MUSICAL MICRO
24 TUNE DOOR B

BUILD THE WORLD FAMOUS
CHROMA-CHIME h._\\-@

Give your friends a warm welcome. Yes, think
how delighted and amazed they will be to hear the
musical Chroma-Chime play when they press your button!

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied.

Plays 24 well-known tunes including:
Star Spangled Banner,

MARCO TRADING
ZENER DIODES: 400m/w, 3V to 33V Bp each, 100 for £6.00 (your mixl. 1 Want, 3V 10
200V 15p each, 100 for £12.50 [your mix). )
1.C. SOCKETS: 6 pin « 7p, 8 pin « 8p, 14 pin « 10p, 16 pin « 11p, 18 pin « 13p, 20 pin »
16p, 24 pin « 20p, 28 pin « 28p, 40 pin « 32p. QUANTITY PRICES ON APPLICATION.
RESISTORS: {W. Low Noise, High Stab. 5% Tolerance, Carbon Film, E12 Series, 2.2 ohm to
10M 2p each, 1Epm:. 100 for 95p, 1000 mixed in 100°s only £6.00.
SPECIAL RESISTOR PACK: 10 of each value 2.20) to 2M2, 730 resistors only £6.00.
Amazing value. 1W Resistors, E12 range from 2.2 ohm to 10M, All 5%, 5p each. 2W Hesistors,
E12 range from 100 ohm to 10M, All 5%, Bp each.
CERAMICS: 63V Workina, Subminiature, Low Tclerance 1.8oF-100nF, 4p each.
TANTALUMS: 35V, 0.1y, 0.15u, 0.22u, 0.33p, 0,47y, 0.68y. 1.00 « 12p each, 2.2y, 3.3u
4.7y, 6.8y, 35V » 14p each. 10/35V 'IBD. 22/35 38p. d?-’lO\J’ 25p, 33/10V 22p, 100."3\"
20p, 6B/3V 20p each.

QPD. Imm RED 12p each, Green 18p each, Yellow 18p each. incl. Clips. 5mm RED 12p
each Green 18p each, Yellow 1 eaoh incl. Clips. 100 Red (3 or Smml iorf.“E 50 excluding Clips.
SKELETON PRE-SETS: 100 o 1M Vertical & Horizontal, all « 100 tyour mix) for
£4.50. BRIDGE REC'S: 1A 50\’339 2A 200V 44p, 254 50V tz 38 25.& 100V £2.41.

TRANSISTORS: BC107/8/9 10p, BC147/8/9 Bp, BC182/3/4 9p, BC172 8p, BF200 28p,
8C212/3/4 9p, 212U/3L/4L 10p, BF180/81 29p, AC128 20p, AD161/2 403 P N3055 a5p,
2N3819 zzp,zuausa 20p, BC125 10p, BF262/3 30p, 1N4001 Sp, 1N40D/ Bp, 741 20p,

NE5SS5 25p, LM3B0 80p.

CMOS 40018 20p, 40118 20p, 4076 80p, 4081 20p, ZN414 90p.

ELECTROLYTICS: A is Axial: R is Radial; 1/63C A Tp, 2 2)'25 Rap, 4.7/25 R 5p, 10/16 R

4p, 22/16 R 4p, 28/25 A3p, 4TNER & 4?.-’25:‘-\Br RSE 100/16 R 6p, 220/16 A

9p, 470/16 A 12p, 10001 A 16p, 100&’53 AB2p, ’00.-'!5 P.

This adver is only a fraction of our range, send 25p for our latest cawlogue. Please add 35p P/P
to all erders. (Free over £5.00). Add 15% VAT to total. Send arders to:

Dept. PW6, MARCO TRADING,
The Old School, Ed , WEM, Shropshire SY4 5RJ.
All orders despatched by return of mail. Tel: 1094872' 464/465.

Practical Wireless, May 1981

William Tell Overture,

Greens‘laeves. Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

Y No previous microcomputer experience necessary
¥ All programming retained is on chip ROM
% Fully guaranteed

% Ideal present any time

ALL CHROMATROMNICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

TO CHROMATRONICS. RIVER WAY, HARLOW, ESSEX Telephone (02791418611

S S SN SN SN SN S S S S S S S S S S S e e

Piease send me

NAME

ADDRESS

| enclose cheque/PO value € or detnt my

ACCESS/BARCLAYCARD

oouine I N N Y 0 O Y B O

Signalure PW.5.81
7
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From the World-Record Joystick People!

A REVOLUTIONARY ANTENNA
THEY CALLED “IMPOSSIBLE"

THE JOYFRAME (patent applied for)

TVI-PROOF Amateur Bands 3.5-30MHz., incl.
“new” bands and 27MHz. (where legal)., SW BC
reception. PLUS! STOP PRESS NEWS! TWO
WAY OPERATION SOAK TEST ON 2 METRES
SUCCESSFUL!

The small package antenna for the poor QTH, that measures 21x21x21 (inches) and Just
stands on top of the gear in shack! Directive on B0, acts as vertical on higher freqs., many
BC stns. G2VF with 30 watts has enjoyed world-wide QS0's. Incredible low angle
radiation! Rotated by hand, two knob tuning, TRANSMISSION, particularly with respect
1o size 2nd freq. range, by SUCH A SMALL UNIT, has — wa balieve — been generally
thought IMPOSSIBLE. It has taken Partridge expertise, that product the JOYSTICK, atc.,
1o prove otherwise and 1o bring you another efficient. compact, substantially harmonic-

free complement 1o your hobby,
COMPLETE JOYFRAME (inc.atuy)  £60.00

{or write — 14p — or phone for literature)

2 METRE STOP PRESS. During recent opening, FM QSO's Western
Europe and Western G proved JOYFRAME as super vertical for this
band, INDOOR OPERATION!

ANTEN NAS {our regular lines)
TH E J OYSTICK VFA (Variable Freq. Antenna)

Only 230cm long, easily assembled and installed. Continuous
tuning 0.5-30MHz. Omni-directional. Substantially harmonic-FREE

SYSTEM “A"" for the swi or 160m. <. £48.55

One small antenna for 2m. band, 80/40/20/10m., + 3 “NEW"
bands, 27 Mhz. CB Band {where legal). 500 w capability, no TVI
creating harmonics. SWL's - SHORT WAVE BROADCAST BANDS
AT THEIR BEST!

All this from the NEW PARTRIDGE

SUPERMATCH SYSTEM  £82.00

Can-be used from “impossible” locations, “no antenna space”
locations, caravans, high rise blocks, adaptable for mobile!

The associated JOYMATCH
SUPERMATCH ATU £50.00

converts your existing JOYSTICK VFA to a SUPERMATCH
SYSTEM and will match about every other HF band antenna!

Transceivers

STOP PRESS!!
CASH SAVING DEALS
FOR YAESU GEAR

PARTRIDGE “DIAL-A-QUOTE" SERVICE

FRG/Rx.s., FT/Tx.'s., with TVI-proof antennas if reqd., some FREE
offers with Rx. deals. While you waited for this ad., PRICES HAVE
FALLEN! REMEMBER it takes 2 MONTHS to get ads. updated, BUT
you can PHONE US NOW for your QUOTE. SAVE TIME AS WELL
AS MONEY. 0843 62535 (ext. ) or 62839 after office hours.

Receivers

JUST TELEPHONE
YOUR CARD NUMBER

0843 62535 (ext 5) (62839 after office hours) or send 1 4p
stamp for FREE literature. Prices correct as at press. NOTE
our prices are always INCLUSIVE OF VAT, carriage.
Prompt service too. goods usually despatched WITHIN 48
HOURS!

5 Partridge House,

Prosp Road, Broadstairs, Kent CT10 1LD

(Callers by appointment).

HR TRING,

BROROSTAIRG KENT ENGLANG

GCED
b3VHA

LELTRONI &=

A|H ELECTRONICS

20 BARBY LANE, HILLMORTON,
RUGBY, WARWICKSHIRE CV22 5QJ.
TEL: 76473 EVE 71066.

Mail Order Only or callers by appointment.
All prices include VAT but add 50p post & packing.

VHF RF. POWER TRANSISTORS:-

Type Gain (db)  Output Valts Frea. Price
(watts)
2N6083 5.7 30w. 12 175MHz £6.50
BLYB7A 9 8 12 175 £4.00
SD1212-6 8.2 3 12 175 £2.50
BLW16A 10 3 12 176 £0.75
PT4236A 10 1 min, 12 175 £0.75
PT4555 8 25 12 80 £3.50
PT4556C 7 40 12 80 £4.50
2N5070 13 25(pep) 24 30 £5.00

MDABOQO 8 amp 50 volt bridge rectifier OK for 12v PSU etc. 65p. 2 for £1.15.

DUAL-GATE MOSFETS 3SK51 (40673) 80p, BFR84 75p.

FETs E5565 (2N3819) 30p, TISB8A 40p, BF256C 40p, 2N4381 40p.

BIPOLARS:- BF576, pnp VHF RF amp. FT1200 MHz 20p, 2N4957 pnp

VHF/UHF RF amp nf only 33db « 1GHz 30p, BF 180 30p, BF166 VHF RF amp

25p, BFY30 UHF RF amp 95p, BF152 VHF mix/osc. 15p.

SILICON PIN DIODES for switching oscillators ete. up to 1000MHz — BA243

(VHF) 20p, BA244 (UHF) 25p.

AUDIO AMP IC. TDA1010 6 watt output adjustable to 9 watt, « 14 volt single-

in-line type & ideal for transceivers, receivers, record players, cassette players etc.

BARGAIN OFFER ONLY £1.35 two for £2.40. Supplied with data sheet showing

construction of stereo amp. full data sheet (19 pages) 20p.

27-30 MHz RECEIVER PRE-AMP. Have you a tired or old receiver with poor

performance above 25MHz then one of our super pre-amps is what you want:— 50

ohm imp. in & out 25db gain with better than 1db nf. ready built on PCB 60mmx-

40mm, adjustable gain control, only £8.00 or built into grey hammer finish die

cast box with BNC sockets £12.50.

10.7 MHz SSB CRYSTAL FILTERS Cathodeon type BP4133 lower sideband

only, new & unused small size 3Bmmx 18mmx 15mm 200 ohm imp. give away

PRICE ONLY £4.00 each two for £7.00.

10.7 MHz CRYSTAL FILTER for AM/FM 124 KHz channel spacing +34 KHz «

3db ITT type 024DE/923L. £7.00 ea.

MOTOROLA CAR RADIO PCBs complete less vol. cont. tuner ete. with circuit

80p ea. four for £3.00.

CAR RADIO 470 KHz IF AMPS with stereo pre-amp IC. with circuit 65p.

CAR RADIO/CASSETTE PLAYER stereo amps 5 watt/chan. with multigang

221. matching amp to above IF amp board. Contains 2 TA7205P ICs, with circuit
75

BAG MIXED ELECTROLYTIC CAPACITORS 2.2mf — 1000MFd 100 £1.60.

BAG OF MIXED RESISTORS 1} watt carbon film pre-formed type all with long

leads plus some I wat std types 250 for £1.60.

FEEDTHROUGH CAPACITORS 1000pf 500v solder in type 3" dia. 10 tor 28p.

FERRITE RINGS 12mm dia 10p ea. FERRITE BEADS F)(l 115 10 for 20p.
PRICE LIST 15p STAMP — FREE WITH ORDER.

TV SPARE PARTS
& COMPONENTS

The Practical Wireless TV Sound Tuner.
Still unsurpassed! Parts still available. Price
List, copy of original article supplied on request.
(cost of set of parts £28.40 incl. p/p & VAT)

Callers still welcome at shop premises.

MANOR SUPPLIES

(Tel. 01-794 8751)
172 WEST END LANE, LONDON NWG6.
(near W. Hampstead Jubilee and British Rail Stations).

MIGHTY NINETY PACKS ALL 90p«.. inc.var.

BUY SIX PACKS AND GET A SEVENTH PACK FREE!
POSTAGE UPTO 4 PACKS 15p PER PACK. 5§ PACKS OR MORE POST FREE.

MN1 300 } watt pre-formed resistors. MN31 16 assored rimmer caps.

MN2 200 § and § wat: resistors. MN32 | 15 30pF beehive trimmers.
MN3 100 1 and 2 wat: resistors. MN34 25 min. glass reed switch.

MN4 | 50 wire wound resistors. m 50 polystyrene capacitors
MN5 100 metal oxide resistors. Ll i ¢

MN42 | 10 BC107 transistors.

MNG 12 assorted potentiometars. MN43 10 BC10B transistors,

MN7 25 assored pre-set resistors. i ltch
MNE 50 assorted electrolytic caps. MNa4 10 sht'ja switches sp/co.
MNS 100 assorted ceramic caps. MN51 | 102" red led.

i . MNS52 10 -125" red led,
MN10 | 100 d , poly, caramic.
alec:fn:i:a,cn:? PO ] MNSE3 | 2001 mfd 25V ceramic disc.
MN13 | 20 assorted transistors. MNS4 | 20 0-01 mfd 25V ceramic disc.
MN14 | 40 TN4148 di MN58 2 x CA723 voltage reg.
hing) MNB1 | 3 x TIP32 transistor.

Mn22 B -2" LED's with clips 4 red, MMNB2 3 x TIP31 transistor.
2 yellow, 2 green). MNB3 | 30 mixed polyester caps.,
MN23 | 1ib nuts, screws washers, elc. C280, Siemens, etc.

CHORDGATE LTD (Dept C)

75 Faringdon Road, Swindon, Wilts.
Tel. (0793) 33877

Retail premises at above address.

Practical Wireless, May 1981
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-PANM NEW EXTENDED 1981 RANGE

AERIALS KNOBS SOLDERING EQUIPMENT
105 Adjustable Aerial Gutter Mount 3.00 1101 Black/Silver Knob 0.28 1925 12 volt soldering iron MLX 5.46
106 C.B. Mobile Antenna 9.50 1102 Large Calibrated Knob 0.30 1927  Multicore solder 22 swg tube 1.00
107  FM Indoar Ribbon Aerial 0.50 1103 Alli PA100 Knob 0.46 1928 Multicore solder 22 swq reel 3.50
108 4 Section Car Aerisl (Stainless) 2.16 1104  Heavy Brushed Alli Knob 15mm 0.32 1928  Multicore solder 18 swg reel 3.50
108 4 Section Car Aerial [Chrome) ) 1.80 1105 Heavy Brushed Alli Knob 22mm 0.a0 1930 Desolder braid 0.75
110 8 Se:nlnn 1200mm Tela-scopn: Aerial 2.00 11068 Heavy Brushed Alli Knob 28mm 0.52 1931 X25 ing Iron 4.20
111 B Section 750mm Telescopic Aerial 2.60 1107  Mart Black Knob 17mm 0.40 1932 X25 1" replacement Bit 0.50
112 5 Section 570mm Telescopic Aerial 2.64 1108 Matt Black Knob 24mm 0.46 1933 X25 3/16" replacement Bit 0.50
113 Roof Mounting Aerial (Car) 3.80 1109  Maut Black Knob 28mm 0.56 1934 %25 3/32" replacement Bit 0.50
1110 All Metal Serated Edge Knob 15mm 0.3 1935 X25 Replacement Elemant 1.80
1111 All Metal Serated Edge Knob 24mm 0.48 1936 Desolder Pump 5.56
AUDIO LEADS 1112 All Metal Serated Edge Knob 30mm 0.60 1937 Desolder Pump Nozzles 0.64
114 5 pin - 3.5mm 3 & 5 connected 0.65 1113  Black Plastic Metal Skirt 0.24 1938 SK1 Soldering Kit 7.00
115 5 pin—3.5mm 1 & 4 connected 0.65 1114  Black Pointer Knob 0.22 1939 ST3 Iron Stand 1.60
116  Car Aerial Ext Lead 1.00 1115 Black/Chrome Instrument Knob 22mm 0.32 1940  Horizontal IC Desoldering Bit 1.85
17 Mains Cassette Lead 0.48 1116  Alli Push Button Knob 11mm 014 1941 Vertical IC Desoldering Bit 1.95
119 2.2 pin Plug in In Line Sterea Jack Socket 0.74 1117  Black Plastic Slider Knob 0.12 1942  Antex Heat Shunt 0.15
120 Universal Car Adaptor Plug 0.52 1118 Chrome Slider Knab 0.14 1943 CCN240 Soldering lron 4.20
123 20ft. Coiled Guitar Lead 1.50 1119  Chrome/Black Slider Knob 0.22 1944 CCN240 3/32" Replacement Bit 0.50
33 SERRBRMON, e g88 1338 CEN230 ¥/ (e Roplocement s 0.80
5 MICROPHONES otc. 16" Replacement Bi X
o Senon TR 185 | MEROTNONESI i, a0 | 134 CZiOMesbcamonfomon 130
129 5 pinto 3 pin Plug (Mirror imagel B : g;:“;:;; Mike 2Amin ¢, 3.5mim: Pligs Tas 1949 C240 332" Replacement Bit 0.50
130 2 pin Plug 1o 2 pin Line Socket 5 mtrs 0.55 2 g masanie ity 1. 1950 €240 }" Replacement Bit 0.50
132 2 pin Plug to 2 gin Line Socket 10 mirs 085 | 13 Dum ie Smenis e 1040 1951 €240 3/16" Replacement Bit 0.50
:gg 5 pin Plug to 2 Phono Plug 0.65 1330  Plastic Mike Holder 066 1952 €240 Replacement Element 1.70
Headphone ext lead 7 mirs 1.50 | 1331 Windshield Medium (Pair) 1.38 j302 TG suideinghon - %20
13 % G I L 1532 . 'F?i& | 5‘35 1955 Model G 1° HEPI:CPPE:::: B U-Eg
A.B.S. PLASTIC BOXES ] 3 oosenec mm (Chrome, . 2 g
141 Ave 1me2” 1.08 _Eg;mﬂgg:;!s Wlﬂif& 1334 Gooseneck 515mm {Chrome) 3.50 .:355? maget g é‘“? Reda“a""' Bit ?‘50
142 4.47:1.22"x2.44" 124 | 366 38swg g8 | 1335 MhaFeorSind 10.70 et il il JU L0 L 20
143 4.75"x1.56"x2.56" 1.30 . ssette Deck Mike 5K ohm 5.30
143 6.00"~2.00" <315 1.50 23; 33 3:% g gzn 1 Mike Boom Arm 8.80 MAINS PLUGS AND SOCKETS
145 7.57.2.38"«4.33" 264 | 369 32 swg 080/ ! Crystal Mike Insert 0.52 16 } 8 13 Amp Rubber Plug 0.52
146 2:8"<437°1.6 140 | 370 30swg 080 | ! Two-Station Intercom geo | 133 13Amp Pimtic Flug 0.46
147 378<6.33"«2.08 92 | 371 285wy 0.76 | 1340 Mobile or CB Mike 600 ohms 5.98 1820 13Amp Froa Sockat 0.50
148 563 :414x219" 14 [ 372 265w 074 | 1341 Mobile or CB Mike 250 ohms 800 | 1833 13 Amnd way Fres Socker 30
149 563"x6.7"x2,19" .62 73 24 sw 0.66 i ¥
150 6.65°x4.98°x2.76" 84 | 373 22 swg 0.62 | SEMICONDUCTOR HARDWARE gg}g g Atnp }B""!f"} Block | 12 way 0.24
151 9.57"«7.36"x4.06" 82 | 375 20swg 0.60 | 867 ;azzo 0.20 g, Lermenl Siod 0.24
376 18 swy 0.60 X
VERO CASES ; 377 16 swg 0.52 | 869 S055 Insulating kits 0.20 | POTS MIN PRESETS 9p EACH
152  1"x213/16"«115/16" Black 0.47 | 378 14swg 0.52 70 TOB6 in packs of 5 0.20 . R
153 1"%x213/16"x115/16" Whita  0.47 71 TOB4 0.20 [1831 1K Lin Single Pots 29 | 1801 100ohm  Horizontal
154  Vero 3° <54 8" box 482 [, COP. WIRE 40 72 T048 0.20 (1832 2K2  Lin Single Pots 291802 2200hm  Horizontal
! o 73 T03 Single Heat Sink 0.26 | 1833 4K7  Lin Single Pots 29 | 1803 470chm  Horizontal
INSTRUMENT CASES e 993 | 8724 7103 Double Heat Sink 1,35 |1834 10K  Lin Single Pots 29 [ 1804 1K Horizontal
155 8"x54"«2" .70 | 380 223w 083 | 875 Double Sided Heat Sink 2065 | 1835 22K Lin Single Pots 26 1808 2K2 Horizontl
156 11".6"«3" 263 | 381 20mwg 088 | 876 T105/29 Heat Sink 0.15 [1836 47K  Lin Single Pots 29 | 1806 4K7 Harizontal
157 B udd 1y -84 | 333 16 swg 078 | B77 1018 Heat Sink 0.15 | 1837 100K Lin Single Pots 29 | 1807 10K Harizontal
168 9"«53". 23" 2.20 swg g 78  TO1 Heat Sink 0.10 | 1838 220K Lin Single Pols 29 | 1808 22K Haorizantal
79 10220 Heat Sink 0.15 | 1839 470K Lin Single Pots 29 (1008 ‘47K Haganta
ALUM BOXES HARDWARE IN PACKS 80 TOB6 Transistor Cover 0.14 (1840 1M Lin Single Pots 23| 121 290k H
158 53"«24"<14" 0.83 | OF 25 81 TO3 Transistor Cover 0.14 | 1841 2M2  Lin Single Pots 29 orizontal
at.a iy 0.83 | 839 O0BA 1" Bolt 0.70 1842 4K7  Log Single Pots 29 | 1812 470K Harizantal
161 47237137 0.83 40 OBA §" Bolt 040 | werens 1843 10K  Log Single Pots 29 (1813 1M Horizontal
162 51411 093 | 842 2BA 1" Bolt 0.35 1844 22K  Log Single Pots 29 | 1814 2m2 Horizantal
L 217 i 43 28A 1" Bolt 0.30 | 1305 2" Meter 2 Amps 2,88 | 1845 47K Log Single Pot 29 | 1815 am7? Horizontal
163 4%:24"x2 0.83 g Single Pats 9
164 3*.2%.1" 0.57 44 2BA 1" Bolt 0.32 | 1307 2" Meter S50UA 2.88 | 1846 100K Log Single Pots 29
1685 7%:5%x24" 1.30 45 4BA 1" Bolt 0.28 | 1308 2" Meter 100UA 2.88 | 1847 220K Log Single Pots 29 [ 1816 100 ohm vartical
166 B8".6"+3 1.68 46 4BA 3" Bolt 0.20 | 1309 2" Meter SO00UA 2.88 | 1848 470K Log Single Pots 29 | 1817 220 ohm vertical
167 6"4"x2" 1.12 47  4BA 1" Bolt 0.18 | 1310 2" Meter IMA 2.88 | 1849 1M Log Single Pots 29 | 1818 470 ohm vertical
168  Sioping Box - Large 6.97 48 BBA 1" Bolt 0.24 | 1311 2" Meter 50 volts 2.88 | 1850 2M2  Log Single Pots 29 | 1819 1K vertical
169  Sloping Box - Small 4.63 49 BBA 1" Bolt 0.18 | 1312  SWR and FS Meter 9,50 | 1851 4K7  Lin Dual Pots 88 | 1820 2K2 vertical
50 6BA {" Bolt 0.20 | 1313 SWR and Power Mater 11.90 | 1852 10K  Lin Dual Pots 88 | 1821 4K7 vertical
CASSETTES 51 OBA Solder Tags 0.20 | 1315 Test Meter 20,000 OPY 24.75 | 1B53 22K  Lin Dual Pots 88 | 1822 10K vertical
01  Low Cost C60 0.36 52 2BA SolderTags 0.16 | 1316 Multi Tester RE185M 40.00 | 1854 47K Lin Dual Pots 88 | 1823 22K vertical
02 Low Cost C90 0.45 53 4BA Solder Tags 0.14 | 1317 Double VU Meter 3.25 | 1855 100K Lin Dual Pots 88 | 1824 47K vertical
03 Low CostC120 0.65 54 GBA Solder Tags 0.12 | 1319  100-0-100 UA Meter 45mm  1.90 | 1856 220K Lin Dual Pots 88 | 1826 100K vertical
04 30 Min Letter Tape 0.38 55 OBA Full Nut 0.42 | 1320 Min Level Meter 23mm 0.95 | 1857 470K Lin Dual Pots 88 | 1826 220K vertical
05 Empty Library Case 0.12 56 Full Nut 0.26 | 1321 VU Meter 40mm 1.96 | 1B58 1M Lin Dual Pots 88 | 1827 470K vertical
57 A Full Nut 0.18 | 1322 Test Meter 1000PV 6.50 | 1859 2M2  Lin Dual Pots 88 | 1828 1M vertical
CAPS, CHOKES, TRIMMERS 58 6BA Full Nut 0.18 | 1323 Test Meter 20,000 OPV 11.40 | 1860 4K7 Log Dual Pots 88 | 1829 2Mm2 vertical
327  Jackson Coupling 0.74 59 OBA Washer 0.12 | 1324 Test Meter 50,000 OPV 19.75 [ 1861 10K  Log Dual Pots 88 | 1830 4M7 vertical
il B NSRS oo e o 8
ackson ilecon . asher X ual Pots
330 Jackson 500PF Dilecon 3.10 | 862 6BA Washer 0.09 | 1958 Min SPST Toggle Switch 0.70 | 1864 100K Log Dual Pots 88 | TRANSFORMERS
31 Jackson 01-365PF 2.86 1959  Min SPDT Toggle Switch 0.75 | 1865 220K Log Dual Pots 88 | 2021 6-0-6v 100mA 0.80
32 Jackson 02-365PF Dual 4.34 | FUSE HOLDERS 1960  Min DPDT Toggle Switch 0.80 | 1866 470K Log Dual Pots 88 | 2022 9-0-8v 75mA 0.90
33  Jackson 804 10PF 2.62 | 506 20m 2 1961 Min DPDT Centre Off Switch  0.95 | 1867 1M Log Dual Pots g8 | 2023 12-0-12v 100mA 115
34 Jackson 804 25PF 2.88 m Chassis Fusa 1962  Push Button SPST 0.90 | 1868 2M2 Log Dual Pots 88 | 2024 0-6v 0-6v 280mA 1.60
35 _Jackson 804 S0PF 2.88 | 507 13- Chassi:g:;:' 0.4 : g ;ui gutlon gr’DD!I.' ggg 1869 mgso-lho-lz' 150mA 1.80
336 Jackson BO4 100PF 3.42 u utton o 1870 68 | 2026 6-0-6v 1 Amp 2.40
37 Trimmer Cap 40PF .20 | 508 14" Carin ‘]“Dlgef 0.74 | 1965 1P 12W Rotary Switch 0.60 | 1871 68 | 2027 9-0-9v 1 Amp 2.00
338 Trimmer Cap 250PF 1.25 i ﬂ"uu”sﬁ 12 1966 2P 6W Rotary Switch .60 | 1872 68 | 2028 12-0-12v 1 Amp 2.50
339 Trimmer Cap 450PF .30 | 508 20 P |°F er . 1967 3P 4W Rotary Switch .60 | 1873 68 | 202915-0-15¢ 1 Amp 278
40 Trimmer Cap 750PF ‘34 'mm Fanel Fusa 1968 4P 3W Rotary Switch .60 | 1874 68 | 2031 Multitap § Amp 3.40
57 RAepanco CH12.5MH a3 | s10 13- Holder 0.26 | 1973 Min DPOT Shde Switch 115 | 1875 68 | 2032 Mul 180
58 HRepanco CHZ 5.0MH ‘50 " Panel Fuse Holder | 1974 Sid Slide Switch .16 | 1876 68 | 2033 Mul 6.40
59 Aepanco CH3 7.5MH ‘50 0.32 | 1975 SPST Toggle Switch .33 | 1877 1 68 | 2034 0-35v 1.7 Amp 4.90
360 Repanco CH4 10.0MH .56 1876 DPDT Toggle Switch 46 | 1878 68 | 20350-55v 2 Amp 5.65
61 Repanco CHS 1.5MH .44 | FUSES: 1977 Rotary On-0OH Switch 56 | 1879 Log switched pots 68 | 2038 0-17v 750ma 2.88
62  Repanco CHE SUH K ick B : 1978  Push to Make Switch 0.15 | 1880 10K  Log switched pots 68 | 2037 Min sudio output 0.25
P 38 Juick Blow 20mm: . 9 o
63 Repanco DRX1 Coil .60 11 150mA 0.06 | 1979 Push to Break Swiich 0.19 | 1881 22K  Log switched pots 68 | 2038 min sudio driver 0.38
64 Repanco DRARA2 Coil .00 12 250MA 0.06 | 1981 SPST Rocker Switch (Black) .32 | 1882 47K Log switched pots 68 | 20390-20v 1 Amp 150
13 500MA 0.06 | 1982 SPST Rocker Switch (White) .32 | 1883 100K Log switched pots 68 | 2040 0-45-55v 1.5 Amps 6.45
ELECTROLYTIC CAPACITORS 14 BOOMA 0.07 | 1983 SPST Rocker Switch (Blue) 32 |1884 220K Log switched pots 68 | 2041 0-55-65¢ 1 Amps 8.48
430 470uF 50v 030 [ 615 1Amp 0.06 | 1984 SPST Rocker Switch (Yellow) 32 [ 1885 470K Log switched pots 68 | 2042 0-25v2 Amps 450
431 1000uF 25v 0.40 | 616 1.5Amp 0.07 | 1985 SPST Rocker Switch (Luminous) 0.32 | 1886 1M Log switched pots 68 | 2043 15-0-15 150ma 2.40
432 1000uF 63v 17 2.0 Amp 0.06 | 1986 Submin SPST Toggle Switch ~ 0.54 | 1887 2M2  Log switched pots 68
433 1000uF 1 25 | 618 2.5 Amp 0.06 | 1987 Submin SPDT Toggle Switch  0.58 | 1888 100K Log-Antl Log Dual Pot 88
435 2200uF 25v 70 9 3.0Amp 0.06 | 1988 Submin DPDT Toggle Switch  0.62 | 1889 5K Log pot 16mm switched 36 | 2017
436 2200uF 4 20 | 620 3.15Amp 0.07 | 1989 Keyboard 24 way 1.50 | 1890 5K Log pot 17mm switched 48 | PICK UP FOR
437 2200uF 100v 621 5.0Am 0.06 | 1990 Keyboard 40 way 1.60 | 1891 10 ohm wire wound pots 85 | ACOUSTIC GUITAR
438 3300uF 100v 40 | Semi Deln m 1991  Keyboard Switch 0.20 11892 22 ohm wire wound pots 85 | £5.50
439 4700ufF 25v 90 2 100K¢ 0.07 | 1992 Push to Make Swirch (metal body) 0.32 | 1893 47 ohm wire wound pots 85
440 4700uF B3v 30 3 250MA 0.07 1894 100 ohm wire wound pots 85
4  S00MA 0.07 | TOOLS CROC CLIPS ETC 1895 220 ohm wire wound pots - gg 2018
BATTERY HOLDERS 5 1Amp 0.07 1896 470 ohm wire wound pots TELEPHONE
200 Bait Holder 2« HP7 short 0.18 6 1.6 Amp 0.07 | 2001 Insulated croc clips (Red) 0.06 | 1897 1K ohm wire wound pots B5 | PICK UP COIL
201 Batt Holder 4 « HP7 short 0.19 | 627 2Amp 0.07 | 2002 Insulated croc clips (Black) 0.06 | 1898 2K ohm wire wound pots B85 | £0.66
202 Bau Holder 6« HP7 short 0.20 | 628 2.5Amp 0.07 | 2003 1% insulated croc clips (Red) .07 | 1898 4K7 ohm wire wound pots a5
203 Baut Holder 4 «HP7 long 0.19 | 629 3.15 Amp 0.07 | 2004 1y insulated croc clips (Black) 0.07
204 PP3 Battery Clips 0.07 | 630 5.0 Amp L 0.07 | 2005 30 Amp croc clips 100mm per pair 0.74 CABLE per metre | 170
205 PP39 Battery Clips 0.12 | Quick Blow: 1} 2006 Test Leads 0.55 390 Light Mic Cable 0.10 | QUICK TEST BLOCK
206 Bau Holder 4 HP11 long 0.25 | 631 250MA 0.06 | 2007 Test Lead Kit 1.70 391  Twin Mic Cable ‘KEYNECTOR'
207 Bau Hoider 4 - HP11 short 0.25 | 632 500MA 0.06 | 2008 4mm Test Lead Set 1.36 392 Fig. 8 Stereo Cable £6.50
208 Batt Holder 4 «HP2 long 0.30 | 634 BOOMA 0.06 | 2009 4mm Test Prods Set 0.52 393 4 Way SCR Cable
635 0.06 | 2010 Pincer Action Prod Set 1.40 394 4 Way Ind. Screened Cable MAINS FUSES
636 [0.06 | 2011 Cutters 5.50 395 Heavy Mic Cable 13A PLUG TYPE
ETCHANT AND PENS 637 0.06 | 2012 Pliers 5.20 396 3 Amp 3 Core Mains Cable 3 643 1A
638 0.06 | 2013 Croc clip test set 1.00 397  Twin Oval Mains A 644 2A
1610 Dalo Exch Resist Pan 0.90 | 368 0.06 | 2014 Resistance sub box 4.30 | 398 Fig. 8 Speaker Cable .07 | 645 3A } £0.12 each
1611 Ferric Chioride Ib pack 0.95 | 641 0.06 | 2015 IC Extraction Tool 0.64 399 Low Loss Coax. 75 ohms 8 646 5A :
1612  Pentel Etch Resist Pen 0.65 | 642 0.06 Neon Mains Tester/Screwdriver . 00 Uniradio 76-500hms coax, . 647 134

Send your orders to Dept PW5 BI-PAK PO BOX 6 WARE HERTS.
SHOP AT 3 BALDOCK ST. WARE HERTS
TERMS, CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,

BARCLAYCARD ALSO ACCEPTED. TEL. (0920) 3182. GIRO 388 7006
ADD 15% VAT AND 50p PER ORDER POSTAGE AND PACKING
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SUPERSOUND 13 HI-FI MONO AMPLIFIER

A superb solid state audio amplifier. Brand new
components throughout. 5 silicon transistors plus 2 power
output transistors in push-pull. Full wave rectification.
Output approx. 13 watts r.m.s. into 8 ohms. Frequency
response 12Hz 30KHz + 3db. Fully integrated pre-
amplifier stage with separate Volume. Bass boost and Tre-
ble cut controls, Suitable for 8-15 ohm speakers. Input for
ceramic or crystal cartridge. Sensitivity approx. 40mV for
full output. Supplied ready built and tested, with knobs, es-
cutcheon panel. input_and output plugs. Overall ‘size 3"
high x 6" wide x 74" deep. AC 200/250V. PRICE
£18-40, P, & P. £2.50.

MAINS OPERATED SOLID STATE
AMI/FM STEREO TUNER
. —- 200240V Mains  oper-
= ated Solid State FM AM

Stereo Tuner. Covering
MW, AM.  S40-1605
KHz VHF FM BS8-108

MHz.

Built-in Ferrite rod aerial

for M.W. Full AFC and

AGC on AM and FM.
\ Stereo  Beacon Lamp

Indicatin,  Built in Pre-amps with variable output

voltage adjustable by pre-set control. Max o p Voliage

HARVERSONIC MODEL P.A. TWO ZERO

An advanced solid state general purpose mono amplifier suitable for
Public Address sys isco, Guinar, Gram, etc. Features 3 in-
dividually controlled inputs teach input has a separate 2 stage

amp.). ut 1. 13mV into 47k, Input 2. 15mV into 47k (suitable for
use with mic. or guitar ctc.). Input 3, 200mV into | meg. suitable for
gram. tuner. or tape ete. Full mixing facilities with full range bass &
trehle controls. All inputs plug into standard jack sockets on front
panel. Output socket on rear of chassis for an 8 ohm or 16 ohm
speaker. Output in excess of 30 watts music power. Yery attractively
finished purpose built cabinet made from black vinyl covered steel.
with a brushed anodised aluminium front escutcheon. For ac mains
operation 200/240 volts. Size approx. 124in wide x 3in high = 7{in

deep.
Special price £29.00 + £3-25 carriage and packing.

600m v RMS into 20K, Simulated Teak finish cabinet.
Will match alruost any amplifier. Size 8w "h
94 7d approx.

LIMITED NUMBER ONLY at £29.00 + £2-60 P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable [or use
with Ceramic or Crystal cartridges. Very simple to
modifly to suil magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolis—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier 1o be
proud of. Brief specification: Power putput: 14 waus

10/14 WATT HI-FI AMPLIFIER
KIT . A

A stylishly finished monaural
amplificr with an output of 14
watts from 2 ELBds in push
pull. Super reproduction of both
music and speech with negligi-
ble hum. Separate inputs for
mike and gram allow records

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Siee 1147 X 14487 % 14" deep. Weight 190z, Power
handling 20W rom.s, (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, ete., and used with
or without baffle. Send 5. ALE. for full details.

Only £9-20 cach + p. & p. (one £1-40, two £1-80).

and announcements to follow
cach other. Fully shrouded sec-
tion wound output transformer
to match 31542 speaker and 2 independent volume controls, and
separate bass and treble controls are provided giving goed lift and
cut, Valve line-up 2 ELB4s, ECCB3, F.lrih and EZ80 rectifier. Simple
intruction bhooklet $0p + SAE (Free with parts). All parts sold
separately. ONLY £18.40, P. & P. £3-20. Also available ready built
and tested £22-50, P. & P. £3.20

r.m.s. per channel into 5 ohms, Freguency response:
+ 3dB 12-30,000 Hz Sensitivity: better than.80mV into
IM €2 Full power bandwidth: +3JB 12-15000 Hz.
Bass boost approx. to £ 12dB. Treble cut approx. o
—164B. Negative feedback I8JH over main amp.
Power requirements 35v. at | -0 amp.
Overall Size 127w, X §°d. X 21°h.

ully  detai page construction manual and parts
list free with kit or send S0p plus large S.A.E,
AMPLIFIER KIT .. 5 £14.95P. & P.£1-20
(Magnetic input components 33p exira)
POWER PACK KIT £6.20P. & P. £2.00
CABINET .. . . £6.20 P. & P. £2.00
SPECIAL OFFER—only £25.80 if all 3 items
ordered at one time plus £2-80 P. & P.

Full after sales service

Also avail. ready built and tested £32-20, P. & P. £2-80.

HARVERSONIC STEREO 44
A solid state stereo amplifier chassis, with an output of

A brand new 22 transistor hi-fi stereo amplifier of superior
design made by a well-known British manufacturer, for a
now cancelled contract order. The unit is supglicd new &
tested on a printed circuit panel size approx. 65" x 44" x
14" h. using high grade discrete components. Brief
specification: 15 waus r.m.s. per channel O/P into 8 ohms.
o/p stages fully protected ntgainsl sfe) I/P 60mV. for
ceramic cartridge. Provision for tape i/p & o/p. Only re-
uires the addition ol a 40 volt i@ 2 amp. power supply &
the bass. treble, balance & vol. control. (standard types).
FULL Circuit diagram & connection details sunnlied. Price
with edge connectors, Only £9.00 + 80p p. & p.
IF ORDERED WITH AMPLIFIER:-
*2 stage pre-amp. for mag. cart. RIAA corrected £2.50.
Mains transformer, rectifier, smoothing condenser £4.00 +
£2.50 p. & p. Set of 4 pots. £2-50 (while stocks last).

STEREO DECODER MK.II

SIZE 14" » 2.5/16" x §* ready built. Pre-aligned and tested for 10-
16V neg. carth operation. Can be fitted to almost any FM VHF radio
or tuner. Stereo beacon light can be fitted if required, Full details and
instructions supplied £7-00 plus 30p P. & P. Stereo beacon light if
reauired 40o extra.

3-4 watts per channel into ¥ ohm speakers, Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse. tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec. play socket are mounted on
the printed circuit panel, size approx. 9~ x 24” x 17
max. depth. Supplied brand new & tested, with knobs,

Mullard LP1159 RF IF module 470kHz £2.50 + P. & P. 50p. Full
specification and connection details supplicd.

ve VHF FM Tuner Head covering 88-10BMHz 10-7 MHz LF. out-
put. 78V + earth. Supplied pre-aligned. with full circuit diagram with
precision geared F.M, gang and 323PF « 323PF AM. Tuning gang
only £3.40 + P. & P. l?l.‘rp

brushed anodised aluminium 2 way escutcheon (1o allow
the amplifier to be mounted horizontally or vertically) at
only £10-40 plus 90p P. & P. Mains transformer with an
output of 17v a/c at 500m/a can be supplied at £2-15 +

70p P. & P. if required. Full ion_details

All prices and specifications correct at time of press and

STEREO MAGNETIC PRE-AMP. Sens. imV in for
100mV out. 15 to 35V neg. carth. Equ, £ [JB from
0Hz o 20K Hz Input impedance 47K, Siee 117 x
23" % F'"H.£3-20 + 30p P. & P.

subject to alteration without notice.

PLEASE NOTE: P. & P. CHARGES QUOTED
APPLY TO U.K. ONLY. SEND SAE WITH ALL
ENQUIRIES.

HARVERSON SURPLUS CO.

I-TD (Dept. P.W.) 170 MERTON HIGH ST.,
& 4 few minyles from South Wimbledon Tube Station,
BARCUAYCARD WELCOME

LONDON, 5.W.19. Tel.: 01-540 3985
Open 9.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Waed.

BIO FEEDBACK

Carbon film, composition, oxide, etc. Mainly

5% E24 series, % and % Watt, but some
ision 1% and 2% g lly included, also

a few 1 Wartt and above, A wide range for all

purposes.

250 for £1.20 1,000 for £3.60.

ELECTROLYTICS

resistance 440R, operating voltage 17.5V 1o
2BV (24V nominall. Contacts: SPc/o silver
with gold flash, Rated 110V D.C, 125V AC.
Max. current 3A. A high quality professional
relay at a ridiculously low price: 4Bp each,
10 for £3.60.

SPECIAL OFFER SURPLUS STOCK TO CLEAR. BULK PURCHASE

ALL

A high sensitivity GSR monitor for ary PENCE aTY PENCE OTY PENCE  QTY PENCE
development of your inner potential and g 24 1600 1 AUILID 250 5 BU20E 450 5 TIP2955 225
powers. Kit contains ALL you will need, 8 -131 16 1600 2 AULNI3 250 5 106D 30 5 TIPMSS 225
including ready drilled case, to build and | 208 320 10 BCOT 80 5 DL0T 300 10 2NS0&I 100
axperiment with the monitor, Accassories | 2716 500 10 BCIOE 80 5 DL747 600 5 2N3055 210
include skin electrodes, conductive jelly, 1 :; I :2 EE:: ,'f' gg{gﬂ ggo g tﬂ gg? &g g ;:‘?3 ;EI)
earpiece, and full instructions for assembly 10 7805 150 10 BDI3I 250 30 NE5S5 300 5 7442 200
and use. 1o 7812 480 10 BDI3Z 250 5 0OC2 50 5 7447 250
Kit £9.80 Built and tested £12.13 :3 ;::i :gg 10 BDI3S glg 10 OE]SO lgg SU ;:gﬂ 140
i ' 10 BDI36 I 5 R254 I 3 180
Daralls supplied EREE. ~ Jortmng S 0.E. 10 7824 480 10 BDI37 210 3 TBAS20 300 10 7474 230
I ACie 1a 10 BDIM® 310 3 TBAMO 3o jo 7483 230
AC 16 | 13 21 A 0 749, 230
TRANSISTORS 10 ACI2T 160 10 BDI4D 210 3 TBASSO 00 5 7495 250
CIL108 (plastic BC108), BC171A, BC320, 10 ACI2E8 160 10 BFIS0 180 3 TBAS60D 300 10 74107 150
BF393, 2N5447, 2N5449, all at 9p each, 10 ACIET 160 10 BF258 180 3  TBASBDO 50 ] 14119 500
10 for 70p, 100 for £5.80. OPTO SWITCH g 10 ACIEE 160D 0 BFYSD 140 3 TBA92 315 5 74141 190
Type OPBB14. Consists of an infra-red source 5 ADI4Y 230 10 BFYS1 140 5  TIP29 100 5 74157 300
ARl pimeskmeuioaic o A3l B { B o f ofee o op B
P b be broken b lid object in tf A = 2 -
L B B ot Lt fe it Fltehing. al 2 AUIOZ 350 5 BU20S 400 5 TIPAl 120 5 74182 350
g \! V of tape o Son. and evan Callers by appoiniment only.
SN electronic ignition. N Please add 30p. P&P and VAT at 15%. Gowt. Colleges, etc orders accepted.
v R.S. Components trade price £2.25 each. Quotations given for Large Quantities.
MIXED COMPONENT PACKS
CAPACITORS QUR PRICE 85p each! 10 for £7,20 SUNMIT ELECTRONICS LTD.
Assorted types and values, polyester, o 96 PEEL ROAD, WEMBLEY, MIDDLESEX, ENGLAND. TEL.01-908 1928
i ceramic, ytics, etc. A
ine selection of useful
100 for £1, for £3.20. ZETTLER LOW PROFILE RELAY
. Type AZ635061. Only 1imm decp, PROGRESSIVE RADIO
RESISTORS allowing PCB’s to fit in confined spaces. Coil

ORDERS DESPATCHED BY RETURN POST

SEMICONDUCTORS. ZN5062 (100V B0OmA] SCR 18p. BX504 opto isolator 2B6p. CA3130
95p. TDA26114A £1.70p. Tag4443 SCR 45p. Texas R1038 power trans, 50p. TDA1151 26p.
SWITCHES. Min. toggles, SPST Bx5x7mm 42p. DPDT 8x7x7mm 55p. DPDT cloff
1211 %9mm 77p. HEAVY DUTY-DPDT 240VAC 10 Amp 3Bp. PUSH TYPE, push on 16x6mm
15p, push to break version 17p, MERCURY (TILT) SWITCH, 17x§" 36p.

Radial, axial and PCB types, values from 1mF
to 1000mF. Not to be missed !
100 for £2.60 500 for £10.80.

Bargain lists of quality components FREE
Send 5.A.E. for your copy today !

Postage free above £10.00, please add 60p
below this amount. 15% VAT should be
added 1o your order total.

connections.

TRANSFORMER
240V primary, tapped for 115V, Secondary

12-0-12, rated 4VA. Connections by spills for
PCB mounting, wire wrap, of normal soldared

95p each, 10 for £7.40

ANTEX SOLDERING IRONS: Models C15, CX17 and X25 all £3.95 sach. NSA1198 83
digit multiplexed displays, com. cath, with data sheet £1.45p. SPECIAL OFFER TIL209 Red
LED’s 10 for 75p. 0.2" LEDS, red. yellow, green 10p each.

LINEAR I.C."s. LM300 40p, LM301 55p, LM308 £1.30, LM324 £1.00, LM388 95p, LM358
50p, LM2B6 90p, LM3900 80p, LM3309 7Sp, CA1310 £1.70, CA3018 £1.00, CA3028
£1.30, CA3035 £2.20, CA3046 85p, CA3098 95p, CA3130 95p, CA3140 37p, MC1303
£1.40, MC1312 £1.60, MC1330 £1.40, MC1458 40p, NES50 £1.00, NES44 £1.40, NESES
£1.70, NESBE £1.70, TAASS0 40p, TAAG21 £2.20, NES56 50p, C1060 SCR 35p.
JACKSONS CB804 50pf va-, capacitors 50p each,

STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output. £14.75p.

ACCESS orders accepted: write or phone
Dean (0594) 41267,

Wye Valley Electronics

15 HIGH STREET, LYDNEY,
GLOUCESTERSHIRE GL155DP

L

OPERATIONAL AMPLIFIER

Op. amp. type 709. A general purpose device
ina 14-pin DIL package. Applications similar
to 741, but external frequency compensation
allows operation at higher frequencies 1oo,
18p each, 10 for £1.50.

12 volt buzzers 65p.

JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 80p.
40KHZ TRANSDUCERS, RX/TX £3.50 pair.

STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.50p.
MINIATURE SOLID STATE BUZZERS. 2 voltages available, 6 or 12VDC 75p each. Loud

Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing. VAT inclusive. SAE for latest illustrated stock Iist.

31, CHEAPSIDE, LIVERPOOL L2 2DY

WwWW.americanradiohistorv.com

Practical Wireless, May 1981



LISTENTOTHEWORLD

WITH A & Best Selection
RECEIVER (®atronics LOWEST
PRICES

FROM
————MEDIUM WAVE/SHORT WAVE

Trio R-1000 is a high class general coverage receiver covering 30 bands between 200kHz and
30MHz with a PLL synthesisor. Both digital display readout (1kHz resolution) and analog dis-
play (10kHz2) resolution are provided for easy and accurate tuning. The R-1000 also includes a
quartz digital clock with timer, three IF filters, RF ATT and tone control, etc. 1o ensure the best
receiving conditions for each mode. 240V AC, 12V DC supply. £285

AIRBAND (VHF)

Signal R517 portable, fully wneable 118 10
143MHz with provision for 3 crystals (extral
1.8pV  Sensitivity. Fine Tuning control,
Telescopic aerial. €49

Lowe AP12 portable 12 erysial controlled

s, & charger in-
eluded. Micro-computer tuning, 0.5uV sen-
sitivity £89 + crystals £2.80 sa.

Regency Digital Flight Scan — fully syn-
thesised 10 search 108 to 136MHz + 16 selec-
table scan channels -+ 2 priority channels.
240Vac/1 2Vdc supply. £215

Signal R512 - automatically scans up 10 8
crystal controlled channels, lock-out facility
240V ac/12Vde supply. Incl. B chs. £146.50

MARINE/AMATEUR (VHF)

Lowe FS10 portable, 10 crystal controlled
channels automatically scanned.

Rechargeable b & charger included,
Telescopic aerial. £82 + crystals £2.80 ea.

Search SRY - fully uneable coverage + provi-
sion for 11 crystals, Fine tuning and Squelch
controls. 12Vde supply. £46

Belcom AMR217B - automatically scans up
w0 7 crysial o lled che with provish

for 10 additional  fixed  channels.
240Vac/12Vde supply. Incl. B channels, £120

SYNTHESISED SCAN — AIR/IMARINE ETC

Bearcat 220FB - fully synthesised Scanner SX200 - the ultimate fully synthesised
cavering 66-88, 144-174. 420-512MHz FM scanner + digital clock. Covers 26-88,
plus 118-136MHz airband 240Vac/12Vdc 108-180, 380-514MHz AM AND FM: i
supply. £258 just about everything for only £237

gency K100 - fully synthesised 10 search
30-50, 144-174, 440-512MHz + 10 selec-
table scan channels 240Vac/12Vde. £180

Additional crystals for above receivers: Airband & Marine, £2.80: Amateur, £2.40.
All prices include VAT but add carriage: S.W. & Regency receivers, £5.50! others 1 50.
EASY TERMS available, Access and Barclaycards welcome

CATRONICS LTD., COMMUNICATIONS HOUSE,
(Dept. 185) 20 WALLINGTON SQUARE,

WALLINGTON, SURREY, SM6 8RG.
Tel. 01-669 6700 (9 a.m. to 5.30 p.m. Sat 1 p.m.) Closed lunch 12.45-1.45

The larger

Catalogue

that means

FREE POSTAGE
IN U.K.

@
ADDITIONAL
DISCOUNTS
-]

KEEN PRICES
[ ]
GUARANTEED
SATISFACTION
@

GOOD STOCKS
GOOD DELIVERY
@

We Pay Postage

Semi-Conductors  |.C.s « Opto-
devices e Rsand Cs in great variety
e Pots  Switches e Knobs ¢
Accessories ¢ Tools  Materials e
Connectors

ELECTROVALUE

ELECTROVALUE LTD. (PW2),
28 St. Jude's Road, Englefield Green, Egham, Surrey
Phone: 33603 (London 87) STD 0784. Telex 264475,
NORTHERN (Personal Shoppers Only): 680 Burnage Lane, Burnage,
Manchester M19 1NA. Phone (061) 432 4945.

Practical Wireless, May 1981

Technical
Training in
Radio,
Television and
Electronics

1CS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: “'Since starting my course, my salary
has trebled and 1 am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming )
Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify, for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales
at 0" & Heating Storekeeping
“A" levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
“Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence

Schools
SINCE 1890

Dept. 276G Intertext House, London
SW8 4U) or telephone 6229911

Subject of INerest. .. ....ooueiiiricrinnnraieaisiaisanaianesnansanes

wwWwW americanradiohistorvy com
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MICROWARVE ooULeS Lo
2 MIETRES??

MMT 144/28 MMA 144V MMC 144/28

2 METRE LINEAR TRANSVERTER 2 METRE ULTRA LOW-NOISE RF SWITCHED 2 METRE MOSFET CONVERTER

PREAMPLIFIER

FEATURES INCLUDE: s ine

* 10 WATTS RF OUTPUT Eows: galn: 1add e ioniws s
2:508

. * HIGHLY SENSITIVE Ru:erﬁ“-andaiss figure: Better

g
(X
(T

i

Ui

l

RECEIVE CONVERTER i "
AF connectors: S50ochm Power requirements: 12.5
# LINEAR, ALL-MODE
OPERATION BNC - volts at SOmA

* RFVOX CHANGEOVER

This 10 watt linear transverter will allow 2B8MHz This highly versatile module will improve the receive
transceivers to be used at 144MHz. It is a complete device rformance of any axisy 2 metre equipment. It may be
and requires only a 12 volt DC supply (2.5 amps) and a eft in the aerial lead at all times, and has a through power it 10 the aerial socket of the receiver, and by CO""OCI‘“E a
suitable 2 metre aerial to enable full operation. It covers f 100 watts, Also, should the DC supply fail to suitable 2 metre aerial to the input of the converter, rece,
144-146MHz, corresponding to 28-30MHz input, from the , @ straight thlough connection is made, so making tion of the full 2 metre band is possible by tuning 28-
drive source, and will accept all modes of operation. it fail-safe. 30MHz.

Power requirements: 12.5 re
volts at 75mA This converter will allow reception of the popular 2 metre
band, on any good HF receiver which covers 28-30MHz leg.

TRIO R1DM YAESU FRG7, FRG7700 etc). By connecting

£99.00 inc VAT (p&p £2.00) £34.90 inc VAT (p&p £0.80) £27.90 inc VAT (p&p £0.80)
QUALITY PRODUCTS BRITISH MADE BY MICROWAVE MODULES
MML 144/25 MML 144/40 MML 144/100
2 METRE 25 WATT LINEAR AMPLIFIER AND 2 METRE 40 WATT LINEAR AMPLIFIER AND 2 METRE 100 WATT LINEAR AMPLIFIER
RECEIVE PREAMPLIFIER “‘“’U“ES”“L'ClﬂgEE RECEIVE PREAMPLIFIER * FIENIAELURR.E?.II.NI\EE%%E: FEATURES INCLUDE:
! 7 « RF 90X CHANGEOVER OPER x 6%0 YWATTSRE
Tgw:;rrg &u‘r FOR : . * RF vox CHANGEO\"ER
’ RF VOX CHANGEOVER s ¥ LNEAR MO
" 2 s . LOW NOISE RECEIVE T
This device is intended 1o provide mobile or fixed station b PREAMPLIFIER * SUPPLIED WITH ALL
performance from any of the popular hand- portable 2 metre SUPPLIED WITH ALL CONNECTORS
transceivers (eg, TR2300, TR2400, IC2E, IC202 etc). When CONNECTORS This unit will provide a 10dB increas: transmit power,
used in 1 with such this amplifier will This unit is compatible with any 10 watt transceiver (o less) from 1 watt to 12 watts. It is ideal for fixed station use, or
produce: 26 watts output for 3 watts input and will provide 40 watts output. It is suitable for alternatively may be used in a mobile situation.
10 watts output for 1 watt input. mobile/portable and base station use and is suitable for all ALSO AVAILABLE WITH LOW NOISE RECEIVE
The inclusion of a low noise receive preamplifier will also im- modes of operation, The inclusion of a low naise preamp will PREAMP AT NO EXTRA COST - L 144/100P
prove reception. generally improve reception, N.B. This version does not have a E!Iakght through mode.

£77.00 inc VAT (p&p £2.00)

Telephone: 051-523 4011 Telex: 628608 MICRO G 9-12.30, 14.30

WELCOME
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST
ini Make Switches. Red
INTERESTED IN Raob.3 Tor 20p- *©
ELE CTRON‘CS? Suhsno\in'lalulepspco Slide Switches. 6 THE VALvE AND TU BE SPECIAL ST
. for
TRY A ZEDPACK! Mintobuirn: 0.R.C.0. Shdn Sudctine: 8 for VALVES AT NEW LOW PRICES
COMPONENTS AT A PRICE " it i :
LA UILERNCE.  Soamdaid 6, S Fosiion Sitis S3AUR 4 oy RECEIVING, SQ. TRANSMITTING, DISPLAY, GAS FILLED, ETC.
. o 4 « HP11 Battery Holders (2 « 2 Flat wype)
21 S0Minct bl M""”’E’W .95 :L‘:qua:: EI::; I-(I,giders including 20mm, ~yos No. Price sa, Type No. Frios es. ;
22 150 mixed 1 and 2 wott rasistors, ' PC Panel and chassis types. Pack of 7 for Erias o8 b - :
23 300 mixed capacitors, most types 3, g’mm Jack Soch iteh d 077 - EF80 0.80 2.65 16.00
£3.95 type. P.C. or panel mounting, With nuts and DF61 . EFB5 0.91 0.85 61.80
Z4 100 mixed electrolytics €220  washers. 4 for 50p. DM160 . EFB6 0.80 3.50 62.27
Z5 100 mixed polystyrene caps £2.20 DYBE/B7 2 EFBS 0.72 2.10 59.60
Z6 300 mixed printed circuit P T L e SURPRESSORS, ES5L J EF91 1.85 2.55 1.88
com)j [-] i %+ Idea ¢ fluorescent 3 B '
Z7 3 mu::m printed circuit resistors light suporcssuon car, and relays. Also for EBOCC 3 Erg2 2.20 3.10 1.35
1.45  snubber networks. 3 for £1 EF93 o,s& 0.83 2.40
2 o £ g EF5 14, ¥ 1.30
B i e minlatme ceramic and, - 5o ALTERNATOR RECTIFIERS £5183 1.60 s 0.95
210 25 assorted pots. £1.50 Make lovely 60 amp 150V _bridges. EF184 0.75 o 1.20
211 25 assorted presets, skeleton eic.  £1 Ideal for High iner'hs“'v EHS0 0.86 0.58 1.85
Z12 20 d vdr's and ther Chargars. Typa A, Her of 4 {2 ne. EX30 0.90 1.10 6.00
120 | case - 2pos. casel £2. EB8C 584 | EL34 164 | PCCBY 150 | 6857 4.00
Z13 1Ib mixed hardware. Nuts, bolts Eaacc 4.00 | g3 0.82 PCC189 1.76 | 78WE 5.30
self-tappers, sleeving, etc £1.20 Special Purchase enables us to offer E92CC 1.65 E.37 5.20 PCF80 0.87 BBWT 1.45
Z14 100 mixed. new and marked, full spec. 80 P E99F 4.00 ECB1 1.48 PCEBG 1.58 BC4 1.30
unmmun Pack includes— BC148, ILiquorice Allsors) at the unbealablo E130L 16.30 L : , |
BF274  BC212L, 8C238, | price of £2 for 100 mixed, These E1B0CC 485 | Looa 08 |20 aas.) SeeT 3.80
BCISSL PBC108 and, or lots of %Tulgasr consist of ra:mr\r clearance lots ie. E130F 5.45 £.90 128 PCFsgi ggg 6547G 110
215 'IOD mixed diodes including:— zener, rejects ul: Also Mullard  miniature E:ggﬁ“ ggg EL9 5.85 PLCFBO5 1.40 BSLTGT 2.68
power, blld? sngnal g ytics 200 mixed £2. E2B8CC * E_95 1.28 PCFBOE 1.40 BSN7GT 0.90
silicon etc. Al full spe £4.95 i 1:-:‘; £.360 6.20 | PCH200 1.10 | 6V6GT 0.95
Z1B 20 assored z‘sners 1 watt and 4?:Dm£ TELESCOPIC AERIALS EAFSO1 315 ENDY 2.56 PCLB2 0.74 BX5GT 0.95
220 10 assorted switches. Slide, push- E,’:"";"ﬁ‘g“m‘,’;‘;’_;g;Eg‘é‘;"soifalE;‘",igffg, EBCBI ., 085 | Syov 313 |ipeusd 083 | 12415 1.85
button, multibank, miniature. reed etc. S AR 'matre. portable TV. etc Y E1 €893 095 | Evas 8.08 | PCLBG 085 | 28US e
Delux FIBREGLASS printed circuit 5 EVEE 0.64 PD500 3.90 >
Sae, fancainss mws S ¢ ASSORTER Vinko ot setnos ok i |6 Mo | jwer am
Inciudes 100 sq. ins, of d F/G CMOZ, IC"s, Caps. Tmnsim,s‘ ECCB1 0.78 EV500A 1.65 PL36 1.16 | 29C1 10.00
board, b ferc. chioride, (made for U.S. sockets, swiiches etc. ONLY £3.50 ECCB2 oso | EY802 0.86 | PLB1 0.80 | 30FL2/1 1.20
my to : ). 1 dalo etch resist pen, EZBO 0.58 PLB4 0.75
abrasive cleaner, tweezers, otch resist dih S‘o'“‘“’"" quality S‘{v p:,"‘f' S‘?“al"‘; FCCRY o9 EZ81 0.75 PLIS 110 | 30PL14 196
and insiructions QURPRICEE5.95 Diocast alloy body. Slver o faing for ECCB4 119 | gr90 130 | PLS04 158 | %0C1 280
1505 ns.single sidedboard. £330 Centre conductor. 50p 3, 5 for £2. Ideal ECrat b2 | e 1590 | Pisos 185 | 306 128
150 sq, ins. double sided board. £330 forvideo's. ECLoR 120 || 622 1a8 | pusos 235 | 99CV .00
UHF, Transistors T.V. TUNER with siow ECC91 210 | B2 y PLBO2 290 [ 924G L
motion drive. AE.skt. and leads. £1.95 UHF MODULATORS ECC2000 4.50 = 1.8 PY8B 0.78
100 Miniature raed switches. £2.30 ﬁ:hml?d IOE F&“"E';i 32,, ﬁzf "':f’: U|H:Fa' ECF80 0.80 :;gé i;g i 1Es |CAsH WITH DRDER
L in metal box, X « 1". Comple e o #
MINIATURE MAINS with 9 foat of conx lead arn) TV plug. ECFB2 KT Carringe 50p. VAT 15%.
TRANSFORMERS 8V operation. ideal for video games, cam 080 og 4 Exaon 149
Top quality, Split bobbin ccnslru:nnn wrll pmmsn:t: gz'.soe.. with cunne?:lion Data. ECHB1 018 mgggg 1223 PYB1/801 088 Account facilities
gue 5V-0-4.5V at 250MA. 1 ECLBO 0.95 1 y avos-20  11.50 | muailable for
x all sorts of uses. ONLY ﬂ for £2.50 Vernitron FM4 10.7MHz ceramic filters pooB2 2% Qovo3-20 22,75 | established customers.
3 Battery Connectors 10 for 50p 50p en, 3 for £1. ﬁg?sz 00 QQV06-40a 21.86 | Ouotations given for
To: "GEMINI ELECTRONIC COMPONENTS'' DEPT PW MB136 X QQv02-6 _12.04 | large quantities.
“THE WAREHOUSE"” SPEEDWELL ST. LONDON S.E.8.
Please Quote ZED Cnanherashown.SsngECheuaeF'Focr Foslca;tgg;r. Add 60p PEP - 15% VAT. ) INTEL ELECTRDNIC COMPU NENTS LTD
*Schools etc. SEND OFFICIAL ! ,
ZED PACKS now available for Callers at 50 Deptford Broadway. London, 5.E.8. 30/50 Ossory ﬂua_d. London SE1 5AN. Tel: 237 0404

12 ‘ Practical Wireless, May 1981
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PORTABLE

RADIO CASE

Size: 11 x 8 x 3% ing
approx, Made from ply-
wood, pleasingly covered,
Suitable for any normal
radio circuit, Has studs
Tor mounting 5 speaker
and the front is drilled
to take a tuning canden-
$0r in tha centre and
normal controls either
side. £2.30 + £1.50 post,

LAST MONTH'S SNIP — STILL AVAILABLE

And it still carries a free gift of a desoldering pump, which we are
currently selling at £6.35p. The snip is perhaps the most uselul break-
down parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing parts which must have cost at
teast £500. On these boards you wall find over 300 1C's. Over 300
diodes, over 200 transistors and several thousand other parts, resist-
ors, condensors, multi-turn pots, reciliers, SCA, etc. etc, If you aet
pramptly, you can have this parcel for only £8.50, which when you
deduct the value of the desoldering pump, works out 1o just a little
over 4p per panel. Surely this is a bargain you should net miss!
When ordering please add £2.50 post and £1.27 VAT,

MAINS MOTORS Precision made as
used in record players, blow heaters, etc,
Speed usually 1,400, All have ample
spindle lengih for coupling fan blade,
pulley, etc. Power depends on stack size.
5/8" stack £2.00; %" stack £2.50; 7/8"
stack £3.00. 1" s1ack £3.50; 1% stack
# [£4.50. Add 25% 10 motor cost 10 cover pos-
tage, and then add 15% VAT

YOUR LAST CHANCE FOR THIS BARGAIN

100 twist drills, reqular tool shop price over £50, yours for only
£11.50. With these you will be able 10 drill metal, wood, plastic, ete.
fram the tiniest holes in P.C.B, right up to about %, Don’t miss
this snip — send your order today,

MAGNETIC LATCH

Low voltage (4 - 8 voit AC/DC operation)
Only £1.50 each,

PUNCHED TAPE
EQUIPMENT

Far controlling machine tools, ete, matorised 8 bit punch with
matching tape reader. Ex-computers, believed ingood warking
order, any not so would be exchanded. £17.50/pair. Post £3.00,

STEREO HEADPHONES
Japanese made so very good guality.
8 ohm impedance, padded, 1erm-
inating with standard %" jack-

plug. £2.99 Post 60p.

BRIDGE RECIFIER
1 amp 400v 30p each.
10 for £2.50. 100 for £20.00

SOLENOID WITH
PLUNGER

Mains operated £1.99
10 = 12 voits DC
operated £1.50,

MOTORISED DISCO SWITCH
With 10 amp changeover swilches, Multi-
adjustable switches all rated at 10 amps,
this would provide a magnificent display.
For mains operated B switch model
£6.25, 10 switch model £6.75, 12 swiich
model £7.25.

PANEL METERS

Japanese made, full vision front, size 24"
0- 100 uA £2,85. Similar but size

" 100 uA, scaled Vu, Dito, but

scated 0 - 100. [note: front covers easily

removable il you want to rescale th

£2.30 eachl Ditro but size 1% % 1%

ed Vu, sensitivity 100 uA, £1,50.

MINI-MULTI TESTER Deluxe pocket size precision moving
coilcoil instrument, jewelled bearings — 2000 o.p.v. mirrored scale,
11 instant range measures: DC volis 10, 50, 250, 1000,
AC volts 10, 50, 250, 1000,
DC amps 0 — 100 mA,
Continuity and resistance 0 - 1 meg ohms in two
ranges. Complete wath test prods and insruction
book showing how 10 measure capacity and
i e as well, Unbel valug at only
| £6.75 + 50p post and insurance.

| FREE Amps range kit 10 enble you to read
DC current from O - 10 amps, directly
on the O - 10 scale. It's free il you
purchase gquickly, but of you already
own a Mini-Tester and would like
one, send £2.50.

J.BULL (Electrical) Ltd.

(Dept. PW), 34 - 36 AMERICA LANE

SUPER HI-FI SPEAKER
CABINETS

Made for an expensive Hi-Fi ourfit
o will sust any decor. Resonance
free cut-outs for 8 wooler and

4" tweeter. The front material is
carved Dacron, which is thick and
does not need to be stuck in and
the completed unit is most pleas-
ing. Colour black, Supplied in pairs,
price £6.90 per pair (this is prob-
ably less than the original cost of
one cabinet) carriage £3.50 the pair,

B wooler and 4 rweerer, 4 ohms 35
wiilts power rating £6.90 per pair,
Ditto but 8 ohms, £11,50
per pair. Post £2,00.

ELECTRONIC VOLT-
METER/ SENSITIVE
RELAY

Consists al 4 4% squane diop

through panel volt metes, O - 10

fed, Budlt into the front of the

ELeT are 1w e e adjusiens

which move two pomniteis, up and

down the scale, 1o set a monmium

and maximum, A unigue “under’

and “over’’ circun inside 1the meters

operates one of two reed relays 1o

brang an “under” o ‘over” circust into

action. The scale plate is detachable via two screws 10 be calibrat-
i Lo your own | o s. The 10 ‘under’
and ‘over” circuit is completely separate from the meter movement
50 does not have to be connected to use this as a standard 0 - 1
meter. Many uses including level controls, light controls, auto bat-
tery chargers, alarm units, et Manufaciurers list price of over
£120 each. An unbalievable snip at £9.95 (less than the value of
the meter alone.)

THIS MONTH’S SNIP

Vu METER Approximately 1 5/8" square, sensitivity
0 - 500 uA suitable for use also as a recording level meter,
power outpul indicator or many similar applications. Full
wision front cover easily removable if you wish to alter the
scale. Special snip price £1, or 10 tor £9, post & VAT paid.

CHASSIS
BARGAIN

3 wave band radio with
stereo amplifier. Made
for incorporation in a
high-class radiogram,
this has a quality of out-
put which can only be
described as superb. It
truly hi-fi. The chassis
size is approx, 14", Push but-
tons select long, medium, shart
and gram. Controls are balance, vol-
ume, reble and bass. Mains power supply.
The output is 6 + 6 watts. Brand new and in perfect
working order, offered a1 less than value of stereo amp
alone, namely £6.90. Post £2.50

MULLARD UNILEX

A mains operated 4 + 4 stereo

system. Rated one of the

linest performers in the

stereo field this would

make a wanderlul gift lor

almost anyone. In easy 1o assemble

maodular form this should sell at about £30

= but due 1o a special bulk buy and as an in-

centive for you 1o buy this month we offer the sys-

tem complete at only £16.75 including VAT and post.
FREE GIFT — buy this month and you will receive a pair of
Goodman’s eliptical B"x 5" speakers to match this amplifier.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one of | per 24 hrs, repeats daily

E automatically correcting for the lengthen-
ing of shortening day. An expensive time
switeh but you can have it lor only £2.95.
These are new but without case, but we
can supply plastic cases [base and cover)
£1.75 or metal case with wandow £2.95.
Also available 15 adaptor kit 10 convert
this into a normal 24hr. time switch but
with the added advaniage of up 10 12 on/
offs per 24hrs. This makes an ideal con-

troller for the immersion heater. Price af

adaptor kitis £2.30.

DELAY SWITCH

Mains operated — delay can be accurately
set with pointers knob for periods of up
10 2%hrs. 2 contacts suitable to switch 10
amps — second contact opens a few min-
utes after 151 contact. £1.95,

LEVEL METER

Size approximately %' square, scaled signal
and power but cover easily removable for
rescaling. Sensitvity 200 uA. T5p.

HAYWARDS HEATH, SUSSEX RH16 3QuU.
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ADVANCE ADVERTISING BARGAINS LIST!
Our FREE maonthly list gives details of bargains arriving or just
arrived — often bargains which sell out before our advertisement can
appear — it's an interesting list and it's free — just send 5.A.E.
Below are a few of the Bargains still available,
TRANSMITTER SURVEILLANCE (Not licenceable in U.K.}
Tiny, easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in 3 matchbox — all alecirenic
parts and circuir. £2.30,
RADIO MIKE (Not licenceable in U.K.}
ideal Tor discos and garden parties, allows complete Ireedom of
movernent. Play through FM radio or tuner amp. £6.90 comp, kit.
SAFE BLOCK
Mains quick connector will save you valuable time, Features include
quick spring connectors, heavy plastic case and auto on and off
swatch, Complete kit. £1.95_
LIGHT CHASER
Gives a brilliant display — a psychedelic light show for discos, par-
ties and pop groups. These have three modes of Hlashing, two chase
patterns and a strobe effect. Total output power 750 watis per
channel. Comilete kit. Price £16. Ready made up £4 extra,
FISH BITE INDICATOR
Enables anglers to set up several lines then sit down and read a book,
As soon as one has a bite the loudspeaker emits a shrill note, Kit.
Price £4.90.
6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit in-
cludes case materials, six . and diodes, . resist-
ors, inductors, switches, etc. Nothing else to buy if you have an
amplifier to connect it to or a pair of high resistance hesdphaones.
Price £11.95.
SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginner's model, Price £2.30. Crystal
P 65p. High resi: lgives best results) £3.75,
Kit includes chassis and front but not case
RADIO STETHOSCOPE
Easy 1o fault find — start a1 the arial and work towards the speaker
— when signal stops you have found the fault, Complete kit £4.95.
INTERRUPTED BEAM
This kit enables you ta make a switch that will trigger when a
steady beam of infra-red or ordinary light is broken. Main compon-
ents — relay, photo transistor, resistors and caps etc. Circuit diagram
but no case. Price £2.30
OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from inan ¥ vou can start
car off mains or bring your battery up 1o full charge in a couple of
hours, The kit prises: 250w mains . two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the sheil in the
garage, whichever suits you best. Price £11.50 + £2.50 post.
GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 5%in x 3%in % 1%in is an extremaly high gain [ 70dB) solid
state amplifier designed for use as a signal tracer on GPO cables, etc.
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
made. Runs on standard 4%v battery and has input, output sockets
and on-off volume control, mounted flush on the top. Many other
uses include general purpose amp, cueing amp, eic, An absolute
bargain at only £1.85. Suitable B0ohm earpiece 69p.
3 CHANNEL SOUND TO LIGHT KIT
Complete kit of parts for a three-channel sound to light unit can-
trolling over 2,000 watts of lighting, Use this at home if you wish,
it it is more than rugged enough for Disco work, The unit is hous-
ed 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 %*
sockets and three panel mounting fuse holders provide thyristor
pratection. A four-pin plug and socket facilitate ease of connecting
lamps. Price £14.95, complete kit and case.
B POWERFUL BATTERY MOTORS
For models, Meccanos, drills, remote control planes, boats ete. £2.50,
WATERPROOF HEATING WIRE
60 ohms per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks. 23p per metre.
COMPONENT BOARD Rel. W0998
This is 8 modern fib board which ins a multitude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC 107 and 2 type BF Y 51 electrolytic condensers.
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed snd wire wound resistors, -
electrolytic and other condensers. A real snip at £1,15,
FRUIT MACHINE HEART. 4 wheels with all fruits, motorised and
with solenoids for stopping the wheels with a little ingenuity you can
defy your friends getting the “jackpot”. £9.95. + £4 carrisge.
DESOLDERING PUMP
Ideal for g from
service work generally. Price £6.35,
4-CORE FLEX CABLE
White pvc for telephone extensions, disco lights, etc, 10 metres £2,
100 metres £15. Other multicore cable in stock,
MUGGER DETERRENT
A high-note bleeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help, £2,50 com-
plete kit.
HUMIDITY SWITCH
American made by Honeywell, The action of this device depends
upon the dampness causing a membrane to stretch and trigger a
sensitive mi h. Very breathing on it lor wall
switch it on. Micro 3 amp at 250V a.c. Only £1.15.
EXTRACTOR FANS — Mains Voltage
Ex-Computer, made by Woods of Colchester,
ideal also as blower; central heating
systems, fume extraction erc. Easy fixing
through panel, very powerful 2,500 rpm
but guiet running, Choice of 2 sizes,
5" £5.50. 6 £6.50. post £1 per fan,
TIME SWITCH BARGAIN
Large clear mans frequency controlled
clock, which will always show you
the correct time + start and stop switch-
es with dials. Compiete with knobs,
£2.50.

boards as well as lor

J. BULL (Electrical) Ltd — Established 25 years. MAIL ORDER TERMS:

Cash with order -- please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563,
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AUTHORISED

DEALER

...the signoffine communications
Authorised Distributor for TRIO equipment in Yorkshire and the North East.

MC50 De luxe desk microphane dual impedance . 2415
THIS MONTH'S LAR SPECIAL — Trio CO1303G 5MHz monitor-scope MC355 50K fist microphone (noise cancelling).... 13.80
with two-tone oscillator £140.00 inc VAT. MC30s 500 ohm fist rmicrophone (noise cancelling) .. 13.80
LF30A HF low pass filter 1kW 90dB. StaD band rajectlon 18.40
LAR 1kW P.E.P. 3-way antenna switch. ; 16.95
VHF AMATEUR RECEIVERS
ooz SR9 Tuneable/crystal 2m FM receiver 144 146MHz 46.00
I:u.? EOU'I!rli::)rgl(}Et?lrIulﬁ-mude Pr.l.ce ';354:3; AMRZ17B Scanner. The best mains/battery operated 120.75
R1000 200kHz to 30MHz PLL Receiver with digital readout 285.00
RB20 The ultimate matching receiver to the TS820 690.00
TS830S 160 10M transcenresi with the new bands. Successor to HF MOBILE ANTENNAS
LT B3 5 o 639.52 G whiip tribander BRICal ZO/1BT0 i sismsssinmissmssssissssssssesmmsssisissiistiiness 24.72
VFO230 Digital VFO with memories and digital readout.... 194.45 G’ whip multimobile 20/15/10.. 28.75
AT230 All band ATY and power meter, Matches TSB30S 106.72 L.F. coils for the above whips t»pec;lv whether tribander or mulu maobile)....... 6.56
SP230 External speaker unit with switched filters........ 33.14  Telescopic whips for the abov: 3.34
DFC230 Digital frequency remote controller. Four memories etc. 163.13  Base mounts for all ‘G’ whips. . 4.48
YK88C 500Hz CW Filter 26.45
YKBBCN 2 TOHZ CW I cccvnic e rinssisisssrmivsinsmssmomisnsen 28.75
SM220 Monitor SCope.........ccvmmerearenes ‘ ‘g ‘g :
a5 o s e i 3835 VHF/UHF 'J'BEAM S. All ‘J’ Beam products available
TL922 HF linear amplifier 160=10mM/2kW P.E.P. ...ccoveessirerscrcrernnssones 595.70 Famous Ringo Ranger 2m co-linear 27.60
SP520 Matching speaker........ 17.25 SIm Jim 2m vertical. ... s 21.00
YG3395C CW filter 37.95 GDX2 VHF/UHF Discone Antenna 50—480MH: .................................................. 39.50
TS120V 80-10m maobile transceiver ZOW PLEP. 347.30
TS130S 8 band 200W pep mobile transceiver 491.05
TS130V 8 band 20W pep mobile transceiver....... 404.34
SP40 New mobile speaker unit 2689 ROTATORS
TL120 BO-10m 200W P.E.P. linear 128.80 BKY King SUZO00 ..o oo sosiivicamiansneniiiissibi iisissiisiiodbibiisassiscsiasis 46.00
PS20 AC power supply for TS120V 44.85  DR7500 Will take 3 element tribander... 108.10
MB100 Mobile mounting bracket 17.25 DR7600 Will take a 2 element 40 metre beam 154.10
YKB88C CW filter 26.75 DRBG00OP As above but with preset or manual controller .. 204.70
SP120 Matching speaker. 25.30 Channel Master 9502A. 56.00
VFO120 REMOE VO et st e s 89.70 Channel Masier HD/9508.... 78.00
AT130 Antenna tuner (100W)..... 72.89
TS1208 B0-10m mobile transceiver 200W P.E.P.. 432.40
PS30 AC PSU for TS120S. TA130 & TS180S .. 85.10 .
SEFanE S 7O all rinda dual Bardar 73025 VHF MOBILE WHIPS A.S.P. (Telecoms Accessories)
SP70 Matching speak 18.40 All ASP mobile antennas and accessories available
TR7600 2m synthesised mobile FM 10 Watt.... 220.00
TR7800 2m synthesised mobile FM 25 Watt... 268.00
PS8 PSU for TR7625 only.. 80.00
TR2300 2m FM portable transceiver ... 166.75 L\lEW HF VBE[)F:JICAL ANTENNA
m vertical 48.50
Via30o 10W:Bogdray 3945 ursn Operational radial kit for roaf mountin 28.00
MB2 Mobile mount............ 17.25 * I :
RA1 Helical rubber antenna.......... 6.90
TS180S 160 10m Solida State Transceiver. Digital memory system.
200W pep o "o e7965s ICOMPRODUCTS
VFO180 External VFO 96.60 1C240 FM mobile synthesised transceiver 2m 169.00
SP180 Speaker 36.80 1IC2025 558 portable (LAR PS1200 available!) 2m 169.00
AT180 1.8 30MHz antenna tuner.. 95.45 IC211E All mode 2m transceiver 450.00
PB10 Pack of 10 ni-cad batteries 10.35 IC255E 25 watt FM 2m mobile with memory and scannw 255.00
TR2300 Spare power 188d ..o vvrerirerennns 1.30 IC2E 2m FM hand portable 159.00
LAR'PS1200 Power supply unit and ni-cad charger for TR2200GX/ IC260E 2m all mode mabile .. 339.00
TR2300/TR3200 and ICOM portables. You can charge IC251E All mode lr:lnsr:ewvr 479.00
and operate at the same time ... 29.50 IC720 0.1 to 30MHz in thz steps 699.00
SRX30 0.5 to 30MHz SWL Receiver.... £158.00
HS5 Communications headphones, tailored response. 21.85
HS4 Communications headphones, tailored response 10.35 Securicor delivery arranged if required
—— - . ——
HOW TO BUY! CITY Nol . Authorised Distributor for TRIO,
. H | B : T
OFF THE PAGE — Simply choosethe | LIBRARY 27| g Equipment & Area Distributors for
product and then complete the Sh JAY BEAM, ANTENNA
d | h o SPECIALISTS & HILOMAST
Ccoupon and enclose cheque. THE HEADROW
*Open Mon—Fri 9.15-6.00pm = PRODUCTS. | @ i
Saturday 9.15-5.30pm ;
FROM THE SHOP —We're close to LEEDS AMATEUR RADIO

*H.P. Terms on request

lenclose cheque for £

— — — — — — — —

the station and car parks. Do call in
and dISCUSS your requ:rements

Plus 50p for Brochure‘-K

27 Cookridge Street, Leeds 2
Telephone Leeds 452657

Postto: Leeds Amateur R Radio, 27 C Cookndge Street, Leeds 2.
TO BARCLAYCARD/ACCESS

to purchase, Stamcave | |aUthorise you to debit my Barclaycard/Access Account @

Name with the amount of £ My No.is aRaAES

Address LITT] | (T[] [1[] ==
pw2 | Signature PW2
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coemment...

lt's Coming!

AT LONG LAST we have a Government announcement on the
legalisation of CB in the UK, though it doesn’t reveal a lot of the
things we need to know. There are to be two services, one on the
27MHz band and one around 930MHz, both using frequency
modulation. Technical details such as channels, powers, etc., and
licensing arrangements have not yet been finalised, and the whole
thing will not become legal until the autumn, at the earliest.

The solution chosen by the Government is a technically elegant
one, It can provide a limited number of channels on 27MHz, which
gives a reasonable range for use in open country, on motorways,
etc. The adoption of f.m. brings with it the benefits of "capture
effect”, and of reduced interference to other services. The CB
enthusiasts like to maintain that they do not cause interference to
radio, TV and hi-fi, but | know from first-hand experience that this is
not so, and they should remember that any transmitter can cause
interference. On 930MHz, there is the potential for a far greater
number of channels, which will be needed to beat congestion in big

the way the new regulations are framed. And what will happen to
the existing multi-mode (a.m./f.m.) sets?

If CB is really to help ordinary people in emergencies, in the way
its promoters say it will, one essential will be to get away from the
use of the American truckers’ CB slang so beloved of the present
illegal users. It's going to be no good for example, asking the little
old lady who's just been mugged: "What's your 207" Plain
language is a must.

* #* * * * *

In response to requests from our readers, we have decided to
devote the whole of future issues of Practical Wireless to radio. We
shall cover all aspects and applications of radio of interest to the
enthusiast, plus components and techniques used in radio, but we
shall not be carrying designs for burglar alarms, ignition systems or
household gadgets and the like.

cities, coupled with limited range, to allow re-use of a channel in

other parts of a city.

The use of 27MHz a.m. transceivers will remain illegal, this fact
is naturally causing some gnashing of teeth among enthusiasts
already illicitly using a.m. sets, and a few importers with
warehouses bulging with the things. What may happen about
possible modification of these sets to the f.m. mode depends upon

services

QUERIES

While we will always try to assist readers in
difficulties with a Practical Wireless project,
we cannot offer advice on modifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, ‘‘Practical
Wireless’', Westover House, West
Quay Road, Poole, Dorset BH15 1JG,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

.Components for our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “Buying Guide” box included in each
constructional article.

PROJECT COST

The approximate cost quoted in each con-
structional article includes the box or case
used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.

Practical Wireless, May 1981

CONSTRUCTION RATING

Each constructional project will in future be
given a rating, to guide readers as to its
complexity:

Beginner

A project that can be tackled by a beginner
who is able to identify components and
handle a soldering iron fairly competently.
Generally this category will be used for
simple projects, but sometimes for more
complicated ones of wide appeal. In this
case, construction and wiring will be dealt
with in some detail.

Intermediate

A project likely to appeal to a wide range of
constructors, and requiring only basic test
equipment to complete any tests and ad-
justments. A fair degree of experience in
building electronic or radio projects is
assumed.

Advanced

A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for
construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not recommended for a
beginner to tackle on his own.

www americanradiohistorv com

a /

EFT

SUBSCRIPTIONS

Subscriptions are available to both home
and overseas addresses at £11.80 per
annum, from ‘‘Practical Wireless’' Sub-
scription Department, Room 2613,
King's Reach Tower, Stamford Strest,
London SE1 SLS. Airmail rates for over-
seas subscriptions can be quoted on
request.

BACK NUMBERS AND BINDERS
Limited stocks of some recent issues of PW
are available at 95p each, including post
and packing to addresses at home and
overseas.

Binders are available (Price £4.30 to UK
addresses and overseas, including post and
packing) each accommodating one volume
of PW. Please state the year and volume
number for which the binder is required.

Send your orders to Post Sales Depart-
ment, IPC Magazines Ltd., Lavington
House, 25 Lavington Street, London
SE1 OPF. All prices include VAT where
appropriate.

Please make cheques, postal orders, etc.,
payable to IPC Magazines Limited.

17



CITIZENS BAND

The following is the full text of the Home Office announce-
ment, made on 26 February 1981.

CITIZENS BAND RADIO APPROVED
ON 27MHz FM AND 930MHz FM.
27MHz AM EQUIPMENT REMAINS ILLEGAL

Britain is to have a legal citizens band radio service. Mr
William Whitelaw, the Home Secretary, announced this to-
day in a Parliamentary answer to Mr Patrick Wall MP. It is
hoped that the new service will be introduced in the autumn.

The new personal two-way service will be authorised on
27MHz f.m. (frequency modulated), and a further frequency
will be made available around 930MHz. Equipment will be
required to meet a technical specification, and users will
have to buy a licence.

The 27MHz am. (amplitude modulated) equipment
currently being used in this country is illegal and will remain
s0.

Commenting on the introduction of the new service, Mr
Timothy Raison, MP, Minister of State at the Home Office,
said today:

“We are offering a new service which we hope will
provide enjoyment for many people. It will give as good
a service as the illegal a.m. equipment—indeed some of
this is already obsolete. |t should soon cost about the
same and should cause fewer problems for others. The
interference which illegal CB equipment is causing to
TV reception and emergency services is giving rise to
concern, and now that the Government has gone so far
towards meeting the wishes of supporters of CB, | hope
that we can rely on those with illegal equipment to act
responsibly and stop using it.”

Choosing the Frequency

The Home Secretary said in a written Parliamentary reply
on 18 December 1980 that he favoured the introduction of a
CB facility on a frequency around 930MHz, but because of
public demand for an alternative he undertook to consider
the possibility of legalising additionally on a lower frequency.
The final decision had to take into account the need to in-
troduce a legalised service with the minimum of delay; the
risk of interference to radio, TV and other authorised services
both in the United Kindom and in neighbouring countries;
the availability of frequencies; and the desirability of
adopting an international standard. The frequency
selected—27MHz f.m.—should give CB enthusiasts the per-
formance they want at about the same cost as illicit equip-
ment with far less interference to other users. France, the
Netherlands and Germany are among those European coun-
tries who have legalised on 27MHz f.m. equipment and the
Irish Republic has recently announced its intention to do the

same. The other frequency proposed—around 930MHz—is
going to be adopted in North America and some European
countries, and is seen as being capable of giving a good
quality service, especially in towns and cities, with the
minimum of interference. It offers the prospect of an inter-
national market for British manufacturers.

Other alternative frequencies, such as 41MHz and
450MHz, were reviewed but none was free of interference
difficulties or met the other requirements.

Existing authorised users of the 27MHz band, for
example, hospital paging systems, may be affected by the
Government's decision and the implications for them will be
taken into account during the planning period.

Existing Equipment

Existing illegal 27MHz a.m. (amplitude modulated) equip-
ment will not be legalised. The volume of interference from
CB sets using 27MHz a.m. equipment is increasing—in the
last five months alone there were nearly 5000 complaints of
interference to radio, TV and hi-fi which were directly traced
to the use of illegal 27MHz a.m. sets; this represents an in-
crease of about one-third of all recorded complaints of inter-
ference from all sources. Emergency services have also been
affected. Although recent a.m. equipment of US origin
causes less interference to some services than earlier
models, its potential for interference to TV remains high.

Equipment Specification

Specifications for the new f.m. (frequency modulated)
equipment will be drafted to ensure that it causes the
minimum of interference to other radio users; standards will
be set to which manufacturers, importers and assemblers
will conform. The equipment will have to be permanently
marked so that a purchaser knows the set he is buying
meets these standards. Such specifications are vital to en-
sure that other radio services (police, fire, aviation) are not
adversely affected.

Licensing

Users of the new service will have to buy a licence,
renewable annually, which will entitle them to use equip-
ment on either frequency. Talks are taking place with the
Post Office to see if they can issue licences on behalf of the
Home Office. It is too early to say what the cost of a licence
will be.

Commencement Date

It is hoped to complete the arrangements for technical
specification, equipment marking and licensing, and bring
the new service into operation, by the autumn.
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Rallies and Events

Spalding and District Amateur Radio
Society are once again holding their
“Tulip Time Rally” on Sunday, 3 May
1981, at Spalding Grammar School.

Further details from: Hon Sec, G. C.
L. Parker G4EMK, 29 Saxon Way,
Bourne, Lincs.

The Welsh Amateur Mobile Rally,
organised by the Barry College of
Further Education Radio Society will
be held on Sunday, 10 May, at the
Barry Memorial Hall.

Further details from: Simon Lloyd
Hughes GW8NVN, 1 Min Y Mor, Barry,
South Glamorgan CF6 8QG.

Otley Radio and Electronics Society
will be holding the Northern Mobile
Rally on Sunday, 17 May, at the Vic-
toria Park Hall, Keighley, between
1100hrs and 1630hrs. Wheelchair and
blind visitors will be welcome at
1045hrs.

Further details from: Rally Manager,
Mrs P. A. Horne GBKRU, 14 Fieldhead
Road, Guiseley, Leeds LS20 8DT.

East Suffolk Wireless Revival,
organised jointly by Ipswich Radio Club
and Martlesham Radio Society, will
take place on Sunday, 24 May, at the
usual venue, the sports ground of the
Ipswich Area Civil Service Sports
Association, Straight Road, Ipswich
{between Bucklesham Road and Felix-
stowe Road (A45) and adjacent to the
Suffolk Show Ground).

Further details from: Jack Toaotill
G4I/FF, 76 Fircroft Road, Ipswich IP1
6PX. Tel: (0473) 44047.

Hull and District Amateur Radio
Society wil be holding their Mobile
Rally 1981 on Sunday, 7 June, at Hull
University.

Further details from: /. B. Carress
G8EAH, 124 Dayton Road, Priory
Road, Hull, Yorks.

language, the handbook—entitled
“How to Video"—is currently on sale
at Sony London Showroom, 134
Regent Street, London W1, price 60p.
It is also available by post from the
showroom (30p extra).

JVC's publication entitled "Video the
Better Way"', comprises five volumes,
each illustrated with colour and black
and white photographs and diagrams.
Each volume contains an aspect of
video—"'Basics’’, "'Production”’,
“Enhancement”, “Applications” and
“Supplements”. Costing around £3.95,
“Video the Better Way" is available
from JVC dealers and specialist video
outlets.

Keep Your Eyes Open

Following a meeting at a hotel in Bour-
nemouth on 6 February, Martin Linda
G4GTH, RAYNET controller for SE
Dorset, returned to his car to find his
mobile rig had been stolen.

The rig comprised a Trio TR2300,
serial No. 921187, with reverse
repeater and without case or strap, and
a homebuilt 25W amplifier, housed in a
300 x 75 x 75mm dark grey case with
two switches and le.d.s on the right
and three fuse holders on the left of the
front panel.

If you have any information
regarding this equipment, please con-
tact either Bournemouth Police or
G4GTH QTHR (Tel: 0202 763899).

Video Recording
Techniques .

With UK sales of video recorders
expected to rocket during 1981, both
Sony and JVC have produced literature
to assist customers in utilising the
facilities of their recorders in all aspects
of making home video movies.

Sony has produced a 48-page
handbook which is amply illustrated
and uses simple non-technical
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CW Course

It is hoped that a new course will shor-
tly be available in the Cheshunt area of
Hertfordshire for potential Class A
licence holders. The Cheshunt and Dis-
trict Radio Club are currently trying to
organise the course at the East Herts.
College at Turnford, starting late in
April (the beginning of the summer
term) for approximately 12 weeks and
is intended for absolute beginners in
C.W.

If the course is successful, it may be
possible to repeat the course in the
new college year starting in Septem-
ber.

For further details, please contact:
Jim Sleight G30JI, QTHR. Tel: Ware
(0920) 4316.

wWWWwW._americanradiohistorv.com

Sale of Surplus Stock

In a joint effort, Home Radio, Har-
vesons and G.P. Transformers have
organised a "bargain sale”, at which
will be offered resistors, capacitors,
potentiometers, speakers, transfor-
mers, tools etc., at exceptionally low
prices (many items below manufactur-
ing cost).

Home Radio are turning over their
first floor to the sale, and it will run
from Saturday 25 April until Saturday
2 May, between 9.00am and 5.30pm
(Wednesday 1.00pm).

Ample parking space is available at
the sale venue at: 2694 Haydons
Road, London SWT19. Tel: 01-543
5659.

Club News

Saltash and District Amateur Radio
Club would like to extend a welcome to
prospective new members and visitors.

The Club, G4GXK, has approx-
imately 70 members and meets on the
first and third Friday of each month at
1930hrs.

Further details from: Paul Lamerton,
17 Baber Court, St Diminick, Saltash,
Cornwall.

Introduction to Amateur
Radio & SW Listening

As a result of the success of this
short course last year, it has been
decided to repeat it at two centres in
Nottingham immediately following the
current RAE courses.

Commencing on 18 May 1981 at
Hucknall College of Further Education
and on 20 May at Arnold and Carlton
College of Further Education, the
course runs for five weeks excluding
Spring Bank Holiday week.

The syllabus includes an outline of
the RAE, some basic theory, receiver
operation for the amateur and com-
mercial bands and practical points con-
cerning construction techniques and
aerials. In short, a useful preliminary to
the RAE. :

Further information can be obtained
from: The Course Tutor, Alan Lake
G4DVW, on Nottingham (0602-
382508), from Hucknall CFE (0602-
637316) or from Arnold and Carlton
CFE (0602-876503).
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Valves and transistors provide the active elements of most
electronic equipment. The term “characteristic™ is used to
identify distinguishing electrical features and values of
active devices.

Manufacturers’ data sheets normally include a graph of
anode or collector current plotted against supply voltage
in the form of a characteristic curve. Families of curves,
each at a different bias setting, may be used for the deter-
mination of performance and the calculation of additional
parameters. :

Although well designed circuits will tolerate a wide
change in characteristics there are extremes that will affect
overall performance.

A valve will eventually degenerate with age due to loss
of emission, reducing gain, or release of gas occluded in
metal electrodes causing hysteresis. Gain does not nor-
mally change as a transistor ages: defective transistors can
readily be detected because they will have little or no gain
and exhibit a shorted or open-circuit condition or have ex-
cessive leakage.

Curve Tracing

Characteristic curves may be displayed on an os-
cilloscope for comparison with published data enabling
ageing devices to be identified and compared with younger
or unused samples.

Whilst the instruments and techniques to be described
in this article are capable of a wider application. their use
will be confined to analysis of 6-3 volt heater valves and
popular silicon npn transistors.

The bi-phase comparator is a measuring instrument for
simultaneously comparing the characteristic curves of two
electronic valves or semiconductor devices whilst varying
the operating conditions of either. A bi-phase source of
alternating voltage energises each device alternately and
the sweeps of applied voltage versus current are
graphically displayed by horizontal and vertical deflection
of a cathode ray tube. The rapidly alternating images ap-
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pear to the eye simultaneously. If one device is operated at
a fixed bias whilst the bias on the other is controlled
manually the controlled characteristic curve may be
adjusted in comparison to the fixed curve.

Calibration of each ordinate is pre-set: horizontal
voltage deflection against a reference voltage supply and
vertical current deflection by the volts per milliampere
across a calibrated resistor.

The instrument is used to test devices against published
characteristic curves, to check samples against a standard,
to check deterioration of used devices, to match two sam-
ples for pairing in symmetry circuits or to decide the op-
timum bias required for a particular application. The
characteristic of each device is traced alternately at a rate
dependent on the supply frequency.

The display section of the instrument can be separate in
the form of a basic oscilloscope having d.c. amplification
to both X and Y plates.

The power supply unit can be specially built or adapted
from a similar unit having a bi-phase secondary winding
on the power transformer.

Fig. 1
Bi-phase Comparator DC
supply unit jig & controls oscilloscope

6 Leads (valve) 3 Leads

4 Leads (transistor)

:: HW1 /\—/\—/\_
AC
source -~ = -~
7\ L /A
+_ HW2 — Y R U A I LA

WADS821 mn

Fig. 2
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Basic Principle

The arrangement of units is shown in block form in
Fig. 1 coupled by connector lead assemblies.

A suitable bi-phase source is shown in Fig. 2 and con-
sists of a transformer with a centre tapped secondary
winding feeding two rectifiers to provide alternate uni-
directional half-wave outputs HW1 and HW2. During the
sweep of one half wave the other output remains at zero.

The half-wave voltages are applied separately to each
device being compared in Fig. 3, current flowing through a
precision resistor common to both circuits—the small
voltage sweeps across this resistor are proportional to the
currents passing through each device providing the vertical
Y input of an oscilloscope.

Horizontal sweep voltages are taken from a combined
potentiometer circuit across the half-wave inputs giving X
input proportional to the applied voltage.

Internal d.c. amplifiers of the oscilloscope produce the
characteristic display of device current plotted against ap-
plied voltage shown in Fig. 4. Trace identification is
available by altering the bias to one of the devices.

Calibration

Vertical current is known by the volts per milliampere
at the precision resistor and the calibrated volts per cen-
timetre of the oscilloscope Y input. Horizontal volts are
checked by switching one leg of the potentiometer chain to
a voltage reference source and setting the output control
for an unswept vertical trace to a graticule line.

Fig. 7 —f—oHW1
NLOO7
+105V
cal&sg
> AV
Ccoy INGOO7 | 10 18k o= Ou @vmus-so
__150" oo T3s0v sw ‘T 350v Regulator
o 3 gzscv 100mA
™ |
-
INLOO7
HW2
INGOO7
63V
‘l_. oHeatlers
100m
63V - 18V
.—|‘—l—o-Bius
¥ insooy TNGOOT T’%O;,”
[WADET7) i
Construction

Although the circuit is simple and the wiring layout not
critical, attention should be paid to adequate mechanical
arrangement of interconnections. These will consist of a
four or six pole plug and socket lead assembly to the
power supply unit, 4mm plug leads to the oscilloscope and
pairs of valve or transistor sockets suitable for the devices
being tested.

A slow blow 100mA fuse at the centre tap point is
essential. The transistor comparator is shown in Fig. 6,
complete with its own power supply, as this is less cumber-
some than the valve arrangement, allowing assembly in a
small plastics box.

continued on page 41 PP
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H-707

YAESU

HF TRANSCEVER

The Yaesu FT-707 "Wayfarer” is part of a matching range of
units including the FP-707 power supply for a.c. mains
operation (the FT-707 is a 13:5V d.c.-powered unit), the
FC-707 antenna coupler, and the FV-707DM external digital
v.f.o. The FT-707 covers all the amateur bands from 80 to
10 metres including the WARC '79 additions, with a
nominal power output of 100 watts on s.s.b. and c.w., and
50 watts on a.m. (d.s.b.). There is also a low-power version,
the FT-707S, with a power of 10 and 5 watts for the respec-
tive modes. Our photographs are of the FT-707S, but most
of our tests were carried out on its big brother, which differs
in appearance by the addition of the 100W p.a. heatsink on
the rear of the case.

The transmitter is basically designed for s.s.b. use, being
of the balanced ring modulatorffilter format, with an
8987.5kHz i.f., followed by a diode ring mixer to convert the
signal up to the final radiated frequency for delivery to the
power amplifier. The output of the p.a. passes via
bandswitched low-pass filter networks and a directional
coupler to the rear-panel SO239 antenna socket. On c.w., a
separate 8988.3kHz carrier signal is generated and fed to
the ring modulator which is unbalanced by the application of
a d.c. bias. Keying is carried out in the r.f. amplifiers driving
the p.a. On a.m., the microphone modulates the 8988-3kHz
carrier and the s.s.b. filter is bypassed. On c.w. and a.m., the
power output can be reduced to around 10W by means of
the front-panel carrier level control. Both manual and voice-
operated transmit/receive switching are provided, the VOX
operates on c.w. as well. There are external controls for VOX
sensitivity and hang-time, and an internal anti-VOX adjust-
ment.

The p.a. is protected against excessive antenna v.s.w.r. by
using a signal from the directional coupler to reduce the gain
of the r.f.,, i.f. and a.f. stages of the transmitter. Protection
against over-driving or overheating of the p.a. transistors is
also provided, and there is a temperature-controlled fan for
the p.a. heatsink. The a.l.c. (automatic level control) circuit
allows the FT-707 to develop 50 per cent of its full rated
output power safely into a load with a v.s.w.r. of 3:1. Opera-
tion of the a.l.c. circuit and the power output can be
monitored by means of the l.e.d. level meter.

On the receiver side, the antenna is fed via a 1-7MHz
high-pass filter (for enhanced medium-wave broadcast band
rejection) and individual antenna coils for each band to a
dual-gate mosretr amplifier. A 9MHz i.f. trap improves i.f. re-
jection to a level which we measured as 88dB—a very
creditable figure. The amplified signal passes via diode-
switched band-pass filters to a Schottky barrier diode ring
mixer, which produces the 8987-5kHz i.f. signal. This is fed
via a 20kHz monolithic crystal filter to the noise blanker,
which is a very impressive performer indeed. For example,
impulsive noise causing an S4 meter reading and completely
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obliterating a weak station on 10m, could be virtually
eliminated to improve the wanted signal to Q5.

From the noise blanker, the signal goes to a variable
bandwidth circuit, which can be adjusted between 300Hz
and 2-4kHz at the —6dB points on s.s.b. and c.w. Very effec-
tive a.g.c. is provided, with a choice of fast and slow decay
time-constants. A diode ring demodulator converts the
signal to audio, which is ultimately fed to the loudspeaker via
an i.c. amplifier.

Concentric r.f./i.f and a.f. gain controls are provided, and a
clarifier permits a receiver shift of up to +3kHz relative to the
transmitted frequency. A 25kHz crystal calibrator is available
for scale checks.

Both digital and analogue (dial skirt) frequency readouts
are provided. The tuning rate is 100kHz per revolution of the
main dial, rather faster than the ideal for resolution of s.s.b.
signals, but the knob is well-placed, clear of other controls
and very smooth in operation, and no problems were ex-
perienced in tuning on s.s.b. The lLe.d. level meter operates
as an "'S" meter on receive, and was found to be accurate
within +1-5dB above the S9 mark.

Special filters with —6dB bandwidths of 350Hz and
600Hz are available as an optional extra for use on c.w., but
neither of these was fitted to the review transceiver. Another
untested option is a single crystal-controlled fixed channel in
each amateur band except the new 30m band.

Microphone and headphone connectors are provided on
the front panel, while at the rear there are a.f. outputs for a
tape recorder, etc., and an external loudspeaker; Morse key
jack; r.f. output for driving a transverter; accessory socket for
remote micrbphone, etc.; external v.f.o. jack for connecting
the FV-707DM; 8V d.c. output for the panel lamps in the FC-
707; 13-5V d.c. supply input connector and antenna and
earth connectors.

The FV-707DM external v.f.o. provides 12 memory chan-
nels plus scanning in 10Hz steps and offset from the
memory channels. The latter functions are controlled from
the scanning microphone.

The FC-707 antenna coupler (not shown in our
photographs) will match an antenna with a feedpoint im-
pedance of 10-250Q to the 50Q required by the
FT-707. It also incorporates s.w.r. and power output meter-
ing, and a 50Q dummy load.

Results

On-air tests, using a variety of antennas: long wire, trap-
ped dipole and trapped vertical, all produced very good
results. The receiver is sensitive and stable, with no apparent
vices of any kind, and reports of transmitted quality are
good. The transceiver is small enough for sensible mobile
use (@ mounting bracket is available) or, as the instruction
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Inside view of the FP-707 power supply incor-
porating an extension loudspeaker >

Top and bottom views of the FT-707S. Accessi-
bility for servicing appears good, considering the
very compact construction | 4

mE R BE®

The FV-707DM. The battery holders
centre are for a memory back-up supply >
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* specifications

3.5— 4.0MHz (80m)

7:0- 7-5MHz (40m)
10:0-10-5MHz (30m)
14.0-14.5MHz (20m}
18.0-18-5MHz (17m)
21.0-21-5MHz (15m)
24.5-25.0MHz (12m)

L 28-0-29.9MHz (10m)
Types of emission: A1 (c.w.), A3 (d.s.b.) and A3J

Freqguency coverage:

(u.s.b./ls.b.)
Power input: A1/A3J 240W d.c.
; A3 80W d.c.

Carrier suppression: Better than 40dB
Sideband suppression: Better than 50dB at
14MHz, 1kHz mod.
Spurious emissions: At least 50dB down
Third order distortion products: At least 31dB
down
Frequency response: 350-2700Hz (—6dB)

Frequency stability: Less than 300Hz drift over 30

minutes after 10 minutes
warm-up; less than 100Hz
drift after 30 minutes warm-
up
Microphone impedance: 500-600Q
Antenna impedance: 500 unbalanced
Receiver sensitivity: A1/A3J 0-25uV for 10dB S/N
A3 1:0uV for 10dB S/N
A1/A3J 2.4kHz (—6dB)
4.0kHz (—60dB) plus
variable bandwidth control
A3 3:6kHz (—6dB)
6-8kHz (—60dB)
Image rejection: 60dB (80-12m), 50dB (10m)
Audio output: 3W into 4 at 10% t.h.d.
(permissible load range, 4—16Q)
Power requirements: 13-5V d.c., negative earth
1-5A receive, 20A (peak)
transmit
Case size (FT-707): 93 x 240 x 295mm
Weight (FT-707): 6-5kg approx.

Selectivity:

* Test measurements

TRANSMITTER
Power output: A3  75W carrier
A3J 212W p.e.p.
Carrier suppression: Onu.s.b. —43dB
On l.s.b. —42dB
Sideband suppression: Output u.s.b. —53dB
Qutput I.s.b. —56dB
Two-tone intermodulation: —29dB relative to
either tone

Harmonic and spurious outputs:

Band (m) Spurious outputs Harmonic outputs
80 All better than —70dB 2nd —60dB
40 All better than —70dB 2nd —53dB
30 No transmit
20 All better than —70dB 2nd —52dB
17 No transmit
15 All better than —70dB 2nd —50dB
12 No transmit
10 Spurious output at 2nd —60dB

+1.6MHz at —60dB

RECEIVER
Sensitivity:
Band (m)  Inputfor 12dB sivap (pV) Input for S9 (uV)
A3J A3 j
80 0.3 11 16
40 0-19 0.-75 15
30 0-23 0-95 15
20 0.2 0-95 15
17 0-17 0.75 15
15 0:-18 0.85 15
12 018 0.8 15
10 0.18 0-9 17-5
Image rejection: From 72-5dB on 80m, to 52-5dB
on 10m

Intermodulation: Input level of two equal signals at
f + 10kHz and f + 20kHz which
produce a 12dB sivap signal at f,
relative to that required at f to
produce 12dB sinap=7 1dB
Blocking: Input signal level (relative to 12dB sinap
level), 10kHz away from wanted signal, to
degrade sinap by 6dB=80dB
Audio output: 2.5W into 4Q for onset of clipping .
3-9W into 4Q for 10% t.h.d. ;

manual suggests, to take away on holiday. It seems to incor-
porate all the really necessary features, without any gim-
micks, and it's going to break my heart to send the review
model back.

The four units mentioned in the review are so sized that
they will stack (as shown in our heading photograph) or sit
side by side along a desk top (see pages 50/51 in our March
- 1981 issue). There is also available a special mounting rack,
while looks like a small version of the adjustable steel shelv-
ing used in warehouses. It certainly doesn’t match the equip-
ment in appearance or quality, and | personally wouldn't give
it house-room. Please, Yaesu, bring out something more
suitable, if you feel a rack is really necessary.

The instruction manual for the FT-707 is quite com-
prehensive, with information on controls, connections and
installation, and operation. There are circuit diagrams, a
block diagram and detailed circuit description, quite a lot of
maintenance and alignment information, major component

24

location pictures and a fairly detailed parts list. Similar
manuals are provided with the external v.f.o. and antenna
coupler, but that for the mains power supply is more basic.
The manufacturer's specification and our measurements
are shown in the tables. The test equipment we used was:
TF2002 signal generator, TF2370 spectrum analyser,
TF2000 audio signal generator and TF893A audio power
meter (all by Marconi Instruments), Hewlett Packard 17078
oscilloscope and Sinadder automatic signal-to-noise meter.
The FT-707 is currently available at around £500 in-
cluding VAT, approximate prices for the associated items be-
ing: FP-707 £110, FC-707 £80 and FV-707DM £180, all
including VAT. A range of microphones cost between £6 and
£23, according to facilities offered. We are indebted to
South Midlands Communications Limited, SM House,
Osborne Road, Totton, Southampton S04 4DN,
telephone Totton (0703) 867333, for the loan of the
review equipment. [ ]
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9/ BUY ONE-TAKE ONE

fAESU

A YAESU SPECTACULAR FROM THEIR NUMBER ONE UK

RETAIL OUTLET WITH FULL FACTORY BACKED SERVICE.

AND TAKE
1 Skymaster 4000

Buy this FT902 DM at £799.00 or

Rotor Worth £85:00

Free

1 Astatic Silver

Eagle Mic
Worth £50.00

AND TAKE
1 Shure 526T Mic
Worth £40.00

§ Buy this FT101ZD at £569.00

or
1 Oskerbloc or

200B SWR/PWR
Meter Worth £40.00)|

AND TAKE
1 Shure 526T Mic

Worth £40.00
or

1 Killowatt

Dummy Load Free

Worth £35.00

AND TAKE

1 AR40 Rotor
Worth 59.00

Buy this FT225 RD at £565.00

or

1shures267 | B I€€

Worth £40

AND TAKE

1 Jaybeam 4
Element Quad
Worth £23.69

Buy this FT480 at £359.00.

or
1 Jaybeam
8 x y/2m

Free

AMCOMM SERVICES

194 NORTHOLT ROAD, SOUTH HARROW, MIDDX.
Telephone: 01-864 1166, 01-422 9585

Opposite South Harrow Tube Station on Piccadilly Line

ALL ITEMS INCLUDE VAT + CARRIAGE

Showroom Qpening Hours:
Tuesday to Saturday 9.00 - 5.30 Sunday by Appointment

Antenna
Worth £28.40

Amcomm Services
194 Northolt Road,
South Harrow,
Middx HA2 ORN.

L — enclosed cheque/P O for

Pleasesendme

____or charge my VISA/ACCESS
Nr

Name

Address

Practical Wireless, May 1981
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A

LeeElectronicslid

LONDON'S LEADING SUPPLIER OF-STANDARD % ICOM % YAESU * FDK * MICROWAVE
MODULES * J-BEAM * LUNAR * HI-MOUND * TELECOMM ANTENNAS * COMMUNI-
QUE PRODUCTS * OSCAR METERS * AND MANY MORE TOO NUMEROUS TO MENTION *

/

LEE
7

ANTENNAS

YAESU MUSEN

KH707 Straight UF/Down keyer siogs| SMB0ZDeskmic  £59.95
ai /Down key ¥ .
THE LAHGEST RAHGE IN BK100 Semi auto/mechanical bug £17.88 AM502 Desk i gggg:
I HK702 Up/Down key2r on marble base E22.43 gggfl gol_?mdm'ﬁ EZS-'I?
MK702 Manipulator £22.43 eadse -
TOP QUALITY MOBILE LONDON! s e E12.98] Z02FX Swan nack _ £30.48

PHONE FOR PRICES!

HI-MOUND KEYERS

MKT05 Squeeze padcle on marble base
ALL PRICES INC. VAT. P&P 50p

ADONIS MICS

£22.43] ALL PRICES INCLUDE VAT

P&P 50p

TA-301 2m I wave with snap-in mount
and cutting chart £3.99

TA-309 2m § wave 3dB gain with snap-

@D

C78

ICOM

Special Offer

T-435: VHF/UHF swr and

ALL PRICES INCLUDE VAT. P&P 25p

in mount and cutting chart £9.95
TA-330 UHF 3dB gain with snap-in FULL RANGE IN STOCK C78+
mount and cutting chart £10.50 3 CL8+
TA-3MM Magnetic mount for the above CPB78
supplied with coax cable and PL259
fitted £9.75
Normally
TA-3GC Gutter clip for above supplied £299.90
with coax cable and PL259 fitted £9.75 SWR200B  swrfpower meter covering i
3 3omie. 202001200 TVHE® 3730/200W
- : /200/2kW. W '}
POSTAGE FREE £39.95 inc. VAT. P&P 50p. NOW ONLY £289.00
| ‘ HELICAL ANTENNAS s L0 Tyt
~ 2m with BNC plug £4.50
- N~ 2m with P1259 plug £4.50
Cr 2m with 1C215/Standard/Trio screw £4.25
e —— 2m with AR240 screw .£4.25

power meter with 2/20/120
waltt through line power

measurement £34.95 inc. VAT
P&P 75p.

UH74 SWR and power meter
switchable HF, 2m and
432MHz with remote head at
£16.39 inc. VAT. P&P 75p.

SWR and Power meter covers
3.5-150MHz a1t £12.00 inc.

COAX SWITCHES

H | = cend) PL258 £6.85 inc. VAT. P&P
J - " | o 25‘)
I - ‘,
—— * _‘, TS-120 Coax slide switch, 3
SWR25: This ever-popular twin - 50239s £6.75 inc. VAT, P&P

* NEW SA-450 %

C7800 still avai!ale at £274.85

High quality coax switch

housed in a diecast box with

50238s

Frequency 3.5-500MHz

Loss 0.02dB FRG 7700
Weight 450gms

Max power 2.5kW

Impedance 50ohm

CT-1 Coax toggle, 3 50239s
£6.85 inc. VAT. P&P 25p

CT-2 Coax toggle, 2 S0239s, 1

Basic Unit £309 — Memory £83.95

- With Memory Fitted £389

25p

R1000

VAT. P&P 50p.

| ,-;
—

DL-30 Dummy load 25W DC-
150MHz £6.35 inc. VAT, P&P
5

p.
T-100 100W Dummy load DC-
500MHz £20.12 inc. VAT. P&P
25

p.
T-200 150W Dummy load DC-
g(s)OMH? £35.60 inc, VAT. P&P
p.

POWER SUPPLIES

PM103 4.5/6/7.5/9/12V
dc 500mA fully stabilised
£13.50 inc. VAT, P&P
£1.00

PX402 13.8V dc 3A max
stabilised power
supply with overload pro-
tection £21.95 inc. VAT.
P&P £2.00

PH5000 13.8V dc 5A
continuous 7A max. Fully

fully

.

ONLY £289

stabilised £46.00 inc.
VAT. PAP £2.00

All MICROWAVE MODULES products

available

LEE ELECTRONICSLTD

400 EDGWARE ROAD, LONDON W2
Tel: 01-723 5521. Telex: 298765
9.30-5.30 Mon. to Fri. 10.00-4.30 Sat.

HF & PART EXCHANGES
WELCOME
SAE FOR FULL DETAILS

BARCLAYCARD

e ]
VISA

26

www americanradiohistorv com

Practical Wireless, May 1981



[HYR %ﬂ@@%

Ben J. DUNCAN

Thyristors have gained a notorious reputation for being
fragile devices electrically speaking, and this series of arti-
cles shows how thyristors and triacs may be confidently
applied in power control circuits.

The word “thyristor” is derived from the Greek for “a
door” and is the generic name for a large family of
semiconductor devices. However, in the UK, the term
“thyristor” is usually limited to the unidirectional device
(also known as the silicon controlled rectifier or s.c.r.),
whilst the bi-directional device is commonly known as the
triac. There are many other members of the thyristor
family, but for power applications we shall only need to
consider the s.c.r. and the triac. Both of these devices are
used primarily as switches, though thyristor amplifiers
have been built.

Figs. 1 and 2 depict the differences between the
thyristor and the triac. In Fig. 1, the thyristor is turned on
or “triggered” by applying a small positive voltage to the
gate. The device will then pass a large current at high
voltage in one direction only, thus acting as a rectifier if
the current being controlled is a.c. Once a thyristor is
triggered, the gate current can be turned off and the device
will continue to conduct between anode and cathode until
the current flowing across these terminals drops below a
certain level, typically 30 to 60mA. This is the “holding”
current.

When a thyristor is used to control d.c., once triggered,
it latches on and another switch is needed to reduce the
anode to cathode current to below the holding current. For
a.c. or pulsed d.c. control, the thyristor will, of course, turn
off after the first positive half cycle unless it is triggered
again.

The triac is rather like two thyristors connected back-
to-front and in parallel with a common gate terminal,
though this analogy is not entirely accurate. The triac will
conduct in both directions and the triggering voltage at the
gate can be either positive or negative.

In the thyristor, the gate current flows out of the
cathode and this terminal is the reference point for voltage
ratings. Because the triac is bi-directional, it does not have
a cathode; the equivalent reference point is “main terminal
one” (Mt,) and the equivalent of the thyristor’s anode is
“main terminal two” (Mt,) in the triac.

Part 1
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In mains supply applications, it is normal to connect
Mt, to the live terminal via the load, whilst Mt, goes to
neutral.

There are four triggering modes for a triac since it will
conduct when Mt, is positive or negative, regardless of the
polarity of the gate signal. Fig. 2 shows the triac in its four
triggering modes. Note that a lot more gate current is re-
quired to trigger it in the III+ mode. Some triacs are also
slightly insensitive in the I— mode.

Table 1 shows how thyristors and triacs perform as
switches in comparison to other common devices. Note
that they far outperform the power transistor in these
duties; a thyristor gate current of 150mA can switch
2500A whilst the same current flowing into the base of a
power transistor would scarcely control more than a few
amps!

Moreover, the thyristor is inherently a high voltage
device and doesn’t have the secondary breakdown limita-
tions of the power transistor, thus it can control very high
currents and voltages simultaneously. For instance, whilst
a transistor might be able to control either 500V at 5A or
50A at 7V, but not 500V at 50A, thyristors are readily
available which can handle 2500A at 1300V!

Device Ratings

Before considering how to protect a triac or thyristor it
is helpful to understand the significance of the manufac-
turer’s data, notably the special voltage and current
ratings which allow thyristors and triacs temporarily to
accommodate special circuit conditions.

Average current Iy 5y, applies to thyristors only. This is
the maximum average current that can be passed through
the device on a recurrent basis without overheating and
destroying the junction. This figure usually assumes a

Fig. 1: !
i 15A @ 500V
Anode
BTI5 Y Sate
Cathode 15V @
20mA
1
\WAM 038
Fig. 2:
Mty Gat:
Mt
~— -
+ M2 o + Mtz
- My +1:5V @ = -5V @
935mA ?35mA
I+ mode I— mode
o ™~ > ~
- Mtz -
+ +15V @ ¥ -5V @
?SOmA ?35mA
m+ r‘nnde IT- mode
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Table 1
’Triac Power Electro- Contactor
Thyristor or| Transistor | mechanical| or Switch
Solid State Relay
Relay
Power . ; :
Very high | Very low | Medium | Very high
Handling
Turn-off  { yery fast Fast Medium Slow
Time
Current to
Hold Low High Medium |Low or zerd
Switch on
Power Low High Very lew | Very low
Dissipation
Switching [very high | Medium | Low Very low
Speed
Electrical | g Low High igh
Robustness 9 9 Hig
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180° conduction angle, that is, the thyristor conducts
throughout the whole of a half cycle. Fig. 3 is a typical
graph showing Iyv) against power dissipation for various
conduction angles. Note that as the conduction angle
decreases, the power dissipated increases or the Iyav)
rating falls. ’

RMS current, Irgus. This rating applies both to
thyristors and triacs. For thyristors, however, this rating is
usually only of significance if the waveform being switched
is not sinusoidal. in invertors for instance. In this case the
current could exceed the r.m.s. ratings yet be within the
average rating. This is especially true when high peak
currents are applied at low duty cycles. If you have to
switch such a waveform. it's necessary to find out its
shape and value and then to calculate the equivalent r.m.s.
value of the pulse. For triacs. Iyrus) is the general current
rating and a graph of this parameter against power dis-
sipation is often given (Fig. 4). This graph differs from the
preceding one in that a smaller conduction angle allows
more current to be safely passed or reduces the power dis-
sipation. If a thyristor data sheet doesn't give the Irms)
value, it can be found from the expression:—Iygrus; =
(1:55 X Tyavy).

Non-repetitive peak current, Ivs. is usually shown as a
graph (Fig. 5). It may be either an average or a peak
rating. and varies according to the duration of the current
surge. Closely related is the lisy rating. This is the
absolute maximum current a device can withstand over a
half cycle at mains frequency, therefore 8-3ms for
American devices (60Hz) and 10ms for British devices
(50Hz). The sy rating is particularly useful for fuse selec-
tion. A current which approaches the g or Itsy values
will cause the junction temperature to rise close to its
limits and until the device has cooled down many of its
ratings will be invalid. Furthermore, a thyristor’s charac-
teristics may be permanently degraded or the device may
fail if this catastrophic condition occurs regularly. Thus
the Its and Iygy ratings should only be used to accom-
modate unusual circuit conditions, such as short circuits.
The interval between surges does not change the Is rating.

The thyristor has a forward blocking and a reverse
breakdown voltage. The triac, on the other hand, because
it conducts in both directions, can only have a forward
blocking breakdown voltage. For thyristors only, the
reverse voltage ratings are:

Continuous peak reverse voltage, Vygy. is the max-
imum continuous peak reverse voltage allowable across a
thyristor, for 240V mains, for example, the Vrwy must be
240,/2 or 340V 400V is the nearest standard value here.

Repetitive peak reverse voltage, Vgry, is the rating that
takes into account any regular, but not continuous, tran-
sient voltage peaks that occur across a thyristor. In an in-
vertor, for example, a small amount of ringing may cause
the peak voltage to rise by 20 per cent for a few milli-
seconds in each cycle. Provided this voltage does not
exceed the V gy rating, the device will not be harmed.

Non-repetitive peak reverse voltage, Vgsy, is the
absolute maximum voltage ratings which a thyristor can
withstand for short time periods, usually 10ms. It shows a
thyristor’s ability to withstand occasional transient
voltages which are not regular and inherent in the equip-
ment, for example, those originating in the mains supply.

. These ratings have corresponding forward equivalents
which also apply to triacs using the subscript “p”. The
forward equivalent of Vgpwm is Vpwwm, likewise Virru
becomes Vpgy in the forward direction and Vggy becomes
Vopsm. Sometimes these ratings are equal, e.g.:—Vgwy =
400V = Vpwwm and sometimes continuous and repetitive
voltage ratings are equal, for instance, Vpwm = Vrrm
Reverse breakdown in a thyristor will at best cause

Practical Wireless, May 1981
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degradation of the device’s characteristics and at worst
failure will result. Forward breakdown in a thyristor or
triac need not cause failure if the current is limited.
Nevertheless, it is advisable to prevent forward breakdown
whenever possible.

The multiplicity of voltage and current ratings for these
devices need not cause confusion. It will be seen later that
a Vgsy of 800V is often needed when mains operated
thyristors are fused. These will also need a 400V Vgwm
rating, and we simply need to look for the cheapest device
which satisfies both conditions. To meet the Vpgsy rating
will often entail using a device with a 600 or 700V Vrwwy
rating, but this is quite in order. In a similar fashion, with
current ratings, we may need an I1gy of only 100A and an
Its of over 20A; the fact that a 25A triac will have a 250A
Itsum rating is pure generosity!

Miscellaneous Ratings

Rate of rise of off-state voltage, dv/dt shows how fast a
waveform a device can handle without turning on acciden-
tally. Apart from applying a signal to the gate, a thyristor
or triac can also be turned on by applying a rapidly rising
voltage to the anode. A typical maximum dv/dt for a 25A
triac is 100V/ps. The application of a waveform which
rises more quickly than this may turn the triac on. Like
forward breakdown, this effect is undesirable solely
because the device loses control and may be damaged by
suddenly conducting large currents. The circuit in Fig. 6
may be used to demonstrate dv/dt turn-on. If the switch is

'WAM 043

Fig. 6:

flicked rapidly, the lamp will light occasionally, even
though there is no gate signal. Contact bounce in relays,
contactors and other switches frequently cause this effect
if switch-on happens to occur at the peak mains voltage.
Thyristors invariably have better dv/dt ratings than triacs
and are often connected back-to-back to provide bi-
directional power control when high dv/dt ratings are re-
quired. Thyristors and triacs have other dv/dt ratings
which concern commutation but these need not worry us
here.

Rate of rise of on-state current, di/dt. concerns the in-
ability of a triac or thyristor to turn on instantaneously.
Initially, only a very small area of silicon is conductive,
though within a few microseconds the whole area of the
device conducts. A current which rises to its maximum
value very rapidly and reaches a high value before the
whole area of the device is conductive will pass through
the very small area of silicon which conducts initially. This
results in overheating which can destroy the device. A
typical maximum di/dt rating for a 25A triac is 50A/ps.
Although turning on a device by exceeding its dv/dt rating
is not in itself harmful. some circuit faults can cause dv/dt
breakdown in a device, which in turn causes sudden con-
duction of rapidly rising currents. Thus dv/dt breakdown
can precipitate di/dt breakdown and the result is a dead
triac.

Practical Wireless, May 1981
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Surge Currents

These occur when motors, incandescent lamps and
capacitors are initially energised. Starting surges in motors
are due to the initial lack of back e.m.f. — only the induc-
tance and resistance of the motor windings limit the
current when a motor starts from rest. The filament of an
incandescent lamp runs at some 2600°C. At this tem-
perature the resistance of the tungsten filament is 9—20
times higher than at 20°C. The current in lamps and
capacitors stabilises quite quickly, usually within a few
tens of milliseconds in the case of a lamp.

Motor surges, however, can have a duration of hun-
dreds of milliseconds or longer. Table 2 shows the dura-
tion and magnitude of typical current surges in lamps and
motors. Fig. 7 is a graph of a typical lamp surge current.
Note that the current does not rise to its maximum value
instantaneously because of circuit and lamp inductance. A
similar graph for a motor can usually be obtained from the
manufacturer. The main difference is that motors usually
have high inductance, therefore the surge current rises
quite sluggishly. A peak motor surge current is also lower
than that arising from lamps, but the surge duration is 10
to 100 times greater.

Table 2

Typical peak Typical duration
Component current magnitude | of surge
100W
incandescent x 13 70ms
lamp
1000W
incandescent x 18 100ms
projection lamp
Shaded pol
ks pote x 1.5 2 seconds
Series
a.c.—d.c. x 2.5 100-400ms
motor
Split-phase
m%to:) X 4—6 100-500ms
Capacitor
start x 4 100-600ms
motor
Induction
motor X7 750ms
Three-phase
it x 35 170ms
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Because these surges are inherent and normal in any
circuit controlling lamps or motors, the surge current must
not exceed the Itry rating of the device. This rating refers
to surges of short duration only, however, and it is ad-
visable in addition to check the Its rating of the device
(Fig. 5). Sometimes a surge current graph is given in the
data sheet; ‘this is intended specifically for these condi-
tions. The Irs curve shows the maximum non-repetitive
current against the duration of the current. In Fig. 8, the
I1s curve has been plotted for a 15A plastic triac. The Itpym
rating is also shown, together with the surge curves for 3
sets of 100W lamp arrays, consisting of ten, twenty and
thirty lamps respectively. The thirty lamp (3000W) load
exceeds the Itgy and a triac controlling these lamps would
rapidly fail. The 2000W lamp surge is below the Itgy limit,
but goes above the Its curve for 1ms (point A). This is not
really satisfactory. The 1000W lamp load is well below
both the Its curve and the Itgy rating, thus the triac would
handle this load quite happily. An examination of the
graph will show that the maximum lamp load the triac can
handle without the lamp surge curve encroaching on the
Irs curve is around 1500W, or 6-25A. This is approx-

1Q1 = Supply impedance
0-0301 = Supply impedance plus lamp cables 10 x lamps
-
E3
430

-
¥ These are

cold filament
resistances

Industrial wiring Domestic wiring

Fig. 9:

imately 50 per cent of the triac’s Itrus) rating (15A).

Thus we arrive at the rule of the thumb “derate triacs or
thyristors by 55 per cent for lamp loads.” However, it is
always a good idea to check a triac’s suitability by draw-
ing a graph of the form shown in Fig. 8, especially when
high-power incandescent lamps are to be handled.

The lamp surge curves in Fig. 8 give a conservative idea
of the triac’s capacity in many domestic applications. Fig.
9 shows why this is so. In industrial wiring systems, the
supply impedance seen by the lamp is often very low

160 \ Plastic Triac BT 139 because the control circuitry is likely to be wired directly
150 IT(rms) = 15Amps into the mains, possibly close to a 100 or 300A distribu-
140 \ ITRM = 115Amps tion point. In this case, the impedance of the mains cables
130 \ \ will be mainly resistive and will be possibly as low as
\ \ | 0-03Q. The cold resistance of a 100W lamp filament is
120 . ! TRM 43Q. The total resistance is then 43 + 0.03 = 43.03Q.
no \ \ Here the supply impedance will have a negligible effect on
__100 \ the surge current. However, domestic wiring may have an
2 9 7\ impedance of 1Q and the effect on the lamp surge current
£ 80 ||| \ can be significant, particularly when large currents are
g B \INL drawn.
3 0 '\ NUts curve If we connect ten 100W lamps in parallel, the total
60 W N (cold) filament resistance will be 4-3Q and the 1Q supply
50 \ 3 ~ impedance will then reduce the peak lamp surge current by
40 2 around 20 per cent or 10A! If we take the impedance of
30 [ \ N \ N connecting cables into account, the surge current will be
20 A, 1Amp surge curves reduced even more.
N NN b So far we have circumvented lamp surges by selecting
10 ~ * triacs with suitable [+ry and It ratings. We can also use a
b 2 5 10 20 50 100 200 500 1000 thermistor to limit the lamp surge; this approach is com-
SLrge: duration (i) continued on page 52 »pp
Fig. 8:
260V - 240V
60V 160V
Load Lamp cold, sr_nqll Lamp warms up, power
voltage applied E applied for longer period
o Fuse
Live ;— 340V (pk)
Unsmoothed  R1 ™ RS 240v
Mains d.c. —VWv AN Lamp now warmed up
‘DU' i c D5 peak voltage applied
. m T IN4002 o .
| pulse D7
Clipped Dimming transformer J- 1N4OO7
d.c. 8k2 c3
oy 20vIQ b8 A T2 Y CSRI 5
BZY6IC sH2 « | 8k2 150k iié RS BTW42
ci c2 h [
4 x IN40O4 T 100n i:: Dé »
" -
: "¢ R710 CSR2 SR8 470
geutrul = ’ BTW42
Earth
T Fig. 10:
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'AMATEUR ELECTRONICS UK |

Your number one source

for YAESU MUSEN

FT-707
All solid-state HF
mobile transceiver

The definitive HF mobile rig. digital,
variable |IF bandwidth, 100 watts PEP
SSB.Latest WARC bands,AM,CW

( Optional.12 channel

memory VFO). £52guﬂ

(" FT-707 Inbase
station format

As factory appointed
distributors we offer

you- widest choice,

largest stocks,quickest Sss. Here we show the 707 together
S s, With the matching FP-707 PSU,

deal and fast sure | RUSRE.. FC-707 ATU and FV-707DM
L g 5 sl iyl
service right through- 50 .30
(L£80°°Fv-7070m £186 ik

J

( FRG-7 General coverage receiver E (FRG-TT 00 Synthesized general coverage re::eiwnvc;r:N
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S

S
S

S
3

&

The very latest in receiver technology from YAESU.

A ision built high ¢ Wadley L Receives AM (3 band widths), USB, LSB,
pr!_acrs:on Mg pgr Cirmance da eﬁ oop CW and FM-memory option with 12 channels and
receiver, rugged and reliable - provecd by the tens automatic band selection.

of thousands inuse .00 £509.00
\_@round the globe £1 99 I\ (With Memory £389) )

ALL PRICES INCLUDE V.AT.
F AGENTS
Amufeur Ele('ronl(s UK NORTH WEST — THANET ELECTRONICS LTD, GORDON, G3LEQ,

KNUTSFORD (0565) 4040.

L] 4 WALES & WEST-ROSS CLARE, GWINWS. "GLENVIEW"” NEWPORT ROAD. MAGOR.
508-516 Alum Rock Road-Birmingham 8 GWENT 0851 0 14
EAST ANGLIA—AMATEUR ELECTRONICS UK —EAST ANGLIA, DR T. THIRST (TIM)
Telephone: 021-327 1497 or 021-327 6313

GACTT,| NORWICH 06925 865
4 MORTH EAST —- NORTH EAST AMATEUR RADIO, DARLINGTON 0325 55969
T l = 337045 As from March Ist. our new opening hours are SOUTH EAST— AMATEUR ELECTRONICS, UK—COASTAL, CLIFTONVILLE. KENY
eiex: 9.30-5.30 Tues. to Sat.continuous and CLOSED all day Monday. KEN MCcINNES, G3FTE. THANET (0843) 291297, 9 a.m. 10.30 p.m. _J
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LONDON’'S AMATEUR RADIO STOCKIST
RA DIO SHA ‘ K ' . . . just around the corner from
West Hampstead Station (Jubilee Line)

Drake R-7 Synthesized, General Coverage Receiver

Model 1240

Full general coverage reception, 0-30
MHz, with no gaps or range crystals re-
quired.

Continuous tuning all the way from vif thru
hf. Superb state-of-the-art performance on a-
m, ssb, RTTY, and cw — and it transceives
with the Drake TR-7.

Price £879.75

R1000 £285.20 inc VAT

The R-1000 is a high class general coverage receiver covering 30 bands between 200KHz
and 30MHz with a PLL synthesizer that incorporates all of Trio's sophisticated electronic
technology developed over recent years.

Both digital display readout (1KHz resolution) and analog display (10KHz resolution) are
provided for easy and accurate tuning.

The R-1000 also includes a quartz digital clock with timer, three IF filters, RF ATT and tone
control, etc. to ensure the best receiving conditions for each mode.

Due consideration has been given to innovative design and compactness, making the R-
1000 an incomparable station receiver for amateur radio operators, professionals, BCL's
and SWL's, etc.

THE 2 METRE FM MOBILE TRANSCEIVER
TR7800 £268 inc VAT

The new TR7800 is the only 2 metre FM mobile transceiver. Its
performance both in your car and shack has to be experienced to be
believed. Power output is 25 watts, a needle bending signal. The rig has
keyboard entry for fixed station use and for programming the 15
memories. When used with the up/down shift switch on the mike the
15 memories, each havirg a repeater shift facility, make mobile opera-
tion a sheer pleasure. The scan facility, both on memory and 25/5Kc on
keyboard means no missed contacts. Five second hold on each
occupied channel gives you time to identify the station before the rig
moves on to the next QS0O, press the mike switch and the scan instruc-
tion is cancelled. Add the priority facility and you have it, the only 2
metre FM mobile rig.

Bearcate 220FB

With4m, 2m & 70cm FM Amateur Bands

FREQUENCY COVERAGE . . . 66-88MHz FM; 118-136MHz AM (Aircraft Band); 144-
174MHz FM; 420.45-512MHz FM. This coverage includes the 70cm; 2Zm; 4m FM
AMATEUR BANDS. To programme this Receiver you simply punch in the frequencies you
wish to monitor. To AUTOMATICALLY SEARCH MARINE FREQUENCIES YOU JUST
PRESS ONE BUTTON. The Bearcat 220FB will also AUTOMATICALLY SEARCH the
AIRCRAFT BAND.

Power requirements: 240v AC/12v DC. Accessories included in the price are Mounting
bracket and hardware, DC cord and telescoping antenna.

£258.75 inc VAT. Delivery by Securicor

Importers & Distributors for Hy-Gain, CDE, Rockwell-Collins, Macrotronics Bencher,
R. L. Drake, Ten-Tec, A E A, Bearcat, stockists of all Amateur & Computer Products

RADIO SHACK LIMITED 188 BROADHURST GARDENS, LONDON, NW6 3AY
TELEX 23718 TELEPHONE 01-624 7174
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Elaine HOWARD GA4LFM

At least I can start this month’s column with some good
news (for me anyway). The result of the December RAE
was favourable and I am now the proud owner of the call
G4LFM, and a new 2m rig.

I was pleased to hear via Eric in “On the Air” in the
April issue that the last YL Column was read by at least
one other YL, so thanks for the encouragement. Writing
the first column was easy, it’s filling up the space the
second time that proves difficult.

My call sign arrived the morning of writing this and
whilst T was ripping open the envelope with the awaited
news 1 was switching on my rig with the other hand. Not

that 1 was eager to get on the air! It was just that over the’

past few weeks, since I bought the rig, everyone else has
been trying it for me, to see that it operates properly. I
wasn’t sure whether anyone would be listening, it was
rather early in the morning for most people, and if they
were listening would I get things right. Fortunately all
went well and my first contact was established.

Getting used to my own callsign is quite difficult, I can
always think of everyone else’s and not my own. Imagine

chink Td better sign o

ghe dinner looks “)ike "gg?rff“?f
/ e'

being half way through a QSO and forgetting my callsign,
I’d never be allowed to live it down in the office. So if I
keep repeating it to myself eventually it should sink in. The
fact that 1 passed the exam is only now beginning to
register, it is hard to adjust to the idea that I actually
passed, not the miserable failure that I was convinced
would be the result.

After spending some time being unable to transmit, due
to the lack of a licence, now it is perfectly legal I feel very
guilty as soon as I start transmitting. Perhaps it will wear
off in time, as I get more at ease on the practical side of the
hobby.

I have heard of one new YL with a nice call sign, it is
G8ZYL, I haven’t actually worked her yet, I didn’t have
my callsign at the time. I would like to hear from any
others who have new callsigns, interesting or otherwise. I
am gradually compiling a list of YLs but the 1981 call
book only goes as far as the G8Ws, so I would be grateful
to hear from any others.

As announced in our April issue, we have run into dif-
ficulties with this project due to the a.m. tuner module
being discontinued by the manufacturer.

In drawing up the specification for this tuner, the
aim was to provide a design with a similar high stan-
dard of performance and facilities to the PW “Winton"
amplifier, yet capable of being put together by a home
constructor without access to sophisticated test
equipment. This meant that pre-aligned tuner modules
were essential, but unfortunately the result is that we
were of course dependant on the continued availability
of the chosen modules.

The a.m. tuner head selected seemed to provide the
best combination of performance and facilities of all

PW “"WINTON'* TUNER

those available. Enquiries have been made on a world-
wide basis to try to locate any remaining stocks, but
without success. The question of a suitable substitute
has been investigated, but there is nothing else which
could be used without a complete redesign of a large
part of the PW “Winton" tuner. We have reluctantly
come to the conclusion that this is not economically
viable, but we are continuing to look for some other
solution.

We apologise for the disappointment this delay will
cause our readers. It is no less disappointing and
frustrating for the author and ourselves, especially in
view of the large amount of time and money which
had already been devoted to the project.
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INTRODUCING THE MICROCOMPUTER — 1

by Mervyn J. Axson BA GBWHG

From conversations heard over the air, a lot of radio
amateurs are becoming interested in microcomputers. This
is not surprising because they have a lot in common with
radio and they can go together very well. No doubt there
are a lot more people who would be interested if only they
could penetrate the jargon. A lot of published material is
not very helpful in this respect, for all too often you
become enmeshed in binary arithmetic in the second
paragraph and Boolean Algebra soon follows. This is not
necessary at all. It is like starting a learner driver off by
giving a talk on the theory of heat engines. You don’t have
to know what is happening inside a computer in order to
use it. So we will adopt the “Black Box™ approach and just
accept that certain actions produce certain results.

There are three essential components in any computer
system. These are: a means of getting information into it
(input peripheral or i.p.), something to perform operations
on the information (central processing unit or CPU) and
some way of getting details out (output peripheral or o.p.).
With microcomputers the i.p. is invariably a keyboard of
some type and the o.p. is usually a c.r.t. screen known as a
Visual Display Unit or VDU. These and the CPU may
come in separate cases or they may all be packaged in one
unit, it makes no difference. There can be other types of
i.p. and o.p. devices in a complete system, but these are the
essentials. We can deal with the others as the need arises.

How do we use a computer to solve a problem? You are
sitting in front of the keyboard watching a little symbol
flashing on the VDU. This is known as the cursor. Before
you can solve any problem the computer must be
programmed. Now there is more mystique about that sim-
ple word than almost any other. And yet there need not be,
for a program is simply a list of instructions telling the
computer what to do. The trouble arose because you have
to use a very special language, known as machine code, to
talk to the CPU. This varies from machine to machine and
is always a very precise and complex code. It does take a
great deal of experience and a lot of time to write suc-
cessful programs in machine code.

Fortunately, the very clever people who made the first
computers soon realised how this would limit their use, so
they made good use of the power of the computer. They
wrote a program which is stored inside the CPU which lets
you type instructions in a recognisable form and which
then translates these into the machine code. I said that
they were clever! There are so many different ways that
you can express instructions in English that some rules
had to be made if these interpreters were to work properly.
These rules form the basis of what is called a high-level
language, and there are a number of these such as
COBOL, ALGOL, FORTRAN, PASCAL, etc., but the
most popular for microcomputers is BASIC. Some
professionals criticise BASIC but for our purpose it is very
good. Programs written in it are fairly easy to read, and it
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is an easy language to learn. By the time you have finished
reading this article you will be able to write simple
programs in BASIC.

Rather than just giving a list of the rules making up
BASIC. we will write some simple programs so learning as
we go. We have said that a program is a list of instruc-
tions, which are called Statements. BASIC requires that
the Statements shall be numbered in ascending order, and
they will be carried out or executed in that order. Note that
the numbering does not have to be consecutive. It does not
matter whether they are numbered 1, 2, 3 or 100, 200,
300. This is very useful in developing a program because if
we want to add a Statement between two existing ones we
simply give a number between and BASIC will put it
between. For example, a later Statement numbered 150
will be inserted between 100 and 200.

Writing Programs

So to start writing. Let us make a simple program to
carry out the calculations for Ohm’s Law, V' = IR. We
need to tell the CPU what the values of / and R are, so the
first two lines of the program are INPUT Statements.

4008 INPUT |
410 INPUT R

Now we have to tell it to multiply 7 by R to get the value of
V. Note that the sign for multiply in BASIC is “*” and not
“x™. This uses the LET Statement.

420 LETV =I1*R

Now we want it to give us the answer. Output is made with
the PRINT Statement.

43@ PRINT V

And that is the program completed! Type each line on the
keyboard and you will see it displayed on the VDU. As
you finish the line press the RETURN key. This tells the
CPU that you have finished that line, which it then stores
in its memory. When this has been done, the cursor moves
down to the next line.

Having completed the entry of the program, we now
have to tell the CPU to act on it and for this we use a
COMMAND Statement. These are not numbered, and are
not stored in the machine, but are acted on at once. So
type RUN followed by the RETURN key, and the CPU
will immediately ask for the input of 7. It indicates this by
printing a question mark on the screen. As soon as you
have typed in a value, say 2, it will ask for R by printing
another “?”. Type in this value, say 4, and the CPU im-
mediately prints the answer, 8, on the screen. So the
program works. Alright, it is not really very useful at this
stage, but we can do a lot to improve it. Any program that
is of real use is made up of two parts. One that solves the
problem and one that makes the program versatile and
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easy to use. For example, it is not very informative just to
flash “?” on the screen. What input is required? INPUT
Statements allow us to say what is expected, simply type
the details between quote marks.

400 INPUT “CURRENT IN AMPS"; | _
Similarly for line 410 and also for the output
438 PRINT “VOLTAGE IS"; V; “VOLTS"

We can improve the clarity by spacing. A simple PRINT
Statement will give a line space between the questions.
4@5 PRINT

We may want to carry out another calculation. We could
of course type RUN again, but a GOTO Statement will
send the CPU back to the start automatically. Of course
it would then be neater to clear the screen. PRINT
CHRE£(147) will achieve this, and as we don’t want it to
happen before we have read the previous answer we put
line 535 in to temporarily stop execution of the program.

It would also be nice to say what the program does and
to start with a clear screen, so we add lines 100 and 110.

100 PRINT CHRE(147)

110 PRINT “OHM'S LAW"

535 INPUT “TYPE 1 TO CONTINUE"; A
540 PRINT CHRE(147)

We now have quite a tidy program, but a glaring omission
is that although called Ohm’s Law it only deals with V' =
IR, what about I = V/R and R = V/I? Obviously we can
add more lines to cater for these, but we must also allow
the user to select the desired formula. A neat way of doing
this is to present a “menu” from which the user can make
his choice. We can easily do this with a series of PRINT
Statements.

2@ PRINT “"MENU"

210 PRINT

220 PRINT “OPTIONS AVAILABLE"
23@ PRINT

240 PRINT “1. GIVEN | & R FIND V"
250 PRINT

26@ PRINT “2. GIVEN 1 & V FIND R”
270 PRINT

280 PRINT “3. GIVEN R & V FIND |
290 PRINT

300 PRINT “4. FINISHED WITH PROGRAM”

This is fairly straightforward, but we now have to decide
how to tell the CPU what the answer is.

Fortunately our clever friends thought of all kinds of
problems, and provided Statements which can be adapted
to all needs. In this case it is an extension to the GOTO
and is the ON -- GOTO ----. Firmly believing that an
ounce of practice is worth a ton of theory, and that by now
you are getting to grips with the way things work, let us do
the necessary coding. After setting up the “menu” we
proceed.

310 PRINT
32@ INPUT “TYPE NUMBER OF YOUR CHOICE”; |
330 ON | GOTO 4@¢, 500, 600, 700

We know we have the formula for case 1 starting in line
400, so we put the formula for case 2 starting in line 500,
case 3 in line 600 and case 4 in line 700. Depending on the
number chosen, the program will proceed directly to the
appropriate formula.

We now have a simple program but it does have quite a
sophisticated looking output. Exactly the same methods
could be adapted to other types of problems involving the
use of formula. Simply change the parameters and equa-
tions as required. Of course, programming can be more
complicated, but the methods of solution are the same. A
bit of logical thinking about the problem will reveal a
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Lrsting of Ohe's Law progran.
Meryyn . Axson BA GHWHG.  07.10,.80,
100 PRINTCHRS(147)

110 FRINT"OHN'S LAW"

120 PRINT

200 PRINT"MENU"

210 PRINT

220 FRINT"QFTLIONS AVAILARLE"

230 FRINT

240 PRINT"™1. GIVEN T & R FIND U
250 FRINT
260 FRINT"Z.
270 PRINT
280 FPRINT"3, GIVEN R & V FIMND I"

270 PRINT

300 FRINT"4. FINISHED WITH FROGRAM"
310 PRINT

320 INFUT"TYFE NUMBER OF YOUR CHOICE";J
330 PRINTCHR$(147)

340 OW J GOTO 400,500,600,700

400 INFUT"CURRENT IN AMFS",

405 PRINT

410 INFUT"RESISTANCE IN OHMS" ;R

415 FRINT

420 LET Y=1#R

430 FRINT"VOLTAGE IS";Y;"VOLTS"

440 INFUT"TYFE 1 TO CONTINUE":A

450 PRINTCHR$(147)

469 GOTO 290

00 INFUT"CURREHT 1IW AHPS";1

05 PRINT

atG INPUT"YDLTAGE IW YOLTS",V

910 FRINT

920 LET R=V/I

930 FRINT"RESISVANCE IS"iR;"OHMS"
540 INFUT"TYFE 1 TD CONTINUE" A

990 FRINTCHRE$(147)

960 GOTO 200

600 INFUT"RESISTANCE IN OH#z" R

603 FRINT

G180 INFUT"VOLTAGE IH wOLTS"IV

a15 FRINT

820 LET I=sU/R

630 FRINT"CURRENT I5";I;"AMPS"

440 INFUT"TYFE 1 70 CONT{NUE";A

450 FRINTCHRE$C147)

660 GOTO 200

700 FRINT"FINISHED"

A0 END
READY .,

GIVEN I & V' FIND K" .

possible solution. Flow charts are often a great help. Once
this stage has been reached it is a fairly straightforward
procedure to code the instructions in BASIC. With very
little practice quite considerable skill is acquired. One
warning, though, the process is addictive and may divert
from all sorts of other things including Amateur Radio!

to be continued
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R
S TOUR

TOP-BAND

TRANSCEIVER

PART 1

David G. BARRELL G4BMC

Now that 160m has been confirmed as an amateur band at
the 1979 WARC there seems to be an upsurge in activity
using this band. The author required an s.s.b. transceiver
for 160m to use in a caravan when on holiday in Wales.
The commercial transceiver, which had been used for this
purpose until recently, had several shortcomings.

Firstly, when in a farmer’s field with very little man-
made noise and a large +A antenna, it did not cope with
strong signals as well as one would have liked. Secondly,
the current drain was alarming. Although there are now
commercially available solid state units that cover 160m it
was decided to “have a go™ at building a rig which was
more economical on current consumption during receive,
and possessing a larger dynamic range with good signal
handling capabilities.

It must be stated at the outset that the author is not
professionally qualified and neither is he weighed down by
superb test equipment. A g.d.o., d.c. meter and test os-
cillator (not a commercial signal generator) represented all
that was available.

As several other people had shown more than a passing
interest in the project it was decided that the various cir-
cuits should be as repeatable as possible.

To this end, and after many preliminary trials with
various circuits, it became clear that one of the problems
was the varying gains between different transistors of the
same type number. A standard broad-band amplifier is
used in many situations with a large amount of feedback,
including an un-bypassed emitter resistor. This was used
throughout the transceiver designs and the results after
this method of approach was adopted proved extremely ef-
fective. The un-bypassed emitter resistor in each stage was
found to be an easy method of setting the various gains in
each stage and it is strongly advised that they are strictly
adhered to.

Initial tests of the PW Stour prototype were carried out
by using a Yaesu FT101B as the main piece of “test gear”,
but grateful thanks go to G4CEN who performed the
rather more stringent tests and whose figures are quoted at
the end of this article.

Because of the limited test equipment, modular con-
struction was decided on. All sections were built and tested
in such an order that simple functional tests could be per-
formed without additional test gear.

The original front end of the receiver consisted of a
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40673 r.f. amplifier feeding a diode mixer. After two
months and about six printed circuit boards, this idea was
given up. The cross-mod performance was, at its best, only
as good as the commercial transceiver.

A design was then found using a pair of v.h.f. tran-
sistors in a broad-band push-pull circuit. This was quickly
knocked up, and the results obtained were greatly im-
proved. Similarly, the original p.a. used tuned circuits and
worked quite well using a single 2N5591. However, being
converted to broad-band techniques by the receiver front
.end success, a much more stable p.a. was evolved by
adopting a similar approach.

Diode switching was used wherever possible to save the
inevitable bulk of wiring associated with relay switching.
Pin diodes were used for this purpose and although
various articles have suggested the use of silicon switching
diodes as a cheaper alternative, the author cannot com-
ment on their effectiveness as they have not been tried.

CONSTRUCTION

RATING

BUYING GUIDE

All components required for the construction of
this project should be available from suppliers
advertising in the magazine. Buying information
will be provided in subsequent issues as
appropriate.

APPROXIVIATE

cosT TN
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Fig. 1: The full block diagram of the PW Stour transceiver

Circuit Description—Receiver

(Refer to the functional block diagram of the
transceiver shown in Fig. 1.)

The v.f.o. frequency is variable in the range
7-7-500MHz, with separate control of the receiver fre-
quency available over a plus or minus range of 2—-3kHz.
The v.f.0. obtains its supply from an eight volt stabiliser.

Signals from the antenna are passed through a 2MHz
filter and are then amplified by the push-pull front end
before being fed to the mixer.

The v.f.o. output is fed to the mixer board where it is
amplified by a broad-band amplifier before being fed to
the doubly balanced diode mixer. This mixer uses HP2800
hot carrier diodes.

Mixed v.f.0. and amplified signals produce a 9MHz i.f.
output from the mixer. The importance of terminating the
mixer output correctly is paramount. The circuitry LS,
C23 forms a parallel tuned circuit providing high im-
pedance at the resonant frequency of 9MHz. At other fre-
quencies a 50Q terminating impedance is effected by
means of the resistor R20. C24 and L6 are also series
resonant at 9MHz. The mixer input and output are diode
switched for transmit and receive functions.

Practical Wireless, May 1981

The 9MHz i.f. signals are then passed to the filter board
where a single stage of amplification is introduced before
the filter. This amplifier is run at a fairly high current to
minimise the effects of cross-modulation. Signals then pass
through the 9MHz filter and on through a CA3028A 1st
i.f. amplifier. Transmit and receive selection on this board
is also accomplished by diode switching.

The YMHz i.f. undergoes a second stage of amplifica-
tion, again a CA3028A, located on board 1. From here,
signals pass to the product detector which uses an
MC1496. This receives its carrier insertion from the
9MHz oscillator board (board 2).

Readers who intend to operate the Stour should be
in possession of the appropriate licence issued by the
Home Office to those who have passed the City and
Guilds Radio Amateurs’ Examination. Details may
be obtained from: The Home Office, Radio
Regulatory Department, Amateur Licensing
Section, Waterloo Bridge House, Waterloo Road,
London SE1 8UA.
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The audio so produced is amplified by a 741 op. amp.
and then by an LM380 to give adequate loudspeaker
volume.

Automatic gain control is accomplished by the use of
an SL621 a.g.c. system preceded by a clipper.

A relay is at present used to switch the antenna, the
12V/0V supplies required for the diode switching and
the d.c. switching. Transistor switches could be used for
the latter, but it was felt that as a relay was required for
the antenna the spare contacts might as well be used to
switch the necessary d.c.

Although not yet tried the only requirement on receive
to produce a receiver on any amateur band between 160m
and 10m is a change in v.f.0. frequency and one filter, with
possibly more r.f. amplification on the high frequencies.

* specifications

GENERAL

Single conversion with 9MHz i.f.

Frequency Range: Transmit 1-8-2-00MHz.

Receive 1.-5-2.00MHz.

Modulation: A3J, upper and lower sideband (selec-

table). CW facility available.

Supply Voltage: 11-5-14V, 13-8V nominal.

Current Consumption: 500mA receive, 6A nominal

peak transmit.

Frequency Stability: Less than 100Hz drift in any 30
minute period. (After initial warm
up period at normal room tem-
perature.)

Size: Case measurements 240mm deep x 190mm
wide x 140mm high.

TRANSMITTER
Input Power: 45-55 watts _1a.
Output Power: 20-25 watts } 12=13-5¢

Output Impedance: 50Q

Microphone: High impedance, dynamic
type

Out of Band

Spurious Radiation: 50dB down, on wanted signal

at rated output. (80m output

50dB down, all other spurii

>60dB down.)

Carrier Suppression: 45dB  down
wanted signal.

relative to

In Band Ripple: 1.80-2-00MHz +0-66dB.
RECEIVER

Input Impedance: 50Q

RIT: +2.5kHz

Preselector Range: 1-50-2-00MHz

Filter: Centre frequency 9MHz.

Specifications: 8 Pole.

Passband: 2-4kHz @ —6dB.

4.3kHz @ —60dB.
1-5-2.00W (dependent upon
supply voltage.)

Audio Output:

Sensitivity: 0-3uV for 10dB S + N/N.
3rd Order Intercept: ~ —14dBm.
Loudspeaker
Impedance: 8Q
38

Circuit Description—Transmitter

Audio signals from the microphone are amplified by a
741 operational amplifier which feeds into the MC1496
balanced modulator. The microphone gain is controlled by
means of a potentiometer located on the printed circuit
board. Carrier injection, at 9MHz, is obtained from the
carrier oscillator board and the output from the MC1496
modulator (double sideband suppressed carrier) is passed
to the filter board.

The filter board acts in the same manner on transmit as
it does on receive, with one exception. After the output
from the CA3028A, and via the diode switch, the 9MHz
single sideband undergoes a further stage of amplification
through the broadband amplifier 3T2. The resultant signal
is then fed to the mixer board.

9MHz s.s.b. signals are mixed and converted to 2MHz
by means of the doubly balanced mixer. Switching re-
quired during transmit and receive is again accomplished
by the use of a pin diode switch. The mixer board also
contains one stage of 2MHz amplification via 4T2, a stan-
dard broad-band amplifier. This amplifier is the first in the
2MHz amplifier chain and the gain of the whole chain
may be adjusted by altering the value of the un-bypassed
emitter resistor. At the level at which it has been set
however, no instability has been encountered and it is
recommended that this resistor remains unaltered unless
full output cannot be obtained. The low level s.s.b. at the
output of 4T2 is then passed to the drive board via a band-
pass filter F1.

The driver board uses three stages: first stage being in
Class A and the other two being in parallel, operating in
Class A. The output from this board is at approximately
1 watt, which is then transferred to a second band-pass
filter F2 and finally to the p.a.

The p.a. consists of a pair of BDY90 switching
transistors which operate satisfactorily at 2MHz. (They
should, in fact, be OK to above 9MHz as they have an Ft
of about 90MHz.)

These transistors are operated in class B at an input of
approximately 50 watts. The broad-band transformers
were wound using partly trial and error techniques to ob-
tain the turns ratios eventually used. The BDY90s seemed
fairly rugged devices and have sustained both short and
open circuit loads under full output on more than one oc-
casion without coming to grief. However, it is not recom-
mended that this procedure is adopted too often! The out-
put from the p.a. is fed through a low-pass filter and then
to the antenna changeover relay.

General Constructional Notes

Due to the component density required for this project,
the p.c.b. layouts must be rigidly followed. Most boards
employ ground plane, double-sided techniques. Ensure
adequate clearance for component leads as they pass
through the copper ground plane layer. Countersinking of
the holes is recommended, but do not countersink holes
that are earth connections.

Components

Before purchasing the required components the lead-out
spacings should be checked. The values of components
should be exactly as shown: avoid using inferior quality
types. The size of the O0-1uF capacitors must be
reasonably small and the author had difficulty in obtaining
the same size on a second purchase of both these and the
silver mica capacitors.

Practical Wireless, May 1981
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Fig. 2: Circuit diagram of board 1; i.f., product detector and audio
stages. Below: Board 1 is located in the bottom right-hand corner of

the prototype
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The toroids in the broad-band circuits did not seem at
all critical and other types would obviously work quite
well. A high p is however essential. The toroids associated
with the filters however should not be substituted unless
the filter is to be re-designed. The individual component
lists will specify the correct grades, etc.

Wiring

It is essential that 50Q screened cable is used where
shown between boards. The miniature p.t.f.e. type of coax
is ideal, but any cable with the correct impedance will

suffice. The filters in particular will not be terminated
correctly if other impedances are encountered.

Board 1—IF Product Detector and
Audio Stages

Board | contains the following circuitry:
1. IC1,a CA3028A, 2nd i.f. amplifier.
2. IC2, an MC1496, product detector.
3. IC3,a 741, Ist audio amplifier.
4. 1C4, an LM380, audio amplifier to provide
loudspeaker drive level.

Circuit Description

A full circuit diagram of board 1 is shown in Fig. 2.
Point B receives the 9MHz i.f. from the filter board (board
3). It is routed to pin 2 of IC1 via Cl. This stage is
operated in its cascode mode and has a typical power gain
of 39dB at 10-7MHz. In conjunction with the preceding
i.f. amplifier this would give a post filter gain of approx-
imately 80dB. The output load to the CA3028 consists of
the tuned circuit L1, C5 resonant at 9MHz, this inductor
being slug tuned. The output is capacitively tapped into
pin 1 of IC2 via CS5 and C6.

IC2, an MC1496, makes an excellent s.s.b. product
detector. According to the application notes on this device
it has a sensitivity of 3uV and a dynamic range of 90dB
when operating at an i.f. of 9MHz. The resistor between
pins 2 and 3 controls circuit gain, sensitivity and dynamic
range. Extra decoupling was found to be necessary which
consisted of C11, R13. This cured any tendency towards
audio instability and did not seem to reduce the overall
gain of the device. The circuitry around IC2 is similar to
that of the balanced modulator but has no facility for
carrier null, this not being necessary on receive. The audio
output appears at pin 12 and is routed to pin 2 of IC3 via
R14,Cl14 and R17.

IC3, a 741 operational amplifier, is used here as the first
audio amplifier with its gain set by the ratio of R18 to
R17. Increasing R18 will increase the available gain. The
audio output at pin 6 is fed via C18 and R19 to pin 2 of
IC4. R19 is the volume control and is located on the front
panel.

IC4, an LM380, is used as the audio power amplifier.
This amplifier was chosen as it needed a minimum of com-
ponents around it, is short circuit proof (essential at the
author’s QTH) and has internal thermal limiting. The
voltage gain of this device is fixed internally at 50. The
output power of 2 watts, appearing at pin 8, is fed to the
8Q2 loudspeaker via C20. R19 used in the prototype was a
100k log potentiometer, but a value of 10kQ was found to
be a better proposition as IC4 had a tendency to latch on
switch on. C19 and R20 were included to prevent any in-
stability in the LM 380.

40

Fig. 3 (above): Full size track
pattern of the underside of
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* components

BOARD 1
Resistors
+W 5% Carbon Film
2.20 1 R20
680 1 R6
390Q 1 R13
8200 1 R7
1kQ 4 R1,3.8,9
2-2kQ 1 R2
- 2-7kQ 2 R11,12
L 4.7k 3 R4,5,14
5.6kQ 2 R15,16
10kQ 2 R10,17
82kQ 1 R18
Potentiometer
Panel Mounting
10kQ2 log. 1 R19
Semiconductors
Integrated Circuits
CA3028A 1 IC1
MC1496 LP 1 IC2
741 1 IC3
LM380 1 IC4
Capacitors
Resin Dipped Ceramic
inF 2 C1,6
5nF 1 Cc9 :
10nF h €2,3,10,13,21
Sub-min Ceramic
200pF 1 C5

Disc Ceramic

0-1uF 6 C4,7,8,15,18,19
Tantalum Electrolytic
1uF 1 Ci14
10uF 1 c20
47uF ) 1 c17 :
100uF 3 C11,12,16 =
Miscellaneous o

RFC1 20 to 30 turns of 32 to 38 s.w.g. wire on
28-002-27 toroid; L1 15 turns of 38 s.w.g. wire on
Neosid inductance assembly type AB; printed circuit
board.

Constructional Details

The board is constructed on a double sided glass fibre
p.c.b. and Vero pins are used for all external connections.
It is important that the d.i.l. package is obtained for IC2
(this is also available in other forms). Similarly, the TOS
style package for IC1 and 14 pin d.i.l. package for IC4 are
used.

R6, a 68Q resistor, is connected between pins 10 and 8
of IC2 on the underside of the board.

A 100pF decoupling capacitor, C12, is included to en-
sure adequate audio decoupling. This capacitor is joined
between point D (see component layout) and the earth
plane on the top of the board.

Two holes between C13 and R8 are not used. A resistor
was originally used between the input (point B) and earth,
consequently there are two spare holes at this point also.

Connections to Board 1

Point A connects to the 9MHz oscillator on board 2,
point Y. Point B connects to filter board 3, Y out. Point C
connects to a.g.c. voltage, board 8 a.g.c. 0/9V. The +12V
line connects to the +12V rail via relay contacts, during
receive only. Point Z, the top of R19, volume control, con-
nects to the a.g.c. board 8.

NEXT MONTH

The second part of this article will cover the
construction of the 9MHz oscillators, filter
and mixer boards.

The radio frequency choke and CI15 provide r.f,
decoupling to the board. This was found to be necessary
when hooking the various boards together on the bench
during preliminary tests on the receiver section.

The 9MHz carrier insertion enters at point A and, via
C4, is routed to pin 10 of the MC1496. The a.g.c. voltage
is applied to pin 7 of the CA3028 at point C. Point B is the
9MHz i.f. input to pin 2 of IC1.

To prevent any r.f. breakthrough during transmit the
12V supply is connected to this board during receive only
via relay connections.

Practical Wireless, May 1981

BI-PHASE COMPARATOR

»PP continued from page 21

HW1
INLDDY

5V
cal & +bias
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(4001 Tiooon 270
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For convenience. the bias controls are calibrated during
construction using a multimeter temporarily wired for
reference. Volts for valves, microamperes for transistors.

Practical Circuits

The valve versions of the bi-phase power supply and
comparator are shown in Figs. 5 and 7 and that for tran-
sistors in Fig. 6. The valve power supply, Fig. 7, has provi-
sion for 6-3 volt heaters, negative bias and a stabilised
voltage of 105 volts for the screen grids and calibration
source. The transistor power supply in Fig. 8 has a 5-2
volt stabilised voltage for calibration and current bias
source.

The two additional diodes in Fig. 6 are needed in the
transistor comparator so that current in R1 or R2 is not
diverted through the non-conducting transistor. -]

4]
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ALAN VIARTIN G8ZPW

Electronic Music

Over the last few years, Casio have en- -

tered the electronic musical instru-
ments market and the latest additions
to their range are real beauties.

I will describe the model in the mid-
dle of their electronic organ range, the
Casiotone 301 which compares very
favourably with similar products on the
market.

The CT-301 keyboard covers four
octaves (49 keys) which allows up to
an eight note polyphonic sound com-
bination to be played. Fourteen separ-
ate voices are available; they are organ,
flute, oboe, clarinet, trumpet, violin,
cello, piano, harpsichord, celesta, ac-
cordian, electric piano, funny and frog.
Each of these voices can be effected by
a vibrato and vibrato delay function,
the vibrato delay being particularly ap-
plicable to creating the sensitive
sounds of wind and stringed instru-
ment voices.

The rhythm section features eight
built-in rhythms from Rock to Mambo.

Each rhythm has two variations and a
Synchro Start function that can add
that professional touch to perfor-
mances. Also included in this section is
an override Start/Stop switch, rhythm
tempo control and rhythm-only volume
control.

The CT-301 is housed in a
woodgrain finished case, measures
796 x 326 x 116mm and weighs
12.3kg (271bs). A built-in speaker is fit-
ted, as is a preset Pitch Control (+4
tone).

External connections can be made
via four rear panel jacks for
headphones, output (line out), foot
volume and sustain. Optional ac-
cessories for these functions are
available.

The discounted price of the CT-301
is £245 and is obtainable, as are
details of other instruments in the

range, from: Tempus, The Beaumont
Suite, 164167 East Road, Cambridge
CB1 1DB. Tel: (0223) 312866/67503.

New DFM

Holdings Photo Audio Centre consider
that a unit they are importing will prove
to be a real winner. It is the FC-841
digital frequency meter which covers
the range 10Hz to 50MHz and up to
500MHz using a suitable prescaler.
Measuring only 120 x 100 x 32mm
the unit is powered by internal bat-
teries or external d.c. supply (8 to 11V).
Sensitivity is claimed to be better than
30mV over most of the range (60mV
on int. batteries), with accuracy of
+10Hz and resolution 10Hz/10kHz.

COUNTER

The basic price of the FC-841 is
£39.99 including VAT and the total
price which includes batteries, input
lead, carriage and insurance is £43.58.
Other optional accessories and further
details are available from: Holdings
Photo Audio Centre, Mincing Lane,
Darwen Street, Blackburn BB2 2AF.
Tel: (0254) 59595.

Useful Mini Drill

The "Reliant” 12V mini drill is available
from TRI-tronic Marketing  Ltd.,
together with a range of accessories
which includes a versatile drill stand,
mains to 12V d.c. pawer supply unit,
drill bits and diamond burrs.

Measuring only 75mm long X
34mm diameter, the drill is powerful
enough to drill up to 3mm holes in
p.c.b. materials or sheet metal.

The basic price of the drill is £6.98
and further details are available from:
TRI-tronic Marketing Ltd, 9 Badby
Leys, Rugby, Warwickshire CV22 5RB.
Tel: (0788) 812895.

Miniature PCB Relays

Ambit have recently introduced two
p.c.b. mounting relays. The RBU series
is a flux resistant relay with two-pole
changeover contacts, each capable of
handling 2A at 24V d.c. Stock types
are provided with 10-12V d.c. 320
ohm coils, although any value from 3V
to 24V can be accommodated to order.
Life expectancy is a minimum of 10
million mechanical cycles, with
100000 cycles for the contacts when
run at maximum capacity.

The RCU relay is one of the smallest
changeover relays available (excluding
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TO5 types). It is a single-pole unit,
capable of switching 2A at 24V d.c. (or
2A at 100V a.c.). The “stock” coil is a
10-12V d.c. 320 ohm winding,
although 3-24V is available to order.
Life expectancy is the same as for the
RBU relay.

Applications of both these relays in-
clude antenna switchover, remote con-
trol systems etc.

The RBU costs £1.85 and the RCU
£1.65. Both are available from: Ambit
International, 200 North Service Road,
Brentwood, Essex CM14 4SG. Tel:
(0277) 2309089,

Practical Wireless, May 1981



Low-cost Desolder
Pump

Industrial performance at an economy
price is claimed for OK Machine and
Tool (UK) Ltd.'s DSP-1 desolder pump.

Suitable for general purpose in-
dustrial use and the hobbyist, the hand
operated tool costs about £6 and is all
metal with an easy to replace teflon tip.

Solder can be removed precisely
from delicate circuitry without causing
damage and the tool is self cleaning on
each stroke.

Further details from: OK Machine
and Tool (UK) Ltd, Dutton Lane,
Eastleigh, Hants SO5 4AA. Tel: (0703)
6710944.

Clear-up

Probably one of the most efficient
ways of storing small electronic com-
ponents is multi-compartment storage
cases, two which would seem to fit the
bill are available from Edward Roland
Ltd.

Called “Space Misers”, the largest is
a 14, various sized, compartment case,
measuring 349 x 241 x 51mm. The
case is beige in colour and fitted with a
crystal-clear hinged lid with a strong
snap-shut clasp. This unit costs £5.75
which includes VAT.

The smaller unit has 10, equally
sized, compartments and measures
267 x 140 x 32mm. Similarly, this
case is beige coloured has a crystal-
clear hinged lid and costs only £2.40
which includes VAT,

Both items are available by post
(p&p free within the UK) from: Edward
Roland Ltd., 215 Putney Bridge Road,
London SW15 2NY.

Practical Wireless, May 1981

Noise Suppressor

A new noise suppressor for car audio
systems has been introduced by
Hitachi to minimise the interference
created by a vehicle’s electrical equip-
ment which may be transmitted along
the power supply cable.

The Hitachi NF2 is a dual suppressor
and choke filter unit which fits simply
between the power lead and the car
radio or cassette player. It was
designed and developed by Hitachi's
own in-car audio specialists in the UK.
This small device comprises an iron
core choke and electrolytic decoupling
capacitor, sealed-for-life in an epoxy
resin encapsulation.

Costing £3.45 which includes VAT,

the NF2 suppressor is supplied com-
plete with detailed fitting instructions
and is available through Hitachi's ex-
tensive UK network of car audio
dealers. Alternatively, full information
can be obtained from: The Sales
Manager, In-Car Equipment Division,
Hitachi Sales (UK) Ltd., Hitachi House,
Station Road, Hayes, Middlesex UB3
4DR. Tel: 01-848 8787.

Small Desk Consoles

Recently introduced by Boss Industrial
Mouldings Ltd., is a range of small desk
consoles manufactured in ABS and
fitted with a 1mm thick grey aluminium
panel which sits recessed into the
sloping front.

Available in two sizes measuring
161 x 96 x 58mm deep and 215 x
130 x 75mm deep, these Bimconsoles
are moulded in orange, blue, black and
grey and incorporate, not only slots on
all four sides into which 1-5mm thick
p.c.b.s can be fitted, but also 5mm
diameter stand-off bosses for
supporting small sub-assemblies, etc.

The front panel is supported on four
corner pillars which also carry the brass
bushes into which the panel fixing
SCrews run.

Prices, which include VAT and p&p,
are £2.48 for the smaller Bimconsole
and £3.48 for the larger one. The
enclosures are obtainable from: Boss
Industrial Mouldings Ltd., 2 Herne Hill
Road, London SE24 OAU. Tel: 01-737
2383.

wWwWw americanradiohistorv com

Useful Receiver

Grundig’s Party Boy 700 radio should
prove very popular with people who do
not possess the full use of their hands.

Without any conventional control
knobs, the Party Boy 700 has a slide
volume control and a roller tuner which
suits people with handling difficulties,

It can be powered by mains or
batteries and is capable of receiving
l.w., m.w. and v.h.f. wavebands, with a
built-in a.m. aerial and a telescopic an-
tenna for f.m. (v.h.f.). It has an output
of 1.5 watts.

The radio has a tone control,
earphone socket and carrying handle.

Measuring 29 x 16 x 7cm, the
Grundig Party Boy 700 weighs approx-
imately 1-3kg and is available from
Grundig dealers, in Black or Walnut
finish at a typical selling price of £36
including VAT.

If you please

Please mention “Production Lines”,
when applying to manufacturers or
suppliers featured on this page.
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Assessing
the new

RAE

THE FIRST TWO YEARS

"Arthur HARADA M.Ed, Dip.SPEd, ACPG4INX

In the light of much ill-informed and often heated argu-
ment heard on the airwaves nowadays concerning the new
RAE, it is time to offer a sequel to my last article
(Practical Wireless, Jan. 1980) on this important examina-
tion. By and large people don’t enjoy taking exams, simply
because we naturally avoid those experiences in life which
will not only discover our weaknesses, but also point them
out to others. However, if we can gain sufficient familiarity
with the RAE, namely, what the questions seek to
measure, how they are constructed and marked, etc., this
new-found insight might prevent an apoplectic fit by some
readers when reading the now famous slip from the City
and Guilds of London Institute (CGLI) pushed through
the letterbox in late August or January. From all accounts,
there are as many complaints over not being awarded dis-
tinctions as there are about failing.

Each part of the two-part RAE consists of multiple-
choice questions, some of which make a regular and
generally unchanged appearance and endeavour to tap
knowledge of specific basic facts. Coupled with them are
newcomers constructed to measure more complex learning
outcomes, and supplied by technical college staff amongst
others, many of whom are licensed amateurs. All the ques-
tions are vetted by a small examinations committee
reporting to the CGLI and not, as is popularly believed, to
the RSGB. Theoretically, every question presents can-
didates with a task that is both important and understood,
and can be answered correctly only by candidates who
have mastered the desired learning.

A multiple-choice item in the RAE is sometimes in the
form of a question or more often an incomplete statement
(called a stem) followed by four suggested answers or
completions (called alternatives or responses). Only one of
these is correct (called the key), the wrong responses
(called distracters) being plausible. It can happen that the
alternatives are very similar to one another, and the can-
didate has to exercise considerable care, e.g.

Q.5 The spelling of the word MEXICO using the
recommended phonetic alphabet is:
a) Mike Echo X-ray India Charlie Oscar
b) Mike Easy X-ray India Charlie Oscar
c) Mike Easy X-ray India Charlie Oboe
d) Mike Echo X-ray Ireland Charlie Oboe
(Paper 2, May 1980)

*Department of Professional Studies, Chester Callege of Higher Education
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Not very often, but nevertheless candidates should be
aware of the fact, the stem of an item can be expressed in a
negative form, e.g.

Q.5 Entries in the Station log book need not include:
a) date
b) time of commencement of operation
c) signature of the licensee
d) time of closing down the Station
(Sample items, 1979)

Using negatively-stated item stems can be a convenient
way of overcoming the test constructor’s frustrations and
inability to generate a sufficient number of plausible dis-
tracters. This state of affairs is being quickly reached in
Paper 1 where the scope for fresh items on Licensing Con-
ditions and Transmitter Interference is somewhat limited,
and might result in future papers containing what some
might call very difficult items, e.g.

Q.4. The holder of a Class B licence may use which
of the following modes of operation in the frequency
band 144-146MHz?
a) A3, A3A, A3H, F3, P3E
b) P3D, A3J, Al, F3, A3H
c) F3, Al, A3J, A3, A3A
d) A3, A3A, A3H, A3],F3
(Paper 1, May 1979)

If nothing else, this type of item warns you to learn every
detail on the facsimile of the Licence printed in the
majority of examination preparation manuals.

Despite every reasonable precaution, examiners can
make mistakes and provide a list of alternatives none of
which is correct, e.g.

WAM 048
12MHz Buffer  Frequency Frequency Power
crystal  amplifier doubler doubler  amplifier
oscillator

Q.37 The above figure shows a block schematic
diagram of a c.w. transmitter for the 144MHz band.
What is the purpose of the box marked X?
a) linear amplifier
b) frequency modulator
¢) frequency doubler
d) buffer amplifier
(Paper 2, Dec. 1980)

Correct answers in triplicate to the Editor, please!

Another version of the multiple-choice item is known as
the best-answer form, in which more than one alternative
is correct, but one is better than the rest, e.g.

Q.8 Ohm'’s Law states that:

"a) acurrent of one ampere flows in a circuit having a
resistance of one ohm when one volt is applied to
it

E
b) I= R
¢) when one coulomb of electricity passes between
two points there is a potential difference of one
volt then one joule of work is done
d) the current flowing in a circuit is directly propor-
tional to the applied e.m.f. and inversely propor-
tional to the resistance of the circuit
(Paper 2, May 1979)

Practical Wireless, May 1981
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In this last example it could well be- argued that the
choice between (a) and (b) is minimal, although neither are
accurate on reading Ohm’s Law in the original which
states “The ratio of the p.d. (V) between the ends of a con-
ductor, to the current (I) flowing in it, is always a constant
provided the physical condition of the conductor is un-
altered.™

Yet another example of examiner error, or to put it
another way, an illustration of the difficulty of avoiding
the pitfalls of writing poor items may be seen in:

Q.3 An amateur licence may be revoked by:

a) a notice cancelling all amateur licences appearing
in a newspaper published in London

b) a general notice cancelling all amateur licences
being broadcast by the British Broadcasting Cor-
poration

c) the Licensee transferring the Licence to another
person without informing the Secretary of State
for the Home Department

d) a letter from the local Chief Constable
(Paper 1, Dec. 1979)

Both (a) and (b) are equally valid if one takes the relevant
clauses in the Licence separately.

In theory, it is by guesswork possible to stand a 1-in-4
chance of obtaining the correct answer in the RAE, but
this technique is not advised as the right answer is ran-
domly placed and, as a general rule, appears in each alter-
native position approximately an equal number of times
throughout both papers. It could be strongly argued that
the CGLI should use what is known as a “correction
formula™—designed to penalise the candidate who guesses
the answers, since the scoring system provides no larger
penalty for guessing wrong than for omitting an item.
Hence, the more daring and less conscientious class of ex-
aminee may enjoy an added advantage deriving from their
personality type and not from their grasp of the subject
matter being questioned. The CGLI’s standpoint on this
is:

“It is Institute policy not to apply a correction score

for guessing. In theory, the expected guessing score is

25 per cent for a set of “1-from-4” items. However,

in practice this score is not of great significance as:

(a) Pure guessing is a last resort, and likely to be
confined to the poorest students, who are in any
case likely to fail (the pass mark is well above the
expected guessing score).

(b) Part-guesswork is a valid activity, as on average
a student will gain a score reflecting his partial
knowledge.”

There are still some inaccurate claims made about the
pass rate, not to be confused with the pass mark. It still
remains at approximately 70 per cent in Paper 1 and 60
per cent in Paper 2. Clearly, this is because the RAE is
standardised using a statistical technique known as item
analysis. whereby poor items can be identified, rejected or
re-drafted. and acceptable ones banked for future use. So,
don’t skimp in either initial study or revision; abstain from
unreasoned guesswork as it might prevent your dredging
the deep recesses of your mind for the right answer; tackle
the items you're surc of first: and if you change your mind
about an answer be sure to rab out the first mark. Finally,
count yourself lucky if you aren’t an overseas candidate
about 50 per cent of them fail. Without doubt this is
because home candidates have excellent support from
patient teachers of the RAE, and easy access to first-rate
technical journals that pitch their contents so as to en-
courage practical experimentation in the reader’s home.
Good luck! ®

Practical Wireless, May 1981

PW Sherborne, October 1980
In the circuit diagram Fig. 3, D41 adjacent to Tr15
should read D42. D42-47 then become D43-48 in-

‘clusive.

C29+ should be connected to the other side of
S19b.

In the components list for the synthesiser the yellow
l.e.d.s are D41, D44 and D45.

Mods. No. 5 Standard C 8800, April 1981

The new wire, shown in orange in Fig. 3, should con-
nect pin 4 to pin 1, and not as shown. The additional
resistor, R1, should be 10kQ2 not as specified in the
text.

PW Helford April 1981

In Fig. 30, page 39, R902 and R903 are not, in fact,
resistors but the two regulated bias supplies as
detailed in Part 4.

The transistors (Tr601-504) in the component
placement diagram Fig. 23 Page 43 are shown with
the collectors and bases transposed. These transistors
should be fitted so that the tabs with the cut-away
corners are towards T504 and T505.

It's so easy and tidy with the Easibind
binder to file your copies away. Each binder
is designed to hold approximately 12 issues
and is attractively bound and blocked with
the PRACTICAL WIRELESS logo. Gold Letra-
set supplied for self blocking of volume
numbers and years.

Price £4.30 including postage, packing
and VAT. Why not place your order now and
send the completed coupon below with
remittance to: IPC Magazines Ltd., Post
Sales Dept., Lavington House, 25 Lavington
Street, London SE1 OPF.

itk LLS AL

= Order form PRACTICAL WIRELESS

| enclose P.O./cheque value ...
for.......binders

< Years required
(BLOCK LETTERS PLEASE)

I Name
Address

Date
1
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nd as they are untried by this magazine, we cannot accep

esponsibility for any resultant damage, however caused. Befor

Iterations are attempted, care should be taken to ensure that an

uarantee is not invalidated, and it should also be borne in min

gthat modifications usually have an adverse effect on resale prices.

cases where specialist skills or equipment are needed, most
ealers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sam)
No. 6

Trio TR-2300

This month’s column is devoted to the ever popular TR-
2300. Bill, GBUNN, wrote to ask me if | knew of a reverse
repeater mod for this set and so | contacted Steve, GBVEF,
at Lowe Electronics, and he has supplied the following infor-
mation.

First, take off the cover of the set on the loudspeaker side
and locate the aux switch, it has a brown wire and a white
wire attached to its rear tags (Fig. 1). The original mod
suggested removing these wires and tucking them back into
the loom, and then adding new wires as in Fig. 1. Steve has
pointed out that if the wires are cut approximately 25mm
back from the switch at the points marked “X" in Fig. 1, they
can then be used instead of two new pieces of wire. As
Steve said, this means that you only have to make two
soldered joints and not four, which in this instance is a good
idea because there is not much room on this switch as there
are many other wires attached to it, although for the sake of
clarity they have not been shown in the diagram. When the
set is operating on the REPEATER position of the bandswitch,
this mod gives instant reverse repeater operation whenever
the aux switch is pressed.

Following on from this, Gareth, GW4KJW, has written in
with what he calls a mod of a mod, and he says, although it
does not contribute anything to the performance of the set, it
does make use of something that is otherwise left unused.

When the set has been modified for reverse repeater,
there is a small l.e.d. to the left of the aux button that
remains permanently off because it was originally designed
to show that a crystal controlled channel had been selected,

Cut Cut

(= |
y i I
£ 13 @ o
l J Blue \ 2‘
/ Green
1% 0 HeD gy 4
Connect 71 Connect Grey
brown to-»§ < white to 5 &fpg———
here here . = '
= Front Front
panel panel
‘Aux’ ‘Tone burst
Fig. 1 Fig. 2

46

but now that the aux button has a different function, the l.e.d.
has nothing to do. Gareth suggests using it as a toneburst
indicator to give a visual indication that the toneburst is
switched on.

To do this, the top cover should be removed and the blue
wire unsoldered from the three-position dial light slider
switch. This wire should then be fed back through the wiring
loom and soldered to Pin 1, the rear left-hand pin of the
toneburst switch (Fig. 2).

This mod lights the l.e.d. for as long as the toneburst is
switched on, except on transmit, when the l.e.d. is off while
the p.t.t. is depressed.

d.c.charge skt Orange
N
[[ f Blue 3
s =
Cut
Slide o
switch “a’,
5
s
Blue  J
LED J
"Aux’ Cut Orange
Fig. 3

The last mod this month was devised by G8JLE, but was
given to me by Lowe Electronics. This mod makes use of the
same l.e.d. as the last one but this time it is used to give a
visual indication of battery charge, and needless to say, it is
not possible to carry out both of these mods on the same
set! Fig. 3 shows the original charge socket, and the original
three-position dial light slider switch. Fig. 4 shows how the
two have to be modified and interconnected. The orange
wire has to be removed from the top left-hand pin and at-
tached to the top right-hand pin and then cut some way
away from the switch and that end soldered to the side of
the Le.d. that has a 1k resistor soldered to it. The resistor is
then cut off and not used.

Yellow
=
Blue Blue
T ———
(R1 |
NC| = p: -
d.c.charge ski. White Slide ©
swilch ||& s
= D1-Silicon
R1-2700 'faw
Cul Orange
et L
Fig. 4

Two new wires, blue and yellow, are run from the switch
to the socket, as in the diagram, and the link on the switch is
then cut. A silicon diode and a 270k resistor are then con-
nected as in Fig. 4.

When completed, this mod gives a visual indication that
the batteries are receiving charging current when the
charger is plugged in. If you have any mods, or requests for
mods, please write to: R. S. Hall, Practical Wireless, King's
Reach Tower (Hatfield House), Stamford Street, London
SE1 9LS.

73’s
Sam G8TNT

Practical Wireless, May 1981
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The 2 metre amateur band, since its availability to Class B
licensed radio amateurs in the mid-60s has seen a con-
tinuous increase in activity and operating modes.

Readily available commercially designed and produced
equipment, together with the readily manageable
wavelength at this frequency, has encouraged many people
into licensed amateur operation. Whilst the 2 metre band
is used extensively by the newly licensed amateur, the
band has much more to offer to all user levels, licence
holders or s.w.l.s.

This article has been written to provide an indication of
the extensive variety of modes available for operation and
observation of this v.h.f. waveband.

The 2m Band Plan

In order to make the best possible use of the 2 metre
band it is useful to be able to refer to a nominated band
plan. Fig. 1 is a reproduction of the International Amateur
Radio Union (IARU) Region 1 band plan, showing the
current UK usage notations.

The band plan has been formulated between the Region
I member countries. The interests of all UK amateurs are
represented on the Region 1 sitting committee by the
Radio Society of Great Britain.

Whilst, with the exception of the two spot frequencies,
the band plan is a recommended guide to band use, by
following this course of self-regulation the maximum use
of the frequencies between 144-146MHz can be
obtained by all.

A study of the band plan will reveal the variety of
operations taking place, and a brief guide to these follows.

Moonbounce

Moonbounce, Earth Moon Earth or e.m.e. for short, is
the name given to encompass the increasing number of
experiments being conducted by radio amateurs, utilising
the face of our natural satellite for the reflection of radio
signals.

48

J.M.FELL GBMCP

The 2 metre band contains the lowest practical fre-
quency available to amateurs that will allow for the use of
multiple, high gain or parabolic dish, steerable antenna
systems.

Amateur operators in the UK have been successful in
establishing contact with all continents using this tech-
nique, primarily using very narrow c.w. bandwidths, but in
increasing instances via single sideband telephony.

Because of the large path losses introduced by the dis-
tances involved and the surface absorption of the transmit-
ted signals on the face of the Moon, e.m.e. equipment
represents the current state-of-the-art. Great attention
must be paid to achieving very low noise figures in the
receiver front ends in addition to high passive antenna
gain. For this kind of operation to succeed it is vital that
the allocated link frequencies remain free of other conven-
tional forms of earthbound communications.

CW

Morse coded transmissions are permissible on 2 metres,
as with all other amateur bands, but the use of this highly
efficient narrow bandwidth means of communication is
restricted to use by holders of the full Class A licence.

Valudble information can, however, be obtained by the
s.w.l. and Class B licence holder from observations on the
c.w. frequencies. The sheer scale of distances that are
being worked on a daily basis has inspired many to the
attainment of a full licence.

Meteor Scatter (MS)

This exacting mode of operation utilises the reflective
nature of ionised patches of the upper atmosphere
produced by the decomposition of meteorite debris. Due to
the height above the surface of the Earth that this ionisa-
tion occurs, approximately 110km, signals may be
propagated over paths of 2000km in length.

Main activity periods are coincident with known
meteorite storms or showers, but several amateur
operators maintain activity to enable contacts to be made
via random meteorite action. All the information obtained
is also of interest to the many space observatories and is
eagerly sought out to enhance our knowledge of this
phenomenon.

Once again, it is of vital importance to establish fre-
quencies for this method of operation. Single sideband
(s.s.b.) and c.w. modes are utilised, with separate sub-
bands provided. A study of the band plan will show 5
minute and 1 minute time periods allocated for the random

Practical Wireless, May 1981
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Fig. 1: IARU 144MHz Band Plan with UK usage
I |
i
CW only 144.000 Spot frequency FM repeater inputs = 145.-000 | RO
(UK use forbidden) | 145.025 R
144.000 —-144.010 Moonbounce | 145-050 R2
144.050 c.w. calling frequency 145.075 R3
144.100 —144-110 Random c.w. m.s. 145-100 | R4
{5 min) | 145.125 R5
144145 —144.150 Random cw. m.s. | 145.150 | R6
(1 min) || 145.175 A7
SSB and c.w. only 144-200 —144.210/ Random s.5.b. m.s. | FM simplex 145200 | S8 Raynet
144.250 Used for GB2RS and channels 145.225 $9 used by Raynet
slow Morse 145-250 | 810 used for slow
transmissions Morse tone modulated
144.260+ Used by Raynet transmissions
144.300 SSB calling frequency 145275 | s
—_— 145-300 [ 812 RTTY-afsk.
All modes 144.500 SSTV calling frequency | 145.325 | 813
non-channelised 144-540 Spot frequency [ 145-350 S14
(UK use forhidden) | 145.375 815
144.550 | Data | 145-400 | S16
144600 RTTY calling frequency | | | 145.425 817
144.600+ RTTY working (f.s.k.) | 145.450 §18
144-650 AM calling frequency 145.475 S19
144.700 FAX calling frequency 145-500 $20 f.m. calling
144.750 ATV calling and channel
talkback 145-525 521 used for GB2RS
144-800 Raynet f.m. newscasts
144.825 Raynet 145.550 $22 used for rally/
144-850 Raynet | | exhibition talk-in
144.875 Raynet 145.575 |i S23
UK beacons 144.900-144.990 | UK beacons || FM repeater 145.600 | RO
outputs 145.625 R1
145.650 | R2
145-675 R3
145.700 ' R4
operation. These times refer to the pre-arranged methods 145-725 ' RS
of calling and listening, essential in order to allow the flow [ 145.750 ' Re
of information to accumulate from the very short duration | 145.775

bursts of reflected signals.
Comprehensive details of m.s. operating procedure may
be found in the RSGB Amateur Radio Operating Manual.

Amateur Television

Since the earliest pioneering days of commercial tele-
vision, radio amateurs have paralleled with their own
experimental services.

Several modes of TV operation occur on the 2 metre
band with slow scan (SSTV) probably the most prevalent.
The ability to transmit and receive audio and video infor-
mation adds considerably to the enjoyment of stations
equipped with the necessary hardware.

Facsimile—FAX

Facsimile transmissions utilise a process that converts
graphic information into electrical signals. Initially, the
equipment used relied heavily on ex-commercial, electro-
mechanical devices, utilising the effects of passing current
from a tracking stylus through electrolytic paper. By
suitably decoding the variations in received signal level,
corresponding density variations are produced on the
paper in the form of the original material.

Practical Wireless, May 1981
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' 145.800 —146-000 Satellite service

Satellite service

NOTES

Operation on the two spot frequencies is not permit-
ted in the UK by the terms of the Home Office licence.
See licence footnote No. 4.

The beacon and satellite service bands must be kept
free of normal communication transmissions to pre-
vent interference with these services.

The use of the f.m. mode within the s.s.b./c.w. sec-
tion and c.w. or s.s.b. in the f.m.-only sector is not
recommended. Repeater stations are primarily inten-
ded as an aid for mobile working and they should

never be used for DX communication. FM stations

wishing to work DX should use the all-mode section,
taking care to avoid frequencies allocated for specific
purposes.

GB2RS is the callsign of the RSGB weekly news
bulletin, broadcast on 144-250MHz u.s.b. and S21
f.m. For further details of times and coverage contact
the RSGB.

wwWw americanradiohistorv com
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TYPE  BP413030

; Cathodeon Englond .

Constructional projects for 2 metres are popular with
our readers. This 2m Monitor Receiver was featured in
Practical Wireless April 1979

Interest in this form of communication has been
stimulated recently by the advent of all solid-state devices
that provide an output suitable for display on a v.d.u. The
techniques used in this latest equipment are the same as
those employed for the retrieval of weather satellite infor-
mation.

Radio Tele Type—RTTY

The use of RTTY also represents a current growth area
amongst radio amateurs, with plenty of activity on the 2m
band.

Traditional electro-mechanical devices, still well
established commercially, are being superseded by the
latest electronic processing methods, again utilising v.d.u.s
for the silent display of received information. There can be
no doubt that a request to the XYL for permission to
install the earlier oil-guzzling, all-singing-and-clanking,
mechanical printers, has proved to be the proverbial last
straw!

Separate frequencies are listed in the band plan to cater
for audio frequency shift keying (a.f.s.k.), associated with
a.m. and f.m. modes and frequency shift keying (f.s.k.),
transmitted via single sideband.

The Trio TR-7800 is a versatile m.p.u. controlled f.m.
transceiver suitable for use mobile or as a base station.
Power output is 25W and programming is by key-pad

50

Fig. 2: A Selection of IARU Region 1
2m Beacons

QRA
Callsign Frequency Locator | Location
GB3CTC | 144.915MHz | XK64a | Redruth, Cornwall
GB3VHF | 144.925MHz | AL52j Wrotham, Kent
GB3NEE | 144.935MHz|2012a | Burnhope, Tyne
and Wear
GB3Gl 144.945MHz | X041j Nr. Ballynahinch,
N. Ireland
GB3LER 144.965MHz | ZUB5f Lerwick, Shetland
Islands
GB3ANG | 144.975MHz | YQ35¢c | Dundee
HBYHB 144,125MHz | DH66f | Switzerland
pLouB 144.807MHz | GM47b | West Germany
PAOJTA 144.820MHz | CLO3g | Netherlands
LATVHF 144.860MHz |ET13c Norway
LA2VHF 144.870MHz | FX43g | Norway
LA3VHF 144.880MHz [DS78f | Norway
OY6VHF 144.885MHz |WW76d | Faroe Islands
LA4VHF 144.890MHz [CU47a | Norway
EA3VHF 144,.897MHz |BB41c | Spain
OHB6VHF | 144.900MHz [KW59f | Finland
DLOPR 144.910MHz |EO54c | West Germany
SK7VHF 144.920MHz |GP38c | Sweden
OE5XBL 144 920MHz |GI77b Austria
0Z71GY 144.930MHz |GP23c | Denmark
DM2ACM | 144.935MHz |GL53g | East Germany
DLOUH 144.940MHz |ELG8f West Germany
SK1VHF 144 950MHz |JR4id | Sweden
DMOVHF | 144.990MHz | FN29f East Germany
ON4VHF | 145.985MHz [CK23e | Belgium

Beacon Service

Within the frequency range 144.900-144-990MHz can
be found the amateur 2m beacon service. These devices
operate continuously transmitting c.w. Morse identifica-
tion information from fixed locations, often employing
directional antennas on a fixed beam heading.

An invaluable wealth of information can be obtained by
both the licensed amateur and s.w.l. from the observation
of signal propagation over these fixed paths. By maintain-
ing a careful record of the received signal strength and
variations in audible characteristics, detailed propagation
profiles can be built up. The licensed amateur can also
obtain information on the suitability of a given path before
commencing transmissions, by locating a beacon on the
same nominal beam heading and comparing this with the
known path capability.

For the constructionally minded person, the presence of
a continuously available signal source on a fixed frequency
is invaluable for alignment purposes.

The amateur beacon service probably represents one of
the few areas of activity for which there is no readily
available commercial parallel offered to the general
public, and it is known that their facilities are also utilised
by many professional bodies. A selection of operational
2m beacons, within IARU Region 1, is given in Fig. 2. A
complete list of Region 1 beacons is available from the
RSGB headquarters.

Practical Wireless, May 1981
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Amateur Satellites

Two amateur satellites are currently operational in
Earth orbit, financed and built by radio amateurs
worldwide.

Both these satellites, code named OSCAR-7 and
OSCAR-8 are equipped for linear talk-through operation,
allowing the possibility of intercontinental communication
between amateur stations. In addition to the transponder
function, the satellites are equipped with beacons,
operating in the same manner as their terrestrial counter-
parts. As the satellites are not geostationary, valuable in-
formation can be derived from observation of the Doppler
effect frequency shifts, and also the effects on signal
transmission due to the ionosphere layers.

A third experimental satellite project, code named
UOSAT, is being constructed by the University of Surrey,
and currently scheduled for launch on a NASA vehicle
during September 1981. This device will provide a wide
variety of beacon and data mode transmissions, not the
least of which will be a narrow-band frequency modulated
speech synthesised beacon on 145.-825MHz.

In the case of the two operational AMSAT OSCAR
series satellites, the 2m band contains either the uplink
(transmit) or downlink (receive) frequency. As both these
transponders employ highly sensitive receivers, the overall
gain of which is controlled by the relative input levels, it is
vital to avoid the use of frequencies within their input pass-
bands.

Telephony

Most of the “specialist” modes of communication
already covered rely on the use of a.m., f.m. and s.s.b.
Telephony on 2 metres utilises all of these modes, specific
frequencies being designated to prevent interaction.

Amplitude modulation (a.m.), initially the dominant
mode for 2 metre telephony, is now the least used method.
Several factors have contributed to this situation, the main
ones being the higher possibility of TVI and the lack of
available equipment, although several multi-mode
transceivers are once again providing this facility.

Single sideband, A3J, telephony is the premier mode for
DX working, allowing the maximum utilisation of
available bandwidth.

Practical Wireless, May 1981

The hand-held 2 metre
portable transceiver is very
popular with amateurs.
The IC-2E from Icom is
compact and convenient
with an output of 1.5W

Frequency modulation,
F3. is currently by far the
most often used mode and
this fact is reflected in the
amount of bandwidth
allocated for this system.

A study of the band plan
will show that a “multi-
mode™ section exists between
144-500MHz and
144.875MHz. Within this
sub-band, excluding the
specifically designated fre-
quencies, it is possible to use
any of the licensable modes
of transmission. It is this sec-
tion of the band that should
carry any spill-over activity
during crowded “lift” condi-
tions. Regrettably. either
through ignorance or
deliberate lack of considera-
tion, operation using inap-
propriate modes or frequen-
cies. still takes place.

Channelisation

Unlike the lower portion of the 2 metre band, the sub-
band between 145-000MHz to 145-800MHz is divided
into discrete 25k Hz divisions, referred to as channels.

The amateur band specification for f.m. telephony on 2
metres restricts the maximum frequency deviation to
+5kHz from the nominal carrier frequency. In order to
prevent adjacent channel breakthrough, the use of a
25kHz channelised system was introduced, providing a

A typical 2 metre antenna set-up.
The Slim Jim is a very popular an-
tenna with the home constructor
as is the 16 element ZL special
beam. Both were designed by
‘G2BCX and are featured in the PW
booklet Out Of Thin Air

51

WWW_americanradiohistorv.com



Yaesu’s 2 metre multi-mode transceiver—the FT480R
enables the amateur to cover the whole of the 2 metre
band including c.w., s.s.b. and f.m. modes. With 10W
output interesting DX contacts can be made

theoretical 15kHz of isolation between adjacent channels.

In order to readily identify those channels. they are
designated code numbers with letter prefixes. Channels
used for single frequency transmission and reception
(SIMPLEX) are designated prefix “S™ and those used for
repeater operation, with the necessity for separate
transmission and reception frequencies (SEMI-DUPLEX)
are designated prefix “R™.

S_implex Operation

This single-channel working mode for f.m. transmis-
sions normally occurs between 145.-200MHz (S8) and
145-575MHz (S23). As mentioned previously, f.m.
equipped stations may use the sub-band
144.-500MHz~-144-875MHz. with the exception of
notated frequencies.

By agreement the UK f.m. calling frequency is located
at 145-500MHz (S20) and should be used only for the
initial establishment of contact. To maintain the calling
channel for its primary use, stations should shift to an
agreed working channel, or all-mode frequency.

Repeaters

No account of the 2 metre band could be complete
without reference to the extensive amateur repeater
system.

The 2m Repeater Datacard presented free with this

issue indicates the extent of the network in the UK, up to.

February 1981. Two changes have occurred since the map

was printed—GB3KR has become GB3KS and changed.

to channel R1, and the RSGB have found a hiccup in their
computer program—GB3SB is on R0 not R2.

A repeater is a device designed, constructed, financed.
and maintained by individual groups of radio amateurs
primarily to assist with communication between mobile
and portable amateur stations. The advent of repeater
installations in the UK during the early 1970s heralded an
enormous expansion in the number of licensed amateurs.

In the next article in this series, a full account of the
history and operation of repeaters will be given.
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PROTECTING THYRISTORS—1

»»P» continued from page 30

mon when large and expensive lamps must be protected
from the stress of their own surge, in projection gear for
instance. However, thermistors which can handle projec-
tion lamp currents are expensive and unreliable compo-
nents. A control circuit which can limit lamp surge current
without using a thermistor is shown in Fig. 10. This is the
“soft start™ dimmer. In this circuit. an unsmoothed d.c.
supply is provided by TI and the bridge rectifier. D1-4
(Waveform B). D8 clips this (Waveform C), but note that
the voltage still drops to zero at the end of every half cycle.
When power is applied to the circuit, C1 will begin to
charge. C2 will also charge. but more slowly, and will only
have enough voltage on it to trigger the unijunction tran-
sistor (Tr1) towards the end of the first half cycle. The uni-
junction in turn triggers CSR1 and CSR2. The lamp surge
will be very small. however. because triggering occurs
towards the end of the mains cycle and the mains voltage
is low and rapidly decreasing at this point (Waveform D).
As the voltage on C1 rises, C2 is able to trigger Trl earlier
in successive mains cycles. Simultaneously the lamp fila-
ment is heating up and with every cycle its resistance is in-
creasing (Waveform E). By the time the peak voltage is ap-
plied (Waveform F). the lamp filament has attained its nor-
mal resistance. Thereafter R10 can be used to dim the
lamp in the normal fashion.

Il the circuit is switched on when the mains voltage is at
its peak. the voltage across the thyristors rises from 0 to
340V very rapidly. It is possible that a triac’s dv/dt rating
would be exceeded in this circumstance. The triac would
then turn on and the full lamp surge current would flow,
which defeats the purpose of the circuit. Therefore
thyristors have been used to give a high dv/dt capability.
Also. RC networks with steering diodes C3, R8. D6 and
C4. RY. D7 act to limit the dv/dt. The action of these RC
“snubber’ networks will be considered later in the series.

Practical Wireless, May 1981
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SERVICE WITH A SMILE

It’s all very well offering special deals to customers, like
free credit for twelve months, or big discounts for cash,
but what most people really want is courtesy and
helpfulness before they buy, and the prospect of good
service afterwards. This is something we have always
endeavoured to provide, but the growth of our business
has put space at a premium in our well-known corner
emporium . . . the only shop in London where you can see
and try under one roof ALL the leading makes of Amateur
Radio equipment . . . and have a cup of Brenda's coffee

-AMATEUR RADIO
EXCHANGE

NEW SERVICING CENTRE NOW OPEN

So we have now opened separate premises across the
road where, with first-class test equipment to hand in
light and spacious quarters, we are confident that our
engineers can offer really quick turn-round on guarantee
work in particular, and on other servicing too. What's
more, the new premises will also carry a wide range of
components for the enthusiast who wants to build his
own gear . . . just another service — with a smile! - from
Brenda (G8SXY) and Bernie (G4A0OG) at the shop with a
smile.

too.

ARE YOU A G8 ABOUT TO TAKE YOUR ‘A’ LICENCE?
OR ARE YOU TAKING YOUR G4 STRAIGHT AWAY ?

Either way, why not start listening right now on a Yaesu FT-101 transceiver? It
really knocks spots off the average general coverage receiver, with better
selectivity, better sensitivity, better stability . . . And remember, cooling fans
and microphones come FREE with 101s from ARE!!

So. buy your rig now, and claim your mic and fan when you get your G4.

FT-101Z £488 inc.var FT-101ZD £569 inc. var

FRG-7700
FRG-7 Yaesu's latest receiver
Still the finest value- with FM right across the
for-money

band and optional
memory facility plus
excellent filtering.
£299 inc. vaT

and free Heliscan aerial
worth £15 (Memory extra).

communications
receiver on the market
atonly £185 inc. vaT
and free Heliscan
aerial worth £15.

=

SX-200

Another of our
sophisticated scanning
receivers. Similar
functions to the
BEARCAT, but even wider
frequency coverage, and
with AM and FM right
across its range.

BEARCAT 220FB

The super scanner which
brings you all the
excitement of the VHF and
UHF frequencies . . . aircraft,
marine, amateur, plus so
much more,

£258.75 inc. vaT.

- -
mg

Ll -]
£240 inc. vaT,

THE FANTASTIC NEW SONY ICF-2001

At last, from one of the world’s electronics giants, not
just a new HF communications receiver, but a
whole new breed of radio which supplants the
conventional multi-band concept and replaces tuning
knob and dial with a direct-access tuning keyboard
and Liguid Crystal Display. LCD digital frequency
readout confirms exact, drift-free reception

right across its range, AM/SSB/CW 150kc to 30 MHz and®
FM 76MHz to 108MHz, and LCD also provides memory :
indication for its six station pre-sets plus two auxiliary pre-sets
giving instant reception of selected stations.

As easy to use as a calcylator, and so compact you can slip it into your briefcase . ..

... and all for the amazingly low price of just £149 inc VAT.

BARCLAYCARD |
| i |

Closed Wednesday, but use our 24-hour Ansafone service. LICENSED CREDIT BROKERS. *Ask for written quotation.
INSTANT HP AND 6 MONTHS NO INTEREST HP TERMS AVAILABLE FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS.

Credit Card Sales by telephone.

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. TEL:01-579 5311

So easy for Overseas visitors — Northfields is just seven stops from Heathrow on the Piccadilly Line.
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The biggest namein w!de’r waorldwide

~ makes forabetter job...

Tool Box Reels

3 flux-cored solders that cover a range of electrical and
non-electrical applications. ARAX 40/60 tin/lead «
size 11 £3.91 each. ALU-SOL size 4 £6.90 each.
ERSIN 40/60 tin/lead size 3 £3.91 each.

Solder Cream

For precision soldering, Solder
Cream is a mixture of solder
powder and flux. Electrical/
electronic (“Ersin” flux) size
BCR10 £1.38. Metal joining
(“Arax"” flux) size BCA14 £1.38.
Stainless steel and jewellery
(“Arax" flux) size BCA16
£3.22.

p 7 ' Wire Strippers & Cutters
7 No tool box is complete
without this handy wire
stripper which will adjust to
most sizes of flex and cable.
Easy grip plastic coated
handles. Automatic
opening. Handle locking
device. Ref 9 £2.69.

WORVSRNISTSHOm  WORINSTWISI OUSER  WONLD'S FINEST SBER

Handy Dispensers

Size 19A 5-core solder Ersin flux 1.22 mm dia for
electrical work £0.97.

Size PC115 extra thin gauge for small electrical
components £1.15

Size SV130 5-core Savbit specially for copper bits
and wires £1.61

Size AR140 Arax solder for all metal repairs
except aluminium £1.38.

Size AL150 Alu-sol for most metals especially
aluminium £1.93.

Size S5160 for stainless steel and silver jewellery
£2.53.

Soldering Flux Paste - Ersin V7
A fast, non corrosive rosin flux
for general and electrical
soldering applications. Use with
Ersin Multicore solder. Size
RF10 £0.69.

Arax soldering flux paste also
available for general metal
working. Size AF14 £0.69.

Ersin 5-core Dispenser
Handy dispenser for all
electrical and electronic

applications. Size 6 £0.58.

Savbit Dispenser

Handy dispenser ideal for radio, TV
and similar work. Reduces copper
erosion. Size 5 £0.90

W

s j makes fora better sound

Electronic C tte Head D gnetizer
Demagnetizes the tape heads to improve performance
and reduce background noise. Audible tone indicates
demagnetizing action.

Works on all cassette machines including in-car.

No external power needed. Ref 23 £10.49.

Bib Groove-Kleen

For single play turntables. Velvet pad and tracking
brush track across the record as it plays picking up
harmful dust to improve sound performance.

Ref. 101B £4.69 British Patent Number 1519881

“»

Cassette Tape Hand Winder

Winds a C90 cassette in 60 seconds - faster than most
cassette machines. Especially ideal for battery powered
recorders to save consumption when used on fast wind.
Ref 78 £1.66. British Patent Number 1443628

Bib Groove-Guard-XL-2
Unique formula liquid, when
applied to record, gives anti-
static protection and helps
reduce friction between
stylus tip and groove.
Complete with pump spray
dispenser and special
cleaning pad. Treats up to

12 LPs. Ref 27 £2.60.

B B ® | Bib Hi-Fi Accessories Ltd.

Kelsey House, Wood Lane End,

Hemel Hempstead,
Hertfordshire HP2 4RQ.
Telephone: (0442) 61291,

anti-

static
cleaner §

Record Valet and Liquid

Handy kit contains special anti-static fluid and velvet
record cleaning pad. Ideal to remove dust and other
particles from records and provides an anti-static
effect to help keep your records clean.

Ref 47 £3.45.

\l,

Tape Head Cleaning Kit

Contains everything needed to clean and maintain
the heads, capstan and pinch wheel on all types of
cassette and tape machines. Kit includes cleaning
and polishing pad, special liquid and handy
inspection mirror. Ref 25 £2.48.

British Patent Number 1485069.

All prices given are recommended retail including VAT. Ifyou have difficulty in purchasing your Multicore solder product or Bib Hi-Fi accessory, send direct to the
address above quoting the reference number and including your remittance plus 40p P&P. Send SAE for free colour catalogue showing complete range.
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A monthly look at some aspect of the radio/electronics
hobby that seems to bug the beginner, or occasionally
a more advanced topic seen from an unusual angle.

Mention the words “equivalent circuit” to a newcomer to
radio or electronics, and you’'ll get either a blank look or a
comment along the lines of: “A way of explaining a simple
component by turning it into something more complicated.”
| think that's often an understandable attitude—in the case
of a transformer, for example, the equivalent circuit adds
nine components (L, C and R) to explain the various losses in
the windings and core. An equivalent circuit which is very
much simpler, and which is very, very useful is one worked
out many years ago by a gentleman called Thevenin. It will
help you to understand power supply regulation, “voltage”
and “current” sources, and also attenuators.

Any-one who has played around with batteries and torch
bulbs will have found that connecting a second bulb across a
small battery will cause the first one to glow less brightly,
especially if the battery isn’t particularly fresh. If you were
lucky enough to have a voltmeter or a multimeter, you would
have discovered that the voltage across the battery ter-
minals dropped when you connected the second bulb. On
the other hand, if you left the voltmeter connected across
the battery and removed both bulbs, the voltage went up.
See Figs. 1 and 2.

If we ignore the current taken by the meter itself, which
should be pretty small, the voltage reading across the bat-
tery terminals with no bulbs connected is the open-circuit
voltage, also called the no-load voltage or the e.m.f. (electro-
motive force).

The reason the voltage at the battery terminals drops
when a load is connected (a load is anything that consumes
power, like our torch bulbs), is that any source of electrical
power has some losses in it. The battery terminal voltage
you measure when the load is connected is called the on-
load voltage or the p.d. (potential difference). In fact, p.d. is a
general term for the voltage difference between any two
points in a circuit.

The difference between the off-load and on-load voltages
is called the regulation of the supply, which you will often
see quoted in the specifications for mains transformers or
stabilised power units. It's usually expressed as a percen-
tage. If, for example, you had a supply which measured 10
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volts off-load, but dropped to 9 volts on full load, the regula-
tion would be 10 per cent. (Just for completeness, | should

- mention that some people do the calculation the other way

round, taking the rise in voltage from full-load to no-load,
which produces slightly different figures.) If you connected a
load which took only half the supply's rated current, the
voltage would drop to 9:5 volts, illustrating that regulation is
a linear relationship, in other words, doubling the current
drawn will double the voltage drop.

If you go on trying to draw a bigger and bigger current,
you will eventually reach a state where the supply voltage
drops rapidly. This may be due to a component going up in
smoke, or (hopefully) to a fuse or other overload protective
device operating to safeguard the whole circuit. This applies
regardless of whether you're talking about a battery, a power
unit, or even the mains supply in your house.

If our 10 volt supply had a maximum rated load of 1 amp,
and that was the current which we drew to cause the output
to drop by 1 volt, then from Ohm’s Law (R = V/I) we might
guess that somewhere in the supply circuit there was a 1
ohm resistance sculling about. This takes us back to the
beginning of this article, and to Mr Thevenin (you thought I'd
forgotten about him, didn't you?), because this was exactly
what he proposed in his theorem, on which he based his
equivalent circuit.

T 0@ 2los @
Fus i

F—'_g.i F.fg. 2

ﬂL ﬁj.S

In Fig. 3, | show the Thevenin equivalent of a practical
power source, which is made up of a "perfect” electrical
generator £ (having zero internal resistance), in series with a
fictitious resistor R, whose value defines the regulation of
the supply in the way | described above. Of course, there
isn't really a resistor there—it's just the equivalent of the
various losses in supply, but it makes it less complicated to
think of just one thing at a time.

When we use a power supply to drive something like an
audio power amplifier, the current drawn is varying cons-
tantly, in sympathy with the audio signals passing through
the amplifier. The regulation of the supply for rapid
variations like these is not necessarily the same as for a
“once-off” change, say from no-load to full-load. For rapidly-
varying loads, we would replace the resistance R by an
impedance (Z), which in simple terms is the a.c. equivalent
of resistance. For simplicity, | shall treat them as being
identical in value.

continued on page 64 ppp
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One of the most frustrating things about tape-recording is
knowing whether one has the correct recording level or
not. True, most tape decks these days are equipped with
VU meters, but in some cases these are unreliable in the
extreme. The reason being that they are mechanical
devices and cannot respond very rapidly to musical tran-
sients, which are often of high amplitude compared to the
mean signal level and of extremely short duration. Even
very high quality meter movements have a response time
to changes in signal amplitude usually found to be tens of
milliseconds.

In recent years l.e.d. VU meters have been constructed
which feature very fast response times. To cope with such
extremely short transients the electronics required need to
be fairly complex and such devices are expensive to con-
struct. An alternative circuit, that is fairly simple and inex-
pensive to construct, is a peak level indicator. This device
will give an indication only when a preset level is exceeded.
It can be adjusted to any convenient point (within reason)
by a simple preset control.

The circuit shown features an attack time of ten
microseconds and holds the indicator on for a second each
time the preset level is exceeded. A block diagram of the
device is shown in Fig. 1.

The level detector comprises a fast comparator, whose
non-inverting input is supplied with a constant voltage by
means of a simple series regulator. This regulator is for-
med by R8 and D1 and the potential divider R1. R2 and
R3. Input signals are fed into the inverting input via C1
and R4. When a large enough positive going input signal is
fed into the circuit the inverting input becomes more
positive than the non-inverting input. At this point the out-
put of the comparator goes abruptly negative, triggering
the monostable whose output goes positive for an exter-
nally set period of time—allowing current through to the
l.e.d., which illuminates indicating the passage of the tran-
sient.

Circuit Description

Fig. 2 shows the circuit diagram of the peak indicator.
The comparators are contained in a quad package, the
LM339, and the monostables in a NE556 which is a dual
version of the well-known 555 timer. Two 555s could be
used instead of the 556 in this circuit, but the layout would
have to be altered and in all probability more space would
be required. The comparators have a very fast rise and fall
time, typically one microsecond. In common with most in-
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tegrated comparators the output stage is an npn transistor
with an uncommitted collector. In order for these to
operate properly it is necessary to refer the collector to the
positive supply line. This is done here by R9 and R 10,
these two resistors also fulfil a second function in that they
refer the trigger inputs of IC2 to the positive line.

Like the 555 timer, with which most readers will be
familiar, the trigger inputs of the 556 have to be taken low
to produce a monostable period. The actual length of the
pulse obtained from this i.c. is dependent upon the time
constant of the timing components. In this circuit the time
constant has been set at one second, this allows all tran-
sients to be easily observed. The major factor that deter-
mines the attack time constant of the circuit is the high

WAD769] +V
R8
P R1
Monostable
+ -
vin C1 R2 R13
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.RS Ly » 02
A D1 -
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Fig. 1: Block diagram of one channel of the peak
indicator
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frequency response of the monostable. In other words the
shortest negative going transient that will reliably trigger it.
With this i.c. it is less than 10ps.

Since the output stage of each of the monostables will
source 200mA, the limit of the current supplied is set by
the available power supply and the maximum rating of the
l.e.d.s employed. For practical purposes the current supply
to the Le.d.s has been fixed at I0mA, as this was found to
give a sufficiently bright display.

Construction

Construction is quite straightforward, with all of the
components being mounted upon the Veroboard panel
shown in Fig. 3. Care should be taken when mounting the
i.c.s and electrolytics to ensure that the correct orientation
is observed. Also, the board should be checked to
ensure that no bridges of solder have spilled across the
tracks.

To check the operation of the circuit it should first be
connected to a 9V battery. At switch-on both l.e.d.s should
be extinguished. If not, switch off and check the wiring to
and from the comparators. If, and when all is well, a piece
of wire should be connected to the positive terminal of the
battery and the other end touched onto both inputs in turn.
When connected by the wire the l.e.d.s should illuminate
for approximately one second and then extinguish.

With the components specified the sensitivity can be
varied by the preset from 100mV to 2V, thus catering for
the line input sensitivities of almost all available tape-

WAD771 51
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Fig. 2: Complete circuit diagram of the unit. Note that
resistors R4,5,6,7,11 and 12 should be 100k

recorders. This range can be extended by increasing the
value of R4 and R6 so that the circuit can be used to
monitor the output power across a loudspeaker system. A
better method of increasing the range is to precede the cir-

continued on page 64 Ppp

12345678 9101121314151617 1819202122 2324252627 262930
* components T{pck breaks A R10 R12
. :;,'- Bl O (? e
Resistors 8. c
+W 5% Carbon oL E I 1¢f
100Q 1 R2 D1215,23 F ] 4V
680Q 1 R8 E?%-l%%% G +
8200 2 R13,14 621523 | o3 s 1 b
2.2kQ 2 R9,10 liq%}g%g ] 4
100k 6 R458.7 212 E R
bt N8,14
11,12 014 N [~
P26 0
Q26 P
R26 a 4) (L
Sub-Miniature Skeleton Preset R T 1 ¢t ®c2
4.7kQ 1 R3 ili k
Vin=¥ Vin+ 'H’
WAD770 Vin+t D3 D2
Capacitors
Axial Electrolytics 25V
10uF 4 C1,2,34 § 1
ofp 1] [ Jo/P3  Discharge [ ] Vee
Semiconductors o/P2[] [ JO/P4 Thd [] ] Dis.
Riodes [l [ ]6nd C.voltage [ [ ] Thd
5-6V 400mW 1 D1 Yee " S & -
Red l.e.d. 2 D23 -2 1 [+ Resel[ | 1C2  []C.voltage
- 0/P1 Reset
Integrated Circuits +20 (-4 E IRest
LM339 1 IC1 =10 [1+3 Trigger [] []o/P2
NES56 ! IC2 +1[] 1-3 Gnd [] ] Trigger
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The first part of this article dealt with the suppression re-
quirements of vehicle h.t. systems. This concluding part
details the suppression requirements of standard electrical
equipment and accessories.

Voltage Regulator

Associated with the charging system. the voltage
regulator may be incorporated within the alternator body
or contained in a separate module. The noise effect is a
whine or crackle. only apparent some moments after
starting the engine and generally not apparent at idling
speed. Unlike ignition noise the level of interference stays
constant with increase in engine revolutions. A test for this
form of interference breakthrough consists of applying a
load to the generating system. such as the headlamps and
rear windscreen heater. If the regulator is the culprit the
noise will diminish or stop. With Lucas ACR alternators,
the cure is to connect a 1uF capacitor type LS627 from
the warning light (IND) terminal to earth. Other types of
alternator. with separate control box. require a IpF
capacitor fitting between the positive terminal of the con-
trol box and earth. Never connect a capacitor to the field
terminal. With a d.c. (dynamo) system it is necessary to
connect a IpuF capacitor between the control box “D”
terminal and earth.

Instrument Stabiliser

Intermittent bursts of crackle. sounding like the tearing
of paper or frying of eggs. are usually caused by the instru-
ment stabiliser. This is an electro-mechanical device and is
affected by vibration. A sharp “thump™ on the instrument
panel should provoke the noise, if this device is at fault. A
IuF capacitor connected from the feed terminal “B” to
earth, and an in-line 3A choke in the feed and instrument
supply leads, should clear the problem. In extreme cases,
replacement with a purpose-built electronic version will be
necessary.

Ancillary Equipment

Because the items within this category of equipment are
used occasionally, interference from these sources will be
apparent only when the specific devices are switched on.
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This makes the assessment of the suppression effectiveness
relatively easy. unlike h.t. and generator system noise
which is usually mixed together.

Windscreen Wiper Motor

_Characterised by an oscillating crackling noise, the
wiper motor is a frequent source of interference in wet
weather. The initial cure is to bond the metallic body to
earth. as most devices “float™ on rubber mountings. If the
noise persists it will be necessary to fit 7A in-line chokes to
all the supply leads, positioned close to the connector plug.
In the case of two-speed motors, a total of five chokes are
required, one in each lead.

Screen Washer Motor

Becoming a more popular fitting in modern vehicles this
device can produce a high-pitched whine when activated.
A IpF capacitor from the positive supply terminal to earth
should remove the noise, but in persistent cases, insert 7A
in-line chokes in both supply leads.

Stop Lights

Operation of the brake pedal can produce “clicking”.
The switch element is either mounted in the brake pipe cir-
cuit and activated hydraulically or fitted behind the pedal
and mechanically actuated. A 1pF capacitor from the sup-
ply lead to earth will stop interference from this source.

Practical Wireless, May 1981
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FEED INSTRUMENT

Electric Fuel Pump

Fig. 10: Generator output; whine
varying with engine speed. Fit
capacitor between output terminal
and earth. Lucas 15-16-17-18 ACR
alternators—LS629. 20ACR—
LS682. 23-25ACR—LS673.
Dynamos—LS628.

Fig. 11: Other alternators including
Lucas, Delco, Bosch and Femsa
equivalents. Fit 1uF capacitor
between IND (warning lamp) ter- ’
minal and earth.

Fig. 12: Voltage regulator; whine
or crackle only apparent some
moments after starting: disappears
when headlamps and heated rear
screen are switched on. Generally
not apparent at idling speed. Fit
1uF capacitor between + terminal
and earth.

Fig. 13: Wiper motor; crackling
when wipers operated. Bond body
to earth with strap. If necessary
connect LS639 chokes in each
supply lead. For permanent mag-
net versions use LS641 choke
assembly.

Fig. 14: Instrument stabiliser; in-
termittent bursts of crackle,
provoked by tapping dashboard. Fit
LS640 choke in feed, if necessary
connect LS637 capacitor across B
and E terminals (or B and earth)
and LS640 in instrument supply
lead.

Fig. 15: Screenwasher motor;
whine when washers operated.
Connect LS637 capacitor between
washer feed terminal and earth.
Occasionally it is necessary to fit
LS639 chokes to supply leads. '

Heater Motor

Regaining popularity, the solenoid actuated, electric
fuel pump is the cause of crackle or “ticking” when the
ignition is switched on. The repetition rate will depend on
the fuel demands made by the engine. The greater the de-
mand, the higher the repetition rate. Once again, fit a IpF
capacitor between the feed input terminal and earth, in-
cluding a 7A in-line choke if noise is not completely
eliminated.

Motor-driven pumps may be suppressed by a IuF
capacitor between positive supply and earth, adding a 7A
in-line choke to both leads if not completely cleared.
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Whines and crackles when in use are the typical effects
produced by the heater motor. To cure, fit 7A in-line
chokes in all the supply leads and, if necessary, a IuF
capacitor between each supply lead and earth.

Direction Indicator Flashers

The bi-metallic switching element can cause distinct
“clicks™ in the received audio when the indicators are in
use. The cure is simple and requires the insertion of a 1uF
capacitor between the “B” terminal and earth.
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after normal

end.

TACHO

Electric Clock

Analogue format electric clocks can produce a “regular
ticking!™, mainly noticeable when the ignition is switched
off. A 1uF capacitor between the positive input terminal
and earth should restore the silence. Again the insertion of
an in-line choke will be necessary in persistent cases.

General Notes on Fitting

The sequence of suppression methods detailed in this
article represent tried and tested approaches. When'a
single suppressor does not appear to make a worthwhile
improvement do not remove it before trying a further
device; their combined effort may be required.
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Fig. 16: Heater motor; whine or
crackle when heater motor
operated. Connect LS639 choke in
series with supply leads. In persis-
tant cases fit LS627 capacitor
between each feed and earth.

Fig. 17: Fuel pump; whine, crackle
or ticking when ignition is on. Con-
nect LS627 capacitor between
supply lead and earth. If necessary
fit LS639 choke in feed lead.

Fig. 18: Indicator flashers; clicking
when flashers are operated. Con-
nect LS627 capacitor between B
terminal and earth.

Fig. 19: Stop lamp switch; clicking
when brakes are operated. Con-
nect LS627 capacitor between }
feed terminal and earth.

Fig. 20: Electronic tachometer
feed; ignition crackle still present

confirmed by disconnecting tacho
lead. Connect LS640 choke in
take-off wire at coil/distributor

Fig. 21: Electric clock; regular tick-
ing with ignition off. Connect
LS627 capacitor between clock
feed and earth. If necessary, fit an
LS640 choke in supply lead. ’

FEED

suppression—

The depth of suppression complexity can vary to a large
degree and is related to the individual vehicle, signal
strengths available. receiver design and operating frequen-
cies. Whilst manufacturers will often recommend a list of
items to be suppressed, large variations can even occur
between examples of the same model.

Successful diagnosis and cure of interference can be
time consuming and frustrating. However, it has been the
writer's experience that a group approach to the problem
is best. “Quick-fit™ suppression items can be made up and
fitted, the required items having been established you can
then order the necessary parts and install permanently.

It is well worth repeating that optimum effects will be
obtained by utilising the shortest possible lead lengths and
locating suppression items close to the items being
suppressed.

Practical Wireless, May 1981
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Lucas deliberately do not fit terminals to their general-
purpose capacitors for this reason. From the financial
point of view, try capacitors first, they are cheaper than
chokes.

On certain vehicles, notably Italian and French, the
gear box and steering column can radiate interference
within the vehicle interior. All parts of the offending com-
ponents must be bonded to earth using heavy braided
cable, being careful to allow for normal movements,

Crocodile clips

WRM351

i=ig. 22: Quick fit bonding strap.

Equipment Supply

The supply leads of transceiving equipment may be
further filtered by the use of a suitably rated “pi” network
line filter to prevent the entry of interference by this route.
The current rating of the components will depend on
the current consumption of the equipment to be used.
Wherever possible, run separate supply leads directly
from the vehicle battery to the equipment. Do not forget to
use an additional, suitably rated, in-line fuse at the battery
terminal.

Fibre-Glass Bodied Vehicles

The steel bodywork of conventional vehicles plays a
large part in suppressing r.f. interference. With vehicles
having a bodywork made from fibre-glass the suppression
requirements become greater. Even these vehicles can be
satisfactorily dealt with, usually involving the bonding of
aluminium building foil or light gauge wire-mesh to the un-
derside of all the bodywork. In this case frequent bonding
of the foil to the main metallic frame and earth is required.
Further improvements can also be made by spiral wrap-
ping the wiring loom with foil and earthing. Carbon fibre
reinforced bodyshells usually offer similar suppression
characteristics to those with metallic bodywork.
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Antenna Positioning

Although not part of the suppression system, the an-
tenna and its location, is of prime importance to a vehicle
installation. In general terms the antenna should be moun-
ted at a point on the vehicle that provides the greatest
practical distance between it and the engine compartment.

For L.w. and m.w. installations mounting the antenna
onto the front wing or roof is recommended. This has the
combined advantage of bodywork screening and main-
tenance of minimal feeder length. Losses introduced by the
use of extension cables often reduce the available signal to
very low levels and thus makes the receiver more prone to
local interference pick-up. Vertical antennas for the h.f.
bands tend to be physically large and usually need to be
mounted at the rear of the vehicle for mechanical stability.
This location will also afford the lowest levels of direct
emission but attention must be paid to secondary emis-
sions from non-earthed items such as the exhaust pipe.

The smaller antennas used for v.h.f. and u.h.f. are
ideally located on the roof of the vehicle, allowing the
utilisation of the natural ground plane. Boot lid mounting
is also a preferred method but ensure that the mounting
base is provided with a good earth. (One Japanese car
actually uses the boot lid as an antenna.)

vhi vhi.
uhf. uhf.

WRM350

Sources of Components

The largest manufactured range of specialist suppres-
sion components in the UK is marketed by the Audio
Systems Division of Lucas Electrical Ltd. Items from their
range are available from most reputable motor factors. If
difficulty is experienced in obtaining items, Lucas has a
network of 300 distribution centres throughout the UK,
listed under “Garage Services” in Yellow Pages, who are
able to provide any items from stock within four days.

The Sparkrite h.t. leads shown in the illustrations are
manufactured by Electronic Design Associates and are
also available through all normal sources.

When ordering parts the part number and description
of the device should always be quoted to avoid confusion
between similar items.
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SPECIAL
PRODUCT
REPORT

RADIO

COMMUNIGATIONS

GOMPUTER

The Tono 8-7000E is a communications computer which will
transmit and receive in c.w. (Morse), RTTY (Baudot) and
ASCII, and display the messages on the screen of a v.d.u. or
w.h.f. TV set, or as hard copy on a dot matrix printer.

Your reviewer is competent in c.w. operation and typing,
but has had no previous experience of the RTTY mode.
Therefore, the manufacturer's instruction manual, in con-
junction with the RSGB Amateur Radio Operating Manual
and the recent PW series /ntroducing RTTY, had to form a
primer in RTTY operation generally.

As will be seen from the specification table, the 8-7000E
incorporates a very comprehensive range of features indeed.
The instruction manual advises practice with a TV set before
using with a transceiver, and this proved very necessary. In
fact, most of the test periods were spent that way, and even
after a couple of months of intermittent use, new features
were still being discovered and explored. The instruction
manual is written in “Oriental English” which although ade-
quate in straightforward items, does get rather lost in the
more sophisticated features, of which there are quite a few.

The most frustrating feature at first was that after following
instructions for, say, entering copy into one of the memories,
the machine would just sit there, defying all attempts to
make it do what it was supposed to do, until it was even-
tually discovered quite by accident, that the Space bar acted
as an "Execute” key, and caused the beast to spring into
action when depressed. So far as | am aware this is not a
normal feature of RTTY nor computer operation, but perhaps
my lack of previous experience is letting me down here. Cer-
tainly there is no mention of it anywhere in the instruction
manual.

The 8-7000E is housed in an attractive sheet steel cabinet
which provides adequate screening so far as our tests
showed, both from an adjacent 100W h.f. transmitter, and

The computer/control circuitry is housed on one large printed circuit board (left), while the switches and keyboard
are mounted on two more (right)
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to an adjacent h.f. communications receiver. All input and
output connections are at the rear of the unit: spring ter-
minals for the nominal 12V d.c. supply, }in jack for
headphones, multi-way connector for the printer, and
“phono” sockets for the rest.

Within the brief space of this review, | cannot hope to
describe all the features of this very versatile unit. The In-
struction Manual takes 30 pages to do so, regrettably
somewhat inadequately. The Specification table summarises
the main points, and the following notes add some detail:
Characters: "QBF” (Quick Brown Fox) and “RY" test
messages are pre-programmed. The keyboard follows the
standard typewriter layout.

Input: The required a.f. input level from a receiver is
50mV-1V. An anti-noise circuit eliminates garbled display in
no-signal conditions.

AF Input Frequency: Accurate tuning of the incoming
signals to the a.f. filters is aided by l.e.d. indicators.

Remote Control Keyer: Provides Transmit/Receive control
of associated radio equipment, and can be automatic or
manual.

Number of Characters and Pages: The first page can be
divided in two. The lower half displays received signals, the
upper half messages to be transmitted. These can be edited
whilst receiving. A word-wrap-around function prevents the
last word on a line being split in two in receive mode.

Battery Backed-up Memory: The messages put into
Channels 1-6 can be repeated from 1-9 times at will. The
message put into Channel 7 can be subdivided into four
parts.

Buffer Memory: For composing and editing messages for
transmission. Can be used whilst simultaneously receiving.
Output for Oscilloscope: Provides “cross” tuning pattern.
Output level 1-2V p-p into 1MQ minimum.

AF Output: The internal loudspeaker is muted when
headphones are plugged in.

For anyone trying to learn or improve their Morse Code,
the 8-7000E can also form a useful tutor/exercise aid. It will
produce individual characters at various speeds at the press
of a key. It will decode Morse from a receiver or tape to
provide a simultaneous visual readout. It will act as a
"listener/decoder” to Morse which you send to it by means
of a key plugged into the back of the unit, producing clean
copy on the TV screen if you have a good “fist”, or gibberish
if you don't (well—I never did think my sending with a
mechanical bug-key was very good!). It will even play back
to you, in perfect Morse, what it thinks you just sent to it. |
don’t suggest you go out and buy one just for this purpose,
but if you want it for RTTY, then you get that lot thrown in,
as it were.

Note that under the terms of the current UK Amateur
Transmitting Licence, Morse (c.w.) operation is not permit-

* specifications

Code:
CW (Morse), RTTY (Baudot Code), ASCII

Characters:
Alphabet, Figures, Symbols, Special characters

Communication Speed:
CW receiving: 25—-250 Characters/Min. (Automatic

follow)
CW transmitting: 256—-250 Characters/Min.
Weight: 1:3-1:6

RTTY and ASCII: 45-45, 50, 56-88, 74:2, 100,
110, 150, 200, 300 Baud (Fine adjustment
available)

Input:
AF Input: CW, RTTY, Input Impedance 5008
ASCII, Input Impedance 1000
TTL Level Input (common to CW, RTTY, ASCII)

AF Input Frequency:
CW: 830Hz
RTTY: Mark: 1275Hz (Low Tone), 2125Hz (High
Tone); Shift: 170Hz, 425 Hz, 850Hz and Fine
Tuning (or reverse)
ASCII: Mark: 2400Hz, Space: 1200Hz (or reverse)

Output:

Keying: CW Keying (positive) 100mA, 300V
CW Keying (negative) 100mA, 300V
FSK Keying 100mA, 300V
FSK Keying (ID) 100mA, 300V

AFSK Output Impedance 50082 (common to CW, RTTY,

ASCII)
TTL Level Output (common to CW, RTTY, ASCII)

AFSK Output Frequency:
CW: 830Hz
RTTY: Mark: 1275Hz (Low Tone), 2125Hz (High
Tone); Shift: 170Hz, 425Hz, 850Hz (or reverse)

ASCIl: Mark: 2400Hz, Space: 1200Hz (or reverse)

Display Output:
UHF, Output Impedance 750
Composite video signals, Output Impedance 75Q

Interface for a Printer:
Centronics parallel compatible

Remote Control Keyer:
Capacity: 300mA, 50V

Number of Characters and Number of Pages to
be displayed:
512 characters (32 characters x 16 lines)/page
x 2 pages (Total 1024 Characters)

Battery backed-up Memory:
64 characters x 7 channels

Buffer Memory:
53 characters

Output for Oscilloscope:
Output Impedance 200k

AF Output:
150mW, Output Impedance 81

Power Supply:
DC +12V, 1A

Dimensions:
400 x 300 x 120-57mm
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ted by Class B licence-holders, and this restriction applies
even to the use of a device such as this.

Results

Stability and reliability proved excellent, and we used the
review unit for the somewhat unusual task of decoding and
displaying a message for visitors to our stand at Breadboard
‘80 Exhibition. The message was recorded in Morse on a
standard Compact Cassette, and replayed more or less con-
tinuously for over nine hours a day for five days, without a
hiccup by the computer. Tests on the air proved highly suc-
cessful once the basics had been mastered. My appreciation
to several amateurs, especially G4GTH, who bore with me
so patiently in my tests. The unit's ability to extract and
decode a signal beset with QRM on the h.f. bands was at
times quite amazing. Similar results were obtained with
weak signals on 2m f.m. We understand that the 8-7000E is
widely used on commercial h.f. links, which obviously says
much for it.

The 8-7000E provides, in conjunction with a v.d.u. or TV
receiver, a versatile telegraphy terminal unit, with dedicated
programming for operation in the three modes, with auxiliary
symbols and functions, and some user-programmable
memory for brief standard messages. A similar range of
functions could probably be obtained from a micro-computer
plus a range of software and interface hardware at a com-
parable overall cost. Which solution is most attractive will
depend very much upon the circumstances and require-
ments of the individual user.

The Tono 8-7000E is available, price £640 including VAT,
from Thanet Electronics, 143 Reculver Road, Beltinge,
Herne Bay, Kent, telephone Herne Bay (02273)
63859, to whom we offer our thanks for the loan of the
review unit. [ ]

UNCLE ED'S PAGE

»»P» continued from page 55

In most circuits, we want a supply whose voltage stays
as steady as possible with variations in current drawn. This
implies a power supply impedance as low as possible. Such
a supply is termed a voltage source, which is short for cons-
tant voltage source. Sometimes we need a supply whose
current stays as steady as possible when the resistance of
the load connected to it varies. Such a supply is termed a
current source (short for constant current source), and its
terminal voltage will vary according to the resistance of the
load.

| know that these shorthand terms often baffle beginners,
who argue that a power supply has both voltage and current,
and you can’t separate the two. | hope it will become a little
clearer when they realise that the word “constant’’ has been
left out in each case. One other point that may help the
beginner. We say that a /oad {our bulbs, for example) puts a
load on the supply (in other words, draws a current from it).
When we say we are going to put a lighter or smaller load
on, we mean one that takes a smaller current. It will
therefore have a higher resistance value. On the other hand,
a load with a lower resistance will take more current, and is
called a heavier or bigger load. Confusing, isn't it?

Next month, | shall talk some more about voltage and
current sources, and simple ways in which we can make
them. For now, | leave you to puzzle over the following, and
see if you can work out why it should be. For a (constant)
current source, the internal impedance of the supply must be
as high as possible.
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STEREO PEAK INDICATOR

» » W continued from page 57

Internal view of the completed unit, fitted into a
Verobox Cat. 202-21049A

CONSTRUCTION
b=l Beginner

BUYING GUIDE

All  components for this project are widely
available from our advertisers. The cost quoted
includes the Verobox shown in the photographs

APPROXIMATE

s

cuit with a stereo linear potentiometer with a value of
100k2 wired as a volume control.

To set up the circuit one requires a source of alternating
voltage and an a.c. voltmeter. The most convenient source
of ac. is from the secondary of a low voltage mains
transformer, with a potentiometer of around 10kQ across
it. The output at the slider of the potentiometer is
monitored by an a.c. voltmeter and R3 adjusted until the
l.e.d. just extinguishes. This procedure is then repeated for
the other channel and the circuit is then ready for use.

The power source for the circuit should not exceed 15V,
and this must be regarded as the absolute maximum. For
this reason the prototype is powered from a 9V battery
and housed in a small plastic box. Since the board is small
the circuit can be mounted by means of the le.d. clips.
Maximum current consumption is some 25mA and for
this reason a PP3 is used to power the prototype, this will
last for several months with normal use.
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H. LEXTON LIMITED

HARVEY G4JDT RADIO AND ELECTRONIC ENGINEERS DAVE G8SYG
YOUR EAST LONDON HAM STORE

We are the main UK Service Contractors to Hitachi Sales UK and we have fully trained engineers on the premises.
We have been in the service industry for 15 years and we know what we are doing.

THE STANDARD TRIPLETS!!
C7800 C8800 C78
£270 £250 £209.50

ALL STANDARD ACCESSORIES IN STOCK

so MMERKAM P/YAE SU FT2772D H.F. WAARC. (complete with AM+CW filters,
AM facility, YE7 mike and fan) £617.00
FT767Dx H.F. W.A.R.C. (complete with mike, C.W. filter} FT227RB  2M synthesised transceiver :
£525.00 FT207 2M handheld transceiver.

TS280FM 50W 2ZM mobile transceiver £199.00 YM24 Microphone
TS280LP  10W 2M mobile transceiver i N9C Charger
FRG7 HF Receiver £189.00 FT1012 HF transceiver
FT480RE  2M multimode transceiver £359.00 FT1012ZD  HF transceiver

NOW IN STOCK ACCESSORIES

ICHMS 5 Mic

| co M TRIO ICBPS  Battery Pack
ICCP1 Mobile Charging Cord.
icera Battery Case
TR? 800 LC3 Leather Case
TR 84 00 210 TRX Mobile mounting bracket for TR2300 with built in IOW
linear
TR2400 MMB10  Mobile mounting bracket for FT207 ...
DAIWA

TRZ300; e SR11 mS

1500ZA 1500W Linear Amp P.O.A.
103BX 235W P.E.P. W.AR.C...... £810.00
100MX 235W P.E.P Analogue mobile.. A PSUB (102BX) £140.00
Astro 150  (Including mounting bracket) . PSUS (100MX) 13.8V DC, 20 amp £132.00

CUSHCRAFT AMATEUR ANTENNAS

H.F. A144-7 7ele Yagi 10.0dB gain
A3 20/15/10 3ele Beam 8dB gain £147.00 A144-11 11ele Yagi 11.3dB gain
ATVS 80-10 Trapped Vertical DX120 20ele Array 13.2dB gain
ATV3 20/15/10 Trapped Vertical ..... ... £34.00 ARX2B Ringo Ranger Il

ATV4 40/20/15/10 Trapped Vertical ARB2K Conversion Kit for Ringo to Mk Il version ...
CS100 Communication Speakers

VHF (1 44 M HZ) TAP3009 5/8 Side Mount and snap in 2MTR.-

144 10TWIST complete with phasing harness| £34.75 144-174 MHz

214B 14ele Jnr ‘Boomer’ Yagi 15.2dB gain TAP677
ARX2 Ringo Ranger 6dB gain vertical . K220 Mag Mounts Base 17’ Cable & PL259
A144-4 4ele Yagi 9.0dB gain u TAP/432 MHz Snap in for K220

EXCLUSIVE TO US

1KW VHF linear — 600WSSB — 350W FM
200S 1KW Input VHF Linear
200C 1KW Input 70cms Linear

Also available:~ Video — Hi-Fi — T.V. — Music Centres, e.g. Hitachi SDT 300 auto-reverse
music centre with pre-set FM, Dolby, strobe turntable, 25 + 25W per channel, including
speakers only £269.95 — These are either Sample or Demonstration units. Many other
Hi