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ADD 8% VAT 7O PRICES MAHKED ¢

O
OR A8 CURRENT VAT LEGISLAT{DN
‘T.R.0, (BXCEPT GOV'T DEPRT)
BACKING 20P FOR THE UK,
& ACCEBB BY POST,

NORMALLY 24 HOURS
ON EX STOCK ITEMS.
QUAHTY PRODUCT NO REMARks REJECTS, 70 PRICES
OR FLOORSWEEPINGS.’
H
IC’s LOW PRICES TRANSISTORS
709 DIL 14 28p* MC1312 SQ ¢1.50 AC176 15p*  TIP29 & 30 43p
710 DIL 14 31p* wC1318 £2,50 AC187 u 188 18p*  TIP3I & 32 54p*
741 DIL 8  20p* WC1339  ¢1.49 AD161 & 162 33p* TIP42 67p*
741 DIL 14 31p* MC1350/1/2 75p BC107 8p* TIP2955 99p*
747 2x741  67p* MFC4000 i%  59p BC108 TIS43 UJCT' 26p*
748 DIL 8 27p* NES536 .FETOPA £2* BC108B ZTX107/8/9 11p BFY5| |4p
0PTO CTRONICS 7812 12V €1.39* NE550 2vR' £1 * BC109C 1 ZTX500 &504 42p
ELECTR 7815 15V £1.39* NES555 TIMER 41p* BC147/8/9 2N706 &% 708 1lp*
DL707 LITRONIX COM ANODE & ons
76013 6W AF 75p NE560 PLL £4.00 BC167/8/9 2N2904 & 5 20p
DE70RETTRONIXGCOMECATHODE CA3046 59p NE561 PLL £4.00 BC177/8/9 p  2N2926broyg 9p
*
DL747 JUMBO DISPLAY 0,6" CA3054 €2 NE563 €2,25 BC212/3/444L12p  2N3054 42p* gpin
LED 0-9 DP.COM ANODE £1,75 * ICL8038  £2.69* NES65 £2.50 BCY70/1/2  16p* 2N3055 115W 37p* 20p
3015F FILAMENT DISPLAY £1.25% ! 3702/3/4/5 8
g Lu301 OPA  4lp* NES567 £2.20 BFR88 250V 35p 2N /3/4/5 8p
.DISCO ETC STROBE TUBE £5.ea*  [y304 040V £3¢ SNya7d1 741 30p+ BFY50 14p* 2N3706/7/8/9 8p
LM372 IF €2.00 TAD10O &IP €2 BSX19/20/21 16p* 2N3820 FET 40p
209 STYLE OR 0.2" NO CLIP 1ip* 7% o opt%-00 oo 89p MJ2955 TO3 75p* 2N3823E FET 16p
GREEN LED LARGE OR SUALL 22p* , e
L4381 TBAB20  £1.49 MIE3055 64p*  2N4289 mini 31p
ORANGE LARGE OR SMALL 22p*  [M3900 40PA 63p‘ ZN414 RX  99p wPU131 PUT 49p  2N5457 FET d5p 74004 ’P
TEC12 IC PHOTO DETECTOR  81p* DIODES
0AB1 & OA91 GERMANIIM 5p.
NEW MOTOROLA 1N4148 & 1N914 SILICON 4p.
7400N 9p* 7450/3/4 120% 7491  60p* 74155  65p ZENERS BZY88 400m¥ 9p.
CD4001  16p*  CD4nd6 ¢l * 7402/3  11p* 7470 26p+ BRIDGE RECTIFIER 1A50 18
b P 7493  38p+ 74160/1 * e
CD4002 16p*  CD4047 73p* 7404 13p* 7472 22p* 7495  58p* 74162;3 ggg, 14400V 25p, 4A100V 45p
17p*  CD4054 94p* f £1.20 ’
Chio1s  45p+ (D035 o1 e PAGEYEVIO) CLr 33, Ta00 €l v 74165 tl.z0 SCR’s TRIACS
7411/12 20p* 7475 44p 74107  30p* 74175  95p* SCR's TAG1/400 14400V 40p?*
cp4o17  82p*  CD4071 17p* 7417 27p* 7480 40p* 74121 26p*
p T P 74181 2 =+ C106D 44400V SCR ONLY 47p*
Cp4018  82p*  CD4081 17p* 7420/27 26n* 7481 95p* 74122 42p* 74185 3 * P
CD4023  18p*  CD4511 €1.90% ! 12p* 7483 80p* 74141 Gdp* 74193 ¢1.10% 10A 400V Int.Didg €1.25%
CD4024  63p*  CD4528 £1.10 64p* 7485 £1,20% 74143 €2 ~ 74195  75p+ 16A 400V DISCO TRIAC £1.75%
75p* 7489 . 74151 74197  ¢1 * DIACS: BR100
\ N 67p* 7490 71154 15 30, B s
DIGITAL CLOCKS 5314 €3.39 /9 12 = BULK OFFERS PER 1000ff each,
AY51224 4DIGIT €3.49*PCB £1.* . CERAMIC 22pf to 0.1 uf 50V .5p. AC128 10 * AC176 £12 *
LED DISPLAY PCB 4DIGIT 75p* , 5 1 ELECTROLYTIC, IN 10,25 & 50V, BC107 ¢£6.80* BC108 ¢¢6.80*
ver‘ o & 10V 7p ea. 50VOLT 10p ea. NE555 £37 * 741C(8)f18 *
1000 uf 25V 18p.200/500uf 9p.
23"x5" 32p* 2*::"3’:: ggp: - _ LIN OR LOG 2,2K to 1 MEG, 16p £7ea.Full spec.
33vx5" 37p* 33"x3i" 32p PRESETS 6p.RESISTORS 1p ea W
33"x17" PLAIN O.1"¢1,06% PAK B 5 741C OP AMP 8 PIN  g1%
HEATSINKS T05/18 7p.*TO3 15p»
DIL BREADBOARD 6x4" £2% AUDIBLE WARNING BLEEPER A T P(/)WER ll)Gp“ ? PAK C 4 2N3055 £1*.D 12 BC109¢1*
pen ! ALI CASES ABS/AB7 50p* AB13 69p* NEW PAK M 4 PLASTIC 3055 90W £1%
LOGIC PROBE FOR TTL etc £5* 4AB13 69p* ABS 59p* AB12 40p*
DALO ETCH RESIST PEN 69p* TRANSFORMERS Looma 6.9 or 12v sop- LJIL SDCHELS
PCB KIT 3 ITEMS c2x TTC TESTS ALPHA,BETA Ico SOCKETS, HALF PRICE
e i o CASS attes Sl iy e
FEW AVAILABLE TOP LOAD £15 BENCH POWER SUPPLY P1076 LOW NOISE NOT REJECTS. 100 65p*1000 €3.50
3-12V 3A ONLY £3.09 * C60 33p ea TEN FOR £2.70 e SR

FULL SPEC. DEVICES, ADD Var
I o KRR S ACia7 &' 128 tone  Tus.cusy sor o 2NIOS5E 37p
723 Regul'r 45p% MC1330 75p AD149 45p*  TIP41 53! B 109 8p
741 TO99 31p* MC1466 /9 £3 8C107B TI1P3055 67p*
7805 5V £1.39% NE540 1.10% BC109 ZTX300 %304 20p
ALL FULL SPECIFICATION LED 7900 Series €3 * NES56 2x"  B84p* BC157/8/9 I anzess vt 38+ FET 3819 14P
0.3" 0-9 & DEC POINT B89pea CA3048  £2.20  NE562 PLL £4.00 BC182/3/4A§L10p  2N3053 16p*
LM300 £1,50% NE566 €1.55 BD131 & 132 39p* 2N3055 RCA 60p*
RED LEOS llp 05065 0575 Sieens v o0 BRSh & 53 1dpe ovamios mr 125 NE555 42
TIL209 or 0.2"RED & CLIP 13p7 [NZ377 2%2W, s Tonato s son 29058 i e e
ORP12 57p* 2N5777 33p*

CMOS LOGIC 101 series TTL IC's el o LR
CD4000  15p*  CD4028  73p* 7401 10p* 12p* 7492 13pe Din lones ZENERS 13W 17P.Z1Jnoisefl
CD4009 45p*  CD4n49 45p* 7405/6/7 25p* 7473/ 26p* 7496  6Bp* R
CDfoye  [i5by [CDADGOR  90p% 7413 26p* 7476 28p* 74120 1 * 74180  £1 * 1A50V 25p*1A 600V B5p*
CD4022 77p*  CD4510 £1.19* 16p* 7482 72p* 74123 58p* 74190 ¢1.40% TRIAC SC146D 10A 400V €1.
Ccn4027 45p*  CD4558 ¢2.35% 59n* 7486 D 74147 :2 * 74196 g1 * 164 400V Int.Diac

MM5316 ALARM,5%MM5311 £5.00% CAPACITORS 0 W

2UF/10V ,10,50, & 100uf 25V BC109 £7.00% 2N3055 €27 *

i e ' 5 . BARGAIN PAKS
334"x17" £1,70% PAK A 10 RED LEDS our choice £i*
PALO Lav0uT Joes, spamcuzss e1e 703 EXTUDID £ b a0 DS RS TN S0
8@@ TGS GAS DETECTORS  ¢2 eat* DIN PLUGS ALL 12p.SOCKETS 9p. PAK J O 2N3053 €1*#.K 40 1N914 ¢1

Gmd" COPPER BOARS.  S0p TRANSISTOR TESTER 14714 6/12 or 12/24 £2 ea * TOP QUALITY NYLON
CASSETTE MECHANISH €1000 MULTIMETER  £3.49% SOLDERCON PINS:
TELEPHONE 54525 AN O D R NGRIRONS o D ST S CAaE STOCKS LAST ALL 10p ea,
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS GONSTRUCTOR

EDITOR
Lionel E. Howes, G3AYA ® NEWS & COMMENT
ASSISTANT EDITOR 24,25 NEWS ... NEWS ... NEWS . ..

Eric Dowdeswell, G4AR 34 BOOKS RECEIVED
38 LETTERS—readers voice their views

o N
ART EDITOR Peter Metall 46, 57 HOTLINES on recent developments—Ginsberg
PRODUCTION & NEWS EDITOR 47 NEXT MONTH IN PRACTICAL WIRELESS
Colin Riches 58, 59 PRODUCTION LINES—news on products of interest—
TECHNICAL SUB-EDITOR Colin Riches
Bill Tull 60 CQ!CQ!CQ!CQ!CQ!

65 P.W. READERS' PCB SERVICE

WAL OSS Ll 70 TELEVISION—contents of our ‘sister’ magazine

Alan Martin 53 ON THE AIR—Amateur Bands—Eric Dowdeswell, G4AR
SECRETARiIAL Karen O'Neil Broadcast Bands SW—Derek Bell
Jill Austin Broadcast Bands MW—Charles Molloy

78 KINDLY NOTE—notes on published articles
ADVERTS MANAGER

01-261 6275 Roy Smith
CLASSIFIED ADVERTS ® CONSTRUCTIONAL
01-2615762  Colin R. Brown 26 3-BAND R.F. MINI AMPLIFIER—F. G. Rayer
29 TAKE 20, No. 74 (Snap Machine)—David Andrews
Advert.isement correspondenge and 32 A.F. SIGNAL SOURCE—W. Mooney
e oy Mmith Pt 48 RHYTHM GENERATOR—A. S. Webb B.Sc.
Wireless, Kings = Reach Tower, 66 SIMPLE LOGIC INDICATOR—Peter Hemingway

Stamford Street, London, SE1 9LS

Published by IPC Magazines Ltd., & OTHER FEATURES

Fleetway House, Farringdon Street,

London EC4A 4AD.  Tel. 01-634 4444 30 TECHNICROSS—Puzzle No. 13

31 SPECIAL PRODUCT REPORT-—Bi-Pre-Pak ‘Super Spark'
Capacity Discharge Ignition Kit

BINDERS

Binders (£2:10 from May 1st) and 37 GOING BACK—Colin Riches

Lndet;ees ‘;’50;) ﬁinSC- IVATl%eca: ?r:es%nnlléeg 41 GENERAL SERVICING, Part3, Valve Radios—Les Lawry-Johns
Magazines . Lids Lavington. House, 62 ECONOMY CONVERSIONS—B. B. Rafter

25 Lavington Street, London, SE1 OPF. 69 IC OF THE MONTH—Motorola MC1312P Quadraphonic

BACK NUMBERS Decoder

We regret that we are unable to supply
back numbers of Practicat Wireless. '
Readers are recommended to enquire

at a putf)lic libiary to see copies. Re- EXTRA THIS MONTH!
quests for specific back numbers of
Practical Wireless and Television can DOUBLE-SIDED RADIO SERVICING CHART

be published in our CQ Column

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in "“Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "'Practical Wireless' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answar technical queries by telephone nor can we provide information or advice on manufacturers' products other
than that given in the magazine, We will endeavour to assist readers who have queries relating to articies published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, May 1976 !



GLEARANGE OFFER!

Sew) PANEL METERS

AT GREATLY REDUCED PRICES
BAKELITE PANEL METERS--MODEL MR 65

Front 80mm x 80mm square
Panel Hole: 65mm diameter
Accuracy£2-5%

Dimensions:

RANGES

5A DC 150V AC*®
500uA 10A DC 300V AC*
50-0-50uA 15A DC 500V AC*
100-0-100uA 30A DC 1A AC*
500-0-500uA 50A DC 5A AC*
sV DC

20V DC S0A AC* =
SOmA | 50v DC 500mA AC .
100mA 150V DC 50mV DC each
5%0%% ’ wt\),vAc 100mV DC
1 30 o .
2A DC sV AC* SouA £52 8ok

504
VU Meter £3-40 each

P/P + Ins. 15p

Dimensions: Front 110mm_x 120mm wide
Pane! Hole: 85mm
L3 Accuracy +2-5%

RANGES

o 50uA 10mA 50V DC
100uA SOmA 150V DC
100mA

£3°95 eacr

'S’ MeterimA  £4-55 each SmA 20V DC 30A AC*®
VU Meter £4-55 each
P/P 4+ Ins. 15p.

Housed In strong black plastic cases.

Clear view front. 3° mirror scale. Fully

insulated terminals will accept elther spade

or 4mm plug.

Dimenslons: 100mm wide x 90mm deep x
105mm high overall.

Accuracy £2%

SINGLE RANGE MODELS

300v DC

DUAL RANGE MODELS
5Y/15V DC
1A/15A DC

500mA/SA DC
$V/50vV DC

£5°99 cach

P/P & Ins. 15p

481 Oxford Street, w1
311 Edgware Road,
62 Tottenham Cour! Road W1,

3 Lisie Street, W.C.2
MAIL ORDERS AND ACCOUNT ENQUIRIES TO
HEAD OFFICE.
LASKYS. CUSTOMER SERVICES DIVISION,
DEPT. ‘J' AUDIOTRONIC HOUSE, THE HYDE
HENDON, NWS 6JJ.
Telophonl Mall Order 01-200 1321 or 01-200 0037
(24 hour answerphone) Accounts: 01200 0444
Telex: 824920
Access, Barclaycard and Diners Club accepted at
all branches or by telephone at head office.
ALL PRICES INCLUDE VAT.

DISCO SYSTEM

40 WATT

e

Consisting of Twin
Turntable Console
with Pre-Amp and
built-in Power Output.

Sep. vol. controls for each T/table. H/phone
monitoring facilities. Sep. Bass and Treble con-
trols. Mic. Vol. control. Neon Mains Indicator. Plus Pair 12”7 Spkrs. in
matching Rexine covered cabinets.

Terms: Dep. £15-99 and 18 fortnightly paymts. £5-41. (Total £113-37)

AS ABOVE LESS SPEAKERS carr. £3 £79-95

Terma: Dep. £8:00 and 18 tortnightly payments £4-81 (Total £01-98).

MOBILE DISCO CONSOLE £59 95

MIC., JACK. PHONE
JACK. MONITOR VOL.
CONTROL. MONITOR
SELECTOR DECK (1) Vol.
Control. DECK (2) Vol
control. Mic. Vol. Control.
Treble Control. Bass Con-
trol ON/OFF Switch. Neon
Indicator. Twin Turntables.
Terms: Dep. £795 and 18 fortnightly paymts. £3-33. Total £67- 89.

POWER (SLAVE) AMPLIFIER 100 WATT
Suitable for use with above or other

" |

fiers. Terms: Dep. £9-00 and 8 mthly m

payments of £5-22 (Total £50-76) carr. £1 e i

DISCO-Consoles.
TITAN GROUP/DISCO SPKRS

Also for increasing output £45 .00
GUARANTEED FOR 5 YEARS

of lower-powered Ampli-

T12/35 127 35w £14-00 £10-95
T12/60 12" 60w £21-00 £14-95
T12/100 127 100w £36-00 £23-95
T15/60 15" 60w £27-00 £17-99
T15/70 15”7 70w £28-00 £19-95
T15/100 15”7 100w  £39-50 £28-95
Imp818 2 T18/100 18" 100w £44-00  £29-95

o iﬁ)&g'}ﬁ;ﬁgﬁfsg TERMS MONTHLY PAYMENTS
FANE CRESCENDO | bowi 1zss  (rry 240 « 8 0 svaz  ssson
o e | GG, R ERLINED G
BasalGuiceRoreater Model T15/60  (Ea) £3-99 & 8 at £225 £21-99
Our Price £33 ,QK Model T15/70  (Ea) £495 & 8 at £2:37 42301
Carr. Free Model T15/100 (Ea) £6-00 & 8 at £3-37 23296
Rec. Ret. Price £49-30 Model T18/100 (Ea) 2895 & 8 at £3-37 23391

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUARANTEED. Impregnated and Interleaved where necesaary.
Primarles 300-850v. 500/s, Boreened ALL PRICES INCLUDE VAT
MIDGET CLAMPED TYPE OUTPUT TRANSFORMERS
250v. 60mA 6-3v. 2a. £1-76 Standard Pentode 5000 to 3 ohm,
250-0-260v. 60mA 6-3v. 2a. 21-85 or 7000 ohm to 3 ohm £1-12.
FULLY SHROUDED UPRIGHT MOUNTING Push Pull 8 watts EL84 to 3 ohm
250-0-250v. 60m4 6-3v. 2a. 0-5-68-3v. 2a. or 15 obm £1-88; Push Pull 10-12
260-0-260v. 100mA 6-3v. 4a. 0-5-6:3v. 3a. M-ss watts v, 8 to 3 ochm or 15 ohm
300-0-300v. 130mA 6-3v. 4a. C.T. 6-3v. £2-61; Push Pull 10-12 watts
1a. for Mullard 810 Amplifier 25-20 to match 6v. 6 to 3, 5, 8 or 15
350-0-350v. 100mA 6-3v. 4a. 0-5-6.3v. 3a. 2438 ohm £2:72; Push Pull EL84 to
350-0-350v. 150mA 6:3v. 4a. 0-6-6-3v. 3a. £5-80 3 or 15 ohm 10-12 watts £2-61;
425-0-425v. 200mA 6-3v. 4a. C.T. 6v. 3a. 2985 Push Pull Ultra Linear for Mul-
425-0-425v. 200mA 6-3v. 4a. 6-3v. 4a. §v. 3a. lard 810 etc. £4-35; Push Pull
15-18 watts, sectionally wound
8L6 KT66 etc. from 3 or 15 ohm.
23-71p. Push Pull 20 watt high
quality sectionally wound EL34
6L8 KT66 etc. to 3 or 15 ohm,
fully shrouded. £6:37p.

SELENIUM RECTIFIERS
F.W. (Bridged)

Alt 6/12 v. D.C. output. Max. A.C. |
input 18v. 1a 45p, 2a 57p, 3a 65p,
4a 95p, ba £1-15.
L.F. CHOKES 150mA, 7-10H,
250 (2 £1-28; 100mA, 10H, 200Q
£1-10; 60mA, 10H, 400Q 41p.

HI-Fl ITEMS
PREVIOUSLY ADVERTISED INC.

DISCOUNT LINES
ARE STILL AVAILABLE.

RSC PRICES INCLUDE VAT

450-0-450v. 250mA 6-3v. 4a. C.T. 5v. 3a. £10-45
TOP SEROUDED DROP-THROUGH TYPE
250-250v. 70mA 6-3v. 2a. 0-6-6.3v. 2a. £2-60
250-0-250v. 100mA 6-3v. 3-5a. 22-90
250-0-250v. 100mA 6-3v. 2a. 6:3v. la. 28-20
850-0-350v. BOmA 6-3v. 2a. 0-0-6:3v. 2a. £3-80
250-0-250v. 100mA 6:3v. 4a. 0-5-6-3v. 3a. 24-35
300-0-300v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. £4-36
300-0-300v. 180mA 6 3v. 4a. 0-5-6-3v. 1a

sultable for Mullard 510 Amp. 25-20
350-0-350v. 100mA 6-3v. 4a. 0-5-6-3v. 3a £4-835
850-0-350v. 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5-20
FILAMENT OR TRANSISTOR POWER PACK
Type: 12v. 1a. £1-10, 6:3v. 1-5a 21-08, 6-3v. 2a.
£1-10 6-3v. 32 £1-70, 6:3v. 6a. £2-60, 12v. 3a. or 24v.
1-5a. £2-60 0-9-18v. 1ia. £2-26, 0-12-25-42v. 2a.

2319

AUTO (STEP UP/STEP DOWN) TRANEFORMERS
0-110/120v. 200-230-250v. 50-80w. £2-80 150
watts $5-20, 250 watts £8-37, 500 watts £9-84
CHARGER TRANSFORMERS

0-9-15v. 1}a. #8-08, 2}a. £226, 3a. £2-32, 5a. £2- -84,
6a. £3-19, 8a. £3 48

Practical Wireless, May 1976
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SYSTEMS UP TO 300 WATTS OUTPUT A7 VNBEATARLE

PRICES

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119-95

Twin McDonald MP80 type turntables. SBonotone or Acos cartridges with Carr
dismond styll. Facllities as TDI Conaole hnt with built-in 100 watt Power Am- £2+50
plifier, corapiete with 1id. Or Dep. £18-95 and 18 fortnightly pymts 26-78 (Total 2185-99)

STEREO VERSION £|55 or DEPOSIT 225 and 18 fortnightly

pymts 28:30 (Total £174-40). Carr. £3

R.S.C. COLUMN SPEAKERS DEAL FOR VOCALISTS

All types 15 Ohms covered in Vynide & Vynair TPERCE 20 7‘)"‘;‘2‘;:”%:2:“?5

our
TYPE C132 40-50 WATTS £27'95 127 25 watt Highly sensitive high flux
Incorporating two \i| fRel

with blgh power voice colls.
18% X 8~ speaker units. Dep. £3-98 Hlze approx. 54” X 147 x 11”7, Dep. £3-00 &
monthly payments £8-50 (Totul lsl 96)

Vi 0? “"ﬂ"m"

L mm W»:;
N iy
T "l

..
HEADPHONES

50 WATT
1' 1
RNTA

Complete with lid'

Bond for
Catalogue

DEP. £19-95 & 18 fortnightly.
SPEAKER payments of £9-19 (Total £185-37)
a0 STEREO VERSION

N

ae OF AD BOVE

bove Termas DEPOSIT

Or DEPOSIT m 95 and £209.95 and 18 (ormlghtﬁo £Izs 00
g_fortnightly pymts. payments £6-71 Carr. £1-60
1 19 (Total £288-37) Carr. £5-00 (Total £140-78)

n' E P.
and Powen AMPLIEIER b

Units listed balow
(a) DISCOMAJOR TWIN
TURNTABLE CONSOLE with

TDIDISGO GONSOLE

Incorporsting twin BSR MP60 type

integral 100W amplifier tables and Sonotone or Acos

(b) PAIR OF HI-Fl W’PHONES ariTidges  with = dismond - atyil.

(c) MATCHING ‘MIKE® parats Vol. controls for each

{d) PAIR 50 WATT SPEAKERS a5 ormins **Ous Tome bd
Black Rexine covered gggy Controls. Separate inpat
Cabincts Size approx. for ‘mike’ with vol. control.

187 x 18" x 8” q Black Vynide covered

(a) (b) () & Cabinet with lid, s

{d) Carr. £4-00 Or DEP. #1496 and

18 fortnightly pymts.
£5-47 (Total £118-41) Carr. £1-50

TD2S STEREO VERSION

Bupplicd with above in

FANE DISCO 60C SPKR UNITS ~ *wpicisih vt

Fabulous specialist rango 8pkrs in heavy Vynide covered for £
cabinets with protective Corner pleces. List Price £87-00 pr. ext.ra

FANE {JLTRA HIGH POWER SPEAKERS & KITS

All power ratings are R.M.8, continuous. 8 YEARS® QUARANTERE
High flux ceramio magnets. ALL CARRIAGE FRER. *SPECIAL PRICE

‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50T

18”7 100 Watt 15”7 60 Watt | 12”7 50 Watt
14,000 gauss 14,000 gauss 13,000 gauss
8/i50 8/1sg 815 £|2 95
£38'95 *£I9'99 Dual Cone. Terins

Oep:26-A5a0d8 | Dep. 2299 and 8
mthly paymerts monthly payments,

£4-60 (Total £43-75) £2-62 (Total 823-95)
FOR BABS GUITAR, ELEOT. ORGAN, ETO.

for pairs Dep. 8590
& 8 mthly pymts
£3-00. Total £20-00
PAIR SUITA BL B

(Total 457-00) Carr. 85p

ALL RSC PRICES INCLUDE VAT Jg:.\,11

INTEREST on Credit Purchases | GRESCENDO
REFUNDED settled in 3 months SPEAKERS

12 mthly pymts. 8406
oy’ £49.95

i ALL PURPOSES
‘POP' 25/T 12" 25w | HIGH POWER
Dus cone. / TWEETER PH50
Gotins £10°99 | zooepe mnesorm

Guitar use;
Terms !or Patrs: Deposit £3-98
and 8 mthly paymts of 2378
(Total #25-98). Carr, free.

filter available 55p.

v £6+65

GUITAR AMP.
iﬂ:ﬁﬂ:‘mﬁl} E:'; 1I09 Bpwuker C!utnut 10 watls AAL'V:‘ALH:‘RA}E%:A:’:

R.M.8. Continuous. ahck Inputsfor Microphone and Instrument.
: Volume, Tone, Tremolo Bpeed, Tremolo
tonsity.
Terma:

99
psyments £3-40 (Total £34-98) Carr. iree 29

RSC PHANTOM 50 COMBO AMP. £59°95

Rating 50 watts. 3 inputs, 2 vol. controls—Bass, Treble Prescence. Carr. £1-50
Buitable for Lead or Rhythm Guitar, mic., Radlo, Tape ete. Inc. High Flux 187
50w Speaker. Dep. £7-05 & 8 monthly payments £7-48 (Total £67-79).

PHANTOM SO/GP all purposc version of above. £69.95

Extra high senaitivity. Sultable for Bass Guitar. Carr. £1:75
Or Dep. £8-85 & 8 monthly payments £8-70 (Total £79-85)

FAL PHASE 50-4 AMPLIFIER 50 WATT

Solid state. 4 Bep. controlled inpute Plus master vol. control. Ind.
Bass and Treble Controls. Protection agalnst serious ofp overioading.

DEPOSIT £7 78 and 8 monthly

BOWntt.
TITAN T2H HIGH FREQUENCY UNITS

Incorporating a pair of Highly Scnsl-
tive Horns with gubstantially Bat

O/p for spkrs. 8 to 15 ohms. 8ize 17% x 77 x 74”. 200.250v, A.C.

mains. Ofp 50w £48 60

R.M.B. Deposit £8-60
& 8 mthly.payments £5-75. Total 254-60 Carr. Free

FAL PHASE 50-4 WITH LI12/2
70 W TWIN SPEAKER UNIT

Employlng Btandard 8 Track
Cartridge Or Dep. o

£4-85 & 8 monthly £37 95
pyts £4-88 (Total £43-65).

I.S.E. JINGLE MACHINES JINGLE 8-+

Vynide covered. Fitted with protective
corner pleccs Carr £2-50. .

Dep. 0- & 12 monthly payments
l7 -67 (Total 5102 -04)

HEAVY DUTY CABINETS

Black Vynide covered. Fitted Protective
Corner Pieces. Cut

tesponse to over 15 kHz. Rating
70/100 watts. Imp 8 or 15 Q. Or Dep.
paymente £4-38
(Total £39-99). Carr. 55p
ALL 2-TONE _VYNIDE & VYNAIR FINISH
L12/2 50-WATT Fitted pair of 127 £39 95
rating 100w. Imp. 8-15 ohms. Carr.
£1:50. Terms: Dep. 25-11 &
L12/50 12" 50 WATT 13, 000 lmes
15 ohms. Terms: Dep.
£31 +91) Carr. 55p.
LIQUID WHEEL from
PROJECTORS  £29-95
PULSAR el price  £106-95
21
(Totnl $181:68), Supsr 8L Unlit. 1000 watt
per channel. Manual override buttons, 2

2495 & 8 monthly £35 95
HIGH QUALITY L’SPEAKER UNITS
35 watt high flux speakers. Music
8
monthly payments. of £5-11. (Total £45-99).
£4-9
mthly pymts. £3-37 (Tozal £26 95
] e e e
‘SOUND TO LITE’ SYSTEM
495 and 18 fortnightly payts. #5-98.
spotbanks with 6 bulbs (8 sep. colours) 5 yd.

for varfous B8peaker

or with Combinations. Carr. £1 ecach unit. Blzes and 10 yd. leads, fitted plugs. Units sold sep.
Li25 100 W TWIN SPKR UNIT P e w13 x o a100s | FAL SOUND-TO-LITE UNIT £21-60
Sultable for all purposes inc. Bass Gultar 24" x 247 x 127 $19-95 3-WAY SPOT BANK
. car. 2250 £94-50 36" x U7 x 127 £26-05 Excluding Bulbs  Esoh £16.20
Terme. Dep. $14-50 & 18 fortolghtly pay- " x 247 x 127 22895 | COMPLETE SYSTEM GRB
ments £5-15 (Total £107-20) 304" x 28" x 12” 2895 | 1 00 8potbanks and bulbs n-ao.‘SS
Barclaycard IL ORDERS & BEXPORT EKOUIBJIJ

New Branches at YORK
CARLISLE, DEWSBURY
and PRESTON

OPEN ALL DAY SATURDAYS (5 Oay Week)

BRADFORD 10 North Parade (Closed Wed.). Tel. 25348
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Grolt Western Arcade.

. 021-238 1279 (Clolld Wed.).
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq.. The Precinct.Tel. 25083
DERBY 97 St. Peter's Stroot (Clond Wod) Tel. 41381
DARLINGTON 18 Morthgate (C! Tel. 68043
DEWSBURY 9/11 Kingsway (Closed Tun ) Tel. 468058
DONCASTER 3 Queensgate, Waterdale Centre.

{Cloaed Thurs). Tel. 83069

(Closed Wed.)

e

e All items subiject to nvmlnblllly

My o Prices correct at 5.3.76 E. & O.E.

~BEINBURGH 101 Lothian Rd. (Cl. Wed.), Tel. 229 9501

GLASGOW 326 Argyle St. (Ci'd Tues.). Tel. 248 4138
HULL 7 Whitefrlargate (Closed Thure.). 20505

LEICESTER 32 High Street (Closed Thurs.).Tel. 56420

LEEDS 5-7 County (Mecca) Arcade, Briggste

(Closed Wed.). Tel, 458252

LIVERPOOL 35 Dawson’s Wny, St. John's Shopping

Centro (Closed Wed.).

LONDON 238 Edgware Road, W.2, (Clond T;nun)

MANCHESTER 80A Oldham Street (Cloud Wed ).
MIDDLESBROUGH 103 Linthorpe Rd. Tel. 210585

AUDIO HOUSE, HENCONNER LANE, LIIDI 18.
Tel: Pudsey (09785) 77881,

MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0, o 0.0.D dor 41.

.W.0. ot 0.0.D.
POSTAGE 40p PIE ORDER OB AS QUO‘I’ID
TRADE SUPP‘LIEO LARGE 8.A.E. REQUIRED

FOR FREE CA GU.
NEWCASTLE UPON TVNI 24 Newgats Shopping
Centre, 59 Gralnger St. (Closed Wed.). Tel. 21469

NOTTINGHAM 19/19A Market Street
PRE (Closed Thurs.), Tel, 48048

N
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51978
SHEFFIELD 13 Exchange Street (Castie Mkt. Bide.)
STOCKPORT (Closed Thu
8 Little Underbank (Closed Thurs.).
SUNDERLAND 5 Market-Sq. (Closed Wed)). Tol 7067!

YORK s cHurch ST. (Sves) Tel. 34355

and Access
accepted

Tel.

“

1828
Tel. 236 2778
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PRE AMPLIFIERS

TUAC

FTRANSISTQR UNIVERSAL.AMPLIFICATION CO..LTD.

163 MITCHAM:RD. LONDON SW17 9PG:01-672 3137/9080: VAOS

MONO DISCO MIXER WITH AUTO FADE | Sorccr s roac sovreoot
g fier modules. Extensive research has gone

. - - 3 5 . 3 p v - Into various wide range tone control clrcuits

MEE o . o gl ot Tl s TSRS Sl T to produce superb sound quality. Thou-

> - 0 '-0”0- c '-c-"-ﬁ % c e sands are already in use in high quality

A ’ - G e e AR LS -~ - gl professional amplification systems.

. - VAOS8 Vol. Treb, Mid and Bass controls.

] P i = Hi. IMP. FET., I/P suitable Mid. Guitar,

Q . Q c t ® ° Radio, Crystal/Ceramic P.U, Sensitivity

@ - i LA i - m*“" 4mV. Treble +35dB at 16kHz. Mid +20

. —15dB at 1kHz Bass +20 —10dB at 40Hz.

Designed for the discerning D.J, of professional standard. £6-50
Oftering a vast variety of functions. Controls: Mic Vol; Tone, VAOSG6 Vol, Treb, and Bass controls. Sensi-
over-ride depth, auto/Manual Sw; Tape Vol; L & R Deck tivity 8mV. Treb +28 —15dB at 12kHz,
Faders; Deck \/Igl;me; Treble and Bass; H. Phon Vol Selector; Bass +18dB at 40 Hz. \ £553

Master Vol on, Sw. Max output 1V RMS. SVAO8 STEREO PRE AMP Vol, Treb, Mi
Specification: Deck Inputs—50mV into 1MQ; Deck Tone Con- £3 I = and Bass controls, |/P suitable, Guitar,
trols—treble +20 —10dB at 12kHz, Bass +22 —15dB at 40Hz; 50 Radio, Crystal/Ceramic P.U. Sensitivity
Mic Input—200 ohms upwards, 2mV into 10kQ2; Mic Tone PANEL SIZE 4mV. Treble +35dB at 16kHz. Mid +20
Control—Total Variation Treble 15dB, Total Variation Bass 18 x 44in —~15dB at 4kHz. Bass +20 —10dB at 40Hz
10dB; Tape Input—30mV into 47kQ); Power Requirements— DEPTH 3in. Plus Full Balance Contiol. Full I/C operation
30-50 volts at 50mA. supply voltage + 15vDC. £12-50

* TUAC AMPLIFIER MODULES * POWER AND QUALITY *

® 125 watts RMS
contlnuous sine
wave output

Power supplies vacuum impregnated.
Transformers with supply board
incorporating pre-amp supply.

TLI0O

IE&OX 3in 5x5x3in
@ 60 watts RMS @ 100 watts RMS

continuous sine continuous sine
wave output wave output

® 2R.CA. 110 watt @ 2R.CA. 150 wat
15 amp transistors 15 amp transistors

£19-50 PS %50 for supplying 2 £13-50 £l 6:25

7 x 64 x 3in

@® 4R.C.A. 150 watt 15 amp output transistors TP125s £22-00
PS 60/60 for supplying 2
TL60s £19-50 | gpecification on alt power modules. All output

® Rugged layer wound driver transformer :g :g i :;5; VO']:S ;OI' ¥t}§g ::gz: power ratings + 0-5dB; Outputimpedance 8;/15
@ Short—Open—and Th | ! voits tor ' ohms; THD at full power 2% typically 1%
- " ermal - overload | psg 60 -+ 38 volts for TL6D ~ £11-50 input sensitivity 60mV into 10°k0; Frequency

protection
PS 30 + 25 volts for TL30 £7'50 | response 20Hz-20kHz +2dB; Hum and noise
® Only6 connections PSU 2 for supplying disco mixer bet?er tﬁan—70dB. *
£5°50

7 STOCKl‘STS"CALLERS ON'LY ; TL30 New from TUAC TL30 D.C.
Geo. Matthews, 85/87° Hurst Street,..Birmingham coupled power amplifier
{Tel. 021-622 1941) module.

Arthur. Sallis Ltd., 28 Gardaer: St. (Tel. Brighton-65806)
Bristal Disco. Gentre, 26 The Promanade, Glouckster
Road (Tel. Bristol' 41666) ;

Socodi, 9 The Friars' (Tel. Canterbury 60948)

Cookies, Disco Centre, 132 West St. (Tef. Crewe 4739)

At Music: ‘Centre, 88 Oxford - Street, Manchester
(Tel. 061-236°0340)

Damon Electronics,. 99 Carrington -Sfreet (Tel. Not-
tingham - 53880)

Electra Centre, 58 Lancaster Road (Tel. Préston 58488)

Mitchell Electronics, 64 °Winchester Street (Tel.
Salisbury 23689)

Mitchell Electronics for Southampton ‘area

Send large stamped addressed envelope with all enquiries or send £1

@ QUTPUT POWER 30 WATTS RMS
CONTINUOUS SINE WAVE

@® OUTPUT IMPEDANCE 8-15 OHMS

@ T.H.D. AT FULL POWER 05%

@ SIGNAL TO NOISE RATIO —85dB

@ INPUT SENSITIVITY 60mV INTO 50K OHMS
@ FREQUENCY RESPONSE 25Hz—50kHz

@ 8 TRANSISTORS

@ 4 DIODES

@ ONLY SIX CONNECTIONS £9.75

SIZE 5" x 5" x 1}

(refundable against purchase) for fully illustrated 20 page catalogue.
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FUZZ LIGHTS

RED

GREEN

BLUE AMBER

240 volt a.c. Long Life Candle
Bulb, Revolving Reflector, adds a
new dimension to disco lighting

effects. £ I 9.50

TUAC,

MARUFAC T WiHRS OF & LECY-HE NIC AND AMPLIFICATION
IPM N.T.
v ansounu SHOPPERS MON" 1UES THURS 'FR) ang, AT
« .8ambpm WEND9atm 1pgm

t —

. l'l@:'- © o W =

INPUTS. Four identical stereo inputs available with any equalisation. Two magnetic and two flat supplied as
standard. High guality slider control on each channel. Volume treble, and 3ass contiols for each palr of
sliders. Sensitivity mag., 3mV (R.1.A.A. comp.). Flat 50mV at 1kHz. Bass controls 3 13dB at 60Hz. Treble
controls + 18dB at 15kHz.
OUTPUTS. Up to 3 volts (+12dB) available. Attenuated output for TUAC Power
Modules. Rotary Master and Balance controis. Band width 15Hz-25kHz % 1dB.
Size: 25in long x
6ln high x 3In deep

| e e

P.F.L. Output 250mV into 8 ochms. Rotary Volume Control. Monltoting facility for
all 4 channels. Selection via touch sensitive illuminated switches. Switched visual
cue indicator.

MISCELLANEOUS FACILITIES. Two illuminated deck on/off switches. Mains illuminated onfoft switch.
Auto 1afe llluminated onfoff switch. Mains powered with integral screen and back cover. Complete with fuil
instructions.

* Lo-Line Twin 125

TWIN

Cutput power 60 watts R.M.S. Four
inputs, two channels each with
volume, treble, middie and bass
controls. Variable wave form control

£80-00

(125 watts version) £98-00
60 * Lo-Line 60
(single pre-amp version) £65-00
* Lo-Line 125
(single pre-amp version) £81:00
* Lo-Line 125
slave output power 125 watts R.M.S. £70-00

A Y All Lo-Line Amplifiers are 254in long x 114in high x 64In deep A'Y

NEW TUAC LO-LINE STEREO 250 125 wATTS PER CHANNEL

— £130

3 CHANNEL LIGHT
MODULATOR

® RCA 8A Triacs

® 1000W per channel

® Each channel fully
suppressed and
fused

® Master control to
operate from 1Wto &
100W

® Full wave control

® 12 easy connections

£15-50

(Single Channe! Version 1500 Watts £7-25)

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER—4LSMI

RCA 8A Trlacs

1000W per channel

Fully suppressed and fused
Switche¢ master control for
sound operation from W to
125W

Speed cantrol for fixed rata
sequence from 8 per minute t2
50 per second

Full logic Integrated circultry
with  optical Isolatlon for
amplifier protection

@ Full wave control

@ 13 easy cannections

£17-25

Paten:s applied for

ADD SEQUENCE CHASING AND DIMMING EFFECTS
TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR

® Speed Control 3 per
min. to 10 per sec.
integrated

Smee
é‘i \3&3? “‘v“‘“

® Fuli logic
circuitry

® Dimmer
each channel

SEQUENCE DIMMER MODULE—3SDMI

control

® 9 easy connections

£11-75

HOW TO ORDER BY POST

* ‘Make cheques/P.0 s payabig toss it
TUAGC LTD (PW5 o
or guote Access/Barclay Card No.
and post ta TUAC'LTD [PWS
to 163 ‘Mitcham Rcdd, London, SW17 9PG
We accept phone orders. against
Access/Barclay Card Hblders
Phone: 01-672 3137/9080

e

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACkING ‘FREE

ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER, H.P. ENQUIRIES INVITED
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NO HIDDEN EXTRAS—Prices include VAT and P & P. EXCEPT t WHERE
CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE—~BRS.

Wide range of Audio accessories & semiconductors.

} CALLERS WELCOME (MON.-FRI.)
OR SEND FOR LISTS.

TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

50 VOLT RANGE | SWITCHES

|SPST_TOGGLE 3 FOQR £1-06
DPDT TOGGLE 3 FOR £I-30
DPOT_SLIDE 6 FOR £1-06

12 and or 24 Voit
PRIMARY 240-250 VOLTS | Prim. 200-240V
R Sec. 0-19-25-33-40-50V

MAINS
ISOLATING

PRi. 120/240V

SEC. 120/240
CENTRE TAP WITH
SCREEN

mps
24y

12v

»
hd

COMPONENT PAKS

200 Mixed value resistors (count by weighz;
150 Mixed value capacitors (count by weight,
30 Mixed value precision resistors 3w 2%
15 Assorted pots & pre-sets

0 Reed switches
3 Micro Switches
| 20 Assorted tag strips & panels

ALL AT 959 PER PACK

Wi QUMY MR UL AUDID KT 28w
att . 1ifi
S Wait RMS AMPLIFIER  £3-50 11 movpnre'ifiers

10 Watt RMS AMPLIFIER  £3-86 W

25 Watt RMS AMPLIFIER  £5-13 | | +Power supply

125W RMS AMPLIFIER  £17-41 | |+ Transformer

:25 ::“1: :or g g IgW ‘£B-30 14 Front Panel

or 7-05 i i

POWER SUPPLIES 3.5.10W £1-68 | o Ks:ifc'h”’;fo? e
headphone socket. Plus In-

POWER SUPPLIES 25W £3-93
ER 3w £2-42
£3-08 | structions book £35-53.
TRANSFORMER 2$W £3-95| R —

5,20,24,30 2:68 | BSR MINI-DECK
1 4 Speed Aum Changer £8-
o B 28R

ow
nuin
wn

SéLDERING ¥
STAND FOR ABOVE

a1
£4-17
| £1-49 o
MAGNETIC TO CERAMIC |
CARTRIDGE CONVERTOR
16-46 QPERATING VOLTAGE 2045V
19-17t | ONLY £3°5

MINIATURES

O NG bW
ooouoa
DWWO =

PN ———
OO0 RANOBANALWN—O

e
CLo®WEWLMAEW| N| —OO
VOWONOO NI WBNN—

37
42 -
159 3000 66-40t | HIGH VOLTAGE
*[[SV or 240V Sec. | Mains Isolating
only. Prim. 200/220 or 400/440 | 208
| Sec. 100/120 or 200/2 0 | 236
| &P |24
YA Ref. ( 22
60 5-77 | 206 |A, 1A
350 247 13-33 203 500 500
1000 250 28-431 | 204 1A, 1A
2000 252 47-65¢ ' S112 500
AUTO TRANSFORMERS ' BRIDGE RECTIFIERS
Auto Taps 1 soy 0-6
| 100v

Watts) £
0-115-210-240 2 100V
4 200V

AT
SR8

30 VOLT RANGE
Prim. 200-240V

Sec. 0-12-15-20-24-30V
R mps
112

700'(DC)
243

W&&&N—VNN—N—

CARTRIDGES
28 | Magnetic Sonotone 100
l Ceramic E.E.I.CS 2000

£5°85
Single and Auto ((: hassis) £2I £2.08
] Glrrlrd SPIS( hassis) (

NEW STEREO 30

| TEAK AUDIO KIT 15W

7
0-115-200-220-240 H S oov
SR . 400V

Smmmaun-o
OOQOOOOOW
;;0@0“&““

60 VOLT RANGE "

Complete Stereo Chassis inc.:

7+7w RMS, mp, Pre-amp,
Power Supply, Front _Panel,
Knobs (only needs Mains Trans.).
Stereo 30 £19-94. Mains Trans

| Teak veneered cabinet
162:411§:43%:, aluminium
chassis, heat sink and front
panel brackets plus back panel
and sockets etc. £12-16

1
0
0
0
o
0
: . 0
Prim. 200-240V 3000 2

Sec. 0-24-30-40-48-60V
R mps £

-44t 2A -97
39461 soov I0A(PM 7A6) 2-71 |
CASED AUTO TRANSFORMERSl -
3 140|V mains lead input & USA 2 pin | I\E/gTBMETERs
. outiets.

o 20VA €4 Ref113W  |AVS T2 oo

9 :
1

1

3 42 Teak veneered cab. £4-87.

STEREO FM TUNER
£61:54 4 pre-selected stations supply 20-35V. 90mA Max. £25-20

£24-24
Barrie Electronics Ltd.

£24-54
AVO
3, THE MINORIES, LONDON EC3N 1BJ
TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

Ref 4W
| AVO Cases
Ref 67W | Accessories.

Ref 84W

and

n-
] S
14-56 OW R UNIT

17-01% N _SITE TOOL ISOLATORS | CCi12-05 Output Switched
20 240 to 110V '500VA to 2KVA 3-45-6-7-5-9-12V
21-87¢ (to BS3535) Send for details at SOOmA £4-92.

000000000 H

= >
NODOWNMAWN—O

TRANSISTORS 3 ) » ® o
P p | BC132* 11BC178B 18 | BC261A 16 | BCs59* 9
AC125 20 | ABY28 30 | BC135* 12BC179B 19 | BC262A 18| BCY70 15
ACl26 20 | ABY27 34 | BC136* |18B018‘2B' 10 | BC266A 18 | BCY71 18 ®
AC127 20 | ARY28 30 | BC137* 186BC182L* 11 | BC267A 14 BCY72 14
AC128 20 | ABY29 34 | BC138 IIBBCISSB' 10 | BC263B 13 | BD1ls 80
AC132 35 | ARY67 70| BC139 | 36BC183L* 10 | BC268 13 | BDl21 00
AL ojmalte 15)301 | BNClanf B S0BDEY % i Il h tertaini
ACI5L | BA16S 12 | BCl47A* ' 9BC1s6 25 | BC301 26 | BDI1Sl 38 Enro] in the .BNR & E School and you U Tere 6 Gl
ACISS 27| BAX12 10| on b cop LISTS | BS302 24 | BD132 38 and fascinating hobby. Stick with it and the opportunities
A AR 8 TE GIFT SIL 108 | Bosos 7 bbiser 37 and the big money await you, if qualified, in every field of
:g}g; g gg%g;A 111 Pplastic BC 108 Bcgm; ig ggigg; gg Electro.nlcs tpday. .We oﬁe.rt.he ﬁnesthome.studytrammgfor
AF114 24 |BC10S. 10| while stocks last | BC09B* 16| BD13s* 47 all subjects in radio, television, etc., especially for the CITY
AF116 24 | BC108B 11 BC317A® 12| BD136* 54 AND GUILDS EXAMS (Technicians' Certificates); the Grad.
AF118 24 | BC109 11 | BC157B* | 12BC212A" 13 | BC319B* 12 | BD155* 76 R K
ARl 24| BCIOSB 12| BCISaA: | J2BC2laLe 18 | BC32Be 18| BDI8oe 54 Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE;
BC169A BC213B* 2 i . iei i .
Arine o Boils I BoaeA. | IPBCB 1% BOsae- 18 BDY20 80 P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
:gmg 30 Bcugz 15 BOLgSB: | [4BC2l4* H ggggg: 13 gg};i. 22 Also courses in Television; Transistors; Radar; Computers;
ﬁF}§§ o ggﬁg. %§ Bc{wgg' '}§§S§§§k: i8 | Bcser %s priss: 20 servo-mechanisms; Mathematics a:d PrgcvtiEcslz'gr?;isF:osc
F1l B BC173B* | 16BC238A > i i i
AF‘239 37 | BC126* 14 | BC177 ' 17BC2395° 15 | BCS68* 9 | BF160* 20 ead|o' °°ur.set:”£?1.ﬁq“'%r?:)em'bWi anv: o T I
SILICO | BESISTORS "INTEGRATED F{OCIAEIEE A EeRallgs) (R0 SFI[H IS e 1 & o
Bl{fglﬂﬂl% 1§p* each CIRCUITS SAE for full iist of com- of exam successes. We are the only privately run B!’ItlSh home
ooy oA 1oo [ Samante E14 L L ponents ‘same day de- study College specialising in electronics subjects only.
200V 3A  18p I0ma 0 8 18p | spateh to  mail order Fullest details will be gladly sent without any obligation.
%BIIRTORE 7401 20p customers”  “Minimum
200V 14 s00 | TNGGbS  ap | 7402 18p | order£lp &p25p™.
Soov La g0p | INd0os 10 7303 o Cailers Mon. - Sat. incl. P R N e 0 0D 0 0N S . D AN G S e 6 s g
pl1 3 p | 7404 p
e e iTED ff}'gfﬁé‘i}’gg‘“’ S GLTAGR e | BRITISH NATIONAL RADIO & ELECTRONICS ]
CIRCUTTS T8 e, | REGULATORS 120R Red 20p ] SCHOOL, Dept WC56
ERRBAR 4v3, 4v1) sv1, | (TOB) 1364 Amber P.O. Box 156, Jersey, Channel Islands ]
i 5V6, 8V2, 8V5, v A2k .
709 (8 pin Dil) 40p | FUB gvz, o1 5V 1A 1760 | 106y Yellow ] |
741 (8 pin Dil) 33p 10V, 12V, 13V, 12v 1A 178p P
16V, 18V, 50, . TIL209 Red | by il |
NE555 80D | All at 19p* each | 18V 1A 175p 25p
ADDRE
VAT—Items marked * add 25%, Rest at 8% I S8 I
Flint House, High Street, Wallingford, Oxon OX10 0DE i (Block caps please) I
wl. Wallingférd (0491) 35529 Telex 4SPWALFRD849349 B BN SN SN BN ED BN G EE B ES S G a8 S w8 an B
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SAXON

ENTERTAIN MENTS LTD

SA1208D—120 WATTS RMS POWER AMPW
Uses 150W 16A RCA devices
All three types include

In the

SUSTHTI 7000

professional standards - realistic prices

POWER
SUPPLIES

on glass-fibre P.C.B.,,

W 10 Transistors 4 Diodes—Fibre Glass P.C.B. same series O :
B Typical Distortion—0-4%,: Noise—80dB P(;‘;,?,e,f’"}ﬂ,‘,y t?ﬁ;‘esd
W Short, Open Circuit proof—Load line limiting S0 and ready to wire:
H Only FOUR Connections—Simplicity! 60 W. RMS
B High sensitivity (240mV) suits most mixers into 8 (65V) PM120/1  for one
B 30 H,—40kH7 4 1dB Frequency response £12-50 SA1208 £11-60
m Singlesupplylinc—nooutputcapacitor needed (95v) PM1202 for t
B Standard 8Q output—will opcrate on other SA308 SA1208D oirls-‘gg
impedances 30W. RMS
B Compact—6" > 3" x 14" (15 x 8 > 4cm) into 82 (48V) PM601/2 for one or
@ All individually tested before despatch £9-50 two SA608  £10-50
All units individually tested and guarantced PM301/2 for one or
SAI1208D £19-50 Large SAE brings leaflet two SA308  £8-80
SYSTEM 7000—DISCO CONTROL UNIT in Modular
Complete and ready to plug in e e e e Form
Totally encased-—no soldering at all Printed  circuit _ sub-

OOOOOO OQOUGO
© 9 pETIEA s © °

= Sean > o

Tough, bold, two tone stainless pane!
for panel mounting or freestanding
Inputs for 2 ceramic cartridges/tape/
microphone

Individual deck controls AND left/right ® Controls—L. to R.: Mic, Vol/Treble/Bass,

fader Autofade depth, L/Deck Vol, R/Deck
Low noise (—80dB) 20 Hz S0kHz + 1dB oS CtTl, G, B

Suits all Saxon amplifiers and most other Master, Monitor Volume, Monitor

| watt hcadphonc itor—fi p sition :
E3 monitor ve po

switch with mute positions

assembly version of disco
control unit: All  clec-
tronics included. Only
piugs, socket and one
switch required.

MONO STEREO

£18-50 £27-50

.

FRONT PANEL .
FOR ABOVE £3-50

SYSTEM 7000 LIGHTING s

CONTROL UNIT = T e T omE T op
& Full control of 3kW of lights (1kW/channel)

B Audio control plus sequence plus override

B Variable specd sequence with slider function control ¥
B Stainless steel two tone panel—matches mixer @ o
M 13 wransistors 8 diodes-—advanced control circuitry

M High audio sensitivity-—operates from any amplifier

M Attractive Bondene case—free standing or pane! mounting

M Individual tone controls p/us master audio control

FE S —eT
SUPERFECT MODULE
On P.C.B.requires only plug/socket/

Soundlite
3kw Converter
Module

O/P up to | kW/channel:
Individual tone and mas-
ter controls: RCA 8A
triacs: Scintillating Light
Display: Operates from
any amplifier: Glass-fibre
PCB: Unbeatable value
at

fnc. case and plug—ready to usc £38-00 pane! for mounting as desired £27°75 £15-50
SYSTEM 7000 MODULAR MIXING with panels e 'NOSSEAR e
as illustrated £y M FC

@ COMPLETELY WIRED WITH STAINLESS PANEL o TOEC With same facilities and

@ Up to 20 channels mono. stereo or mixed b i performance as corlnple;z?
Inputs for all sources inc. mag. cartridge o~ e s \hmg lw‘l‘lh Ul;mets 28
Wide range bass and treble controls Only one mixing module required 0 1 :n:u(ra:\odulcs MioRZ0
+W monitor power outlet Feeds most amplifiers used with one mixer. On

Modern low noise circuitry
Echo send/return facility @ Complete—rcady to plug in or soider
Scm matrix—bold panel @ Individual monitor buttons

@ Send for details el 1

INPUT Mono £8-50 MIXER Mono £8-50
Sterco £12-00 Stereo £12-00

W 20Hz-30kHz + 1dB - | "‘f-: |

SAXON STROBES 150 WATT LIQUID
RUEERSTROBE WHEEL PROJECTOR

1 flash/2 sec up to 20 flashes/sec £24 . 75

B Compact black Bondene case B Complete with wheel
B Ideal for the mobile disco or smaller club H 150 watt tungsten lamp
I’RO-STROBE ¢ s o
External trigzer—audio up o 240V W Wide rz:‘nge of extra effects may be
Use with Soundlite for rainbow strobe cffect attache

glass-fibre
Soldered or cdgc

connections.
£5-50

IM.7001/M
o oot
stereo input £9-00

IM7002M  £5.50
M700ES £9.00

stereo mixing

(

e %marl. t(;)ugh Bondene case Rin 8in  Sin. B Sturdy construction
3iant 80 watt tube Discharge . B Adjustable feet .
energy up to 6 Joules £38 50 Spare wheels £4-90 £29 20
Cabinets Attractive range of spcaker and other cabinets ACCESSORIES

Loudspeakers !2/50W high grade chassis units:

14000 gauss: presence dome: £14-50 at our showrooms. Enquiries welcomed.

Mics: Headphones: Special Lamps.

PRICES include carr. and packing. VAT must be added to all orders at 8°,. C.0.D. 65p extra: S.A.E. all enquirics please.

Send or phone your Orders by post—Please make cheques or crossed P.O.’s payable to

BARCLAYCARD SAXON ENTERTAINMENTS LTD.

No. for prompt_attention. 327-333 WHITEHORSE ROAD, CROYDON, SURREY CRO 2HS
After 5.0 p.m. leave your Telephone: 01-684 6385/0098

TRADE
ENQUIRIES

Send for name and address

of your nearest wholesale

message on our answer- | Shop Hours 9am-5pm (Lunch 12,30-1.30): Sat. 9.30am-5pm. Prices and specifications o
suppiier.

phone. subject 1o alteration without notice. Mail Order desk 10am—4pm Mon-Fri.

VAT NO. 218 6921 49 RGD ENGLAND 1091983
Praciical Wireless, May 1976 7



£ e O N T R o N~
DIGITAL : CLOCKS : KITS : CALCULATORS

s 2 eeas 2 Saees 20oGeees 02020 Seeees 020 e
'p| “ALPHA": 4 GREEN -5" HIGH DIGITS d I I(t
Alarm Std.
Alpha Module (excl. case) ......Kit 13-00 10:00 o u e I S
Alpha Module (excl. case) ......Built 14:00 11:00
Alpha complete: Perspex Case Kit 15-50 12-50 r e
Alpha Clock: Perspex Case ....Built 21-50 17-50 o °
U T s Seees 2 2Soaaas Gaaes Gasees  Seeees o]
ALA M @ Tilt Snooze ® AM/PM @ Mains failure Ind. @ INCLUDING VAT, P. AND P.
@® Auto-Control Brightness by Photocell @ SATISFACTION GUARANT ED

' “DELTA™: 4 RED -5" HIGH LEDs ® Modern 2 Part Case
L Delta Module (excl. case) Kit f100 g7 ©® Drilled P.CE.
1 elta odule XCl. se TRl N 4 = g : S £
‘ Delta Module (excl. case) ......Built 11-50 Ity @ ¢ Digit Display 0'5: inch high
Delta complete: Perspex Case ..Kit 15-00 | 12-00 @ All components included
‘ Delta Clock: Perspex Case......Built 21-00 17-00 @® Even Mains lead included
Delta complete: Teak Case ....Kit 15-7¢ 12-70 i i
Deilta Clock: Teak Case ........Built 21-70 17-70 &, Ful |nstruct|on§
I s bttt A ik el O TS b @ Assembly Drawing
S 5 cees e e s e
@ Circuit Diagram

Perspex Case Colours: Black, White, Red, Green, Blue, Orange

Built Modules and Clocks: state 12 or 24 hour (Delta 12hr only). . eeeQoeoo
Complete Clocks: 2 Year Guarantee You supply only mains plug
[ s —— — — E— nd standard tools—Easy!
; \ “NOVUS'" CALCULATORS
650 Mathbox ....£5-40 @ 850 Mathbox .... £6:75

4510 Mathematician .. £16-20 @ 6020 Statistician .. £21-60 o

ECH21 234 EY8L 50 PCF86 50| Q8150/15 VP4l  -BS| ACY21 -85 [ BY127 -28

B ENT A ECH35 1-60 KY83  -70 | PCF2001.00 190 | VR105 59| ACY22 20 | BYZ10 -38

ECHi2 .80 EY84 .92 PCF201105 QV08/20 VULl -g0| ACY28 -23 | BYZIL .33
LTD ECHS8L -40 |[EY86/7 -40 | PCF801 -85 3-50 | VU120 117| AD140 47 | BYZ12 -33

. ECHS3 .52 [EYS8 -0 PCFa02 -50 Rio 75 | VUL20A AD149 64 | BYZIS -38

ECH84 -50 |[EYs: -50 | PCF8068 -80 | TH233 100 117 ADI61 -59 | FBY11A -29

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX | 1CL&0 50 |EZ40 56 PCH200 | Tp220 100 YUlss 0 ADISz S0 | F8V4LA -29

9 ECL82 -4b |EZ41 5§ ; a7 W107 35| AFl14 38 | OA 18

o ﬂ::m:lﬂuuv- of V.A.T. at 25% N Telephone 6743 EGL8> g3 Ez80 35 I;gl‘” gg U.:\Bqao ;; wg” 117 | AF115 ‘§° gAlg .gs

OB  45|6BA6  -41|6K7G  35/I2E1 8.51,35A3  76/DFs1 .30 |ECL84 70 /EZ8l -85 PCL83 B0 ypeq; .o X86 148 AF117 25 | OA47 18

0z4i  -56{8BC8  90{6K8G  -58(12J7GT 70 3505 85/ DF9s -85 | ECL85 70 |GYS01 -82 PCL84 50 ypcsl 80 ‘8§ AF121 -39 | OA70 20

s Ll MG R S 4 o om0 UR 4 e AL B B8 B
1A5GT 59|6BH& 75 6L6GC -68 12K76T 80 SsLeaT -88| DK92 115 | EF22 P 70 yBFes 47 | : q

1A7GT 806836  -64|6L7 ~ -59|12KB  .88|33ws .60 DKes 70 EF40 88 GZ3s 80 PEN4S 100y o0 o0 |INATI4 18 API26 23 | OASL 12

. q . . q . EF41 82 G737 1-20 PEN45DD v 2N404 283 | AF180 .62 | OAS8S 12
1B3GT -50(6BK7A -85/6L18 84 12Q7GT 60 3623 88 DL96 84 1-00 | UC92 60 | gNog8 .88 | AF1S6 71 | OA9O0 18

. 3 b d | EF42 90 [HABCS0 .
JH6GT -80{6BQ7A 64 8L19 200(128C7 -50|35Z4GT -82 DM70 -80 PEN4S 80 gcctu ‘90| oN1756 84| BALLS 18 | 0A91 18

1=

1L4 -25|6BR7 120(6LD20 -88/128G7 55/36Z5GT 90 DM71 1.78 | EF73 178 ‘80 O CcC8s 53

INSGT 70/0BRs 138/ONIGT J0|1s8Hy 86 45 100|DYgys 41 EFS0 30 [HLoaDD  PENSIDD | UG 83| N7 10 BALS B3| OAws 18

IRS ~ -50|6BB7 184|6Q7G  -50|128J7 60 43 1.00| DY802 47 A EF83 145 80| 200 | (1CHay paq | 2N2207 20/ BALZS 18 | OC44 13

184  -39|8BWs 100/6Q7GT -60|128Q7 -70/50Bs 1-00/ESOCC 7 EKE8s QLD o FEEAD. | UCH 88 3N ge e S
. - . . B g N H . | -

104 -70/6BW7 65|6Q7(M) -84|128R7 -75(50C5 70| EOF 2:20 g PrLa00 g2 | UCHBY 47 | SN300% ok | BClor .16 [ 0070 18

1Us  -88(6B28  57[6R7G 70|18 -84 |50CDeG ESsce 1go ERGs 38 “L“DI{W L33 50| UCLS2 45| 2N3703 86 BC108 18 | OCTL .14

D21 -80|6Ci  -47|8BA7  -55(1487 1. -48E92CC 70 .
30KS 98/aChG 50| BCTGT 8 |10AQs .5 |60EHs ah E10r 117 80 [HN309 178 pL3s 70 (UCLS3 -84 /oNs709 26| BO10S 18 | OC72 14
2X2 70| 6Ce 47 |88G7 -52/18G6  7-00|50LSGT 1-00 E182CC 3-00 -84 [HVR2 1-00 PL8I1 -53 UFe2 . AAlLD '20‘ BC113 33 | OC74 20
34 -80(8C9  2:00|68H7  -55/20DI  -80|86A2 76 E1148 62 95 HVR2A PL8IA 80 uvgo .2% AAl‘lg -23 gg}lb -20 8%;3 14
3D6  -47|6CBoA 47 88J7  64|20F2 B8 85A3 75 EAS0 40 - 17 PL82 48| ypgr g AALZE 20 BOLE ) Oor A0
3Q4  85|6CD6G 1.60|6SK7GT 52|20L1 1.2990AG 298 BAT6  1.40 40|KT41 117 |PL83  -50 U0 IS AAZLS 23 20
dhor N M BH 1RO R edl Bl B 6 U g Qo o bone & oo,
v 53 60L8s 2 |0vear B9laops  113|is0m: nll“cgl o -60 KT88 575 ogp|ULB4 48 4C126 18 BCY33 -26 | OC81 14

3vé  82|6CLBA .94 |6V6GT 83 2 : 3 ;

oas o T R rs Il |aeea Vo0 EAAE 5% ELs« 100|KTWe1l7s | PLsos 165 UMSO 80| ACl27 2| BOY3t 29 | OCBID 14

5CGS8 78| 6CU5 88 |8X5GT -50{2546G 70807 117 EB34 -35 EL35 800 KTw621-76 | PL308 1-10 UY4l -50 | AC128 -26| BCY38 -29 | OCB2 ‘14

SRAGY 94 6CW4 117786 @8|26L6q 705702 150 EBol 34 EL&T 300 KTWESL17 PLOW 168IUER 89 ARHYT %ISR0 5 | OCw o8
E . “B7 p . B . EL4 -8 H 6 . - B - -

5U4G 50| 6D3 75 7B7 82| 20YSG  -60|5763 178|EBC41 88 20 100 PY33/2 .:O U12/14 117 | AC166 -26| BF163 -2 | OC84 51

v . q

5V4G  -59|6DE7  -88|7H7  -88|2524G -80|6057 1-00| EBCSL 45 ELSL

SY3GT 85|6DTGA 887R7 2002525 75 e0s0 100 EBFS0 -40 | EL83  70|Pel 80| pyer .49 U0 400 4CIST 33 BEL7 49 | OCT23 28
523 -85(6EWG 88|7Y4  80|25Z6G -80(6067 100 |EBrs3 50 | EL8¢ 38 PABCSO 48| pyse .40 | U280 70| ACI68 B3 BEISO 39 0 &
574G 85(6ES 117|724  -80|28D7 200|713 -62|EBFss -40 EL86 60 |PCes Pyss 45 U6 88 ACHOE A0 B e | octes 89
5Z4GT 55|6F1  -80(9D7 703045 784002 59 |EBL21 .34 ELSS - .20 |PC88 70| pygs 47| USS 175 | ACISS 40/ BELSS 0% | GER00 L8
6/30L2 -80|6F6G  -80|10C2  -76/30CI15 -80(9006  -50|EC86  -9o EL360 180 PCOS 70 pys00. Uss 175 | ACTTE T B 0C202 -85
648G 146/6F13  90|10DE7 -88/30C17 85ACPEN117/ECss -90 ELS06 1320 |PCO7 42 111 |Uds 117 ACLTT 38 R
6ACT 60[6Fl4  -88/10F1  8830C15 85| AC2/PEN/ (ECo2 -85 | EMSO 453 PCooo 30 pysoo 4| USL 80 ot o Hafe (e 3
6AGS  -35(6F15  78|10F8  -76/30F5 75| DD 1-00/ECC33 2:00 w PYS01 45 S0l L e ol L ocaoa e st

SAHG B0|6F18 -84 |10F18  -60 30FL1 10| ACGPEN 60/ ECC35 200 EM8S 64 [PCCS5 80 pz30 50| U1 94 | : .
6AJ5  -76|6F23 80 10LDI1 -82|30FL2 110 AC/TH1 | ECC40 1.0 | EMB4 47 'PCCBS -85 QQvo3/l0 | U301 o] ACY20 23/ BY126 20 | 0C206 117

6AKS  47|6F24 1.00/10P13 8% 30FL13" -64 1 00| ECC81 40 | EMBS  1-20 PCC89 50 210 U403 90 yATORED TRANSIGTOR BETS:—

6AK6  70|6F25 117|10Pi14 2-34|30FL14 -2 ALS0O 1.17/ECC82 -39 ’ EM87 110 PCCI80 -80 Q875/20 U404 - ‘Lm (ACI118, AC1B4. AC157. Mub) -68p
6AMSA -70|6F28 781246  75|30L16 §2{ATP4 50 ECC83 -39 EMMB03 ~|PCF80 47 -00 | UBVL 80| per puck. 1—OCBLD & 2—OCS1,

6ANS  82|6F32  -70|12AC6 -80|30L17 -78|AZI -50 | BCC84  -40 2:50 PCF82 50 QRY5/10 U4020 75|} 0C44 & 2—0C4b, -55p. l—oce'm &
6AQ5  '53/6G6G  -60|12AD6 90 30P4MR  |AZ31 -go gccggb 1;47 EY51 -50 PCF84 -70 100 VP25 -85 1, __0C82 -82p, Bet of 3—0C83 -84ps
6AR5  -80|6GH8A 88|12AE6 -0 1:06|AZ41 50| ECC86 1-00 e

8AB7 117/6GKS5 76| 12AT6 47 30P12 -80|BL93 234  EOCSs 65 | VALVES ALSO REQUIRED TO PURCHASE. LOOSE OR BOXED, BUT MUST BE NEW. OFPFERS
6AT6  -58|6GU7 88 12AU6 -53 |30P19/ CL33 185|ECC189 80 MADE BY RETURN,

2:3? gg 2?5%}; %g llggxg gg 30?";‘1’1" 1(8}(8) gz;f 133 Eggﬁ? 1:10 All goods are unused, tested, and guaranteed. Despatch charges:—:5p on ail orders below £10 in
j value. Orders over £10 post free. Orders despatched same day as received. Any parcel insured against

8AWBA -90|6J6 -35|12BE6  -59|30PL13 1-.20| DAF91 -40(ECF82 -50
6AX4 -8816J7G .85,12BH7? -50|30PL14 1-20! DAF98 -60|ECF86 -88 | damage in transit for 5p per parcel extra. Terms of business available on request. Many others in

6BSG -8516JUBA -88112BY7 -85i30PL15 -80|DCO0 70! ECF804 2:638 | stock too numerous to list. Please enclose 8.A.E. for reply to any correspondence.
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15—120 Watts!

The HYS is a mono hybrid amplifier ideally suited for all licatl Input f (mag. cartridge, tuner,
etc.) are catered for Internally, the desired function is achieved either by a multi-way switch.or direct connectlon to the
approprlnte pins. The internal volume and tone circults merely require ting to external p {not
he HYS I: compntnble wlth aI’! LL.P. power ampliflers and power li To ease and ing a P.(f.
h each p
FEATURES APPLICATIONS
Complete pre-amplifier In single pack Hi-F|
Mult! function equalisation Mixers
Low noise Disco
Low distortion Guitar and Organ
High overioad o Public address
i Two simply combined for sterec
Pream p“ﬂer SPECIFICATIONS

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV;
Microphone 10mV; Auxiliary 3-100mV; Input impedance 47kﬂ at 1kHz.
OUTPUTS, Tape 100mV; Main output 500mV. .S,

AC1IVE TONE CONTROLS. Treble :12dB at 10kHz: Bass = at 100Hz.
DISTORTION. 0:1% at 1kHz. Signal/Noise Ratlo 88dB. 5
OVERLOAD. 38dB on Ma netlc Plck-up. oy
SUPPLY VOLTAGE 4 16-!

Price £4:75 + £1:19 VAT, P & P free.
The HY30 Is an exciting New kit from I.L.P. It features a virtually Indeltructlble LC. wlth short circuit and thermal protection.
The kit consists of: I.C., heatsink, P.C, board, 4 s, 6 ther with easy to follow construc-

tion and operating Imtructlom Thl: ampllﬂer is Ideally sulted to the beulnner in audlo who wishes to use the most up-to-
date technology avallable.

-
FEATURES APPLICATIONS
Complete Kit Updating Audio Equipment val
Low Distortion Guitar Practice Amplifier

Low Distortion Test Amplifier
Short, Open and Thermal Protection Audio Osctllator
Easy fo Bulld J
W i SPECIFICATIONS u ne
5 atts |nt° 80 QUTPUT POWER. 15W R.M.S. into 802
DISTORTION. 0-1% .q SW,
INPUT SENSITI

tVITY. 500mV.
FREQUENCY RESPONSE 10Hz-16ka-3dB
SUPPLY VOLTAGE. 418

Price £4:75 + £1-18 VAT, P & P free.

The Hvso lond: 1. L P’ s tgm 1 | 2pp h to power fler design. The amplifier heatsink
he of ni During the past three years the amplifier has been reflned to the
extent thnt It mult be one of the most rellable and robust High Fidellty modules In the World.

FEATURES APPLICATIONS

Low Distortion . Medium Power Hi-FI systems
Integral Heatsink Low power disco

Only five connections Gulitar amplifier

7 Amp output transistors

No external components

25 Watts into 80 SPECIFICATIONS
INPUT SENSITIVITY. 500m
TRUT POWER 25W RIS Into 80
E. 4165

LOA
DISTORTION, 0-04 ‘I)( 25W at 1kHz

FREQUENCY RESPONSE, 10Hx-45kHz —3dB.
SUPPLY VOLTAGE. £25
SIZE 105 x 50 x 25mm

Price £6-20 + £1-55 VAT, P & P free.

The HY120 Is the baby of I.L.P.s new high power range, designed to meet the most q load
line and thermal protection this amplifier sets a new standard In modular design.

FEATURES APPLICATIONS
- Very low distortion Hi-Fi

Integral heatsink High quality disco

Load line protection Public address

Thermal protection Monitor amplifier

Flve connections Guitar and organ

H No external components
60 W into 80 :
atts SPECIFICATIONS
INPUT SENSITIVITY, 500mV.
QUTPUT POWER, 50W RMS Into 802,
LOAD IMPEDANCE 41602
STORTION. 0-04% at 60W at 1kHz.
SIGNAL/NOIS E RATIO. 90dB.
FREQUENCY RESPONSE. 10Hx-45ka -3dB.

SUPPLV VOLTAGE. 4 35
SIZE 114 x 50 x 85mm.

Price £14:40 + £1:16 VAT, P & P free.

The HY200 now Improved to ulve an outnut of 120 Watts has been designed to .tnnd the most rugged condltions such as
disco or group while stlll r true Hi-Fl per

FEATURES APPLICATIONS
Thermat shutdown Hi-Fi

Very low distortion Disco

Load Iine protection Monitor

Integral heatsink Power slave

No external components Industrial

120 Watts into 8a SPECIFICATIO Public Address

NS
INPUT SENSITIVITY, 500mV. OUTPUT POWER, 120W RMS Into 80,
LOAD IMPEDANCE, 4-16€2,  DISTORTION, 0-05% at 100W at 1kHz.
SIGNAL/NOISE RATIO, 96dB. FREQUENCY RESPONSE 10Hx-45kHz—3dB
SUPPLY VOLTAGE, £ 45V, SIZE 114 X 100 x 85m

PSJ36 sult: for two HY30's £4-75 plus £1:19 VAT PIP free
P uPP“E PSU50 for two HY50's £6-20 pius £1-35 VAT P/P free
PSUT0 for two HY120's £12-30 plus £1-00 VAT B/P free
PSU90 sui for one HY200 £11-50 plus £0-92 VAT P/P free
Price £21-20 + £1-70 VAT, P & P free.

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS.

H CROSSLAND HOUSE, CKING i 0 .
I l P Electl‘ﬂnlcs lTD-, TEI (0227)A83218. NACKINGTON, CANTERBURY KENTRCEZJO::;NO —

Please supply
| Enclose, Cheque [0 Postal Orders [] Money Order []. Please debit my Access OB d [} Account number.

Name & Address

Signature.

Practical Wireless, May 1976 . 9
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ype Price

AC117K *0-30
A *0-18
*0-14
*0-1
*0-11
*0-26
*0-19

BRAND NEW FULLY GUARANTEED
Type Prlcc Type Type Price | Type Price | Type Price Type Price Type Price®
BC440 BF117 BFYS3 *0-13 | OC75 *0-16 | 2N706  *0-08 | 2N2646 *0-34 .
BC460 BF118 BSY19 *0-16 | OC76  *0-16 | 2N706A *0-08 | 2N2904 *0-14
BD115 BF119 BSX20 *0-16 | OC77 *0-26 | 2N708 *0-11 | 2N2904A *0-18
BD116 BF152 BSY25 *0-16 | OC81  *0-16 | 2N914  *0-15 | 2N2005 *0-18
BD121 | BF153 BSY26 *0-16 | OCBID *0-18 | 2M918  *0-18 | 2N2%05A *0-18
BD123 BF154 BSY27 *8-16 | OC82  *0-16 | 2N1131 *0-18 | 2N2906 *0-12
BD124 BF155 BSY28 *0-16 | OC82D *0-16 | 2N1132 *8-18 | 2ZN2906A *0-14
BD131 BF155 BSY29 *0-16 | OC83  *0-20 | 2N1302 *0-15 | 2N2907 *0-15
BD132 BF157 SY3s +0-19 | OC139 *0-20 | 2N1303 *0-15 | 2N290TA *0-16
BD133 BF158 BSY3g *0-19 | OC140 *0-23 | 2N1304 *0-18 | 2N2923 0-15
BD135 BF158 BSY40 *0-29 | OC169 *0-26 | 2N1305 *0-18 | 2N2924 0-15
BD136 BF173 BSY41 *0-29 | OC170 *0-26 | 2N1306 *0-21 | 2N2925 0-15
BD137 BF176 BSY95 *0-13 | OCIT1 *0-26 | 2N1307 *0-21 | 2N2926G 0-08
BD138 BF173 BSYOSA *0-13 | OC200 *0-26 | 2N1308 *0-24 | 2N2926Y €-09
BD139 F180 BU105 *1-90 | OC201 *0-29 | 2N1309 *0-24 | 2N29260 0-08
BD140 BF181 MJES21 *0-56 | OC202 *0-29 | 2N1613 *0-16 | 2N2926R @-07
BD155 BF194 MJE2055%0-88 | OC203 *0-26 | 2N1711 *0-16 | 2N2926B 0-07
BD175 BF195 MJE3055%0-57 | OC204 *¢-26 | 2N2147 *0-73 | 2N3053 *0-15
BD176 BF196 MJE3440%0-51 | OC205 *0-38 | 2N2148 *0-58 | 2N3054 *0-40
BD177 BF197 MPF102 *0-28 | OCP71 *0-44 | 2N2218 *0-18 | 2N3055 *0-40
BD178 BF193 MPF104 *0-28 | ORP12/ 2N2218A *0-19 | 2N3402 *0-21
BF199 MPF105 *0-28 | NSL4931%0-48 | 2N2219 *0-18 | 2N3403 °*0-21
BF257 OC19  *0-36 | ORPS0 *0-41 | 2N2219A *0-19 | 2N3404 *0-29
BF253 0C20 *0-80 | ORPE1 *0-41 | 2N2220 *0-22 | 2N3405 *0-43
BF259 OC22  *0-47 | TIP29 *0-40 | 2N2221 *0-18 | 2N3614 *0-49
BF262 OC23  *9-49 | TIP30 *0-45 | 2N2222 *0-18 | 2N3615 *0-76
F 0C24 *0-57 | TIP31A *0-52 | 2N2368 018 | 2N3616 *0-76
BF270 OC25 *0-39 | TIP32A *0-60 | 2N2369 *0-12 | 2N3646 0-09
BF271 OC26 *0-38 | TIP41A *0-65 | 2N2369A o 12 | 2N3702 ©0-09
BF272 OC28  *0.60 | TIP42A *0-72
BF273 OC29 *0.60 | TIS43 *0-25
BF274 0Ca5  *0-45 T46  *0-20
BFX29 OCa6  *0-51 | ZTX107 0-07
BFX34 OC41  *0:20 | ZTX108 0-07
BFX85 OC42  *0-25 | ZIX109 007
| a:xas 88“ 'o»:s gxsoo 007
BFX87 45 *0-13 X500 0-09 o ;
BFX88 0OC70  *0-10 I 2N696  *0-10 ;'e“e. add Sieco &'B ma'kei ;
FY50 OC71  *0-10 | 2N687 %011 emainder add 15%..Do not add
BFY51 0C72  *0-15 | 2N698 *0-20 V.A.T. to prices marked 7.
BFY52 OC74 *0-15 | 2Ng99 *0-36

SUPER { UNTESTED PAKS

DIODES

SIL.G.P DIODES

300mW 400 PIV (min) SUB-MIN FULLY TESTED

Pak N Description Price Ideal for Organ builders DTE 1 227 Pages packed with information
Ui 120 Glass Sub-min. General purpose Germ. d'°d°’ 080 30 for 50p, 100 for £1 50, 500 for £5, 1,000 for £9. § on European Translstors. Full specifica-
u 30 Germanlum transistors like OC81, AC12i 0-60 tion Including outlines.
O cane s ke 2N1132, 2N2904 ‘06 Fricelt £2g8each,
ut1 . planar trans. TO-5 Ilke 2 b -
U5 20 NPN Sil. planar trans. TO-5 like 2N696, 2N697 *0-60 L D s
U19 20 Sllicon NPN translistors Ilke BC108 *0-50 equivalents for European, American and
U26 30 Fast switching sllicon dlodes (ke 1N914 Micro-Min. _ 0-60 200 Gananess Transistore. This Is the most
U29 101 Amp SCR's TO-5can, up to 600 CRS/25-600 *£1-20 29-51 comprehensive equlvalents book on the
U32 25 Zener diodes 400mW DO-7 case 3-18 volts mixed 0-60 v0-61 O int toduy and has an introduction in 13
U36 20 Siltcon ptanar NPN transistors TO-5 BFY50/51/52 °0-60 0-92 [ARgia TNy Price 1£2-68 each
U45  73A SCR. TO66 up to 600 PIV £1-20 DIODE EQUIVALENT BOOK
U4 20 Unlluncllon transistors simllar to TIS43 *0-60 DE 74 144 Pages of cross references and
u4s 8 NPN Sl Power translstors llke 2N3055 *£1:20 equivalents for Eutopean, Amerlcan and
Code No's mentioned above are given as a guide to the type of device Japanese dlodes, Zeners Thyristors
in the Pak. The devices themselves afe normally unmarked. Triacs, Diacs nnd{L E.D .
195 WATT SILICON TO3 METAL CA e t£1-98 esch

Vcbo 100V. Vceo 60V, IC 15A, Hfe, 20- 100 sunlab!e
replacement for 2N3055, BDY11 or BDY20
1-24 5. 100+

*48p

*50p

HANDBOOKS

TRANSISTOR DATA BOOK

THE WORLD'S BROADCASTING
STATION

W8S 75 An up to the minute guide for
those Interested in DX-ing. Contains all
the world's broadcasters on SW, MW and

. [}y T
1T RS R T BT R GP Switching Trans 1055 Vel 2 Euronean FMITY stetions
2 g rice . eac
B 9 Y . -|s A . A *0-0 :
e 5 B4k .:_,5 A .g,g; X TOTa SIM. TO 2N706/8 BSY27/28/95A MO (RIS IO o [l o)
BA143 *0-15 BYt27 *0-16 OAT9  *0-07 OA202 *0-07 All usable devices. No open and shorts. ALSD ; 7Twa complete Data °°13° i
BA1S4 012 BY128 *0.16  OAS1 *0-07  1N914  °0-06 AVAILABLE IN PNP simliar to 2N2006, BCY70. | Sefles "‘007‘;32)-43‘:6""3 [Sime
BA136 *0.14 BY164 *0.51 OAB5 *0.08  1N916 006 20 for *50p. 50 for *£1. 100 for *£1-80. 500 for *£8, | manufacturers B (0 (R (TTELD,
BA173 015 BYX3830%0-43  OAQ0 *0-07  1N4148 °0-06 1,000 for SE14. , {10 Croals D (Wl R RN O G,
Whenjordernofpleas=istatelRuNIo RN A full range of technlcal books avallable
THYRISTURS —
PIV 9rsA gaA 11_;«\ 3 o T18A gA 1.’_33A )Jv ; l
18 TO92 TO5 TOGG 066T 64 TO48 TO48 TO48 TO48
10 % — = °_ - JUMBO SEMICONDUCTOR PAK
20 13 = == = — — = = =4 Transistors-Germ. and Silicon.
30 22 — = — Rectifiers-Diodes.  Triacs- Thyvlslors-l C.'s and
50 28 *0-20 *0-25 Zeners. ALL NEW AND CODED
+30 *0-25 *0-25 *0-48 *0-48 Approx. 100 pluces only *1- l5n
-50 *0-50 0
:s :;’ N : Postage and Packing add 25p
81 *0-81 * unless  otherwlse shown.
‘oanl‘JvaL .RDANGE‘I"gﬁT‘OEK 28 Jf’oyvmﬁs”p Add extra for airmail, £1
TIFIERS minimum order.

300mA  750mA 1Amp 1:5Amp 3 Amp 10 Amp 30 A

PIvV (DO 7 (S016) Plustlc {$010) (8010) (SO 10) (TO 48)

50 095 9-06 IN4001 0-07 0-14 56*

100 005 0-07 IN4002 0'06 0-09 0-16 0 21’ 0 69*

200 0-08 0-09 IN4003 0-07 012 0-20 0-23* 0-93*

400 0-07 0-14 IN4004 0-08 0-14 0-28 0-35° 1-25° .
600 0-02 0-16 IN4005 ©-0¢ 0-18 0-33 0-42* 1-76°

800 011 0-18 IN4006 0-10 o018 0-35 0-51*  1-94°
1000 013 0-28 IN4007 0-11 0-23 0-4d 0-60* 2-31*°
1200 _ 0-32 0-28 0-54 0-89° 2-38°

P.O. BOX 6,

WARE, HERTS
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SEMI-CONDUCTORS

Linear ICs

Type Quantities Type Quantities Type Ouanmlu
25 1 25 100 1 1

1 1004+ 1004+ +
72702 048 0-44 0-42 SL701C 0-46 0-42 0-37 . 76003 £1-39£1- “EI 30
72700  0-23 0-21 019 SL702C 0-48 0-42 0-37 76023 £1-390 £1-34 £1-30
72709P 0-19 0-18 0-17 TAA283 0:74 0-65 0-56 76860 0-08 0-86 0-03
72710 0-32 0-31 0-28 TAA293 9°93 008 003 LM380 0-93 0:90 0-08
72741 020 0-27 028 TAA3SOEL 71 £1-87£1-87 *NESSS 0-45 0-43 0-46
72741C  0-26 0-25 0-24 HAT03C 0°28 024 0-22 *NESS6 0-08 0-88 0-03
72741P  3-28 0-27 0-28 HAT08C 0-19 0-18 0-17 TBAB00L1-39 £1-34 £1-30
72747 2:79 0-74 961 HATIIC 0-32 0-31 0-28 IN4A14 £1° 11 —  —
72748P 9-35 033 0-31 HATI2C 0-32 0-31 28
SL201C )48 842 0-37 HAT23C 045 043 0400

Untested LIN Paks

Manulacturers ""Fall OQuts" which Include

land part F: | Unlits. Thesc are
clculﬂ-d as 'Out-o'-npcc from the mekers'
very rigld specifications, but are |deal for jearn-
Ing about I.C.'s and experimental work

Pak No.  Contenls Price
ULICT09 = 10 x 709 060
ULICH0 = 7 x M0 060
ULICTH = 7 x 741 060
ULIC747 = 5 x 747 [ 3
ULICT48 == 7 x 748 (¥

*x  74SeriesTTLICs

8I-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL
FAMOUS MANUFACTURES

Type Type 1 25 100+ Type 1 25 100+
7400 -0 a 7448 080 070 74122 0-50 0-48 0-46
Tar 1 S 7450 012 011 0 |0 74123 0-58 056 054
a2 1 @ 7451 012 011 0:10 74141 0-80 0-36 056
T403 1 -09 7453 0-12 0-11 010 74145 0-96 0:94 0-92
T 1 . 7454 0-12 0-11 010 74150 £1-30 £1-25 £1:20
T | ‘12 0 7460 0-12 011 010 74151 0-76 0-74 0-72
TG 2 . . 7470 0:25 0-24 0-23 74153 9-95 093 09
T407 <25 $24 0-23 7472 0:22 021 020 74154 £1-50 £1-45 £1-40
TADE ‘15 #-14 013 7473 0-26 024 0-22 74155 0-80 078 0-78
THOY 18 0-14 013 7474 0:27 0-25 0-23 74156 0-3¢ 078 0-76
7410 09 0-909 0-08 7475 0-48 0-46 0-44 74157 0-95 0-83 o9
T 9:23 0-22 0-21 7476 0-25 0-24 0-23 4160 £1-60 0-38 0-9¢
TH1d 3:26 025 0-24 7 0:50 0-48 0-48 74161 £1-00 0-98 0-96
7413 9-26 026 0-28 7481 £1-02£1-60 0-98 .| 74162 £1-00 038 096
THE ‘28 0-27 0-28 7482 683 081 079 4163 £1-00 0-98 0-96
7T ‘28 0-27 0-26 7483 0-98 0-96 0-94 4164 £1-25 £1-20 £1-13
a0 92 #-11 0-10 7484 0:-90 0-88 0-86 74165 £1-25 £1-20 £1-15
TazR ‘28 0-27 $-26 7485 £1-25£1-20£1-13 4166 £1-48 £1-44 £1-39
T4z -30 0-28 0-26 7486 0:32 0-30 0-29 74174 £1-00 0-95 0-90
1425 -30 0-28 0-20 7480  £2-90 £2-80 £2-70 74175 0-93 0-93 0-81
TARE 30 0-28 0-28 7490 0:37 035 0-33 74178 £1- 1-11 £1-08
1427 ‘30 0-28 0-26 7401 0-60 0-58 0-58 THNTT £1-18 £1-11 £1-06
1428 ‘42 0-38 0-38 7492 043 0-42 0-41 74180  £1-180 £1-11 £1-06
1430 12 0-11 0-10 74903 0-43 0-42 0-41 74181  £2-00 £1-90 £1-80
T432 -30 0-28 026 7494 0-43 0-42 0-41 74182 0-860 0-38 0-08
7433 D-38 0-37 0-35 7495 0:70 0-68 0-68 74184 £1-67 £1-62 £1-58
7437 0-30 0-28 0-2¢ 7496 0-68 086 0-64 74190 £1-50 £1-45 £1-40
7438 D-30 628 0-28 74100 £1-00 0-98 0-98 TN £1-50 £1-45 £1-40
T440 2 011 010 74104 9:40 0-38 0-38 74192 £1-15 £1-10 £1-05
T441 64 062 0-80 74105 0-40 0-38 0-38 74193 £1-15 £1-10 £1-05
T442 -85 0-63 001 74107 0-38 0-34 0-32 74194 £1-15 £1-10 £1-05
1443 £1-10 £9-05 £1-00 74110 0-58 0-54 0-52 74105 0-30 0-70 978
T444 £1-10 £1-05 £1-00 74111 0-33 031 078 74196 £1-00 0-98 0-98
7445 D95 0-80 008 74118 0-90 088 0-38 74197 £1:00 0-98 0-96
7448 £1-10 £1-05 £1-00 ° 74118 £1-25 £1-20 £1-18 74108 £2-10 £2-00 £1-90
7447 0-87 0-85 0-83 4121 026 0-2¢8 28 74199 £1-95 £1-90 £1-85

0
Devices may be mixed to quallfy for quantity price. (1 TL 74 serles only). Data |s avallable
for the above serles of I.C.'s In bookiet form. PRICE 35p.

* DTL 930 Series

Type Oulnmle: Quantities Type Quantities
1 100+ 1 25 100+ 25 100+
8PO30 0-14 . II 013 BP944 015 0-14 0-13 BPS62 0-14 0-13 0-12
8P932 015 0-14 013 BP945 0-28 0-26 0-23 B8P9083 0-42 0-40 0-33
BPO33 0-15 0-14 0-13 BP946  0-14 013 0-12 BP904 042 0-40 0-38
BP935 0-15 0-14 0-13 BP48 . 0-28 0-28 0-23 BP9097 0-42 0-40 0-33
BPS38 0-15 0-14 0-13 BPE51  0-65 060 0-50 BP9099 0-42 0-40 0-38
e Pk Voltage
TS014 14 pin type

TSO016 18 pin 1ype 0 35 0 :z o-:o
TSO24 24 pin type 0-69 084 092 t
8PS8 8 pin type (low cost) 0-14 0-12 0:10 e U Q ors
' BPS14 14 pin type (low cost) 0-15 0-13 0-11
8PS1816 pin type (low cost) 0-16 0-14 0-12
TO.3 Piastic Encapsulation
™ 4A.7805/L129 5V
(equiv. to MVRSV) £1-25
H#A.7812/L130 1
uly. to MVR12V) £1-28

(eq
BA. 7815/L
!o MVR15V) £1-28

PLEASE ADD 8% uA"?;:JﬂYto MVR18V) £1-28
TO ITEMS
MARKED %
REMAINDER
g ADD 25% )

Practical Wireless, May 1976

Mamm 1C Pak

PPROX. 200 PIECES
Assorted hll-out Integrated clrcults, Including:
Logic, 74 serles, Linear, Audio and D.T.L.
Many coded devices but some unmarked—you

to Identify.
OUR SPECIAL PRICE £1:20*

Postage and Packing add 25p
unless otherwise shown. Add
extra for airmail. Minimum
order £1.

* Indicators

3015F Minitron 7 Segment Indicator  £1-11

* Untested TTL Paks

Pak. No. Contanlt Price Pak No. Contents Prlce
UIC00=12x 7400  0-60 UICT0= 8x 7470
UlC01-12x1401 0-“ UICT2= 8x7472 0 0
UIC02=12x 7402 0-68 UIC73= 8x 7473 0-80
UIC03=12x 7403 0-60 UICT4= 8x 7474 -60
UICO4=~12XxT7404 0-80 UICTS= 8x 7475 80
UIC05=12x 7405 0-60 UICT8= Bx 7478 - 68
UICO6= 8x 7406 0-60 u = 5x7480 -0
1C07~ 8x7407 0-60 UIC81 = 5x 7481 80
UIC10=12x 7410 0-60 1C82= 8 x 7432 - 80
UIC13= 8x7413 000 UICB3= 5x 7433 -0
UIC20=12x 7420 0-60 UIC88= 5x 7438 -00
UIC30=12x 7430 060 1CO0= 5x 7490 - 80
UIC40=12x 7440 0-60 UICO1 = 5x 7491 -88
UIC41 = 5xT441 0-60 UICe2= 5x 7492 60
UiC42= S5x 7442 0-80 UIC93~ 5x 7433 - 80
UIC43= 5x7443 0-80 e
UIC44= S5xT7444 0-80
UIC45= 5x 7445 0-60 UIC96= 5x 7496
UIC48=~ 5x 7446 0-00 UIC100=5x 74100
UIC4T= Sx 7447 0-00 UIC121 =~ 5x 74121
UIC48= 5x 7448 0-60 H{g};}- :x;:};}
IC50=12x 7450 & - 5x
o cso_ ..“ UIC154= 5x 74154
UIC51=12x 7451 ©0-60 UIC103- $x 74193
UIC53=12xT7453 0-60 UIC199= 5x 74199
UIC34=12x 7454 0-80 UIC Xl 25 Assorted
UIC60=12xT460 ©-60 £1-50

\

<F

— AAA— P.0. BOX 6, WARE - HERTS

i1



1rad 57.2958"

m' n 10 2-:30259
- e 2:-1828 :

Scientific » 314159

LASKYS now offer this
Sinclair Scientific
Calculator for a
fraction of the
original cost. All parts are
Ly supplied - all you need
ﬂ 'ﬂ E‘ i provide is a solderingiron
, S and a pair of cutters,
1 & sn complete step-by-

ﬁ Z] ;' | step instructions.

* arcsm Assembly time is
| about 3 hours.
The Sinclair

Scientific perfornrs logs,
trigs and arithmetic at the
¢ _ i touch of a button.
FEATURES OF THE SINCLAIR —
SCIENTIFIC

Functions summary Four
arithmetic functions: (+,—,

Sin and Arcsin, Cos and Arccos. Tan
and Arctan, Automatic squaring.
Automatic doubling. Logioand
Antilogio, giving quick access to xy
(including square and other roots).

Scientific notation, Display shows
5-digit mantissa and 2-digit
exponent, both signable. 200 decade range. 9 9999 x 10-99 to

9,9999 x 1099. Post-fixed operators. Post-fixed operators (reverse Polish
notation): allow chain calculations of unlimited length. ‘Upper and lower case’
operation. Basic arithmetic keys each have two extra functions. Pocket-sized.

447 x 27 x #§~. Weight: 40z. Trim- mplashccarrylngcase.

CROYDONI046 Whitgitt Centre. 6813027
COLCHESTER Unit A5 Lion Walk

Shopping Centre, opening FEBRUARY
DARTFORD The Arndale Centre. 32 73481
KINGSTON 38/40 Eden Street. 5461271
LEICESTER 45 Market Place. 537678
LEWiSHAM ZQRiverdaIE.TheCesnlvea.S;gZ?W
NORTHAMPTON 78 Abington St.
NOTTINGHAMS. Lower Pariament St 45557 RN
OXFORD 16 Westgate Centre. 722870
READING 6 Friars Walk, Friar St. 535459
RICHMOND 32 Hilt Street. 9481441
ROMFORD 86 South Slreet. 20218
SOUTHEND 205/206 Churchill West. 612241
SLDUGH 65 Queensmere Centre. 7524401
SWINDON 12 Brunel Plaza.

LONDON 48] Oxford Street, WI. 01-493 8641
10 Tottenham Court Road. W1. 01-637 2232
33 Tottenham Court Road, W1. 01-636 2605
42 Tottenham Court Road, W1. 01-6360845
257 Tottenham Court Road, W1. 01-5800670
3ILisle Street, WC2. 01-437 8204

118 Edgware Road, W2. 01-7239789

193 Edgware Road, W2. 01.7236211

311 Edgware Road, W2. 01-2620387

346 Edgware Road, W2. 01-723 4453

382 Edgware Road, W2. 01-72341%4

109 Fleet Street, ECA. 01-3535812

152 Fleet Street, ECA. 01-3532833
BIRMINGHAM 116 Corporation St 2363503
BRENT CROSS Unit D19 Brent Cross
Shopping Centre, Now ¢ nnen

BRISTOL 16-18-20 Penn Street. 20421 TUNBRIDGE WELLS $3/57 Camden Rd. 23242
CHATHAM The Pentagon Centre. 407104 WOLVERHAMPTON 30 Wuttrum Way, 23384

To LASKYS CUSTOMER SERVICES DIVISION (Dept. ) 2)
Audiotronic House, The Hyde, London NW$ 6JJ. Tel:01-200 1321

I Please send me. . ... Sinclair Scientific Calculator Kits at £6.50
plus50p p&p

NAME. -
ADDRESS " .

I ,,,,, SIGNATURE
TOTAL PURCHASE PRICE. (inc.p/p &Ins.)
I Please send me FREE Hi-Fi catalogue price list (]
| enclose cheque ] postal order (] money order []

'I wish to pay by Barclaycard/Access/Diners Club and my number is I

l Registered in England No. 347947 at Lower Grosvenor Place, London SW1 0EX
[ & N B & N B B

12

Marshalls

A. Marshall {London) tid Dept: PW

42 Cricklewood-Broadway London NW2 3ET Tel:C1-452 016172
Telex: 21492

& 85'West Regent St Glasgow G2 2QD Te!:041-3324133

& 1 Straits Parade Fishponds Bristol BS162LX

Tel: 0272 65420172

& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel: 644..2356

Catalogue price 25p : Trade and export enquiries.welcome

Our range covers over 7,000 items. The Iarg'est selection in Britain

Top 200 IC’s TTL, CMOS & Linears SN741S1  68p
CA3020A £1-80|CD4049  45p NES55Y 70pSN7442  65p|SN74(53  68p
CA3 p(CD4050  45p(NE556 £1-30|SN7446 84p(SN74154 £1-20
-37/CO4510 £1-25NE560 £4 48|SN7447 80p[SN74iS7  76p
0p|CD4SI 1 £1-94|NE565 £4-48SN7448 90p|SN74160 88p
£2-11/CD4516 £1:25SL414 _ £2-35SN7450  16p|SN7416]  88p
£1-62(CD4518 £1-87|SL610C £2-35)SN745! 16p|SN74(62 88p

6/CD4520 £1-87|5L611C - £2-35(SN7453  16p[SNT4163  88p

88p|LMI08  £1-17|SK620C £3 50{SN7460 16p(SN74165 £1-60
18p(LM309K  £1-88(SL621C £3-50{SN7470 29p|SNT74167 £330
18p(LM380 p|SL623C £5-24|SN7472  21p|SN74174

7
99p|LM702C 75p 3:7400 16p|SN7474  31p|SN74176 £1-14

£1-95

52p, BDIL 45p 16p|SN7480 42p|SN74190 £|-86
52p| 14DIL 38p(SN7403 16p(SN7481 £1-00|SN74191 £1-86
18p|LM710 47p|SN7404  19piSN7482 6Sp|SN74192 £1-15
18p(LM723C 66p(SN740S  19piSN7483  82p|SN74193 £1-(5
5p|LM741C  40p|SN7406 36p/SN7484 95p|SN74196 £1-60
89p 40p|SN7407  36pISN7485 £1-00|SN74197 £1-58
89p 40p(SN7408  19p|SN7486 p|SN74198 £]-80
45p| 14DIL 38p|(SN7409  18piSN7490 42p SN74|99 £] -80
8Bp|LM747  £1-05/SN7410 16p(|SN7491 75p(SN N£2.92
BBp)LM748 N7411 20p(SN7492 45p SN760I3N£I 5
52pi 8DIL 44p/SN7412 22p|SN7493  45p|SN7602IN£1.60

£1-88|SN7417  28p{SN7496 TAA

£1-99/SN7420 16p|SN74100£1 - |5
72p LM7815 £1-99SN7423  23p{SN74107 30pTAAS550 32p
1:99/SN7425 23p|SN74118 835pTAAGIIC £2-18
£1-50|SN7427  23p SN74119£1 - 75 TAA621 £2-03
83p|MCIJIOP £2-50(SN7430  I5p|SN7412] 32pTAAGGIB £1-03
£1-06'MCI1330P 90p|SN7432 22p[SN74122 42p|TBAG4IB £2-25
52p!MCI3SIP  80p'SN7437 28p(SN74123 65p TBAGSI £1-69
98p|MC14553 £4-07(SN7438  28p|SN74141 75p| TBABOO 8%p
88p|MCI1466L £3-50/SN7440 16p|SN74145 71p TBABIO 98p
70p MC1469R £2-75.SN7441 AN68pISN74150 £1 - 20 TBAB20 80p

London, Glasgow, Paris and now BRISTOL 1¢’s
our service that makes us grow

POPULAR SEMICONDUCTORS

2N3906 I9p | AFI39  65p | BDI39 7lp | MPSA56 le
| 2N2037 429 | AF239 65p | BDI40 B87p | OC28 £)-4
2N4036 67p | AF240 90p | BFIi5 29p C35 £I- I6

2N4289 34p | ALIO2 £1:00 | BFIS9 27p | TIP29A 49p
2N49204£1 - |0 BCI0O7  l4p | BFIBO 35p | TIP29C 80p
2N4921 83p | BCI0B  14p | BFidEI 36p | TIPIIA 62p
2N4923£1 - 00 8CI109 14p | BFI84 30p | TIPI2A T74p
2NS245 29p | BCI47B 10p | BFI94 12p | TIPIIA £1-08
2NS294 48p | BCI148B  9p | BFI9S 12p | TIP34A £1-54
2N5296 48p  BCi49B Ilp | BFI96 13p | TIPISA £2-90

2N5457 29p | BCIS7TA 16p | BFI97 I15p | TIP36A £3-70
2N5458 26p | BCI58A 16p | BFI98 18p | TIPAIA T79p
2N5459 29p | BCI67B 5p | BF244 2lp | TIP42A  90p
2N6027 45p | BC168B 15p | BF257 47p | TIP29S5 98p

INI28  73p
INI40 £1°00 | BC182 I2p | BF259  35p | Tis43  28p
INI4l  8lp (BCIB2L 12p | BFS6l  27p

IN200 £2.49 | BCI8)  I2p | BF598  25p 13
40361  40p | BCIBIL 12p | BFRI9  24p | ZTX500 I3p
40362 45p | BC184 13p | BFR79  24p

40405 4dp | BCIB4L I3p | BFX29 32p
40407  35p | BC212A 16p | BFX30 34p | IN9I4  3ip

| 40408 50p | BC2I2LA 16p | BFX84 30p | IN3754 1i5p
40409 52p | BC213LA I5p | BFX85 35p | IN4007 10p
52p | BC2I14LB 18p | BFX88 30p | IN4(48 4p

40411 £2-00 | BC237B p | BFYS50 30p | INS404 22p
40594 74p | BC238 5p | BFYSI p | IN5408 30p
4059 84p | BC239C 15p , BFYS2 204p 119 8p
40636 £1- IO BC257A I16p | BRY39 p | BAIOZ 125p
673 73p | BC258B 16p | MEO402 20p | BAI45 18p

ACI62 20p | BC259B 17p | MEO412 18p | BAIS4 I2p
ACI127 40p | BC30I 34p | ME4102 llp | BAISS 12p
ACI28 35p | BC307B 17p | M;j480 95p
ACI151 27p | BC308A I15p | Mj481 £1-20
ACI52 49p | BC309C 20p Mi490 £1-05 | BYI26 i2p
ACI53 35p | BC327 23p | MI491 1-45

ACI76 41p | BC328 11p | Mf2955 £1:00 | BYZII Slp

ACI88K 40p | BCY7l 22p | MIE370 65p | OA47 ép
ADI4) 68p | BCY72 18p | MIE371 75p | OABI 18p
ADI61 69p | BDI2! £1:00 | MJE5S20 60p | OA%0 6p
ADI62 69p | BDI23 82p | MJES2] 70p | OA9I ép
AFl06 40p | BDI124 67p | MJE2955£1-20 | OA200 8p
AFI09 40p | BDI3I 40p | MJE30SS 75p | BYI64 57p
AFIIS 35p | BDI32 S0p | MP8II3 47p
AFlI6 35p | BDI3S 2ip | MPFI02 39p | 40669 £1:-00
AFII7 35p | BDI36 22p | MPSAQS 25p | TIC44 29p
AFlI18 35p | BDI37 24p | MPSAQ6 31p
t9p | AF124 30p ( BDI38 26p | MPSAS5S 2ip | ORPI2 60p

Prices correct at Apriil, 1976, but all exclusive of YAT.P.&P.25p
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SPEAKERS

Baker Group 25, 3, B or 15 chms
Baker Group 35, 3, Bor 15 ohms
Baker Group 50/12 B or 15 ohms
Baker Group 50/15 B or 15 ohms
Baker Deluxe 12” B or 15 ochms
Baker Major 3, 8 or 15 ohms

Baker Superb B or 15 ahms

Baker Regent 12” 8 or 15 ohms
Baker Auditorlum 12”7 8 or 15 ohms
Baker Audltorium 157 8 or 15 ohms
Celestion G12M 8 or 15 ohms
Celestion G12H 8 or 15 ohms
Colestlon G12/50 8 or 15 ohms
Celestlion G12/50TC 8 or 15 ohms
Celestion G15C 8 or 15 ohms
Celestion G18C 8 or 15 ohms
Celestion HF1300 B or 15 ohms
Celestion HF2000 8 ohms
Celestion MH1000 8 or 15 ohms
Celestion CO3K

Decca London ribbon horn

Decca London CO/1000/8 Xover
Decca DK30 ribbon horn

Decca CO/1/8 Xover (DK30)

EMI 14 x 9 Bass 8 ohms 14A770
EMI 8 x 5, 10 watt, d/cone, roll surr.
EMI 6}” d/cone, roll surr. 8 ohms
EMI 8 roll surr. bass

EMI 5” mid range

Elac 59RM108 (15) 59RM114 (8)

Elac 84” d/cone, roll surr. 8 ohms
Elac 10” 10RM239 8 ohms

Eagle Crossover 3000hz 3, 8 or 15 ohm

Eagle MHT10

Eagle FF28 multicell. horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 257, 8 or 16 ohm

Fane Pop 337, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12A, 8 or 16 chms
Fane Crescendo 12BL, 8 or 16 chms
Fane Crescendo 15/100A, 8 or 16 chms
Fane Crescendo 15/125, 8 or 16 ohms
Fane Crescendo 18, 8 or 16 ohms
Fane 910 Mk |l horn

Fane 920 Mk Il horn

Fane HPX1 crossover 200 watt

Fane 13 x 8, 15 watt duai cone

Fane 801T 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audlom 100 15 ochm
Goodmans Audlom 200 8 ohm
Goodmans Axtom 402 8 or 15 ohm
Goodmans Twinaxlom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm

SPEAKERS

Goodmans 12AX B or 15 ohm
Goodmans 15AX 8 or 15 chm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P

Goodmans 5” midrange B ohm
Gauss 12”7 200 watt

Gauss 157 200 watt

Gauss 187 200 watt

Jordan7wntl Module 4, 8 or 15 ohm

2
Kef DN13 SP1015 or SP1017
Lowther PM6
Lowther PM8 Mk 1
Lowther PM7
Peerloss KO10DT 4 or 8 ohms
Peerless DTIOHFC 8 ohms
Peerless KO40MRF 8 ohms
Peerless MT225HFC 8 ohms
Richard Atlan CA12 12" bass
Richard Allen HP8B
Richard Allan L P8B
Richard Allan DT20
Richard Allan CN8280
Richard Allan CN820
Richard Allan Super disco 60W 127
Richard Allen CG1515” bass
Richard Allen Super Disco 107 50 watt
Richard Allen Super Disco 8° 50 watt
Radiord BD25
Radford MD9
Radford MD8 dome mid range
Radford TD 3
Radford Crossover network
BD25 Mk H
STC 4001G
Tannoy 10” HPD
Tannoy 12” HPD
Tannoy 15" HPD
Wharfedale Super 10 RS/DD 8 chms
Castle 8 RS/DD

SPEAKER KITS

Baker Major Module 3, 8 or 15 ohms
Goodmans DIN 20 4 or 8 ohms
Goodmans Mezzo Twin Kit
Heime XLK 20

Helme XLK 30

Helme XLK 35

Helme XLK 40

Helme XLK 50

KEF kit 1

KEF kit It

Peerless 20-2

Peerless 30-2

Peerless 20-3

Peerless 50-4

Peerless 3-15

Peerless 1060

Peerless 1070

each
each
palr
pair
pair
pair
palr
palr
palr
each
each
each
each
each
each
pair
each

eopolZE3z2RRER

™
-
X

se2fodseiiSenn

m_”
20228 malaes %
RLBIBRSI2S2ERELI2NIL2RBBRE2BEBE

£30-50

request.

Beyer, AKG etc.

FREE with orders over £10—*"HiFi Loudspeakers Enclosures’’ Book

COMPLETE KITS IN STOCK FOR RADFORD STUDIO 90,
MONITOR 180, STUDI10 270, STUDI10 360, HIFI ANSWERS
MONITOR, HIFI NEWS NO-COMPROMISE, WIRELES S
WORLD TRANSMISSION LINE, PRACTICAL HIFI AND
AUDIO (GILES) MONITOR ETC.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy etc. free on

P.A. Amplifiers, microphones etc. by Linear, Shure, Eagle,

SPEAKER KITS

Peerless 1120 each £50-0¢
Richard Alian Twin assembly each £14-93
Richard Allan Tripie 8 each £22-

Richard Allan Triple 12 each £27-9%
Richard Allan Super Triple each £31-50
Richard Allan RAS Kit palr  £42-08
Richard Allan RA82 Kit pair £55-08
Richard Allan RA82L Kit pair £73-08
Fane Mode One Mk2 each £11-50
Wharfedale Linton Il kit palr  £23-12
Wharledale Glendale 3XP kit palr  £53-

Wharfedale Dovedale ill kit palr £66-08

HI-Fi
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers & Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Allan, Rotel, Tandberg, Trio, Videotone
Wharfedale etc.—Ask for our HiFI}
price list!

Complete RADFORD range in stock,
Amplifiers, Preamps, power amps,
low distortion oscillator, distortion
measuring set etc.

All items guaranteed new and perfect.
Prompt despatch.

PRICES INCLUDE V.A.T.
CORRECT AT 26.2.76

& ARE

-Carriage: 50p per speaker. (12” and over 75p each)

Tweeters, crossovers 30p each
Kits 80p each (£1:-60 pair)

Send stamp for free booklet ''Choosing aspeaker'.

WILMSLOW
AUDIO

Dept. PW
Loudspeakers: Swan Works, Bank
Square, Wilmslow, Cheshire P.A.,
HiFi etc: 10 Swan St. Wilmslow.

HIFi, Radio ete: Swift of Wilmslow, $ Swan
St. Wilmslow. Telephone Wilmsiow 29599
(speakers) 26213 (HiFi etc)

WILMSLOW AUDIO

THE Firm for speakers!
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INCORPORATING A GARRARD DECK
Garrard 3 speed Deck automatic, manual
facilities together with stereo cartridge and
cueing device.
Stereo 21, easy to assemble audio system kit. No soldering required.
The unit is finished in Sim Teak . and the acrylic top presents an
unusually interssting variation on the modern deck plinth.
. B = ¢ Includes - 3 speed deck, automatic manual facilities together
This comp'aclll Tundqr Amplifier ' i _vrvith slara: canridge al;nd cueing device.
gives you full medium wave I wo speakers with cabinets.
and V.H.F. coverage and FM | | Amplifier module. Ready built withcontrol panel, speaker leads
stereo. With inputs for your - and full, easy to follow assembly instructions.
turntable and tape recorder. e — Specifications - For the technically minded.
11 has rotary tuning. Volume. - — o~ 1 Input sensitivity 800mV. Aux. input sensitivity 120mV. Power
Balance. Bass and Trebie {‘ ‘) ‘D y output 2.7 watts per channel. Qutput impedance 8-15 ohms.
controls and push button S e @ iy Stereo headphone socket with automatic speaker cutout.
;aleclm?hsnwnchas &Jr:.hono/lapa FI;AA - T h i Provision for auxiliary inputs - radio, tape, etc.. and outputs for
tereo, FM mono,, Medium wave and A.FC. has built-in o taping discs.
stereo beacon and switched headphone socket. — Overall Dimensions. Speakers approx 127x8”x5”. Complete
Technical Specifications 15 transistors, 11 diodes, integrated circuit. : deck and cover in closed position approx. 153 x12 x 6.
:pwsl: sujpul IBC\;vaJts. Size ofd tuner amp_ltiLial;: 4th0 lx 153" approx. £ 9 00 COMPLETE ONLY Extras if required. Optional Diamond Styli £1.60.
inished in selected rosewood veneer with brushed aluminium front 0 1 Specially selected pair of stereo headphones with individual levet
panel and matching controls. Qutput into 15 ohms speakers only. + php £1.50 £2 . 20 + pip £4.00 controls and padded earpieces to give optimum performance £5.80.

G ORI Y LG SN EASY TO BUILD SPEAKER KITS
FANTASTIC R ED UCTIOWNS These superb simulated teak-finished speaker kits have been specially

ks designed by RT-VC for the cost-conscious hi-fi enthusiast who wants
% ,. top quality speakers but doesn't want to spend the sarth. Built to EMI's
i ’/‘ 4

MP 60 Type (illustrated) £16-00 B oxacting spacification, these new RT-VC speaker kits (350 type kit)
Less Cartridge p&p £2-:00 R incorporate 13 'x 8 waofer, 31 tweeter and matching crossover.

B Easily put together with just a few basic tools.
C141 (nmg{'l"es"med) p&f)1£21 %8 $ ec‘f?ca(iun each speaker): Impedance 8 ohms. Power handling

. with
ﬁl{{gd'glzereo Cartridge 15 watts R|M (30 watts peak). Response 20-20,000 Hz. Size
ANl plinths finished in matching Teak veneer. f20 x1l ;:(4957 approx. Comparable built units {EMI LE3) sold elsewhere
or over pair.

& . Complete with crossover
P v EASY BUILD = £22_00 pair complete Components and circuit

THE COMPACT’ seeacen xir gl B2 digoon.

A compact bookshelf speaker system giving a high electro > = i ) v o gt
accoustic efficiency for the low powered ampiitier : EMI 35“ KI System consists of a 13" x 8
The prl;'fnssfional tf;mfifslh can be lI)btained with the minimum of approx. woofer with a 3" tweeter,
tools, the infinite baffle type enclosures come ready mitred and crossover components and  circuit
professionally finished, and fix together with masking tape till £7'25 +£1.20p &p. diagram. Frequency response: 20 Hz

jue dries. Complete with crossover to 20 KHz. Power handling 15 watts

he cabinet measures 12" x 9" x 5" deep approx finished in ) PR f
simulated teak, incorporating a quality 7'x4 arli tical speaker, . Ei‘;?g(::e"'“"d circuit RMS into 8 ohms. (Peak 30 watts.}

power handling 4 watts, flux density 30,000 maxwells,fs 00
|n7|gedance B-15 ohms nominal, voice coil dia 3 magnet size . + plp £1.70
27 "approx. PAIR INCLUSIVE

VISCOUNT IV STEREQ AMP
NOWAVAILABLE X
IN KIT FORM ! ‘;0 30

*  WATTS RMS

COMPLETE 20x20 SYSTEMS £27'50

+ parp £1.50

SYSTEM1A £69-00

The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor selid state circuitry, the
RT-VC VISCOUNT IV ‘}ivas you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-finished
cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls -volume, bass, treble, balance mono/stereo, mode
selgctor, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right speakers, tape
recorder, auxiliar'x, tuner, disc and microphone. )
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 815 ohms speakers. Total distortion at
10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. - 3 millivolts at47 Kohms (R.| AA); 2. Crystal/
ceramic PU. - 50 millivolts at 50 K'ohms (R1.AA); 3,4, 6. Tape Tuner/Aux. - 140 millivolts at 50 K ohms (flat
frequency response}; 5. Micrnﬁhnns - 3 millivolts at 50 K ahms (flat frequency response).

CO%TII LS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual rotary
controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux.

mains output. Frequency response: 25 Hz to 25 kHz at full rated output. Signnl to noise

ratio: better than -50 dB on all inputs. Tone control range: Bass +15 dB at 50 Hz c""‘n'“e System
Treble +12 dB at 10. KHz. Power requirements: 250V A.C. mains at B0 watts. with these speakers
Approx size: 153 x 3"x10. MP60 type deck with magnetic cartridge, de luxe g[jnth and

cover. Two Duo Tyﬁw 11a matched speakers - Enclosure size approx. 197"x102"x74"in .

in simulated teak. Drive unit 13"x8 "with 3 tweeter. 15 watts handling. 30 watts peak. + £6.50 p&p.

SYSTEM 2 £ 85 '0 0 PRICES: SYSTEM 1a PRICES: SYSTEM 2

“Viscount IV amplifier [As System la} Viscoum IV R103 viscount IV R103

MPB0 type deck (As System 1a) amplifier £2750+£190p & p. amofifier £27.50+£1.90p&p

Two Duc Type 11l matched speakers 2 Duo Type lla 2 Duo Type Bl

— Enclosure size approx. 27 x 13" speakers £30.00+£6.50 p & p. speakers £46.00+£7.50p & p.

x 114" Finished in teak simulate. MPB0 type deck with Mag. cartridge MPED type deck with Mag. cartridge

Drive units 13" x 8" bass driver, and de luxe plinth de fuxe plinth

two 3" (approx.) tweeters. 20 watts  and cover £22.00+£330p4&p. and cover £22.00+£3.30p&p.

AMS, 8 ohms frequency range — Total if purchased Total if purchased

20 Hz to 18,000'Hz. soparately:  £7950 separately:  £95.50

Complete System with these _ Aveilsble completa for only: £69 00 Availzble complete for onty £85.(00 Scotland and the Orkneys P & P Surcharge  Note: 30x30 kit available
speakers f85.ﬂﬂ +£7.60p & p. +£6.50p & p. +£760p&p.  System 1a £1.75 System 2 £3.50 oaly as a separate item.
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NOW BUILD YOUR OWN £9.50

PUSH BUTTON CAR RADIO KI
THE TOURIST TT*

Easy to assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.

Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.

TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative or positive earth. (2) Integrated circuit
output stage. pre-built three stage IF Madule.
Controls volume manual tuning and five push

~ PUSH BUTTON CAR RADIO +£1.05p&p.

Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructor.
If you can solder an a printed circuit board you
can build this model. Same technical specification

as Tourist 1. Price £8.20+£1.05p & p.

PECIAL OFFER |

The Tourist | Kit. same specification as
Tourist TT complete with speakers. fixing

R —
NO SOLDERING REQUIRED

STEREO CASSETTE
TAPE DECK KIT*

Kit comprises of ready butlt cassette tape

transport mechantsm_ Featuring pause -

control. solenoid assisted auto-stop, A 4
3 digit tape counter. belt-driven balanced o - o
fly wheet, DC motor with electronic speed ~ 0

control, ready built and mounted record

replay PC board, and two VU meters, power supply.
PC board, mains transformer. Input and output
sockets and two level controls, Specification power
source 240 AC 50Hz. Output more than 0.5v input
mike ~65dB 10K, DIN —47dB.100K2 Track
system 2 channel stereo record play-back. Tape
speed. 4.8CM/SEC. Frequency response 50-12.00H; signal
to noise ratio —42dB Recording system AC Bras. Erasing
system AC erase Bias frequency 57KHz. Size of mechanism
8" x5"x3'/2" approx: unit easy to mount into your cabinet

3" required to clear
£32.50

base of mechamsm
+ pep £150

approx.
a e or send SAE tor

complete details
TRACKHOME 0"
CARTRIDGE PLAYER u:v ‘e oni he Steer 21

"™ Technical specification Mains input,
240V, Output  sensitivity 125mV.

] ' ’
As above but compiete with build
yourself Unisound Amplifier Kit
(see opposite canel) + 2 ‘Compact’
easy to build £25 oo

speaker kits (see
opposite page) + 0 &p£2-00

This is an advanced kit
not suitable for those
without electrical
knowledge and those
unable to solder

tlegant self selector push button player
for use with your stereo system

for only

£14.00 170080

buttons for station selection, illuminated tuning
scale covering full. medium and long wave bands.
Size chassis 7" wide 2 high and 41" deep approx.

Also available with 2 speakers {77x4*) £10
Also available with the ‘Compact’ (see opposite page) easy build speaker kit £13.50- f2p&p

kit and fully re- £1 0.50 +p&o

tractable aerial £1-50

“DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).

Inputs *4 electrically mixed inputs. "3 individual
mixing controls. " Separate bass and treble controls
common to all 4 inputs. "Mixer employing FET.
(Field Effect Transistors). "Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. {Selector
switch for desired sensitivity.) — Inputs — 2), 3), 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

13T £90.00 +£135085
BUILD YOUR OWN STEREQ AMPLIFIER*

For the man who wants to design his own stereo — here’s
your chance to start, with Unisound — pre-amp, power
amplifier and control panel. No sotdering — just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV {for ceramic cartridge). The heart of Unisound is
high efficiency 1.C. monolithic pbwer chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

£1.75p & p. £8_95 £1.05p & p.

-

Iy

INCORPORATES. Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volume control.
bass and treble controls. Volume control and biend control for turntables. Two
B.S R. MPB0 type single play professional series decks. fitted with crystal cartridges.

PORTABLE DISCO CONSOLE*

TECHNICAL SPECIFICATION:
Pre-amp Output 200mv
Auxiliary inputs 200mV  and
750mV into 1 meg. Mic input — 6mV
into 100K. 240 wvolt operation.
Turntables capacity 7107 or
12" records. Rumbie, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Fluner Better than
0.06% (Gaumont kalee meter).

Consaole size -

Unit Closed ~ 174" x 133" x 8} "(app.}

Unit Open —353"x 133" = 4} {app.}
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other guality amplifier

The unit is finished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching control panel.

AII prices include VAT at current rates

Mail mders to Acton. Terms C.W.0. All anqmrles
d addressed ! Goods not d
nmsldl UK.

Leaflets available for all items listed mu:KSend
stamped addressed envelope. All items subject to
availability. Prices correct at 1st Mar. 1976 and
subject to change without notice.

\/‘ B it “"n

DD NDT SEND CARD

Just write your order giving

your credit card number @ Minimum order on ACCESS/BARCLAYCARO £11

Finish — Satin black mainplate with
black turntable mat infaid  with

brushed aluminium trim. Tonearm and Yours for onIy
controls in  black and brushed

aluminium. £49- 00 +£6.50 p & p.

T C

21C HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE-ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 am.—5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.
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LYNX ELECTRONICS (Lonpon) LTD

Transistors BC183 10p* BF257 30p C106F  35p 2N696
AC126 15p BC183L 10p® BF258 35p CRS1-05 25p 2N697
11p* BF337 32p gRS1-10 §5p 2N706

'14p*  BFYS1 18p CR53 60 85p 2N2102
16p® BFY52 19p MJ480  80p 2N2368
16p* BFY64 3I5p MJ481 £1-05 2N2369A

90 2N2484

MJ420 L]
2p BR100  20p MJ491 £1-15 2N2646
60p BRY38 40p MJE340 ::p' 2N2905

17p® BSX21 20p MJE521  55p 2N29260
17p* BSY95A 12p A5 50p*  2N2826Y
12p BT106 £1 OA90 8p 2N2826G

1
14p
16p
Sop
18p
22p
10p*
9p*
9p*
10p*
15p
40p
S0p

36p BT116 £1 0OC44 12p 2N3440 S6p
40p BU105 £1-80* 0OC4s 10p 2N3442 £1-20
36p BU105/ ocC70 10p 2N3570 80p
39p 02 £1-90* OCH 10p 2N3702  10p*
40p BU126 £1-60° OC72 22p 2N3703 10p°*
48p BY206 15p* OCsa4 14p 2N3704 10p*
8p BY207 20p® SC40A T3p 2N3705 10p*
88p BYX36-300 SC40B 81p 2N3706 10p*
92p 12p* SC40D 98p 2N3707 10p*
97p BY X38-600 SC40F 65p 2N3714 £1-05
£1-20 15p* SC41A 65p 2N3715 £1-15
p BY X36-900 SC4#1B  T0p 2N3716 £1-25
00p * SC41D 85p 2N3771 £1-60
00p BYX36-1200 SC41F 60p 2N3772 £1-60
00p 21p* ST2 20p 2N3773 £2-10
00p BYX38- TIP29A 44p® 2N3819 28p°
00p 300 S0p TIP30A S2p* 2N3904 16p°
00p BY X38- TiP31A S4p 2N390§ 16p*
80p 600 55p TIP32A 64p 2N4124  14p
60p BYX38- TIP34 £1-05 2N4280 12p
60p 200 §0p TIP41A 68p 2N4348 £1-20
85p BYX38- TIP42A 72p 2N4870  35p*
SSp 1200 85p IN2069 14p 2N4871  35p°
28p BZX81 serles IN2070 16p°® 2N4819 70p°
30p zeners 20p 1N4001 4p® 2N4920 50p°
10p® BZX83 or IN4002 Sp* 2N4922 58p°
10p®* BZY88 series IN4003 6p® 2N4923 64p*
t2p* zeners 11p* IN4004 7p* 2NS060 20p°
12p®* C106A 40p iN4005 8p* 2N5061 25p*
BC1 18p* C106B8 45p 1N4006 8p* 2N5062 27p*
BCi82L ttp* BF244 17p* Ci106D S0p IN4007 10p*  2N5064 30p*

NATIONAL CLOCK CHIPS
MMS5314 £3-75. MM5316 £5-25.%¢

D|G|TAL DISPLAYS & LED's -2 RED LED ONLY 13p
@ %p DL747 178 GREEN CLEAR AMBER

DL707 ”p DL750 1-75 YELLOW 15p
THYRlSTORS

1A 3A B6A 8A 10A 15A

(Ton) (TO5) (C106 type) (TO220) (TO220) (TO220) (TO220)

25 35 4 42 47 6
100 !5 25 40 47 48 54 70
200 21 © 35 45 53 60 68 90
400 30 40 S0 87 8 98 1-10
600 . 65 70 1-09 1-19 1-26 1-50

TRlACS (PLASTIC TO 220 PKGE, ISOLATED TAB)

4A 8:5A 10A 15A
@ (b (ﬂ) (b) (a) (b (a) (b) (u) (b)
100V 060 0-60 0-70 0-70 0-78 0-78 0-33 083 1-01
200 V 064 064 075 075 087 087 O l7 0-87 1-17 1-17
400 V ¢-71 07 0-30 083 097 1-01 113 119 1-70 1-74

-78
600 V 0-96 099 0-37 1-01 1-21 126 1-42 1-50 211 217
N.B. Triacs without internal trigger diac are priced under column (a).Trlacs with
internal trigger diac are priced under column (b). When ordering please indicate
cleariy the type required.

74 TTL mixed prices

1-24 2599 100+ 1-24 25-99 100+ 1-24  25-09 1oo+
7400 14p 12p 10p 7445 85p 71p S5Ip 7492 S7p  46p
7401 14p 12p 10p 7447 8p 75p 65p 7493 45p 40p :zp
7402 14p 12p 10p 7448 75p 62p 50p 7495 67p 55p  45p
7403 15p 12{p 10p 7447A95p 83p &7p 74100£1-08 89p 72p
7404 16p 13p 11p 7470 30p 25p 20p 74107 35p 28p  22p
7408 16p 13p 11p 7472 25p 2ip 17p 74121.34p 28p 23p
7409 16p 13p 1ip 7473 30p 25p 20p 74122 47p 3%p 3p
7410 16p 13p 11p 7474 32p 26p 21p 74141 Tip 83p 53p
7413 29p 24p 20p 7475 47p 3%p 3p 74145 68p  S8p 4¥p
7417 27p 22ip 20p 7476 32p 26p 21p 74154 £1-62£1°48  86p
7420 18p 13p 1ip 7482 75p 62p 50p 74174 £1-00 83p  6&Tp
7427 27p 22{p 18P 7485£1-30 £1-09 87p T4180£1-06 88p Tip
7430 16p 130 11D 9486 32p 26p 21p 74181 £3-20 £2-50 £1-80
b 18n T480£2-92 £2:80 £2:10 74182 £1-35£1-14  90p
7441 15p 82p S0p 7490 49p 40p 32p 74193 £1-35£1-14  90p
7442 85p  SSp  43p 7491 65p  S5p  45p  T4196 £1-64 £1-34  99p

LINEAR IC’s

WASpinOIL 38 gmw0r4pinDIL  T0T 56514 pin DIL £2-00*
pin DI 35+ .50%
308K ) 7418/14 pin DI zgs oo 8pin DL £1-s0%
380 14 pin DiL 90° 7488 pin DIL 3g»  5678pinDIL  £2:00
38114 pin DIL  1-60* 555 8 pin DIL 45 CA3046 14 pin DIL 50°

Matching charge 20p per palr. P & P 20p—Overseas 80p.
SEND SAE FOR COMPLETE LIST.

HIGHAM MEAD, CHESHAM, BUCKS. Tel. (02405) 75154

VAT—Please add 8% except items marked * which are 28%

the good components service

in relatively few years, Electrovalue has risen to a position
of pre-eminence as mail-order (and industrial) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8-ISSUE 2

With the first printing sold out, Issue No. 2 Is up-dated on prices,
etc, 144 pages. New Items. Opto-electronlcs Diagrams of com-

Hy its, etc. Post free 40p, including
voucher for 48p for spending on order over £5 tist value.

DISCOUNTS

On all C.W.O. mail orders, except for some Items marked NETT
5 / on orders list vaiuve 1 o on orders list vaiue
0 £10 or more 0 £15 or more

FREE POST & PACKING

On all C.W.0. mall orders In U.K. over £2 list vaiue, if under,
add 15p handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months—Next price review due April 1st 1976.

QUALITY GUARANTEE

On everything In our C N fact: ‘s rejects,
seconds of sub-standard morchundlso

ELECTROVALUE LTD

All communications lo De L 511 ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, 'I"W OHB. Telephone Euhlm 3603, Telex
504475, Shom houre' 55,30 dafy, 821 am ‘Sats.

NORTHERN BRANCH: 88, Burnage Lane, Burnage, Manchester
M19 1NA. Telephone (061) 432 4945. Shop hours Dally 9-5.30 pm; 8~1pm Sats.
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ALBEN ENGINEERING CO LTD,
DEPT PW THE CRESCENT, WORSTHORNE,
BURNLEY LANCS. Tel Burniey 20940

Practical Wireless, May 1976




SUPERSOUND 13 HI-FI MONO
AM PL'F'ER A superb solid atate audio ampli-

fler. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectlfication.
Qutput approx. 13
watts r.ms. into 8
ohms. Frequency re-
sponee 12Hz 30KHz +
3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Ireole cut controla. Sultable
for 8-15 ohm speakers. Input for
ceramic or crystal cartridge. Bensltivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3 high x 6” wide x 7}” desp. AC
200/250V. PRICE £15-00. P. & P. 86p.

DE LUXE ST REO AMPLIFIER

fully
ted  mains
transform -
er with full
wave rectl.
tfication
giving ade-
qQquate

4 smoothing with nexllglble hum,
Valve line up:- 2 x ECL86 Triode Pentodes. 1 x EZ80

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
low introductory price!
Designed and styled to match our 10 + 10 amplifier but
will suit any other standard etereo amplifier. The design
incorporates the very Iatest circuitry techniques with high-
grain, low noise IF stages. Automatic frequency control to
*lock-on’ station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
indicator. Nominal output of tuner 100mV. Approximate
size 12}” wide x 8” deep by 2§” high. Bupplied ready
built, tully tested and fully guaranteed. A/C Mains
200/240V (not avallable in kit form).
SPECIAL OFFER for | month only £25 +
£1°20 p. & p.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Btereo Amplifier Kit. Uses 14
transistors including 8llcon Transistors in the first five
stages on each channel resulting in even lower noise,
level with d sensitivity. I d -amp with
Bass, Treble and two Volume Controls. Sultable for use
with Ceramic or Crystal cartridges. Very simple to
modity to suit magnetic cartridge—instructions included.
Output stage for any speakers from 8 to 16 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, bolts—no extras to buy. S8imple step
by nep instructions enable any constructor to build an
to be proud of. Brief apeclfication; Power

LATEST ACOS GP91/180 mono compatible cartridge with

t/o stylus for LP/EP/78. Universal mounting bracket.

8175 P. & P. 18p.

OEBAKIO STEREO CARTRIDGE. Universal Mounting
kets and turnover stylus. 70mV per channel output.

as rectifier. Two dual are p for
base and treble control, ulvlnx bass and treble booat and
out. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chasals.
Input ssnaitivity is approximately 300m/v for full peak
antput of 4 watts per chumel 8 wntu mouo), into 8 nhm

Full in
slreuit, allows hlgh volume levels to be used with negligible
distortion. Bupplied complete with knobs, chassis size
11”w x 47d. Overall height including valves 5”. Ready
bullt & tested to a high standard. #18-50. P.&P. 95p.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fuliy smoothed D.C. outputs giving
dv. and 7¢v. and 9v. and 12 t 1 amp on load.
Fitted insulated output terminals and piiot tamp indicat

ONLY #2086 + 18p P. and P.
BOROTONE §TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Btereo LP and Bapphlre 78.
ONLY 8262 P. & P. 10p. Also avallable fitted with twin
Diamond T/O stylus for Btereo LP. 8318, P. & P. 18p.
LATEST CRYSTAL T/0 STEREO/COMPATIBLE
OARTRIDGE for EP/LP/Bterec/78. 81'98 P. & P. 16p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only #1-78, P. & P. 168p.
LATEST HIGH BENSITIVITY UNI-DIRECTIONAL
SLIMLINE CONDENSER MICROPHONE as used by
ls. Very low tic feedback. 600 ohms

Hammer finish retal case overall size 67 x 33" x 23”.

Ready bullt snd PRICE £6 35 P.&P.85p.

" tested.

VINAIR & REXINE SPEAKERS & CABINET FABRICS
app. 84 in. wide. Our Drice #1-50 yd. length. P. & P. 85p
per yd. (min. 1 yd.). 8.A.E. for eamples.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier ualng a double wound fully
Isolated mains transformer, rectifier and ECL82 triode
pentode valve as audlo amplifier and power output
stage. Impedance 3 ohms. Qutput approx. 3-5 watta.
Volume and tone controls. Chassis size only 7in. wide
X 8in, deep x 6ln. high overall. AC msins 200/240v,
Bupplied absolutely Brand New completely wired and
tested with good quality output transformer. ‘5 o
P. & P. 85p BARGAIN PRICE

BRAND NEW MULTI-RATIO IAIII TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-1 -16-20—25—30—36 40-080v.
half wave at 1 amp. or 10-0-10. 20-0-20, 30-0-30v. at
3 amps full wave. Bize Bln long x 3jin. wlde x 8ln. deep.
Prico 22890 P. & P. 7

MAIRB TBAISIOB-EB. For power supplies.

Pri. 200/240v. Bec. 9-0-0 at 500 mA. 81-50. P. & P. 85p.
Prl. 200/240v, 8ec. 12-0-13 at 1 amp. 81:85. P. 2 P. 55p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. #2-35. P. & P. 709

impedance. Only £14-00 + 50p P. & P.

SPECIAL OFFERS

Mullard LP1169 R.F.-L.F. Double Tuned Amplifier
Module for nominal 470 KHz. Bize approx. 24”7 x 13" x
S 7-6 Volt + earth. Brand new pre-aligned. Fuil npecl-

cation and connection detalls supplied. £3-50. P. & P. 12p

Pye VHF/FM Tuner Head
covering 88-108 M/Hz. 10-7
M/Hz LF. output 7-8& Volt +
earth. Supplied pre-aligned,
with gang full circuit dlagram
and connection detaila sup-
plied. Beautifully made with
precision-geared FM and 323
Pt + 323Pf A.M. Tuning
(s};uge only 8350 + P, & P.
P.

PRECISION MADE

Push Button Bwitch bank. 8 Buttons Biving 16 8/P C/0O
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o.
Overall size 5” x 2§” x 1”, Supplled complete with

output: 14 watts r.m.a. per channel into 5 ohms. Fre-
quency response +3dB 12:30,000 Hz Bensitivity:
better than 80mV into IM{). Full power bandwidth:
+8dB 12-15,000 Hz. Baas-booat approx. to +12dB.
Treble cut approx. to —16dB. Negative feedback 186dB
over main amp. Power requirements 35v. at 1:0 amp.
Overall 8ize 12"w. x 8”d. x 2¢"h
Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large B.A.E.
AMPLIFIER KIT 21500 P. & P, 85p
(Magnetic input componenu 331) extra)
POWER PACK KIT .. o0 2585 P. & P. 85p
CABINET 25885 P. & P. 70p
SPECIAL OFFER—onIy £24 if all 3 items
ordered at one time including p. & p.

Full after sales service
Also avallable ready bullt and tested $38:-80. P, & P. £1,
Note: The abovs amplifier {s suitable for feeding two mone
sources indo inputs (6.9, mike, radio, twin record decks, ols,

and will then provide mixing and fading facilities for med-
tum powered Hi-Fi Discolhegue use, stc.

8-VALVE AUDIO
AMPLIFIER HAM MK I
Designed for HI Fi nprodu-
tion of records. A.C. Mal
operation. Reldy bullt on
plated heavy gauge metal
chassis, size 7T§”w. x 44, x
43"h. Incorporates ECCSS,
EL84, EZ80 valves. Hoavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Beparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4§ watts. Front
panel can ba demhed And leads extended for remote
with knobs, vllvu, oto.,
wired and u-ud for only £8-78. P. & P. 80p.

HSL “FOUR" AMPLIFIER KIT. Bimilar In appearance
to HA34 above but employs entirely different and
advanced circultry. Complete set of parts, etc 87.75

chrome finished switch buttons. £ for 21-50 + 10p P & P. | P. & P. 85p.
Fl 10/14 WATT HI.FI
Hl LOUDSPEAKER SYSTEM MK 11 R

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or trom H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. 8olid encap-
sulstion size 13” x 1}” x §”. Brand new complete
with [nstructions. Price 81-80. P. & P. 15p.

ITIBIO-DIOODEB

” x 3”7 x §” ready bullt. Pre-
.llxned and tested. Bens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted to almoat any FM VHF radio
or tuner. Btereo beacon light can be
fitted if required. Full detalls and
instructions (inclusive of hints and
tips) supplied. 88-25 plus 20p. P, & P.
Btereo beacon light If required 48p
extra.

QUALITY RECORD PLAYER AMPLIFIER ME. I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Beparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7in. wide X 3in. deep x 6in. high. Ready
bullt and tested. PRICE #8-50, P. & P. 80p.

ALSBO AVAILABLE mounted ou board with output
transformer and epeaker. PRICE 87:75, P. & P, £1.

ade, teak finish 1
wnh attmtlvn elatted front. Bize 163” high x 10}~
wide x 9” deep (approx.). Fitted with E.M.
Ceramic Magnet 13” X 8” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm Impedance (state which).

OUR PRICE £§2.50 cach Car. 21-00.

Cabinet Available Separately 87-50, Carr. £1-20.
Also avallable In 8 ohms with EMI 18”7 x 8” bass

spesker with parasitic tweeter 811-00, Carr. £1'60.

LOUDSPEAKER BARGAINS
5in. 3 ohin 81-48, P. & P. 30p. 7 x 4in. $ohm #1-89, P. & I,
48p. 10 x 6ln. 3 or 15 ohm #8-50, P. & P. 76p. E.M.I.
8 x 6in. 8 ohm with high flux magnet 82:08,P. & P. 50p.
E.M.I tweeter. Approx. 34”. Avaliable 8 or 8 or 15 ohms,
283:00 + 256p, P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNANKIC SPEAKER

Blze 118” x I4H#” x 1%” deep. Welght 190z. Power
handling 20W r.m.s. (40W peak). Impedance § ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baflle, Bend B.A.E. for full deh.ﬂl Only #7-68 each.

P.& P. 70p.

Now also avaflable 8”. — 8 ohm 10 watts, r.m.s. 20
watt peak 40 F{z-'lo 000 Hz. Overall depth l” Ideal for
Hi-F1 or for use in cars £5-18 + 4 40p p. & p.

A stylishly finished
monsural smplifier
with an output of
14 watts from 9
ELB84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Beparate
inputs for mike and
gram allow records
and snnouncementa
to tollow each other.
Fully shrouded section wound output transformer to
match 3-15 {2 speaker and 2 Independent volume controls,
and separate bass and treble controls_sare provided
giving good 1ift and cut. Valve line-up 2 EL84s, X.CC83,
EF86 and EZ80 rectifier. Bimple Instruction booklet
25p + BAE (Free with parts)’ All paris sold separately.
ONLY 812:50 P. & P. £1°'25. Aleo avallahle ready bullt
and tested 816-87 P. & P, £1'20,

SPECIAL OFFER Limited number of the latest B8R
C141RI Auto/Manual ochanger de-luxe. Lightwelght
tubular arm, cue-ing lever bias compensator £14-00 +
£1-10 p. & p.

L Prices include VAT at Current Rate

Open 9.30-5.30 Monday to
Friday, 9.30-5 Saturday
Closed Wednesday.

All prices and specifications correct

at time of press and subject to
Altmdon withoat notice.

HARVERSON SURPLUS CO. LTD.

(Dent. P.W.) 170 HIGH S'I'., MERTON, LONDON, s. W l9 Tel.: 01-540 3985

inutes from ﬂm A Wimbledon T

SEND S'I'AMPED “ADDRESSED ENVELOPE WI'I'H ALL ENQUIRIES

(Pleafe write clearly)

PLEASE NOTE: P. & P, CHARGES
QUOTED APPLY TO U.K. ONLY,
P. & P, ON OVERSEAS ORDERS
CBARGED EXTRA.

Practical Wireless, May 1976

17




“I MADE IT MYSELF”
‘Imagine the thrill yow'll feel ! Imagine how tmpressed >
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your
own modem transistor radio!

Practical lessons teach you sooner
than you would dream possible.
What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating Technatron

Course, you learn by buildipg!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with your own hands that
you’lt be proud to own! No wonder
it’s so fast and casy to learn this way.
Because learning becomes a hobby!
And- what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering—yet you

learn faster than you
ever dreamed possible,
Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a2 course anyone can afford.
(You can even pay for it by casy
instalments).

To: ALDERMASTON COLLEGE

So fast, so easy,
this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now.
no matter what your background or
educatjon, we'll teach you. Step by
step, in simple easy-to-understand
language, you pick up the secrets of

-radio and clectronics.

You become somebody who makes
things, not just another of the
millions, who don’t understand. And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can g0 on 10 acquire
highpowered technical qualifications,
because our famous courses 80
right up to City & Guilds levels.

Send now for FREE
44 page book—see how
easy it is—read what
others say'!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you’'ll enjoy for
years. Send the coupon now. There’s
no obligation.

CPWI7

DEPT. CPW 17, READING RG7 4PF -
Also at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721
Yes 'd like to know more about your course. Please send
me free details—plus your big, 76-page pook that tells
about all your courses

Name ......

Address

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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print-a-kit now bring you

== oD aol
—= aDiaD
O 3 g =
._..'.;; - (Pat. applied for) oD oD
: :‘—.‘ The easiest way yet to mount D.l.L. “:“ .
oS =9, IC'setc. .
= S=9.  PAK STRIP is a thin, fiexible tore €D €D
.—...m _.... gln:;sl board with a self-adhesive “3“
2 acking. &
—o" oo
o=—m5 @=—=@  You can bend it, drili it, cut it with "
oT=2 =%, scissors prick holes In it, solder toit, °=“
o—n 09 stick it to anything. [- - - -]
.-: [ Itis so versatle its many applications
=:= are limlted only by the ingenuity of the n.“
.—é o=  user. nsu
%= o Starpoints of PAK STRIP QOD @D
=y : OGSEIEren ap gD
o=, as a selt-adhesive backing
.=g= % Can be used to suriace solder aD ab
GO @l D.I.L. 1C’s, light displays, etc. “5“
s =° — and standard potenti &
.—.‘-—0 meters can be mounted on the oD -od
o ——t1 = take-off pads “"“
=
.—.'E .—.I % Type B can be used for grouping b
CH= cables, mounting diodes, resistars ) G
e oo ete.
|@===® ®==@| & No need to drill holes jor nuts and l_;“ “;J
pe A bolts . . . just stick down . . . Type B

Ty
1 pitc

h for REMEMBER! a surface soldered D.I.L.
D.LL. IC's ete.

IC will remove easily.

General purpose
group board

One Type A PACK STRIP will mount 11 8-pin D.I.L. IC's

Sample PAK STRIP .. nooa0nR0 35p plus a SAE VAT incl.
8” x 5” board with 6 sirips .. .£1-:80 VAT & Postage inc.
8” x 10” board with 12 strips .. aa .£300 VAT & Postage inc.
Please state Type A or B when ordering: S.A.E. for details.

TERMS: Cash with Order or pro-forma invoice: Trade enquiries for
ity prices | d. O add 25p per sl

*Piinhcswkﬂ‘

*hlﬂll'lnlb

Electronic Supplies, 408 Sharrowvale Road, Sheffieid S11 $ZP ENGLAND

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

Telephone: 01-440 8641. Mail order only. Most leading makes.

ALL NEW & BOXED VALVES

AZ3L 72p  EZ40/1 58p  PD560O 22:50° UL84 48p
DY86/7 40p  EZ80 38p  PFL200 8lp UYss ' a7
DYR02 48p  EZ8l 83p  PL36 67p U2 | 80p
EBSL 2lp  GY501 80p P 86p  U26 76p
ECC81 89p G230 agp  PLSIA 80p  UL9L

ECC82 87  PC36 0p  PL82 4gp  6/30L2 80p
ECC83 87  PCss %0  PL83 5lp  6BWY 75p
ECC85 44p PC97 44p PL84 51p 6F23

ECC88 [3 P PL500 s3p  6F28 75p
ECH42 80p PCC84 44p PL504 830 8V 58p
ECHS1 PCC85 48p PL508 £1-10 10F1 78p
ECH83 PCC88 PL509 2200  20L1 92p
ECHS84 57p 9 55p PL519 £3-10 20P4 $8p
ECLS0 579  PCC189 58p  pLsp2 #2365 3001 p
ECL82 5lp PCF80 44p PY33 57p 30C15 86p
ECL83 7%p  PCF82 D PY8L/3 asp  30C17 p
ECL86 46p  PCF86 64p Y88 a5p 30018 8135
EF80 33p PCF200 81:05 PY800 45p 30F5 80p
EF85 4lp PCF801 55p PY801 45p 30FL1 41 08
EF86 579  PCFB02 PY500 30FL2 £1-08
EF89 35p F8 $1-35  PY500A } 810 501, 4y
EF183 4lp  PCF806 80p  UBF89 44p 30L15 86p
EELSE Alp  PCF808 ucess Slp  30LI7 £1-10
EHS0 PCH200 86p 3

3 UCH42 80p  30P12 86p
EL34 PCL82 41p

ELal #p  PCLSS ssp  UCHSL 46p  30P19 £1-00
KL84 38p H UCL82 46p  30PL1 £1-50
EL9%/1 48p PCL85 88p UCL83 é4p 30PL13 87p
EM84 49p PCLSOS 88p UF41 ?5p 30PL14 £1-30
EY51 &2p  PCL86 §8p  UF89 46p  30PL15 4130
EY86/7 40p PCL200 £130 UL4l 80p  30P4MR 99y

We offer return of post service. Post free over £10-00,
Most other types available.
Items in stock at time of going to press but subject to possible
market fluctuations if unavoidable.
TRADE. Representative will call West Country & S. Wales,
also Suffolk, Norfolk, Hunts, etc.

Enquiries sa.e. DISCOUNT PRICES, CWO only.

One valve post 7p, each extra valve 6p (maximum 50p) LISTS
s.a.e. please.
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| FROM BI-PRE - PAK |

@ Stlrllhg Sound Droducts

THANKS TO DEMAND AND STEPPED-UP PRODUGTION
THIS HIGH-FIDELITY POWER AMPLIFIER MODULE

COSTS
YOU

S.125

Not only is this Stirling Sound's QUTPUT
best audio amplifier yet; it right-
fully qualifies as one of the best of
its kind yet made available to
constructors. Intended above all
for high-fidelity, the characteristics
of the $S.125 are such that it can

 DISTORTION *
(From |0Hz to 10KHz)

be used in many other applications FREQUENCY + IdB 15 Hzto 30 KHz (4 0)
where dependability is the prime RESPONSE + [dB [0 Hz to 30 HKz (8 0)
consideration. The $5.125 integrates

well with other S.S. units as well HIGH Z {NPUT 100 Kohms (40dB gain/|00x)

as those of other manufacturers.
{ncorporates new circuitry using
a2 complementary long-tailed pair
input and full complementary
output circuits to give lab standards
of performance.

INPUT
SENSITIVITY
SIZE

£6-50

INCLUDING POSTAGE AND V.A.T.

25 watts R.M.S. into 8 0 using S0V
22 watts R.M.S. into 4 @ using 33V
(Low imp. not less than 4 Q)

Less than 0:05% at all power levels

[50mV for 25W. R.M.S. out

(Inc. built on heat sink type
mounting bracket) 43” x 3 x §” high

Po.wcr Amp.
£5.20

Post paid U.K.
+ £1-30 VAT

More Stirling Sound Modules

All designed specially for low-budget needs with
easy to follow instructions

F.M. TUNER UNITS

$S5.201 Tuner front end. Ganged, geared variable tuning,

88— 108MHz. A.F.C. faciilty SS 202

£5:00

$5.202 I.F. amp. A metre and/or A.F.C. can be connected

(size 3" x 27)

$5.203 Slereo decoder for use with $5.201 and 202 or any
(3” FM. tuner. A LED beacon may be attached

AUDIO MODULES

$8.105 5 watt amplifier to run from 12V, (34" x 2” x §*)

§S5.110 Similar to $S.105 but more powerful giving 10W. into
4ohms

$5.120 20 watt module when used with 34 volts into 4

Delivers 40 watts R.M.S. into 4 ohms using a 457/2A
supply such as our $S.345 the power and quality
of this unit are superb—Size4”x3"x3”.

SS.140

S$S.100 Active tone control stereo. +15dB lift-cut bass/treble \p KIT £7,95 BUILT & TESTED £10.50
5 T
$S.102 Pre-amp for ceranic £1-60 M\ - "'“b/
\ '@ i A USEFUL CATALOGUE—FREE
$S.103 Active pre-amp (stereo) inc. R.ILA.A. and line feed Send us a large S.A.E. with 10p stamp and we will send you the latest
back 2-25 $5.140 Bi-Pre-Pak catalogue free by return. Packed with useful lines, Its a

TERMS OF BUSINESS:

VAT &t 25% must be added to totai value of order except for items marked
* or (8%) when VAT is to be added at 8%. No VAT on overseas orders. POST
& PACKING add 30p for UK orders unless marked otherwise. Minimum mail
order acceptable—£1 Ovornas mdors. add £l for ponaa. Any difterence
will be credited or charged. ES 0 t notice.
AVAILABILITY All items avallablo at ﬂmo of going to press when every
effort is made to ensure correctness of information

Order your Stirling Sound products from

222 224 WEST ROAD, WESTCLIFF - ON-SEA. ESSEX 3350 3DF.
TELEPHOME : SOUTHEND (0702) 46544

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
Practical Wireless, May 1976

... And 5 NEW
Stirling Sounds
POWER SUPPLY IINITS B

~

Robustly designed units
in each of which Is a
stabilised take-off point
to provide for tuner, -
pre-amp and control

Size-5¢" x 3”7 x 24"
high (P/P add 50p

stages. any model)
S$8S. 312 12VHA £375 $5.334 34V/2A £5:20
S8, 318 18VHA £4:15 8S.345 45V/4A £6-25
$8.324 24VIA £4:60 (ali above are at 8% V.A.T.)

A new Stirling Sound Gapacity Discharge
Ignition Unit for your car the ‘‘Super-
Spark’’ Mk.5.

Even better than the original B-P-P verslon, thousands of which are
in use saving motorists appreclable time and money for petrol. Very
easy to install. The Stlrllng Sound model Incorporata: switch for
instant change to daption to pos.
or neg. earth return; anti-burglar Immoblllslnu switch, pra—set control
for rev. fimitation. There are no exposed parts, the unit, on p.c.b.
being housed in strong enclosed metal box.With instructions and leads.
Size 74" x 4§” x 24" ex. switches.

real moaey saver.

TO STIRLING SOUND (81-PRE-PAK LTO) 220/222 WEST ROAO,
WESTCLIFF-ON-SEA,ESSEX SSO DDF

PWsB
(= 1 r [ r 1t I 1 T /I |

|

I PIease SeNT ..ot tuuiat ittt it i e I
......................... for which l enclose £ .................. I
tne. V.A.T. I
N3 co00000000000000000000000000000000000a00000000000000000000 A0 I
ADDRESS  ....iiiriiiiiiiiiiiiiiieeiiiieie ittt sens l
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ESSENTIAL BOOKS FOR RADIO AMATEURS

1976 Edition

RSGB AMATEUR RADIO
CALL BOOK
Incorporates all new callsigns and amendments notified
between August 1974 and August 1975.

Also includes valuable operating data such as band plans,
beacons, prefix list, ITU zone list, beam headings and QSL
Bureau sub-managers, and lists of clubs and groups.

168 pages Price £1-47 post paid

AMATEUR RADIO TECHNIQUES
(5th edition)
by Pat Hawker, G3VA
Basically an ideas and source book, this ever-popular work
brings together a large selection of new circuits and devices
and many constructional and fault-finding hints.

In this latest edition some 50 pages of new material have
been included and other sections have been revised and
expanded.
304 pages

Price £2-52 inc. p. & p. Over 700 diagrams

RADIO DATA REFERENCE BOOK
by G. R. Jessop, CEng, MIERE, G6JP

An invaluable source of essential radio data conveniently
gathered into one hard-bound volume measuring 5%in by 9in.

RSGB LOG BOOKS

TRANSMITTING: Standard, 96p; de luxe, £2-44; minilog
(for mobile and portabie), 80p. All post paid.

RECEIVING: £1-20, post paid.

The Receiving Log Book, similar in format to the transmit-
ting log books, is designed specially for the short-wave
listener who wishes to make a proper record of amateur

150 pages

Price £1-32 post paid

stations heard.

These are just a few of a cbmplete range of technical publications, log books and maps for the radio
amateur. Send a large stamped self-addressed enveiope for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby : write to the membership section and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET,

LONDON,

WC1LN

2AE TEL: 01-837 8688

ALL PRICES
INCLUDE
V.A.T.

es®
it 8
N

PERSONAL CALLERS
ARE WELCOME!

alf items subject to manufacturers
increase and availability

High Quality
Construction
Kits. stocked
at all branches

for
catalogue!

AMPLIFIERS P&P 95p ins, £1

Sansui AU2200 £63-
AU4400

Pioneer SA5300

RECORD DECKS P&P 85p Ins. SOD
Garsard SP25 M £23
Garrard SP25 Mk IV/GBOO £36- 85
Pilnth & Cover
MP: £17-00

60
Connolsseur BD1 Kit
BD2 Chassis/SAU2
SAU2 Pick-up Arm
SCU1 Cartridge
Ploneer PL12D
Plinéhnvcover for Garrard or

SPEAKERS PA&P 45p
EMI 137 x 8”7, 3, 8 ohm plain
13" x 8” Bass unit, 15 watt
6}” 8 ohm, 10 watt
8” 8 ohm, 10 watt
8” x 5" C. Mug 5 watt 3. 8
or 15 oh
"~ x 56’ Dualconed ohm,

Elac 6}” B ohm Dualcone

8” 8 ohm Dualcone £3
Baker Group 2512”7, 8 or 15 ohm £15-
Adastra 10” 10 watt 15 ohm £4-58
Goodmans 8” x 5” 8 ohm £212
Global 8 ohm 5 watt (pair) £9-93
Richard Allan 127 60 watt

£12-95

8 or 15 ohm
Richard Allan 12” Dualcone  £13:35

WHARFEDALE
SPEAKER BARGAINS
P&P 85p Ins. 50p

Chevin (pair}

Denton 2 (palr)}

Linton 3 (palr)

Linton 2 (kits)

KIT FORM CABINETS
Teak Veneer P&P 85p fins. 50p
12"x8” x4 (BxSorTx4 Cutoul) £3-34
12 l 12”7 x 73" (10”7, 8 x 5, 8",
£4-T5

d 33”)
18”x|1"x7”'(8”13l or13x8) £5-94
22" x 14”7 x 73" (12" x33” or 13 x 8) £7-18

T\gEPETERs & CROSSOVERS
&
Cone Twes(er 8 or 15 ohm,

10 watt £3-63
Cone Tweeter 8 ohm, 3 watt £1:93
Horn Tweeter 8 ohm, 20 watt £8-72
Dome Tweeter 8 ohm, 30 watt  £7-18
Crossovers CN23 (3 ohm) CN28

(8 ohm), CN126 (16 ohm) £1-7%

CARTRIDGES & STY%:II

Acos GP9|/2$C or
3SC (ster. comp)
GP93/1 or 95/1

ster. cryst £1-60 £1-20
GP94/1 or 96/1

ster. ceram. £2-00 £1-20
GP101 cryst. comp. £1-00  —
GP104 ster. ceram, £2-15 £1-20

BSR X5M or H5X

cryst. comp. £1-05 £1:20
SX6M or SX6H

cryst. ster. £2-25 £1-20

rt. D.D.
Stylli
£1-60 £1-20

Mail Order Dept Y
Belmont St, Monton, Leed

Eccles, Manchester.
Tel: 061-789 5268

SC5M ster. ceramy. £2-78
Sonatone
9TAHC or 9TAHC G
{Diam)

3509 ster. ceram.
Audlo Tecnica AT55
Empire 999 REX
Goldring G850

G800

G800H
G8OOE
Shure Carts & Styli
M44G
MS5E

MTSED Type 2
M75EJ Type 2

£6-18

£7-81 £6-18
£14-58 £10-31
£12-18 £71-81

MICROPHONES P&P 25p
CM70 Planet stick metal, switch

crystai
DM160 Dynamlic omni-dir. ball
metal
UD130 50K 600 ohm, unl-dir, ball
metal

| £1-31
CONDENSER MIKE 600 ohm,
uni-dir. £10-62
Cassette STICK MIKE with R
Control onloﬂ switch (25 &
3'5 mm) J/Ply) £1-50
Cassette STICK MIKE with R/
Control (Phillps Type) £1-97

BATTERY ELIMINATORS
Pap 25p
240v Input 6, 7-5 or 9 volt output £2-75
12v d.c. lnpul (specify output
6.7-50r9d.c.) at 300mA £4-62

CASSETTE CASES

Cassette Head Cleaner

BIB Stereo Test Cassette 2
AMPEX Head Cleaner Demag £1-99

TAPES P4P 25p
Stnd. LP DP Cases

57 59p 0p Ei s 32p

[ T0p 92p 38

p
7 92p £1- " Ei 99 43p

SINCLAIR PROJECT 80 P&P 25p
Stereo Pre-amp £1818
Active Fliter Unlt

Z40 15 watt Amp.

Z60 25 watt Amp.

P25 Power Supply for 240

P26 Power Supply for 240

P28 Power Supply for 262

FM Tuner

Stereo Decoder

Q16 Speaker

1C20 stereo amp, kit

PZ20 Power kit

Send 25p for compleie cataiogue.
PLEASE BRING THIS ADVERTISE-
MENT TO OBTA

O IN THE BENEFIT
OF THESE SPECIAL PRICES

Mancheste
30-32 Shudehnll tel 061-832 7710

4 New Market St tel 0532 42708

Liverpool
15 Whitechapel tel 051:236.0738 4
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These days you can Dial-a-Van, Dial-a-Recipe, Dial-a-
Pop Tune, even Dial-a-Wine. But Home Radio Com-
ponents Ltd. have been offering such a service for years!
Those of you who already own one of the renowned
Home Radio Components catalogues already know all
about it. For the benefit of those who are still struggling
along without one, here is how you set about it.

1. Purchase a Home Radio Components Catalogue.
(See details further on).

2. Join the HRC Deposit Account scheme, by simply
signing the form enciosed in the catalogue.

3. Send it to HRC with your deposit. The deposit is half
of whatever credit you require; i.e. if you want £10-00
you send £5-00.

4. You will receive back: a copy of your Agreement,
special Order Forms, pre-paid envelopes for sending
them, a Record Card on which to note your spending,
and simple instructions to enable you to use the
seryice to best advantage.

Now you are all set to dial your component orders any
hour of the day, any day of the year—inciuding Sundays,
holidays, even Christmas day. You have your own exclusive

The price of 89p applies
only to customers in the
U.K. and to BFPO Addresses.

—

Fe— === ——— — ——— =

Please write your Name and Address in biock capitals

} HOME RADIO (Components) LTD. Dept. PW,
234-240 London Road. Mitcham, Surrey CR4 3HD

Practical Wireless, May 1976

~— Today’s finest Componene
— 54 P plus 45p
—

POST & PACKING

telephone number, which after business hours is
connected direct to an answerphone.

Like the idea? Then send for your Home Radio Catalogue
straight away. It costs only 54p plus 45p postage and
packing, and it contains 6 vouchers each worth 5p when
used as directed, so you can soon get back 30p of your
investment. Moreover, if you joiri the Deposit Account
scheme you will receive a new catalogue free whenever
it is reprinted. it's hardly surprising that over a thousand
customers are already using this simple method of buying
their components. Try it now—you'll never regret it. Send
99 pence by cheque, Postal Order or Giro with the coupon
below, and soon you'll be twirling your telephone dial
whenever you urgently want some parts!

S Cat

(Regn. No.
London 912966)
-— D TE TES T e - - - TE TES D

HOME RADIO {Components) LTD  Dept. PW. 234240 Lonidon Road, Mitcham CR4 3HD

Phone (-G48 B427
21



Designed by

TEXAS

Featured by PRACTI |
SOLE U.K. DISTRIBUTORS - _HENRY’S

Build the Texan stereo amplifier, then you can be doubly proud ! For a start,
you'll own a superb home entertainment
unit. And have had all the pleasure of ¥ Can be built Stage by, stage
doing it yourself, with the Henry's kit. Ask for leaflet 20.

# Everything necessary

Look at the Texan specification Suppited. Full atter sales service
Incorporating tully integrated stereo preamp and guarantees
and power amp, with 6 1C’s, N.z’"ansxslou "
6 rectifiers and zener diodes. Plus stablllsed,
protected circuitry, giass fib pcb; Gardeners KIT PRIOE Butltand tested
low-field low-|[ne mains transtormer; all £45.00 VAT
|nc«llne|andconlwls Slnm deslun chassis 235 on {00 mnc.

37 K 8" x 27 all. 20 watts per channel - +£1.00p&rp.
ws less than 0.1% atartionat 1 im: Inc. VAT +£1 p&p

THE NATURAL FOLLOW-ON - THE TEXAN FM TUNER KIT!

Build the maiching Texan stereo tuner ! Features
K'T FR'GE advanced varncap tuning. Phase lock ioop decoder
o ! Professionally designed circuit. Everything you needis
525 95 in the kit. From the glass fibre pcb to the cabinet itself.
e VAT + Excellent spec: 2.5 uV aerial sensitivity. 500 mV oulput

(adjustable)}. Tuning range 87-102 MHz. Mains
powered. -

. all the e/ectromc excitement

you could wish for!
Anup-to-the-minute game. Plugs
into your own TV aerial socket
Switchon. And you're away !
Choose yout game — foatball, tennis
orhole-in-the-wall. Absolutely
safe. Foryou. Yourchildren. And
your TV. Mains powered.
List Price £42.50 .

inc. VAT +

HENRY S PRIGE ONLY £29.50 5dppep

For this new edition, we have made
hundreds of changes and additions.
It has over 200 pages, contaimng
virtually everything tor amateurs and
protessionals. And you'll have no
bother at ail finding everything you
want, because these's a complete
alphabetical index as well as a section
index. Together, they put you right on
course fortheitems you need From
Sinclair projects to educational kits.
Oscitloscopes to panel meters. Coilsto f ;
capacitors. Transistors to valves.
Loudspeakers to mictophones - all at
competitive prices. Over 200 C Over 200
pages of vital statistics - just for \Pages,
you! S0 send now for your copy.

FREE to Educational Establishments when
ordered on official headed notepape?’
20p carr/pack.

sm SERVIC
Ec
9 EDGWaps ENTRES

0
J o cc..co5ARE RBOAD. Longoy w2

408 ang

all in
aAnd 599 'orvuur!ti”

404/6 EDGWARE ROAD, LONDON W2 01-402 8381
Lower SALES FLOOR, 231.TOTTENHAM CT. RD., LONDON W1 01-636 6681

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM. 0602-40403
ALL MAIL TO HENRY S RAO10, 303 EDNGWARE.ROAD, LONDON W2

TRIMMERS air spaced ceramic 20pf 10 for 80p.
also min type 3/10pf 10mm dia 5 for 50p. FEED-
THROUGH CONDS 1000pf/500v solder in type
10 for 50p. ERIE feedthrough filtercons 1750pf 250v
solder in type high grade filters 10 for £1. B.F.O.
UNIT 1-6Mc/s var freq with valve £2. MINIATURE
COILS with scr cans & slugs 5mm dia formers
10 for 50p. REMOTE Tx/Rx crystal selector provision
for 6 Rx & 6 Tx crystals Hc6/u type also 6x BC108 &
6x trimmers £1-60. .F. TRANS min type 455/465Kc
transistor type 3 for 65p. TAPE HEADS 8 track for 1”
tape low imp £1-20. MIN ROTARY SWT 2p 5wix}”
shaft2for60p. CRYSTAL FILTERS all 10-7Mc/s min
type 30Kc b.w. £1:30. 15 & 12Kc b.w. £1-60. INTE-
GRATED CIRCS threetypes CA3014 I.F. amp & disc.
ULN-2111A wide band amp with product det. TA A300
audio amp 1 watt into 8 ohm one of each with data
sheets £1-50. AERIAL TUNING coil ass Rx type,
A as 8 coils & trimmers covering long to s.w. in
scr box £1-70 type B as 6 coils & trimmers covering
s.w. £1-20. POLAR RELAYS precion type as two
coils of 3-5K octal base £1-50. YAXLEY SWTS
larger type inst swts 8p 12w 8b & 2p 23w 2b £1-40ea.
7p 23w 7b £1:70 & 6p 12w 6b £1:20. T.V. AERIAL
FILTERS made to fitin Ae lead fully scr box 4 x 14 x
147 fitted standard coax plug & sk. 4 for £1-20.
SPEAKER UNITS small horn spk for use on
M/Cycle 3 ohm with fix brk & cable spk 5x3” £2-50.
DIODES 300PIV 5 amps on H/Sink stud mt type
4 for £1. CRYSTALS FT243 type in range 5:6 to
8-6Mc/s 25Kc spacing 5 different for £1-40 also
Hc18 type min wire ended in range 13 to 19Mc/s
ex equip 10 for £1-50. TAG STRIPS solder type
24 way 10 for 70p.

The following items are in S{Hand cond.

MOD & H.T. Invertor unit about 15w mod H.T.
200/400v at 150Ma 12v /P with circ £4-80. Tx
SUB ASS for 70/80Mc/s less valves with circ
about 20w £2-40. METER T.S. in case 9x7x5”
with 1Ma FSD meter, swts, etc £3-50. VIDICON
TUBES standard 1” types P849D & P842 tested
£9-60. FLOURESCENT CHOKES 5ft 65w £1-60
& 8ft 125w £2-20. HEAVY DUTY VARIACS for
240v 50c/s rated 20/25 amps with 200/250v driving
motor with limit swts £40. SCOPES MARCONI
type CT90 mains operation high speed pulse
scopes triggered high speed T.B. with int time
cal & Y shift voltmeter (note not suitable for
general purpose use) supplied with copy of
H/Book in transit case £26. OPTICAL MIRRORS
144” dia. 14” deep at centre with centre hole 34"
dia precision unit £15. TAPE DECKS BSR type
TD10 with two chan amps & P.U. £8:50 & TD2
with amps only £5-50. these two items callers only.

Above prices inc carrlpostage & V.A.T. Above goods
are new unless stated S{Hand. S.A.E. for list or enquiry,
shop open Tues to Sat.

A. H. SUPPLIES

122 HANDSWORTH ROAD
SHEFFIELD, S9 4AE
Phone 444278 (0742)

Practical Wireless, May 1976




RADIO EXGHANGE LTD.

L

NEW EDU-KIT MAJOR

* 4 Transistor Earpiece % 7 Transistor Loud-

Total Building Costs

P & P+1Ins. 65p. (Overseas Seamail P & P £3-50)

£9-99

soldering iron or solder

Radio speaker Radio Radio . .
* Signal Tracer MW/LW +* ;)%e Transnst?(r Radio
% Signal Injector . * ransistor Regenera-
% Transistor Tester * 3 Transistor Short tive Radio

NPN-PNP Wavre Radio % 3 Transistor Regenera-
% 4 Transistor Push Pull R tive Radio

plifier * Electronic Metronome \ liple Continuity
% 5 Transistor Push Pull « Electronic Noise Tester
Amplifier Gererator % Sensitive Pre-Amplifier

Components include: 24 Resistors

% 3%in Loudspeakers % Earpiece % Mica Baseboard % 3 12-way connectors
* 2 Volume controls 4 2 Slider Switches % 1 Tuning Condenser % 3 Knobs
* Ready Wound MW/LW/SW Cails

Completely Solderless Electronic
Construction Kit. Build these projects without

DE vay

* Battgryless Crystal

* 21 Capacitors % 10 Transistors

% Ferrite Rod % 6} yards of wire

% 1 Yard of sleeving, etc.
Complete kit of parts in-
cluding construction plans.

VHF AIR
CONVERTER KIT

Build this Converter Klt and
recelve the Alrcraft Band by
placing It by the side of «
radio tuned to Medlum Wave
or the Long Wave Band and
operating as shown in the
instructlons supplied free with
all parts. Uses a retractable
chrome plated telescople
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
ete.

All Parts including Case and

£4 35 Plnm' P& P and

POCKET
FIVE

NOW WITH 3~
LOUDSPEAKER

3 Tuneable wavebands,
M.W., L.W., and Trawler

Band, 7 stages, 5 transistors and Total Build-
2 dlodes, supersensitive ferrite rod ing Costs
aerial, attractive black and gold case.

Bize 53" x 1§” x 3} approx. £5 ° 99
All Parts including Case and Plans. P&P+Ins. 50p.

NEW

Everyday
Series
Build this

exciting new
series of designs.

K.V.5. § Transistors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerlal, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive case with red speaker
erille. 8ize 97 x51” x2}” approx. All parts including

Case and Plans.
£475 P& P + Ins. 50p

ROAMER TEN
MARK 2

WITH VHF INCLUDING
AIRCRAFT

Now with free earpiece and

switched socket. 10 tran-

sigtors. Latest 5" x 3"

loudspeaker. 9 tuneable

wavebands, MW1, MW2, LW, 8WI, BW2, SW3,
trawler band, VHF and local statlons, also aireraft
band. Built in ferrite rod aerial for MW/LW. Chrome
piated. 6 section telescope aerial, can be angled and
rotated for peak short wave and VHF listening. Push
pull output using 600mW transistors. Car aerial socket.
10 transistors plus 3 dlodes. Ganged tuning condenser
with VHF section. Beparate coil for aircraft band.
Volume onjoff. Wave change and tone controls.
Attractive Case in rich chestnut shade with Gold
Blocking. Bize: 9” x 7 x 4/, Easy to follow instructions
and diagrams. To',al bullding costs

£11-87 5.0t

RN
ooao

Total Building
costs

E.V. 6. Case and looks as above. 6 Tr and 3
lodes. Powered by 9 volt battery. Ferrite rod aerial,
" loudspeaker, etc., MW/LW coverage. Push Pull
nutput.

A\l parts intluding case and plans.

Total Building

costs idi £5'50 P&P + Ios. 55p

7. Case and looks as above, 7 Transistors and
‘{ diodes 8ix wavebands, MW/LW, Trawler Band
3W1, 8W2, 8W3, powered by 9 volt battery. Push
Pull output. Telescopic aerial for short waves. 3~
Loudspeaker.
Ali parts including Case and Plans

Tmf; B £7 '05 P & P + Ina. 55p

ELEGTRONIG GONSTRUCTION KITS

Self Contained  Multl-Band
E c K V.H.F. Receiver Kit. 8 Tran-

alstors and 3 Dicdes. Push/Pull
output. 3* Loudspeaker, Gain Control. Superh
9 section swivel ratchet and retractable chrome
plated telescopic serml V.H.F. Tuning Capacitor,
, ete. Wil receive
T.V. Bou.nd Public Servxce Band, A|rcmﬂ V.H.F.
Local Staﬂom, etc. Operates (rom a8 Volt PP7
Battery (not supplied with kit).
Complete kit of parts including construction plans

7'95 P & P and Ins. 5ﬁp.

ECK 4 wumis
eceiver Kit. With 5

Push/Pull output stage, Gain Control, and Rotary
Bwitch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8”7 Sensitive Ready
‘Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including
construction plans. £

X 3” Loudspeaker.

P & P and Ins. 55p.

=

.
RSN

EDU-KIT

Build Radios,
Amplifiers, etc.
trom easy stage
diagrams.

Five units including
master unit to
construct.
Components include: Tuning Condenser: 2 Volume
Controls: 2 8lider Switches: Flne tone 3” moving coil
8peaker: Terminal 8trip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resiators: Capacitors: Three }” Knobs. Unlta once
constructed are detachable from Master Unit, enabling
them to be stored for tuture use. Ideal for Schools,

Educational Authorities and all those interested in
radio construction.

All Parte including . P&P+
Case and Plans £6 9 Ins. 55p

s, MW,
Lw, Trawlean.nd 3 Short Wave Bands.

EDU-KIT JUNIOR

Construction Kit, Bnild these

nmlectl without Soldering Iron or Solder.

JIFFY TESTER

Easy to build and operate.
Fits In the pocket. A quick
checker for continuity of
resistors, chokes, diodes,
transistors, circult wiring
{not mains) and loudspeakers.
Complete with earpiece, jack
plug and socket resistors
capacitors, components. etc.

Complete kit of parts includ-

ing vonstruction pians. £3 1

TO RADIO EXCHANGE LTD.,

61A HIGH STREET, BEDFORD MK40 18A
Tel: 0234 52367.
Reg. Nu. 738372

ALL PRICES INCLUDE VAT

P&P+
Ins. 301

ide enlrance ‘‘Lavells" S8hop.

% Crystal Radioc Medium - Electronic Metronome. % Callers s '
Wave Coverage — No A 4- Transistor Push/Pull § % Oben 10-1,2.30-4.30. Mon-Frl. 9-12 Bat.
Battery necessary. Amplifier. Tenclose £....................... l

% Qne Transistor Radlo. o All parts including Loud

* %gjr.z!'.\alsmr Regenerative speaker, Earpiece, MW Ferrite for o .

T i ) Rod Aerial, Capacitors, Re-

At %adioram;:g;m Ln;[;l::: sistors, Transistors, eto. NAINE .ottt e .
Coverage. Complete kit of parts includ- Address

% 4 Tranaisior Medlum Wave 118 construction plans.  [§ AJEres ... l
Loudspeaker Radio. £7 . 25 P& P+ R o

% Electronic Nolse Generatgr Ins. 65p PWS576
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N. Radio Societies
SUBSCRIPTIONS — PRACTICAL WIRELESS A iati

AND TELEVISION MAGAZINES

E are still receiving numerous letters requesting subscriptions
Wto Practical Wireless and Television magazines. For those
. readers who are not aware, we regret that our magazines can
no longer be supplied on direct subscription by IPC Limited due to
escalating costs.
This action is very much regretted, but it should not mean that any
reader is deprived of his/her regular copies of Practical Wireless or
Television. Readers should order direct from their local newsagents.

Any readers outside the UK who
should write to the Editor and he

have difficulty in locating a supplier
will advise them of their local agent.

Grimsby A.R.S.

HE Grimsby Amateur Radio

I Society has moved to 2 new

QTH. The address is now
the New Alexandra Social Club,
Alexandra Road, Cleethorpes.

The meetings are held fort-
nightly on Thursday evenings at
8 p.m. Old and new members are
always made welcome as is any-
body with an interest in short
wave listening, amateur radio,
electronics etc.

If anyone would like further
details, please contact George
Smith, G4EBK, Hon. Sec., t Fenby
Close, Grimsby, South Humber-
side, DN37 9QJ.

RNARS eventis

HE following is the 1976

I calendar of events of the

Royal Naval Amateur

" Radio Society, the headquarters

of which, G3BZU, are located at

HMS Mercury, Leydene, Hamp-

shire. If you would like any

further information, contact Mike

Matthews, G3JFF at the above
address.

16-24th April

HMS Belfast activity period.
GB3RN all bands. 24 hour day
operation. Further details GSHZL
QTHR.

20th June

HMS Mercury Mobile Rally.
28-30th August

Portsmouth Dockyard—Navy
Days. GB3RN and displays in
conjunction with HMS Mercury
Communications Exhibit.

16-17th October

JOTA scout camp and Amateur
radio teach-in at HMS Mercury/
G3BZU.
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Fuse Standards

HE British Standards Institu-

I tion has published a revision

of BS 88 now entitled Cart-
ridge fuses for voltages up to and
including 1,000V a.c. and 1,500V
d.c. There are two parts: Part 1
General requirements, and Part 2
Supplementary requirements for
fuses of standardised dimensions
and performance for industrial
purposes.

Part 1 specifies general require-
ments, including characteristics,
construction, performance, and
proving tests for all types of cart-
ridge fuses. Subsequent parts will
give supplementary requirements
in different applications. Part 2
is for industrial purposes, and
specifies fuses most commonly
used in the United Kingdom.
These two parts of BS 88 sub-
stantially agree with IEC publica-
tion 269. The  earlier edition of
the standard has been withdrawn.

BS 88 Part 1 price £5-50 and
Part 2 £3-50 may be obtained
from BSI Sales Department, 101
Pentonville Road, London NI
9ND.

BBC Radio Leicester

Leicester’s

BC Radio
medium - wave service is,
transmitting from a new,

improved aerial at Freemen's
Common.

The medium-wave service, on
188 metres (1594kHz), can be re-
ceived at distances of twenty
miles or so from the transmitter
in daytime, but after dark the
coverage is restricted by inter-
ference from other transmitters.
The vhf programme is trans-
mitted on 95-1MHz.

Exhibition of the N.R.S.A.,

which is sponsored by radio
societies in the North of England,
will take place at Belle Vue,
Manchester on Sunday 25th April
1976.

The doors will open at 1lam
and there will be a large number
of trade exhibitors, as well as
club display stands. A trophy will
be awarded for the best club
stand and there will also be a
variety of demonstrations con- .
nected with different aspects of
amateur radio.

Other attractions will include
a Grand Raffle, an Inter-Club
Quiz and a Construction Contest.

Comprehensive talk-in facilities
will be provided on 2 metres
145-5MHz (FM), 145MHz (AM),
and on 144-290MHz (SSB); also
on 4 metres 70-26MHz (AM &
FM). There will be a GB3NRS
HF bands station operating from
the exhibition.

For long distance travellers it
is hoped to offer talk-in through
the local repeaters GB3MP
(ChR6) and GB3RF (ChR7). Both
these repeaters are scheduled to
be on the air before the event,
and there is considerable interest
in mobile operation throughout
the North West.

The N.R.S.A. is a non-profit
making body which relies on the
income from this convention and
the small subscription from
member societies in order to
organize the following year’s
event. Further information can be
obtained from the Publicity
Officer : —Mr. Gordon Adams, 2
Ash Grove, Knutsford, Cheshire,
WA16 8BB. Telephone:—Knuts-
ford 4040.

BBC Radio Medway-—
Hoo
BBC Radio Medway’s medium-

THE Annual Convention and

wave service on 290 metres
(1034kHz) is now trans-
mitted from a new aerial at Hoo
and the old station at Gillingham
has closed down.
The vhf service from Wrotham,
on 96-7TMHz, is unaffected by
this change.
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'RTTY news

on 7th March, 1976, of its RTTY News Bulletin service for radio
amateurs.

Initially, the transmissions are made every Sunday according to the
schedule below; later it is expected that more transmitting stations
will be added to those listed. 2

The material transmitted will include test tapes for machines and
systems plus news of specific RTTY interest.

The licence for GB2ATG is a broadcast, not a communications licence
so transmitting stations will not be able to reply to any calls using
this callsign.

THE British Amateur Radio Teleprinter Group announced the start

Time Frequency Signa!l Characteristics Transmitting
Stations

1. 1200 hrs 3590kHz 45-45 bauds FSK G3IIR,

170Hz shift G30ZF, GW3IGG
2. 1230 hrs 144-60MHz (i) 45-45 bauds FSK, G3IIR, G3OUF,

850Hz shift G30ZF

(i) 45-45 bauds AFSK,
170Hz shift,

2125/2295Hz tones

Amateur Computer
Club

Summer School
THE Department of Electrical

Engineering Science at :

Essex University will be letl)leé w;;;gt hkt%eto grrigtg::ﬁ
holding its annual Electronics Computer Club Tl &
Summer School for teachers ’
during the week July 1216 stamped, addressed envelope

to J. T. C. Aslen, Club Secretary,
7 Doordells, Basildon, Essex.
Telephone: Basildon 411125 or
0484-56712.

They have recently published
a design for a low-cost computer
and they think they will have
working models by the middle of
this year.

this year. Three courses will be
run simultaneously. The “Linear
Circuit Design” course is con-
cerned with the use of transistors
and operational amplifiers in
analogue applications and the
basic circuits of a hi-fi amplifier
are investigated in detail. The
“Digital Circuit Design”’ course

concentrates on the use of the
transistor as a switch and
develops design using integrated
logic circuits; a digital patch-
board is used to introduce the
concepts of combinational and
sequential logic design.

Longleat Rally

HE 19th Longleat Mobile
I Rally will take place at
Longleat House, Longleat
Park, near Warminster, Wiltshire,

“Small Computer Systems” is a
new course which should be of
interest to mathematics teachers
as well as those interested in
electronics; the aims of the
course are to introduce a typical
small computer, the PDP-8, to
investigate how it is used and
to discuss its function in schools.

Further information on the
Summer School can be obtained
from R. J. Mack, Department of
Electrical Engineering Science,
University of Essex, Wivenhoe
Park, Colchester CO4 3SQ, tele-
phone Colchester (0206) 44144,
extension 2408 or 2299.

Practical Wireless, May 1976

on Sunday June 27, 1976.

As in previous years, the trade
stands will be housed in large
marquees. The rally is to start at
10 a.m. and talk-in stations will
be operational on 160m (1920kHz),
80m (3775kHz) and 2m (145-50-
kHz + VFO0). Callsigns will be
announced nearer the date. There
will be a walking DF hunt at
3 p.m. on Top Band and there will
be a Grand Raffle. Overnight
camping will be allowed from
6 p.m. on Saturday 26th. Further
gen from Brian Crocker, G3ULJ,
Organiser, 36 Portland Street,
Staple Hill, Bristol, BS16 4PT.
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from Heathkit

EATHKIT announce their
H “Modulus” system of audio
units. The range comprises
AM/FM
channel preamp/control centre; a

stereo receiver of “medium” or

a digital tuner/2-4

“high” power; and a 4-channel
receiver “medium” or “high”
power. You build in to your sys-
tem what you want. Optionals
include FM Dolby Cbh4
Demodulator and SQ Decoder.
All these items and more feature
in the April/May 1976 Heathkit
Catalogue supplement. — Heath
(Gloucester) Limited, Dept.
PW46, Gloucester, GL2 6EE.

Barking Society
HE Barking Radio and Elec-
I tronics Society G3XBF/
G8GPK, have recently
started a new activity dealing
with all aspects of closed circuit
television. This section is attempt-
ing to build its own studio, but
is hampered by a lack of mem-
bers and may be forced to close.
They feel there must be a need
for a Video club in their area and
have asked us to mention its for-
mation in the News section of
P.W. The society also runs a
Morse Class on Tuesday evenings.
Further details of any of their
activities can be obtained from
J. R. Wiles at Society HQ, West-
bury Recreation Centre, Westbury
School, Ripplé Road, Barking,
Essex, IG11 7PT. (Telephone: 01-
594 4009.)
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quite substantial gain, and is of great help in

bringing weak signals up to a level where they
can be received properly. Even with a sensitive re-
ceiver having two RF amplifiers and a number of IF
stages, it can result in the satisfactory reception of
signals which are otherwise virtually impossible to
copy.

With stronger signals, which would in any case be
received satisfactorily, the unit helps to reduce
second channel intereference, which can be trouble-
some with some receivers. However, its main use is
in improving reception where a poor aerial, or the
low signal strength of the wanted transmissions,
makes adequate reception otherwise impossible.

THIS tuned RF amplifier will be found to provide -

CIRCUIT DETAILS

Three coils are used, L1, L2 and L3, Fig. 1. Switch
S1 selects the required coil. One section of VC2
(208pF) is used for L2 and L3. For the lowest fre-
quency range L1, VC1 is also in circuit, giving 384pF
in all. As a result, three ranges as follows are
obtained: —

Range 1—15—32MHz

Range 2—5-5—15MHz

Range 3—1-6—5-5MHz

It is of course not essential to provide tuning in this

way. But if a value of about 365pF is used for all
bands, Ranges 1 and 2 will overlap considerably,
while the use of 200pF or so for each band will cur-
tail the coverage of L3 at the low frequency end.

g MTRNERE Sal AT
Al gA2
o | abF Sic 4oV
—O ———r
Sia j ?
q VR1 Off 3
off 25k Receiver A
I_.;,) Fig. 1: Complete elr-
To cuit _diagram of ' the
100%'_. % . amplifier, showing the
% method of - swilching
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myC1
176pF
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-

e coils fo oblain a
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* component list

o Lo B ®
Resistors > oM ) 2
“ Rt 68kQ w. R2 2700 s
VR1 .25kQ Lin. potentmmeter Y
o AI! resxstors IW10%° g < B .
Capacntors . 5
. Ct " 4IpF * * - C4 100nfF o2
; C2  10OnF C5  100pF
, #C3 " 10nF . ’
VC1/VC2 Jackson type 00 176/208pF gang
gfsemlconductors c. ) v
LT 40873 : , P
Miscellaneous i \

L1, 'Blue’ valve type Rangea L2, ‘Blue’ valve type ,
Range 4, L3, *Blue’ valve type Range 5 (All coils
Dienco miniature dual purpose)..RFC1, RF choke,,
tyne Denco RFCS. Jackson type 4832 two speed
drive with knobs. S1a, b, ¢, 3-pole 4-way rotary
., Bwitch. 127 x 101 x 51 mm Universal chassis, with*

g. extra 127 x 101mm plate. {(Home Radio). Four 12mm

. high rubber feet. Two insulated aerial sockets.

-« Coax socket. Tag strip comprising 8 tags. Battery
chp Two matching control knobs. .
wf, ky”& V? . ¥ £ 4 . R

&

Results would be the same, but it is felt that having
three ranges which include all bands from 1-6MHz
to 32MHz in this way is probably better.

Switch section Sla/b Fig. 2 is for coil coupling
windings while the third section of the switch, Slc,
is for on-oftf purposes. An alternative aerial socket
A2 is fitted for use instead of Al, when the unit is
required to tune fairly sharply. Any end-connected
aerial can be used.

Potentiometer VR1 allows amplification to be re-
duced when strong signals are present, as these might
overload the receiver. This control however does not
reduce gain to the level where no signals can be
received.

Coupling to the .receiver is from the RF choke

8 L2

612

6 L1&VC1
w178

64/

Fig 2: The three-pole four-way switch S1is of the rotary type, and front
panel mounted.
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RFCl1 and capacitor CS. This will work satis-
factorily with receivers having a high nominal aerial
input impedance. With receivers having a low im-
pedance, overall gain can be increased by using an
impedance matching coil, but this would either have
to be tuned in addition to the aerial coils, or be a
broad-band device.

When using the unit with communications type
and similar receivers, it was found necessary to
employ a screened co-axial lead to the receiver. The
power supply is a small internal battery, the drain
being only a few milliamps, depending on the setting
of VRI.

CABINET

A low-cost and effective screening box and case
can be made easily from a 127 X102X 51mm “univer-
sal chassis” with an extra 127X 101lmm flat plate,
which is later attached with self-tapping screws for
the top.

As the coil fixing bushes and core-adjusting screws

Plan view of the amplifier with the top plate removed. The ganged
capacitor VC1/2 is driven via reduction gearing to provide precision
tuning.

of the coils project through the bottom of the case,
four plastic feet are required to raise it about 13mm.
First drill one 127XS51lmm member for the front,
and fit the switch, VR1, and drive. The bottom 127 X
S51lmm flat plate is screwed on, and can be drilled to
take VC1/2, which is held with one or two 4BA bolts.
Washers or other distance pieces are necessary to
raise the gang slightly, to get it level with the drive
coupling. The capacitor fixing screws must not be too
long, or they will short circuit or damage the capaci-
tor. A final lining-up of drive and capacitor is easy
if the drive fixing holes are on the large side.

Nearly all wiring is completed before the sides and
back of the case are fitted. The back is prepared by
drilling it for the aerial sockets and co-axial outlet
and a clip is made to hold a PP4 bdttery. When the
back is fitted, one 4BA bolt is used for an earth con-
nection.
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Sla
MC

&
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Fig. 3: The schemallc
shown here gives the
location of all com-
ponents, and the wiring
between components
and controls,

—V(C2=
9 1 f
MC

Sia ) =g
2 |
S1b //
[ y
l Switch Sta/b/c Slc
I 1 L L)L

T

WIRING DETAILS

Leads are run approximately as in Fig. 3. The tag-
strip is raised on 12mm long bolts. As unnecessary
coupling between gate 1 and drain circuits is likely
to cause instability, G1 is connected directly to VC2.
For the same reason, the drain lead is lengthened

The case is constructed from a single Universal Chassis with an extra
plate. Size is approximately 101 x127 x51Tmm.
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and taken to the tag holding C5 and the RFC, both
adjacent tags being earthed as in Fig. 2. Trl is gate-
protected, and no special precautions need be taken
when fitting it, provided the soldering iron is earthed
and overheating is avoided.

The coil pins may need scraping, before soldering.
Lengthy heating should also be avoided here, or the
pins may move. Connections tos the switch can be
seen from Figs. 2 and 3. All these leads must be
reasonably short and direct.

When the sides and back are fitted, connections can
be made to Al, A2 and the co-axial socket. The
battery is placed with its positive end toward L1.

Earthing is provided by a terminal, or by the
co-axial lead to the receiver. Having the latter un-
necessarily long may reduce signal strength in some
cases.

A frequency scale for the tuning need not be pro-
vided, as the amplifier is simply tuned to bring about
an improvement in signal strength. With the unit
switched to the Range needed for the receiver fre-
quency, tuning should be found to peak up signals
considerably. This will be most apparent with weak
signals, or with the receiver AGC off. If the receiver
has a tuning meter, this will show correct tuning. The
coil cores are set to give coverage approximately as
described. Exact coverage is not important, provided
the ranges overlap slightly.

Should whistles accompany reception, especially
with VR1 at maximum gain, Trl is oscillating. This
is most likely when using an unscreened receiver
aerial lead, especially if this is near the aerial con-
nection to the unit. Tuning the booster should be
found to peak up signals or aerial noise but not cause
heterodynes or oscillation.

Practical Wireless, May 1976
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DAVID ANDREWS

No. 74 SNAP MACHINE

A series of simple transistor projects, using not more than twenty components.

indicators published. Most, however, suffer
from the problem that indication of the winner
only lasts as long as the competitor presses his
button. For that reason the following design has a
built-in memory which ensures that the winner is
indicated for an indefinite period until a reset button
is pressed.
For the benefit of those who have not come across
a Snap indicator before let’s briefly explain the object
and principle of operation. For games of skill
involving two people it is sometimes desirable to find
out who answers the question first. Before attempting
to answer, the person has to commit himself to
answering by pressing a button which lights a lamp
and inhibits the opponent’s button and lamp from
operating.
The psychological impact of the Snap indicator

THERE have been lots of designs for simple Snap

* components list

K

R . 22k RE 47RO

R2 - 22k} RT 22K

R3 100kL- RE 100k} |

R4 4700 RO 4700} i

R5 4-Thil R0 22Kk : : i

Al w100 ; ) {

LED1/2  WV5025 (or general purpose LED) !
H Tri BS¥B5A l
| Tr2: BCY7I {

Trd BCYT |

Tr4 BSYSSA ;

12 push-to-make buttans

53 push-to-break button

54 single pole on-off ;

Veroboard, PP3 battery and connectors. Suitable: i

case; about 130 x 65 x 40mm. : : [

enhances a game’s excitement considerably. The
indicator could equally well be used in conjunction
with the classical “Snap” card game.

Flip-flop circuit

Inspection of the circuit will show that Trl and Tr4
form a simple flip-flop which becomes cross-coupled
when either of the push-buttons S1 or S2 is closed.
This action illuminates the LED on the side of the
push-button in question and prevents the opponent’s
LED operating. This circuit differs from many others
by the inclusion of Tr2 and Tr3 which respectively
act as “latches” to Trl and Tr4. If S1 is depressed
Trl switches on and LEDI1 lights up. The collector
potential of Trl falls to zero thus preventing any base
current drive to Tr4 inhibiting the other player’s

O +9V

S3(push
R4 to break)
470

LEDT W
MVBG25

Compiele circwd! diagram
of [he Saap Machine, shovws

"Tr

Ing flip-Tap Tri angd Trd,
Tra and laiches Trdand Tr3.
BSY95A R10

Rl BSY95A
22k RS RE 22k
4.7k 4.7k —/\Nv-]
G o OV
1 ) szl
O
S1 o j = \
= WO0S7 hids
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\

® Break in strips
Direction of strips

P
Cathode
LR Cathode 52 51 LED1
ve
+ve b
@ a
] S BCY 71
@ To BSY 95A
S4
Battery
connections FKO150

for PP3

Component layout of the Veroboard panel and wiring to the switches
and LED'S. The size of the board is for guidance only.

circuit. The potential at the positive end of LEDI
also falls towards zero and this provides a source
of base current for Tr2 which is a PNP device. The
collector voltage of Tr2 rises towards the positive
supply rail providing an alternative source of base
current to Trl through R2.

If the player’s finger is removed from the push-
button this alternative supply of base current keeps
Trl switched on and LED1 illuminated. At the same
time the circuitry around Tr4 and LED2 is still
inhibited, the only way to switch LED1 out and reset
the circuit for another attempt is to break the circuit
between the emitters of Tr2 and Tr3 and the positive
rail, with the normally closed pushbutton S3.

Board layout

Provided the layout is carefully followed there
should be no problems in the assembly of this circuit.
Use normally open push-buttons for S1 and S2 and a
NORMALLY CLOSED one for S3. It is important to
connect the LEDs with the right polarity. The
CATHODE of the device should be connected to the
collector of its driving transistor. Using the specified
devices the cathode end can be identified by a very
small indent on the base of the red plastic or by the
fact that there is a wider shoulder on the top of the
cathode lead-out wire. When using other LEDs check
the polarity carefully. [Py}
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w TEGHNIGROSS
BZILENG.13

ACROSS

3 Grateful for this lack of fidelity? (9)

8 Spoken part chorally introduced? (4)

9 Steamiest form of radio? (8)
10 Untrue of Dylan’s radio play? (6)
12 Drily cut off but | shall shortly be heard! (4)
14 Gets the message and sticks to the script! (5)
15 Cine movement in southern France? (4)
17 Demand precision in complex acting? (5)
19 Coverage of the first garden programme? (4)
21 | love her broadcasting manner (5)
22 River said to be in slow motion (4)
25 Set off because of the French component? (6)
26 A tuner in civil aviation? (8)
27 One piece heard from the deepest bass? (4)
28 He sings of a drink and a lake (5, 4)

DOWN

How to get on without feedback? (9)
Programme that takes the broader view? (8)
Toy with this in Children’s Hour? (4)
A giant in Welsh programmes? (5)

6 & 20 Down She'’s on the air fitfully (6, 6)

7 Actors gloomy over this? (4)
11 The language you hear on Irish radio! (4)
12 Its creation may be quite a project? (5)
13 Welcome the end of transmission? (9)
16 An impressionable comic? (8)
18 Pitch of an oscillating note? (4)
20 See 6 Down
23 Kind of breakthrough the talkies made? (5)
24 He mustn't miss a word! (4) :
25 A bit of percussion in our hearing? (4)

(S 0

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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SPECIAL

BI-PRE-PAK |

PRODUCT
REPORT

‘Super Spark
CAPACITY
DISCHARGE
IGIITION RIT

I N case you do not feel like wading through this review to

the very end we will have the conclusions first! This kit
‘is easy to assemble and to fit to a car. It worked first time
- and starting the car is much easier now, especially in cold
weather. Is it a good buy? At £7-964+8% VAT it certainly is!
T he circuit employed is similar to that which appeared in
PW in dune 1971, repeated in dune and July 1972. However
there are a few refinements which are very much worthwhile,
all concerned with extra reliability. A two-transistor oscillator
working at an audio frequency uses the primary winding of a
transformer, the secondary feeds a bridge rectifier pro-
ducing around 350V DC output. This is apphed to a thyristor,
the gate of which is triggered by the car's contact breaker on
the distributor. The 350V pulse is fed via a 1uF capacitor
to the primary of the coil. In case you are worried about 350V
being applied to the 12V coil it should be pointed out that
350V is roughly the back voltage developed by the primary
winding when the 12V supply is broken by the contact
breaker, the basis of the ordinary ignition system.

INFO

The general information shéeet supplied with the kit tells me
that a Mr. Kettering was responsible for the original system
some 60 years ago, so I've learned something! This sheet is
full or useful information but unfortunately it is poorly
reproduced in a very small type face, the explanatory dia-
grams being almost unreadable. Bi-Pre-Pak are not alone in
this sad habit of neglecting the all-important “‘gen” ac-
companying electronic equipment generally and kits in
particular. It may seem to the seller to be an economy,
saving a few pence in this manner, but | can assure all those
guilty that they are making a big mistake. The second in-
formation sheet supplied deals with the assembly of the kit
and installation instructions. This is better produced but
even so the circuit diagram was broken up in parts due to
poor reproduction. Mr. Davis of B-P-P has assured me that
this matter and a few spelling errors are being attended to.
" However, it must be said that the printed circuit board is
one of the best ever seen. The amount of information printed
on the board makes the aforesaid circuit diagram almost
superfluous! The PCB was assembled in a couple of hours,
without going mad. The ends of all component leads were
scraped clean whether they needed it or not. An old habit,
but it pays off, ensuring a good soldered joint every time.
Little sketches of the transistors, diodes and the thyristor on
the circuit diagram and the PCB eliminate any possible
error here when it comes to wiring them in.
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During assembly the PCB was laid across the open top of
the die-cast aluminium box, a great help. This box may seem
to be rather extravagant, representing a fair part of the cost
of the kit, but it does have an excellent seal all round, rather
important considering the muck that can be found in the
engine compartment of the average car! To aid the sealing
a piece of thin plastic sheet was interposed when the lid of
the box was finally screwed down.

ANTI-THEFT

To my mind the biggest feature of the kit, not sufficiently
underlined by B-P-P, is the ability to switch back to normal
ignition at any time thus eliminating that fear in the back of
the mind that the electronic ignition might let you down one
day! It is important to note that if the switches are placed in
opposite positions the car is totally immobilised, which is
much easier than removing the rotor from the distributor!
These two switches are mounted on the PCB and used-to
mount the board on the lid of the box. The neon lamp pro-
truding through the lid is one of those little''extras’ that instil
confidence, indicating that the unit is producing the 350V
required, further confirmed by the high pitched whistle from
the oscillator indicating that all is well.

INSTALLATION

On applying 12V from a car battery in the workshop,
nothing happened! No current was being drawn by the unit.
A check revealed that the fuse had been omitted! This is a
piece of fuse wire soldered across two points on the PCB,
thus saving a fuseholder. The fuse duly fitted, the unit worked
at once producing the 350V output at the rectifier. The PCB
can be wired for positive or negative chassis but it should
be noted that the black wire goes to the chassis regardless
of the chassis polarity. The PCB is not electrically connected
to the box so this lead must not be omitted.

The unit was fitted to a Triumph Herald 12/50 of 1965
vintage and tested during the very cold spell in February
when temperatures were below freezing for several days on
end. The box was bolted to the left-hand vertical panel

continued on page 60

The photograph in the heading shows the printed circuit board which

is fitled to the lid of the die-cast box by the locknyls on the swilches.

As can be seen the PCB is well annolated. The zig-zag lines are the

allernative links for positive or negalive chassis connections. The

two transistors are mounted vertically at the extreme righthand end
of the board.
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AF Signal Source

W. MOONEY

series) digital integrated circuits, and the

amazing reduction in quiescent power con-
sumption compared to the popular 74 series, makes
experiment with these devices a tempting proposi-
tion. Quiescent power consumption is of the order
of 10nW per gate for the 4000 series and is therefore
negligible, whereas consumption by the 74 series is
about 10mW per gate. Despite conflicting require-
ments of fast switching speed and low power con-
sumption, these devices will still work well up to
10MHz.

The signal source described here, uses only one
IC which contains two 3-input NOR gates and an
inverter. The source provides a square-wave of about
1kHz at a voltage of 99% of the battery voltage.
Two outputs are provided, one via a 1xF capacitor
which should give a good square wave into high
impedance loads, and a second output via a 100pF
capacitor, picking off the RF harmonics for signal
injection,

The current drawn from the battery is less than
30uA and increases with the application of a load
to the output. The device will continue to work until
the supply voltage drops to below 3V, when the off
load current will be about 10:A.

Tm: rapid decrease in the price of CMOS (4000

Power consumﬁlion

In a normal N or P channel MOS gate as in Fig. 1a
the quiescent power consumption is high because a
load resistor is used. Therefore in this instance when
the output is in the low state a current must flow
through the resistor in order to decrease the output
voltage. This resistor must be fairly low so as to
drive the following stage when a low output is
required. But if too low, the current required to
produce a low state will be too high. A compromise
is therefore arrived at. If the load resistor is replaced
by a MOSFET of opposite polarity (Complementary)

vdd +

to the lower MOSFET as in Fig. 1b the need for such -
a compromise is obviated as this load fulfils both
requirements.

In the high output state the lower MOSFET
switches off becoming, in effect, a high resistance of
about 10%Q and the top MOSFET becomes a low
resistance of about 300§). When a low output is
required the resistors effectively change place, the
upper MOSFET switching off and the lower MOSFET
switching on. In the complementary MOSFET circuit
(CMOS) the power consumed in the high or low
state is therefore negligible and the great majority
of the power is consnmed during switching.

For a brief period during the switching action both
MOSFETS will be equally on and will have a rela-
tively low resistance. At this instant the current
peaks to typically 1-5mA with a 10V supply rail.
When the CMOS gate is in a normal digital environ-
ment carrying step pulses, the power consumed due
to this effect is practically zero. The consumption is
then purely due to the capacitance of the load,
typically SpF per gate.

vdd+

¢———0 Output

Input N channel Input

TFT

w
iy
.
Fo

a

T

He

S -
LY * ~ F o
Fig. 1a:: A normal N **
channel MOS pate with ~
a single ended outpul. ¢
“.Fig. tb: A similar
device to thal sihown @
in Fig. Ta, but with the "< |
44 , load resistor replaced
.« With a P channel gate.
s+, This pow forms a..
~a e, complamentary culpul” S

et
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¥

P channel

P
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(a)Single ended output Vss
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(b) Complementary output Vss
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1

Fig. 2: Internal configuration of the CD4000. Gates 'a’ and 'b’ are
NOR gates and 'c’ Is an Inverter.

Tolal power

The total power consumed (Pt) by a particular
gate carrying regular step pulses is therefore the
sum of the quiescent power (Pq) in the high or low
state, and the switching power. The switching power
is dependent on the frequency (f), the voltage differ-
ence between the high and low states (approx. the
supply voltage Vdd) and the capacitance of the load
(C). Bringing these together we get:

Pt=Pq+CVddf
This is arrived at from the familiar expression for
the energy stored in a capacitor 1,CVz,

In the source described here the conditions are
somewhat different as the inputs to both gates are
part of a timing circuit. This circuit slows down the
transition through the high current portion of the
transfer characteristic, giving a higher current drain
than would be expected from the above expression.
However at a maximum of 30uzA it still compares
very favourably with an equivalent circuit using
discrete bipolar devices.

Circuit operation

The internal layout of the CD4000 IC used in this
circuit is shown in Fig. 2, the parts marked (a) and
(b) are the NOR gates and (c) the inverter. The cir-
cuit of the oscillator is shown in Fig. 3, all inputs
to each gate are strapped together, the operation
now being the same as that of the inverter where a
low input produces a high output and vice versa.
The circuit will be recognised as a multivibrator
type of oscillator, the frequency determining com-
ponents being C1/R1 and C2/R2. In this circuit C1=
C2 and R1=R2, thus giving a squarewave of equal
mark/space ratio. °

Circuit operation is best understood by freezing
the cycle at a point in time when the output of
gate (a) has just jumped from zero up to nearly the
supply voltage. The voltage on the input to (b) will
follow this rise since C1 is discharged and the output
of (b) will now be zero. The voltage on the input
to (b) will slowly drop towards zero as C2 charges up,
and at some point (about 40% of the supply voltage)
will cause the output of (b) to jump quite rapidly to
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% components list

A LA TR i | |
Resistors:

R1 - 10ME R3 1ML

RZ 10MLY R4 zee fexi

All registors 1037 TW
Capacitors

C1  100pF SM. C3  100pF SM

£2 100pF SM Cd4. 1uF 50V elect:

Sarnf:nmiil ctors
IC1 CDAMK

Miscellaneous
51, ‘miniature slide switch. Aluminium box TEx
50 x 25mm type ABI12, available from Home Radio.
Printed circuit board 45 x 25mm. Three 3mm plugs
and sockets, Three 1:5V cells, type D23,

the high state. As Cl is discharged, the input to
(a) will follow this increase causing the output of
(a) to drop. It will now remain low until C1 charges
through R1 to the point where the output of (a) goes
high once more and the cycle repeats. At the times -
of the cycle when the output of (a) or (b) drops to
a low state the associated capacitor will be charged
up and this charge results in a negative voltage
appearing on the following input. A lucky spin-off of
the input protection circuitry now occurs as this
negative potential forward biases certain diodes thus

/] S1
2 +C3
I [—oHigh
(3 9 T
1uF SOV g1 !
Cc4 4.8y !
—oLow I
= 100pF ==
(OBt YCommonT
FK160]

Fig. 3: The above drawing shows the complete circuit of the osclllator.
With the component values shown, the output frequency is about 700Hz.

quickly discharging the relevant capacitor.

The output from gate (b) is passed through the
inverter which isolates the oscillator from the load
and squares up the waveform. The supply line is not
decoupled as it is quite unnecessary and tends to
make starting difficult by removing the switch-on
kick. No specific arrangements have been made for
starting but should the oscillator stop for any reason,
simply switching off for a few moments, and then on
again, will usually start the oscillator running.

Construction

The device is constructed in a ready made
aluminium box measuring 76 X50 X 25mm. The PCB,
Fig 4 switch and terminals were attached to the lid
of the box as is the power source which consists of
three 1-5V cells, type D23, connected to give over
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+4-5V via$t
Bf e =

TR
Low output

] High output
———— e

.
e ;0466 |
DIPC Mogs. 1976

Fig. 4: PCB showing foil side to the left, and component overlay to
the right. The board is shown full size.

OV and
common

4-5V when new. These small cells are not very
popular but a little searching is worth while as they
offer a considerable saving in space, being only about
10mm in dia. and 30mm long. A long life is expected
of these batteries and they are therefore glued
together and then to the case, making the connect-
tions by direct soldering. If it is decided to use
mercury cells, direct soldering should be avoided for
safety reasons.

The IC was found to be remarkably robust as the
inputs are protected by an array of zener diodes to
prevent static build up. However in the interests of
good practice the soldering iron should be earthed
and precautions taken to prevent personal static
build up. The timing capacitors are silvered mica
but any low leakage type will do. The output capaci-
tors should have a suitably high working voltage if
work with valve or high voltage transistor equipment
is envisaged.

The source in use

The output frequency of the device with the com-
ponent values given here is about 700Hz. The square-
wave is quite good with harmonics extending well
into the short wave region. The output voltage is
dependent on the supply voltage and the device will
work well down to below 3V. Under 3V, however,
starting becomes increasingly difficult. The quiescent
current consumption at 3V is less than 101A.

The device has been used for fault finding in AM
receivers and audio amplifiers, although the use of
a square-wave generator does not end here, especially
if an oscilloscope is to hand. For example, the action

O
R3Z1TM
700Hz o
u
see
R4 2 yext Output
O —0
FK161

Fig. 5: The output amplitude of the Signal Source may be a littie high
for some purposes, and this simple attenuator should be used when
necessary.

of tone controls and various filters can then be
observed directly. One fundamental property of a
symmetrical square-wave is that the RMS and aver-
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age voltage are equal. This property was demon-
strated with a prototype when the battery voltage
was found to be 4-8V (20k ohm/Volt meter), the
output indicatéd on the AC range was exactly 2-4V
RMS.

Some form of potential divider should therefore
be used before injecting the signal into the more
sensitive stages of audio amplifiers, otherwise serious
overload will occur giving misleading results. A
simple attenuator as shown in Fig. 5 will be adequate,
the value of R4 being altered as required. For
example with 2-4V input and R4=1kQ the output
will be 2:4mV. Some levels to expect when dealing
with AF stages are as follows:

Output from magnetic cartridge .................. 3mV
Output from ceramic cartridge .................. 80mV
Output from crystal cartridge .................. 300mV.
Output from cassette replay head ............... 0-5SmV
Input from, tape, tuner, or aux .................. 100mV

Allthough it should be remembered that the battery
life will be reduced by applying heavy loads to the
source, it is possible to drive an 80 loudspeaker
directly although this hasn’'t been tried for more
than a few seconds.
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RADIO CONSTRUCTION FOR AMATEURS

By R. H. Warring

Published by Pitman Publishing Limited,

Pitman House, 39 Parker Street, London WC2B 5PB
120 pages 21.5cms x 14cms.

Price £2-50

THlS book caters for both beginner and the enthusiast

with some electronics experience. It sets out the
theory of radio transmission, describes working

components and circult construction and provides over

30 working circuits. Chapter headings included are: Crystal
Sets, More about Tuned Circuits, Transistors, Bias and
Stabilisation, Regenerative and Reflex Receivers, FET’s and
1C's. etc.

PRINCIPLES OF TRANSISTOR CIRCUITS (Fifth
Edition)

By S.W. Amos

Published by Newnes-Butterworths,

The Butterworth Group, 88 Kingsway,

London, WC28 6AB

320 pages 21cms X 14cms

Price £3-20

HIS Wireless World book has been updated quite

I extensively from the 4th edition by the inclusion of
information on field-effect transistors and the
expansion of the treatment of switching circuits. Chapter 1,
Semiconductors and Junction Diodes deals with the
basics of semiconductor physics and the principles of
transistor operation. Following chapters include such
subjects as Common-base and Common-gate Amplifiers,

Bias and DC Stabilisation, Large Signal AF Amplifiers,
IF Amplifiers, Pulse Generators and Further Applications
of Transistors and other Semiconductor Devices.

. Since Volume 1 was published back in 1959, Principles
of Transistor Circuits has been regarded as a standard
text book by schools and colleges and this latest edition
brings this respected work right up to date so that it will
still be acceptable as a standard course text.
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A PROFESSIONAL DEAL
FOR AMATEURS

*ORDERS BY RETURN OF POST *NO QUIBBLE REPLACEMENT PART SERVICE
*QUALITY . BRANDED PRODUCTS °‘FREE UP-DATE INFORMATION SERVICE

TOOLS SEMI-CONDUCTOR DEVICES MULLARD MODULES
The handy EXPO 12V d.c. drill is supplied RECTIFIERS LP 1173 - €610+ M

. . +
complete with drif! kit containing 4 smail drills, o IN 4001 5p ea.) II:: :::;/2 Eg::g : :
two spare collets, two cutters, wire brush, : :: :x: : 22 : ; +s T
soft buffer, grindstone and 9 various : LP 1400 €5.15 + M

milling and reaming tools.

1-0A bridge  (400V) - 32p+ H e }

16a (200v) - 48p+ H " @ ~
Drilt & kit £9.50+ s 16A {800V} - 70p+ H ®_— =i
Kitonly £4.75+ s 204 (200V) - 72+ H N\~

208 (600V) - 90p+ H 7

ORYX 60W SOLDERING IRON

BIG PRICE REDUCTIONS

TRANSISTORS
BC 107 120 s LC's
BC108 - 1lps T0S Reg £1.10 s
BC 109 12p 3 £1,55
Temperature can be altered BEY 50 20: g mx:?z £1.66 :
between 200-400°C. BFY 51 19 5 MVR 15 £1,56 5
BFYS2 - 20p s LM 398K €1.95 5
fron 240V £6.90 + s ) I 2N 3055 . 62p s 7805 L £150 5
Stand £280+ s INTE%:ATION?L zs 2N 2646 94p s 7812 £1.50 s
Bu urse TIP 2956 £1.14 s 7815 £1.50 s
ISO-TIP CORDLESS IRON % 1id yo 1fa TIP30S5  61p 3 7824 S £1.50 s
Z& BIG SOUND amp (B = i [ 116V DAL - €282 5
Mains and 12V d.c. S b . B8C 233(: :gp : TBA 231 £1.50 H
i ilable . BC 239C ] Tea 800 €120 H
Z'i?'ggiavf at udget price IR zvx107 o 10p w TBABI0S - £1.30 H
- - ZTX 108 % H TBA 820 £1.00 H
” . )} ZTX 109 12p H ZN 414 €1.30 H
. * e 2TX 300 13p H ZN 424 £1.25 H
DE-SOLDER TOOLS g 27x D - DL 741 Dp-amp 360 5
. . . MJE 340 . 620 H g
Three high-suction models available DR 3s: " (7;::])::;7‘\9 o
SR2 £6.20+ ¢ | TIP32A - 40p H 748 Op-amp 48p 3
SR3 £5.20+ s T ¥ 32: ‘3:“9 270 H 555 TIMER 56p s
SRS S0y As featured ; ! cs 715 ‘532 W 315:1(‘:;: = i:::sg r:
Spare nozzle 60p ea. + 5 in “ETY Oct. 76 edition . 10, for £1.50 W tsimilar 10
Please state type | § FEATURES | {Simita to MC1310P)
| i ® Triple Op-amp pre-amplifier 2N 3819) ORP12 20 s
>— I B * Powss ‘Derlimgtons i ST eaba e
. BRY39 72p s 2ZN 1034€ £4.70 5
NICKEL - CADMIUM # Modern styling
RECHARGEABLE CELLS #% 25W per channel into 8 ohms.
- Sim.to  nom. charge o BOOKS (2)
F'lliw o dry cell capacity  cur. (mA) CIEe ,k“ w"h. Hi-fi hints and tips 38p ea.
{ HP7 0-5Ah 50 £1.10 s CEEHLI=h (GEOTEE | ] Towers international transistor selector £2.95 ea.
None 1:2Ah 100 £1.24 5 Overseas orders £34.50 Electronic circuit design handbook — a
::;1 ig:: :gg ggg N S.A.E. for full spec. must for electronic enthusiasts £4.50 ea.
= . S
ELECTRONIC IGNITION UNIT {Z BATTERY 4 | ‘SAMOS’ CASES Low-cost biue cover and white base
® Hich oorto ELIMINATOR | PVC steei cases
e G e b Switched output 6, S1 50Wx50Hx 100D £1.03+ s
* Improved start/running - - 7-5 0r 9V at 250mA. $2 100W x 50H x 100D £1.17 + s
s ¢ D.C. pos. or neg. earth 83 150W x 50H x 100D £1.31+ s
‘, Crisper’ throttie response
% Reduce battery drain £3.16+ 5 S4 50Wx 75H x 125D £1.47 + s
$5 100W x 75H x 125D £1.68 + s
Neg. earth or pos. earth $6 150Wx 75H x 125D £1.97 + s
£15.00 + s SPECIALSO7F2F02V;:|75H x 125D £219+ 5
A ey t!
Please state type required K If catalogue ordered simultaneously with order
¢ | for SAMOS cases - case price less 25%
—— — =4 o =3 — — —
CONDITIONS OF SALE DORAM'S NEW CATALOGUE — r . o
Jet———— THE AMATEURS . GOOD COMPANION The Doorway to Amateur Electronics
If atfixed with s add 8% / An Electrocomponsents Group Company
if affixed with H add 26%
22 2000 raned NAME.....

Package & Posting free
for orders over £3.00
Overseas orders add 15%

Carn with e, Cheuen/Portn 60 p | ........................... POSTCODE .. .. ...
Orders to Doram Electronics Limited, Y -

P.0. Box TRS, Leeds, LS12 2UF | enclose 60p. Please send me by return my Doram Catalogue.
Small order handling charge of 40p {Overseas orders except B.F.P.O. please add 30p for post and

for ordars under £3.00 e packing, packing surface only).

Free up-date service until Aug. 1976.
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TANGENTIAL BLOWER HEATER
240V 2KW can be
switched for
speeds and 1KW Ro-
bust and efficient. Ap-
erture 737 x 13" slze
overall length 10”. Price
£4-25 plus p. & p. 75p.

DIGITAL DISPLAY INDICATOR
by KGM, Type M4. window slze §” wide,

14" bigh; depth 13", height 3}” plus front
flange (3" tor and bottom). This is an
Acrylle edgelit unit illuminated by 12V
flange type bulbs (as our min. lamp type D)
Currently sold at £14-00 plus, our price
£3-95 Inc. lamps, plus p. & p. 35p

VP hedp

MINIATURE LAMPS
Type (Dla) Volt/Curr
D MA

Slze
Type (Dla.) Volt/Curr.
A 3MM 5-6V 60 MA

2-5V 360
8 4MM 4V 250 MA 5-6 60 M
5V 60 MA E 4MM 6V 200 MA
12V 40 MA 63 200 MA
12V 100 MA 14V 40 MA
14V 75 MA iz 4MM 2:7V 60 MA
28V 40 MA 12V 160 MA
14V 80 MA

C S5MM 28V 40 MA
G Small telephone Jack type 6 or 24\

Price: Types A-F £4-00 for 25, 50 and upwards 13p each
Type G 45p each. p. & p. 20p per order.

CROUZET MICRO SWITCHES
(NON ARC)

Types A/B no. 83-112 nfo or
njc as desired, rating 5 a
240V, slze 1§” x *” x ¥ high.
Can be stacked horizontally
or vertlcally, In this mode,

top switch _can operate
multiples. Type has
straight through plunger,

whlist Type B Is encased at
bottom. Makers price approx.
£1-40 each, our price 45p
each (min. qty. 5) plus 15p
per roller (as shown) plus
20pp.&p

Type C mlnlature no. 83-132,

size 3 x 1" x 1" high, plus
tags, 5 a 250V Price 30p.
each (min. 5) Lever §” long
19/16” long elther type 8p
each, plus p. & p. 20p

Type D simiiar to Type C,
but with tags underneath,
uses same jever as Type C
or can be banked horizontal-
ty and double lever (as
shown) supplied at 12p.
Prices as type C.

Type E no. 83-131, 10 a 250V
size 13" x 3” x 1" high. 30p
each (min. 5) plus iever 13"
long, 8p each plus p. & p. 20p
each.

MUFFIN “"PANCAKE'" FANS
As used In computers and other
installations where silent con-
tinuous efficlent cooling is
needed. These fans are 115V.
50Hz drawing only 14 watts
43" x 43" x 1§”. They can be
coupled In palrs for use on 240V
dropping reslstor can be supplied
ls%r §0p. ONLY £8-50 plus p. & p.

SPRITE “"PANCAKE"” FANS
Simllar to ''Muffin’*, physicaily
smaller, drawing only 9 watts
but stlll giving extremely high
effictency with minimum fuss.
115V 50 Hz can be used in pairs
from 240V a.c. dropping reslstor
supplled for 50p. Size: 34" x
34" x 1§”. (Large quantity avall-
able, special quotations). ONLY
£4-50 plus p. & p. 50p

6 DIGIT 24V d.c. COUNTER
Non re-set 3 watts, slze 137 x 17 x
13/16”. Brand new. Plastic encased.
Price £2-25 plus p. & p. 25p
SOLDER GUN BY ETP

240V for instant heat and speedy soldering. 100 watts,
built in spot lamp. Price £3-50 plus p. & p. 50p

BENDIX MAGNETIC CLUTCH
A' superb example of Elect{o-
han| The main body Is In

NORPLEX COPPERCLAD FIBREGLASS

Flrst grade material. 1 & 2 oz, copper size 43" x 37"
double slided '/1,” /16" 2fes” 122" single sided

RIBBON CABLE

4 way side by side P.V.C. 7 strand red-green-blue-
yellow (minlature) 50 metre reels £4-50. 250 metres £20
P & P 70p 50 metres. £1-50 250 metres.

CENTRIFUGAL BLOWER

240V powerful, efficlent by Universal
Electric. 3,100 r.p.m., Inlet dia. 4",
outlet approx. 23” x 24", overall wldth
57, overall dia. 5§". Price £4-75 plus
p. & p. 75p.

ARROW SWITCH
Press on/press off,
single hole fixing SP
ST slze 1§ x §” prestle
extends §”. Rated 2}
amps. Robust. Price
for 5 (min qty.) £1-75.
10 or more 30p each.
p. & p. 30p for 5.

MEM LIMIT SWITCH

Snap action 5 amps at 240/410 A.C. slze base 33" x 13"
x1§” plus heavy duty roller plunger 13" ext. or 1”7 when
compressed. Very robust for tireless operation,
weather proof. Price £2-20 plus p. & p. 25p

RELAYS

Octal base 2 C/O 6 amp contacts
following voltages: 12V a.c. 48V d.c.
110 d.c. 230 a.c., all £1-25 each plus
base 15p postage and packlng 15p.
11-pin 3 C/0 6 amp contacts, following
voltages: 115 a.c. 48 d.c. 24 d.c. all
at £1:-50 each, base 15p plus 15p
p.&p.

10 K.W. ISOLATION TRANSFORMER
Prim. 200-240V sec. 120-0-120V, size 18” x 15” x 26"
high, welght approx. 250lbs. Price £110 inc. VAT
delivery charge at cost.

:z’ & %/ all types £10 per sheet. Carriage £2 one
sheet plus 50p addlitional sheets (G.B.).

THUMBWHEEL EDGE SWITCHES
R (Plessey) ten positlon
0—9)(slngle pole tEn way)

two sectlons. The coil section is ~>
fixed and has a §In sleeve. The
drive sectlon rotating on the
outer perlmeters. The uniting
plate has }in 1D bearing con-
centric with main section and ~
18-tooth cog wheel. When
energlzed transmission Is ex-

tremely powerful, 24V d.c. at

240 MA. Our price just £2-70

plus 30p p. & p.

3

may

be banked Contact rating
2a. A.C. or D.C., colour
black, slze overall 52-58
high x 12 wide x 49 mm
deep. P.C. pitch 156.
Price £1-50 per unlt, end
= mounting cheeks £1 00

per pair, p. & p. 30p any order.

SOLENOID BY WESTOOL

240 a.c. type MMS6 3ib i
pull. 23" x 1”7 x 1§". '/
Travel 1”. £1-50 each,

plus p. & p. 25p. -
240 a.c. type MM4 2Ib =
pull. 13”7 x 13 x 17.

Travel 17. £1:25 each,

plus p. & p. 25p.

MAINS SOLENOIDS
This little unit gives
vertlcal lft of approx- o

Imately 1In. through

i elbow"’. Bracket & =
Incorporates 2 fixlng
screws. Length of arm,
2}” 240V. a.c. Pull at coil is approximately 11b. Price
£1:25 plus p. & p. 20p.

ALL PRICES INCLUDE V.A.T.

Whilst we wglcome officlal orders irom establlshed
companles and Educatlonal Departments, it Is no
longer practical to Involce goods under £10. Therefore,
please remlt cash with orders below thls amount.

e

PROGRAMME TIMER
12 bank. cam operated
? mlcro switches, infinitely
2 varlable switching 240V.
Speed 15 r.p.m. (4 secs
per rev). Price £8-95 plus
p. & p. 70p.

SHADED POLE GEARED MOTORS

110 r.p.m.

240 a.c., high Torque, '——5u
approximate overall size ﬁ
33" %3} x 2§” and spindle )
dla. }”. Price £3-50 plus 1,1;,
p. & p. 50p. .,

SYLVANIA SWITCH
Complete with  magnet,
normally closed, 3 amp
vacuum sealed. 1} long

dia.
10 for £2-50, 50 for £11-00,
100 for £18:00 plus p. & p.
30p. for 10 to 100.

LIGHT DEPENDENT RESISTORS
Matched pairs, Ploneer type 174 similar to orp 12
resistance 1K to 40K, dia " with }” flanges. £1:50 for
two pairs (mlnlmum) 10 or more pairs 50p. per pair
plus p. & p. 15p.

EDGE CONNECTORS (CINCH)

Single contact sockets, 27 way .15, can be cut to
length, moveable end mounts. 10 pieces (minlmum)
for £4-00 plus p. & p. 25p

ELECTRO-TEC

COMPONENTS LTD.

317and 364 EDGWARE RD.,
LONDON, W2.
Tel: 01-723 5667 01-402 5580

VISIT OUR NEW BIGGER AND
BETTER SHOP—NOW OPEN
AT 364 FOR A WIDE RANGE

WE ARE OPEN 9-6 MON. TO SAT. OF INTERESTING ITEMS!

bisc
~

SYSTEM |

simple to fit. Unit housed in diecast box 4%" x 3%" x

State car/model/measurement across cam lobes.

SYSTEM (I

Price £15.00. S.A.E. for descriptive leaflet —

telephone 01-642 9973.

Capacitor
Discharge

“IGNITION

BMAXIMUM PERFORMANCE
EBMAXIMUM ECONOMY
@EASY COLD START

Professional photoelectric ignition using L.E.D. light source and reflective disc. This 8
machined aluminium disc gives a timing accuracy far superior to other methods and is
2% Price £18.80 (Kit £16.80)

Contact breaker model as above less sensor. Price £12.80 (Kit £10.80) M/C Twin unit
ALL UNITS IN STOCK. Mail orders to
CDI Electronic Systems Ltd, 275 Vale Road, Ash Vale, Aldershot, Hants.
Demonstration/Callers to Hillside Motors, 292 Carshalton Road, Carshalton, Surrey.

Sensitivi
ohms.

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
Power capabullty 40 watts peak. Frequency range: 40 Hz-20 KHz
: 85 dB/M for 1 watt electrical Input Input Impedance:
(WxDxL) 1 1'/529" x°11 -3/4” x 14-11/16”, Weight: 19 ounces.
£8'50 each Stereo pair £16°50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 9, Ruthin Clwyd

|

B

s,

temperature range: —20°F to +175°F. Size
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‘Mpstery’ Rereiver

HAVE received a letter from
I one of our younger Going

Back enthusiasts—John Nar-
borough, aged 16, from Uckfield
in Sussex.

He tells me that he has quite a
collection of vintage radio equip-
ment and during his three or four
years of being a PW reader,
prompted by reminiscences from
his dear old dad who used to
dabble in radio in the ’20s he has
become extremely interested in
the earlier days of wireless.

He says he is finding—much to
his mother’s delight—that it is
becoming increasingly hard to
find items of equipment (that do
"not have misguidedly high price
tags) with which to “clutter” up
the home. Nevertheless, John con-
siders that he has one or two
prizes in his collection.

John*would like to know if any
other Going Back readers could
help him concerning the item in
the two smaller photographs. The
set is built into an oak cabinet
which has a drop-down front.
Three valveholders are mounted
at the top with filament rheostats
below. Also included are the
usual tuning and reaction con-
trols. three sets of coil terminals
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g0 PO '

COLIN RICHES

and a reaction control for some
external piece of equipment—pos-
sibly a frame aerial-—even though
there are AE and E terminals on
the panel. The wiring (it’s a pity
but a few of the components are
missing) indicates that the set is
probably an early '20s’ design and
there is a transformer wound
“like a coil in cylinder form”, the
core of which comprises indi-
vidual iron wires. Under the de-
tector valve socket (centre) there
is a screw-in variable grid leak
and coil changing system of plugs
and sockets. An engraved ‘“wiper”’
type switch gives ranges from 200

John's ‘mystery’ receiver (above).

vintage apparatus.

Below is John's collection of

External view of the 'mystery’ receiver.

to 3000 metres. Each valve holder
has switches for its individual
power supply. )

John passes on a useful tip here
—he only managed to decipher
the wording on the controls by
rubbing the ebonite panel with a
cloth dipped in turps. This reveals
the mark where the lettering
used to be—but only while it is
drying.

What John would like to know,
if anyone would care to drop him
a line is: who was the manufac-
turer and where do coils/frame
aerial fit?

The set does not look home-
brewed but could be a “limited
quantity” set. The DPDT switches
are made from a commercial
front knob and a home-machined
contact system of brass strip.

The larger picture shows some
of John’s collection. Creeping off.
the picture. at bottom right is a
Brown Microphone Amplifier
which he has had working—even
though the tone is rather shrill.

Anyone interested can contact
John Narborough at The Orchard,
Rocks Lane, High Hurstwood,
Uckfield, Sussex, TN22 4BN.

Pintage CR!
INFORMATION WANTED

. . . Circuit diagram or the Works
Publication WP 137 (mentioned
on label giving valve details) of a
Burndept Screened  Portable.
Valves are PM1HF, PM1A, PM12
and PM252. The set requires a
2V accumulator, 108V HT with
66V tapping and 18V (tapped
every 1-5V) grid battery.—John
Hein, 13 Blane Avenue, Blane-
field, via Glasgow, G63 9HU.
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Early morning maths

While thumbing through my
husband’s PW (February), I
noticed the Editors comments on
digital watches. We have had a
digital clock for over a year now,
and although I can cope with the
24 hour system on it, I am still
sometimes frustrated by having
to mentally subtract numbers
from 60 to find out how long 1t is
to the next ‘o’clock’.

My suggestion (I know nothing
about the electronic practicability
of it) is that we return to the 12

hour system, and that the display

reads the minutes first, with ‘to’
or ‘past’ in the middle, ie. 27
past 7 or 29 to 8. This would
abolish the need for mental
arithmetic early in the morning
as the time to get up approaches!
Mrs F R Tasker (Hardwicke)
PS. What happened to the cross-
word?

This is fitted in when space
permits—Ed.

Crystal
controlled pendulum

Your editorial in the February
issue of Practical Wireless
caused me a little quiet amuse-
ment. )

As a retired airline captain, I
am used to learning to accept
new instrument faces, hence the
digital presentation causes me no
pain. However, this does not
deafen me to the complaints of
the female side of my family
ever since I constructed a digital
clock. I am. sure that quite a Jot
of people have to make a distinct
effort to convert ‘mere numbers
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to a more conventional mental
picture of time.

A few months ago, I wrote to
another journal making such a
point and asking if they would
publish a circuit which would
marry the accuracy of a crystal
timer to a balance wheel or
pendulum clock. This could be
achieved by comparison perhaps,
plus suitable correcting impulses.
I said I was sure that this would
please hobbyists and horologists
not to mention their womenfolk!
The editor did not agree, hence
my amusement.

You, of course, refer omnly to
wrist watches. In this case could
not a miniature stepping motor

drive conventional hands, as
employed, I believe, in certain
makes of watch?—E Rodley
(Guildford).
IC DFM

Is it not time to revisit the
subject of the Digital frequency
meter?

Surely, amongst the readership
of PW there is someone capable
of contributing a device of sound
economic sense, from the vast
array of ICs now available?—
B A Martin (Solihull)

We hope to be satisfying people,
such as Mr Martin, very shortly
—Ed.

Heavy duty charge

As a reader of PW for many
years and also a keen motorist
(DIY), I submit a humble request
for an article on a battery
charger, something a little more
sophisticated than the straight
forward trickle charger. I would
suggest a charging rate from
about 2A to 8A (for rapid charge),
and using full wave rectification.

_Suitable also for 6V or 12V

batteries. I'm sure one could be
built much cheaper than a com-
mercially bought one.—C. Law
(Blackburn)
(Potential
note)

The price of stock
Reading Mr B. A. Pearson’s
letter of complaint re transistor
prices in the March issue, stirs me
from my customary lethargy (and
it takes a lot to do that) and

contrzbutors—please

prompts me to put another view
which may not be popular with
all your readers.

In the first place, the correct
price for an OC71 of reputable
make should have been 74p plus
VAT. In the second place the
dealer should be thanked for
keeping this type of transistor in
stock, bearing in mind the fact
that these are not exactly the
most sought-after transistors and
in any case can be obtained in
bulk at give away prices as
seconds or surplus which the
average dealer would not care to
keep or sell.

The third item is this. The
average man in the street knows
nothing of the pitfalls involved
in running a business (be it small
or large). He knows he needs an
OC71 and for convenience pops
into his local dealer trusting that
he will have some in stock. It
could have been .any one of
hundreds of different types held
in stock against the time they
are needed (if they are) together
with hundreds of valves, resistors,
capacitors etc. Who pays for the
stock which just lies there as a
convenience? There is no way of
knowing what will be asked for.
If Mr Pearson thinks it is so
lucrative I suggest he draws up
an imaginary stock list, pays for
it all (mentally that is, I doubt if
he would be so bold as to do it)
and then tries to sell it at 25p
per go, that is if he has thought
to stock the item required.—Les
Lawry-Johns (Gravesend, Kent)

Very puzzling

I have taken PW for some
years now, and whenever possible
attempt to complete the ‘Techni-
cross’ puzzle. However, after
many frustrating months, I feel
that it would be beneficial to
those taking part if the answers
were published in the same issue
as the puzzle. Waiting a month
for the correct answers tends to
lessen the enjoyment of the
game.

Perhaps I may also suggest,
that on the whole, the questions
are a little obscure for the
general readership of PW, includ-
ing myself! Am I just a little
thick or is this a generally held
thought amongst the readership?
—A W Bunting (Kent)

We would be pleased to hear
from other readers about their
views on this feature.
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All individually boxed | All transistors,1.C’s offered
and guaranteed. Full EXPRESS EXPRESS are new and branded.
trade discounts to bona POSTAGE POSTAGE Manufactured by Mul-
rade . 5 12p for 1 Vaive. : lard, Texas, RCA, Fer-
ﬂde compan|es Pr|ce Each additional Valve 12p per order in UK ’
d LaieS. t add 2p in UK ranti, Motorola, ITT,
and availability lists on ' | Fairchild, Lucas, etc.
. c All ' : 5 5
application. aaz1z oip | BDIs1 o4z | Quantity discounts on
DM70 0689 EFS0 083 PCC84  0-83 | PL504  1.02 | 30C15/ AAZ15 010 | BDI132 050 : .
DY86/7 053 | EF83 110 | PCC85 060 | PL0S 180 |  PCF800 192 AC107 051 | BF115 020 aPPhcah?n- Send SAE
DY8(2  0-53 | EFS! 058 | PCC88 098 | pLsg9 177 | 30C17 129 Acl2e 025 |BF1&T 025 | for full lists.
B o | ERe 13| rocme oot | ppa B0 00y 1 ACias 018 | BEire 038
EBOEL 040 | Brer 145 POFSC 063 | BYas/H00 o8 | soF5/Pre18 AC178  0-25 | BF180 o»se|0A91 0-07 | ZTX500 013 | 2N2904 020
EBF80 063  EF92 151 | pOFs2 187 | pys2 070 ; AC187 ol | BFIS1 035 | OA200  0-08 | 2TX501 015 | 2N29044 0-35
EBF83 066 | EFo5 168 | PCFeg 073 | pPYss  0-83 | 30FLI/ AC188  o0.90 | BFI94 010 | OA203  0-08 | ZTX503 018 | 3N2905 988
EBF8) 050 | EF183 069 | popowo 190 | PYS00A 116 | PCES000-98 ACY21 o0.85 | BF195 013 | OC16 100 | 2TX831 0-25 | 2N2905A 035
EC86 082 | EFI84 089 | porasy a9 | PY800 058 | 30FL2 10 AOYS® 075 |BF197 015 | 0C20 200 | ZTX550 018 | 3N2906 080
ECS8 086 | EHS0 081 | pGpsnl  on7g | PY801 058 | 30FL12 144 ADI40 o080 | BF200 082 | OC23 126 IN®14 008 | 3N2028 012
ECS0 094 | EL34 121 | porene o998 | U26 182 | 30FL14  1-20 aDi49 o075 | BFS81 085 | OC26 040 | IN4OOL 0-08 [ aN3053 @18
ECO7 069 | EL38 115 | powon: 908 | UIOL 117 | 30L1/PCC84 AD16]1 044 BF898 035 | 0C28  1.00 | IN4003 0-07 | IN3055 0-45
ECC81 084 | EL84  0-58 50d U103 058 [ AD162 044 |BFWIO 061/0C35 075 |IN40OS ©-08 | 3N3525 091
ECCez 053 | ELss 11| DCH200 1807 Pl o (0 | soLs/ APIls 085 | BFX29 028 |0C38 060 | IN004 0-08 | aN3sls 868
ECC83 053 | EL95  o8g | LCL82 088 | L, 80 AL " pecaos 1435 AF112 oy | BFX88 024 OC42 040 [ IN40Os 0-10 | aN3615 065
ECC81 063 | EM81  le4 PCLES 0981 DRCCL 0-05}3‘“'17 112 AF117  oa4 | BFY50 o-zo|ocu 0-20 | IN4006 018 | 2N3703 011
ECC85 078 | EY51  o8p | PCL84 069 J AEES 388 sopamr 183 AF186 o4g BFYSL 080 | OC45( 020 IN4007 018 | aN3703 018
ECCS8 108 | Eyss o0 PCL8S - 072 ins - 09 ‘:mmz/ AF23  o.44 | BFY52 020 |0C7T1' 025 | IN4009 008 | 3N3704 014
ECCI189 077 | EY86/87 053 | ECL86 0'78|UCL82 0-18 PC8O1 122 BR100 040 | OC72 0-88 | IN4148  0-06 | aN3708  0-18
ECFS0 063 | EYss 081 | PCL803/80078 | voorde B30 | 30po/ ABY27 083 | Byio0 027 |OC76 030 | 18921 007 |aN3706 @11
ECF82 090 | E280 063 | PD300 211 ;0 1.08 | PC802 108 ABT2S "”'nnze 014 | OC7T7T 055 | 182033  6-20 | aN3707 018
ECKss 078 | Eze1 083 | PFLaoo 091 | ULt 108 oppp BA102 025 | py17 12| OCS1 029 | 182051A 020 | aNS708  0-07
ECH8] 150 | GYS01 130 [PL36 108 ?, PCL801 1-35 BALIS 010 | BZX6] neries | OCS81D  0-28 | 1831004 080 | aN3700  ¢-18
ECH83 106 | GZ3¢ 108 | PL81 091 | 6/30L2/ 30PL13/ Bclor - 014 0-20 | 0C81Z 048 | 18%01c 088 | 3N3710  O-11
ECHS4 130 | OCs3 060 | PLSIA 108 | ECCB04 120 | “"hersog 1.47 BIoe 013 | BzY8S series | OCS3  0:80 | 3N698 5 |aNa711 @11
ECL80 078 | PC86 1-05 | PL82 0-48 | 6F23/EF812_ | 30PL14/ BC109 gl 010 | OC140 114 | 3N6§7 8 | aN3019 8
ECL82 060 | PC88  1-05 | PLS3 150 118 popés 172 BCH3 018 | cpre105 035 | 0C170  0-30 | aN7G6 0 | 4N3830 o
ECL83 072 | PCO7 053 | PL84 o-78|3001/1>cr~‘so 30PL1S 144 ggi:z g‘:; CRB1-40 030 | OCITL 980 | an7054 18| aNseas 080
H R d H | H B3- e P 13 2N390
ECTS0 R 0,7 P PRCO0VIN0;65 WP 200N, 0 0o BOL4T  #10 | OR83-40 0-65 | 0C201  1.50 4 | aN390d 020
BCI8 008 | MJE340 047 | 0C203 150 0168 | 3N3905  0-28
PY600 110 | 6J6M 0-85 BC169C 018 | MJE370 0-68 | OC203  0-76 018 | 2N3906 -85
N v PYB1/800 0-50 | 615G 0-45 BCI81 018 | MIEs30 065 | OCPTI 120 083 | aNd0sS  ¢18
B, oR | Bown 1 wmweim omnis ot - N (e
ivi BP4 -00 | 837G H -18 | MJES055 078 | ORP60  0-56  2N1306 0O-88 | IN4080 @18
Individually boxed and i o-as|g.lt(1°%T ots BC3s8 018 | MPFlol 040 | Ticu o-no|nm:o1 088 | IN4061 018
o | T4l 150 080 9 085 | MPFI03 088 |TIC226D 1-50 | aN1308 0-88 | 2N4067 0-14
guaranteed but of Euro g“ g-zg 6K7G 03b gg}:: :‘:: MPF104 085 | TIL209  0-20 | 2N1309 0-30 | 2N4289 0-30
iqi 28 00 | GKTM 048 45 | MPF105 036  2TX107 0-1% | aN1els @81 | 3N125  1-78
pean or other orlg[n at|g‘fgl g-g:laxsa 045 gggg :-:g NEKT404 1-og ﬁﬁ“ o-lg aN181¢ 045 | 3N141 o%
76 | GK8M 070 82 | 0ab 07 00 013 | 3N2147 @78 | 40360 04
greatly_ reduced p"ces-lmncao 040 | K25 100 BCY72 018 | OAL0 040 ZTX301 014 |2N32160 078 | 40361  0-48
Quotations for any |UAre 075 6L6G 125 BCZIl 0-66 | OA79 010 | ZTX303 018 [ 3N2360A 018 | 40362  0-40
Send UBC41 o-ao|sLsec 080 BD131 100 OASl 018 | 2TX304 024 | aN2648 050 | 40430 088
i UBCSI 050 | 6Q7G 040
valve nOt_ listed. Sen | UBF80 050 | 6Q7M  0-80 BN7400 016 | BN7428 040 | SN7486 047 BN74I46 126 | SN74192 800
SAE for lists UBFSS 080 | 68LTGT 0-56 BN7401 0-16 | BN7430 0-18 BN7490 055 | §N74150 175 | BN74193 200
. UCCS5 080 | 68N7GT 085 BN7402 010 | BN7433 087 | BNT491AN 8N74151 1.00 | BN74194 180
1 1-50 o7 | UCHA2E 0, B0[L6QTGTE0 40 8N7403 016 | 8N7437 0-37 100 | BN74154 2-00 | BN74195 110
ﬁ:}u 1?33 ggg;A 1-'25‘3‘7«% 5.4 Ucmst 0-50|euw 150 8N7404 026 | BN7438 087 | BN7402 0-70 | BN74185 1-00 | BN74196 1-20
BLS1 140 | EFS0 035 | OB2 o4p | UCL83 0480 [gvec 030 BN7406 028 | 8N7440 022 | BN7493 070 | BN74158 1-00 | BN74197 1-20
gLsB 150 | EF8s 045 | PCB8 085 UCLS83 070 | 6v6GT 060 BN7408 048 | BN7441AN BN7494 0-80 | SN74157 095 | BN74198 277
C¥sL  1qo EFss 050 pCes  oes| UFil 7B |ox4 048 BN7403 095 | BN7Le2 070 | BN7(06 005 | onibie Ty | ST woR
i 5 . ’ d ; 1 .
DAF91 040 | EF89 0-35‘1*097 085 | UL41 085  6X5GT 85: BN7409 0-28 | BN7450 0-16 | BN7497 887 | BN74176 110
DAFS6 060 EF91 040 | pCoo0 085  yrsd 080  7B6 0-30 8N7410 016 | BN7451 016 | BN74100 189 | 8N74176 126
DCC9o 135 | BFGS g_—:glrocu 048 | UY41 085 | 7BT 0-80 BN7411 025 | BN7453 018 | BN74107 045 | BN7T4190 2-oo|
DESL 040 | DX 080 | ECGEE 083 uvas ods | gqp 200 8N7412 0-80 | BN7454 0-16 | BN74110 058 | 8N74191 2-00
DEm OS0! EFIss  odo| bocEs, 088 vRioniso o-lol-,c. L.oo SNTUIS 038 | BN7460 016 | SNT4LIS 090
DK93 100 | EF184 o040 gcxrso D_“’Ivmmlao 045 | 7RH7 080 8N7416 036 gmno g_g gg;:m %.gg DIL 14 pin 18
i R 40 | 1Rs 080 | 7r7 030 8N7417  0-88 | BN7473 | N74121 pin 18p
DKo 0-76  ELS2 PCF82 048 o0 0-40 | 787 F 11 8N7420 016 | BN7474 042 | 8N74122 070
DL92 050 | ELS3 300 | PCF86 068 |, 040 | 774 030 8N7422 025 | BN7480 0-80 | 8N74123 1-00 | SOCKETS 16 pin 17,
DL94 048 | EL34 070 | pcFeo1 060 | gg4 080 | 12AT8 048 8N7428 037 | BN7483 110 | BN74141 0-90 P P
DL96 085 | EL36 060 | pCR80z 086 | gvy 085 | 12AT7 048
Dy8s 045 | ELST 340 pcPeos 090 | spegy 1-20|1uue 080 s
DY87 046 | EL41 090 | pPCF808 080 | su4a  1.88 | 13AU7  0-88 THI MONTH
DY802 047 | EL43 165 | PCP308 100 | syy4GR 070 | 12AX7 088
EABC80 088 | EL84 035 | PCL82 048 | 5vSGT 065 | 12BAS  0-50
EAF42 070 glﬁsﬂz g‘:: PCL:S o-zg 524G 095 | 12BES  0-60
EB91  0-80 | EM 88 | PCL84  0-80 | g/30L2  0-90 | 50C1 . ® TUBES
EBC33 100 | EMBL 060 | pcLas 060 | 6AKS 048 | o015 Lo 'I'o be added OSCILLOSCOPE
EBC41 078 | EM84 040 | pcrse 060 | 6AMS 200 | 30017  1-60 Types CV 1526,
EBCS1 040 | EMBS  1-00 | PCL805/85 6AQ5 080 | 30018  0-90 to a" orders
EBFe0 040 | EMAT 100 080 | gA87G 100 | S0F6 100 DG 7-5, VCR 139A
EBres 040 |E¥S1  045|PDS00 180 | garq 060 | S0FPLL 100 VALVES &
EBF89 038 PEN4s 088 | g, g 0-40 | 30FL2 1-00 All at £8 00 each,+p&p25p.
EBLS1 200 | EZ40 060 | PL36 063 | gnae 038 | SOFLI¢ 100 TRANSISTORS o
ECC81 045 EZ4l 075 | PL8L 056 | gpks 045 | SOL1D 095 Add 8% VAT
ECcsz 088 | E280 030 | praa 050 6BH6 076 | 30L17 098 250/
BAL DM \Gvw sl o |te, g uram i .
ECC8¢  0-85 | GYS5 . 30 | 6BQ7A  0-55 | 30P12 -00
ECC85 o-:glgzso g-:: PL300 g-gs 6BR7 180 | 30P19 095 INTEGRATED SPEGIAL OFFER
ECCS8 O 232 -85 | PL504 088 | 6BA7 140 | 30PL H o
ECHS 180|GZM 076 | PLS8  090|6Bws 100 s G GIRGUITS 8 A-,
ECH 85 50 | PL309 186 | ggwy 100 | OPLI4 110
ECHBL 035 | kTe1 300 | PL302 200 | 404 040 [ 35W4 060 TERMS OF BUSINESS: C.W.O. A/c’s available to approved companies
ECETHS 0,00 K}‘gl 05%38 ;%gg :..3 6CD6G 180 | 35Z4GT  0-70 on application. Telephone and telex orders accepted. Export and
ggligg g:g 81(7 )1-75 s 55 gga}z §§°° gg?DBG }gg trade enquiries welcomed. Open daily to callers 9 a.m.-5 p.m. Mon.-
ECL8S 075 | KT88 385 | PY82 0-45 | 6F23 090 | 813ITT 1750 Sat. Closed Sat. I-3 p.m. Prices correct when going to press.
ECL86 085 | KTW61L 150 | PY82 0-50 | 8F25 100 | 813UBSR 7-00 Prices on application for any types not listed.
ECLLSOO 3-50 | MUl4 100 | PYS8 0463 | 6F28 075 | 8664 200 Obsolete valves a speciality.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.

Practical Wireless, May 1976 39




tecknowledgey in consumer ICs -and their applications,

SGS Audlo ICs Modules & Kits
( :V( : | | IOV( : New modules:
To accomodate expanded R & D 8011 Totally touch tuned varicap cgn(r9l|er .built £14.99.
facilities, AMBIT has moved sales 8005 ::::3:;;;";:’::' accc‘ei:gerv ;‘g"" vbv-'ll-h pRoTtoneNfilter
and administration to 25 High St. circuits. £4.08 faigy | er 1 stabilizer, meter driver
Brentwood. The existing 37 High 8001  55kHz low pass filter (mpx birdy filter} £2.35 built
Street premises are retained for the £1.75 (kit}
engineering activities. 2001 Stere: scratch and rumbie filter, with continuously
One of. the first products of this \éirgolfka;;eratlng frequencies. £5.80 (built)
move has been the development of 3000 Stereo control preamp - a wide dynamic range, low
a TV sound tuner, from an “off distortion AF preamp, with vol, bal, bass and trebfe
air'”’ system, using its own varicap controls. kit £5.78
UHF TV tuner, with ICIF am- 2020k The TDA2020 stereo amp kit photographed on the
plifiers and block filters by TOKO. 700 TVaf s UHF sound wner - built £26.00
The much heralded TDA2020 is here. And just Aod _;he" °'|‘° of our b"h“t OZL (4 preset stations)
to make sure that you don‘t go wrong, so is the GLCI © €00 QST W) U, ; s, wi
SGS application test circuit PCB for a stereo with scanning mode, and facilities 7004 ke el Varicap tuner modora. - ferries vod 69,5
15 + 15 (RMS) Hi Fi amplifier. for 6 preset stations. The unit is 7252 HiFi MOSFET FM tuner module by Larshott  £24.00
Prices Ic A G suitable for use with FM, and now éggg :ig:’%’si'g;uner module inc debcoder 224 .00
4 AUDIO ISCRET! AM of course, and offers a com- i varicap tunerhead by TOKO 11.26
+ ’ N EC3302 FET tunerhead from TOKO £5.00
;gﬁglgés +:§ :gg ZTX107/8/9 14p plete tuner system without any Complate FM Tuner kits, inc Case, for use with the above
1042020 2.99 ZTX413(LN) 17p n;ovmg :art& .Selgcuolr: is by mea‘n': modules: details SAE plesse. Prices range from £40 - £60.
. of touch tuning in all cases, wit X )
FM LINEAR 1cs g[T)X523152BM 7A/60 Lgp manual scan and preset switching Amongst our various accessories for entertainment
L) SINESAYA e npfp'] v 53:)) automatically interlocked. electronics is a range of FM tuning, frequency and
MC1350 0.70 BD377 3A/50v 29p sig. strength meters with 12v, 50mA bulb. £2.50 ea.
CA3089 +ac 184\ oeld 8] B Our R&D facilities are available for
TBA120 +QC 1.00 pn P general consultancy to OEMs: fuither -
BD515 np 2A/$5V 27p details on application. Standard project "
MPX LINEAR ICS [BD516 pnp! 30p estimation fee, including project evalua- il
MC1310P +LED 220 [BDB09 npny 10A/90v 70p tion comment data is £15.00 payable in b @
CA3090AQ +LED = 3.75 [BD610 pn 102p |{_ e J i —

amblt international
25 high street, brentwood,

essex. cm14 4rh.

tel: (

tix: 995194

40p..

0277) 216029

General Terms:
please note min.

Free price list with an SAE, catalogue of modules and parts
including postage and VAT

CWO please, official bodies and companies
invoice £7.50. PP for CWO orders 22p per
order. (UK and Eire). Overseas customers please include suffi-
cient for postage.
at 25%, In stock orders despatched within 48 hours.

VAT is not included, and must be added

MAINS TRANSFORMERS

PRI. 240v sec. 27/0/27v at 800 m/a, £2-25. P.P. 50p.
PRI. 110/240v sec. 50v at 10 amps, £10-00. P.P. £1-50.
PRI. 110/240v sec. 20/21/22v at 8 amp, £6:00. P.P. £1 50,
PRI. 110/240v sec. 23/24/25v at 10 amp, £7-00. P.P. £1-50.
PRI. 110/240v sec. 24/40v at 1% amp, £1-90, P.P. 60p.
PRI. 240v sec. 20/40/60v at 2 amp, £3-00. P.P. 70p.
PRi. 240v sec. 20v at 2} amp, £2-00. P.P. 50p.
PRI. 240v 5soec. 18v at 1-5 amp and 12v at 1 amp, £2-25.
. P.

PRI. 240v sec. 18v at t amp, £1-00. P.P. 30p.

12 volt MINI UNISELECTOR
;; way. 4 bank. (3 non-bridging 1 homing) £2-50. P.P.
p.

24 volt MINI UNISELECTOR

11 way, 6 bank (5 non-bridging, 1 bridging) £2-00.
P.P. 35p.

SIEMENS MINIATURE RELAYS

6v 4c/o with base, 65p ea.
24v 2¢/o with base, 50p ea.

MAINS RELAY 240v

3 c/o 10 amp contacts. £1 with base.

MINIATURE RELAYS
(13x13xP24v.4c/od0p

CIRCUIT BOARD

P.C.B. 1/16 1 oz. COPPER

FORMICA

Dim.8-4 x7-7in 3 pcs., 75p.

DIm.9-4 x8:1in 3 pcs., 90p.

Dim. 10:1 x 7:9In 3 pcs., £1- 00 P.P. 30p
Dim. 13-1 x9-4|n3pcs., 1:20 [
Dim.17-0x9-0in 2 pcs., £1- 20.

$-DECS AND T-DECS
S-DEC £1-90. T-DEC £3-60.

P.P. 25p.
U-DEC A £420.  U-DEC B £6-9. } °

FIBRE GLASS BARGAIN PACK

200 sq.in.single & doubie sided pleces, 75p. P.R 25p'

BARGAIN PACK

10pcs. 10-1 x 7-9 in. Plus free §ib etching Xtals, £2-80.
P.P. 45p.

OVYERLOAD CUT-OUTS

Panei mounting 800 M/A. 1.8 amp. 10 amp. 55p ea.

FIB

Dim.
Dim.
Dim.
Equals less than 1p sq.in.

RE GLASS P.C.B.

6 x 6, in 35p each.

12 x 6 in, 60p. each.
12 x 12 In, £1-00 each.

}P.P. 10p

12 x
12 x

RESIST COATED P.C.B. FIBRE GLASS

6x6in, S0p ea.

6in, 90p ea.
121In, £1-50 ea.

Post & Packing 10p per sheet.

11b
51b

FERRIC CHLORIDE ETCHING XTALS

— 1 litre pack, 60p. P.P. 15p.
— 5 litre pack, £1-95. P.P. S5p.

HIGH CAPACITY ELECTROLYTICS
250mfd/63 volt, 20p. P.P. 8p.

1000mfd/100 volt, T0p. P.P. 25p.
2200mfd/100 volt, 80p. P.P. 25p.
4700mfd/25 volt, 65p. P.P. 20p.
6800mfd/ 16 volt. 50p. P.P. 15p.
10,000mfd/25 voit. 75p. P.P. 25p.
25,000mfd/40 volt, £1°25. P.P. 30p.
47,000mfd/40 volt, £2-00. P.P. 50p.
100,000mfd/10 voit, £1-50. P.P. 50p.
160,000mfd/10 volt, £2-00. P.P. 50p.

PRINTED CIRCUIT KIT

3 GANG TUNING CAPACITOR
8.5pf to 320pf, 80p. P.P. 20p.
10.7 M.H.Z. canned L.F.s Size1x} x§ in,865p. P.P. 10p.

GARRARD PLINTH & COVER

For Zero-100, etc. Finished in brushed aluminium and
black, with hinged smoke grey perspex lid, £11-00.

SCR 1 amp 400 P.I.V. 35p.
5 amp 400 P.L.V. 40p.

EDGE CONNECTOR

54 way ‘1 vero size etc.
Can easily be cut to any length 55p. P.P.10p.

The no frills all value kit. Containing 4 pcs 8 x 7
Formica laminate. 1 pce 6 x 6 Flbre glass laminate,
1 Ib Etching Crystals, 50 ¢c.c. Resist ink, with instruc-
tions. £2-30. P.P. 50p.

MINIATURE METERS

500 micro-amp (level-stereo beacon, elc ). scaled half
black/half red. Size 1 x 1 in, 65p. P.P

BLUE P.C.B. INK
Etch resist use with any pen. Much cheaper than ready

loaded pens.
50 c.c. 55p. P.P. 10p.

RIBBON CABLE

8 way. acolours Bonded flat slde by side.
10 Metres, £1-90

100Metres £12- 50

KINNIE GOMPONENTS

10 NELMES WAY, HORNCHURCH
ESSEX RM1120Z

HORNCHURCH 45167

MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT
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An occasional series by LES LAWRY-JOHNS

chatting this time on—

3-VALVE RADIOS

many people. The main reason is economy,

- as a mains operated transistorised set large
enough to provide the same bass response tends to
be expensive whilst battery operated sets are either
too small to sound gocd or are too expensive to
run, bearing in mind the fact that a PP9 battery,
for example, is now over 50p. In addition to this,

‘ rALVED radios are still great favourites with

some people have a sentimental attachment to their '

valve radios. We are quite fond of an old couple in
their nineties, who have a 1933 Ultra! We will not
go into the servicing of this type of set, however!
Suffice to say that we have kept it going for them for
more years than we care to mention.

Transformerless

Valved radios generally fall into two types, the
heavier type having a mains transformer and
. parallel-fed valve heaters and the lighter ones with

no transformer and series heaters. The latter is more
commonly encountered and we will consider this
type first.

With no transformer to provide low voltage sup-
plies, the normal 240V mains has to be adapted to
provide the HT and heater requirements. If we
accept that one of the mains supply leads, preferably
the neutral, can be connected directly to the chassis
or metalwork, the design can be simplified so that
all that is necessary is a means of reducing the mains
voltage to that required by the total number of
valve heaters in series. This is usually done by
inserting a wirewound resistor in the top end of the
series chain to drop the voltage to that required. A
tapping on this resistor can be used to supply the HT
rectifier, which is usually a valve, and the current
drawn by the HT must be added to that drawn by
the valve heaters when calculating the value of the
dropping resistor. The arrangement is shown in
Fig. 1 except that a dial lamp and shunt resistor
have been inserted into the chassis return to neutral
(or one side of the mains at any rate).

The advantage of using a valve rectifier is twofold.
First, the valve warms up slowly with the rest and
therefore the HT builds up slowly as the rest begin
to draw current. Therefore the HT is rarely more
than, say, 200V. This takes the strain off all the
capacitors on the HT line and leads to greater
reliability. Secondly, the voltage drop across the
rectifier heater in addition to that of the other valves
reduces the rating of the dropper so that the heat
concentration is reduced in this area. Obviously the
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higher the total voltage of the valve heaters the
lower the value of the dropper. This is why nearly
all European radios of this type used 100mA valves
of the “U” series (UY85, UL84, UCLE2 etc.). Coun-
tries with a low mains voltage (say the US) of about
110V used a different range of valves taking more
current and dropping less voltage. Some years ago
it was quite common to find a series chain of 0-3A
valves (25Z4, 25L6 etc.), or a 0-2A chain (CY3l1,
CL33 etc.), a 0-15A chain or even a 0-16A would
you believe! Also a 0-1A chain which is the most
likely line-up to be found in sets of more recent
origin. HT+

R1 v 777

200-225v

226-250V

A AN

AC/DC mains
Fig. 1 In AC/DC receivers the healer chain and HT supply were gener-
ally of this type.

The number of valves used could vary but the
minimum was usually four including the rectifier,
this line-up being, for example, UCH81 frequency
changer, UBF89 IF amp, detector and AGC, UCL82
audio amplifier and output, and a UY85 rectifier. A
variation on this theme was a UCH81 as above with
another UCH81 as an IF amplifier and audio ampli-
fier with a UL84 output, using two crystal diodes for
detection and AGC. The one advantage with this
system was the possibility of changing over the two
UCHB81s if the one in the FC stage was reluctant
to oscillate (which is something they often did, or
didn’t!).

The main disadvantage of series-heated valves is
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the fact that rectifier and output valves are well up
the live mains end with only the dropper and per-
haps the dial lamps (some designs) at a higher
potential. This means that there is increased stress
between the heater and the cathode of the valve
with the consequent risk of breakdown, and induced
hum in the case of the output valve. It comes as no
surprise therefore to find the fault of “no valves
glowing” is often due to the heater of the rectifier

. being open circuit. It is not that the heater just
feels like failing, it is most often blown due to the
failure of insulation, the high potential AC on the
heater suddenly finding itself provided with a short
cut via the main electrolytic capacitor and chassis.
The rectifier heater is thus treated to an extremely
gay life of somewhat short duration. If there are
dial lamps in the way, these will probably fail also.
A similar short in the output valve may or may not
blow the heaters, only cause them (rectifier and out-
put only) to glow brightly.

Now let us consider a few of the more common
complaints and their cures. One of the most common
is hum. Tackling this in a set with series heated
valves is a little different from a set with parallel
heaters. In the latter case one tends to reach for
an electrolytic capacitor of adequate voltage rating,
usually 350V or more, and connect this across the
HT line in one of two places, reservoir section to
chassis or smoothing section to chassis, to see which
section is at fault. The series heated chain does add
the probability of heater-cathode leakage so that
although the test electrolytic capacitor can still be
tried, one is not surprised if there is no difference.
The next step is to see if the hum continues with
the volume turned down. If it does, it is reasonable
to suspect that the output valve (probably a ULS84
or UCL82) has heater-cathode leakage or is drawing
grid current, the net result being the same. So
change the valve.

If the receiver uses a printed panel, there is the
added possibility of leakage across the surface of the
panel or through it. The affected area will usually

—one comman complaint is hum—
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—set manufacturers often seem more concerned with appearances—

be blackened and a little cutting away of the plastic,
perhaps combined with replacing the affected tracks
with wire, may have to be resorted to. Set manufac-
turers seem often more concerned with appearance
than efficiency and mount resistors close up to the
panel with the leads cut short. Replacements should
be made with longer leads so that the resistors stand
well up off the panel, however ugly this may appear.
Resistors, like politicians, should be open and
above board!

* Do not omit to check the grid resistor of the output
valve which sometimes goes high particularly if the
valve has been drawing grid current. A grid leak
resistor of say 1M{) or 470k() can often rise to many
megohms leaving the grid floating and humming
away to itself. Quite often the hum varies with the
volume control setting and this means we have to
look back to the preceding stages. Usually either the
IF amplifier, say UF89, or the frequency changer
(UCHS81) is at fault and the latter, being more
expensive of course, is usually the culprit!

One of the most common complaints is that the
valves light up but there is precious little other
activity. The usual reason is that the smoothing
resistor has failed but one must not assume this. The
output transformer could have an open circuit
primary or there may be no supply to the rectifier
due to an open circuit surge resistor (R1 in Fig. 1),
perhaps little Johnny has moved or unscrewed the
internal loudspeaker muting devices on the external
speaker panel.(you did it, but blame Johnny anyway).

So we must proceed logically. If there is a fine
upstanding dropper it is no trouble to check all
sections with a neon when the set is on or an
ohmmeter when the set is off (if you're too lazy to
switch the meter to the AC range and check the
voltages on the dropper tags with the set on). Many
sets did not use a single dropper however and the
surge limiter may be a separate wirewound resistor
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mounted in a more inaccessible position. If the value
cannot be read it can be assumed to be in the region
of 1000). If a printed panel is used, the resistor may
be intact but it could have parted company with its
print beneath.

Assuming the rectifier is receiving its supply how-
ever, there should be HT on at least one of the main
electrolytic capacitor tags. If there is a good voltage
on one but not the other the smoothing resistor (or

choke if it’s an older set) could well be open circuit.’

The value of this will depend upon whether it has to
pass the total HT current. Quite often, the output
transformer primary is directly connected to the
rectifier and therefore the anode current of the out-
put valve does not pass through the smoothing
resistor. In this case the value may be quite high,
say about 3kQ. If the voltages are ok at both the
smoothing tags, check the voltage at the anode of
the output valve. If output transformers have a bad
habit it is that they go open circuit on the winding
which feeds the anode! This means a new trans-
former. If an exact replacement is not to hand an
alternative can be used, the important thing being
that the correct impedance matching is maintained.
Very generally speaking, a small battery output
valve requires a high impedance, the normal type
of valve encountered in mains operated sets a
medium impedance, whilst a low impedance is only
required for more high powered amplifier type
valves (and output triodes if you can remember that
far back).

—a hefty charge which can tickle you plnk—

Don’t forget that if there is no discharge path
through the HT line, the reservoir capacitor can be
left with a hefty charge which can tickle you pink
if you let it! The capacity is not that used in TV
receivers (about 100 to 300xF) which can really cause
a spark but even a 32uF on a 300V line can pack a
punch which is not to be sneezed at!

The Thorn group made a large number of models
with the “U” series of valves on a printed panel
where not only the smoothing resistor had a habit
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of becoming O/C but also parted company with its
print, as did the surge resistor to the UY835 anode.
These were fairly small wirewound resistors and
serve as an illustration of what we have been going
on about in the above text.

The audio amplifier

Having checked the HT supply and output stage,
and ensured the latter is operating under the correct
conditions, with the cathode bias components in order
(resistor the right value and the capacitor doing its
job) check the output grid to ensure there is no posi-
tive reading. If there is such a reading, the valve
could be drawing grid current, highly likely, or the
coupling capacitor from the audio amplifier anode
could be leaking, less likely but still a strong possi-
bility. We then turn to the preceding stage which
is normally either a separate triode section in the out-
put valve or the triode section in a valve like a
UABCS80 (three diodes and a triode in one envelope).
The only component likely to require attention is the
anode load resistor which is normally about 220k(}.
This does tend to “go high” producing loss of volume
and a peculiar form of distortion (stressing the sibi-
lants, you could say). This is no trouble as the voltage
at the anode will be very low and this itself suggests
the resistor is the primary subject.

A low voltage need not be due to the resistor and
if this proves to be of correct value, attention should
be directed to the control grid. This is normally
biased by a high value resistor of up to 10MQ. If the
coupling capacitor (the charge on this determines the
bias with the resistor) is leaky, the bias is cancelled
and the valve draws too much current. The voltage
drop across the anode load is therefore excessive and
is responsible for the condition. Some receivers do
use cathode bias, and where this is so the cathode
capacitor could be shorted, or the grid coupler could
still be leaky, but most receivers have the cathode
directly coupled to chassis as this simplifies the
design.

Most sets have the volume control feeding the con-
trol grid and if the coupling capacitor is leaky the
position of the control will vary the distortion to an
extent. Which of course brings us to the vexed sub-
ject of noisy controls. Usually a squirt of cleaning
fluid into a convenient gap in the housing will bring
the control to heel but it is sometimes difficult to find
or make a gap. The construction of the control either
makes this operation very easy or very difficult and
it is sometimes necessary to partially strip it or re-
place it completely. The control itself is not always
responsible however and associated capacitors should
be checked for leakage as control tracks do not take
kindly to the passage of DC current. This is particu~
larly so in the case of some makes of unit audios
and radiograms of more recent origin but since these
are transistorised this thorny subject will not be pur-
sued further.

The' IF stage

The detector and AGC circuitry in valved receivers
very rarely gives trouble so we may be forgiven for
nipping smartly past these and delving into the IF
stage. Once again this can be quite simple, with the
cathode chassis connected and the control grid biased
from the AGC line. Note that valves are always re-
versed biased, i.e. the control voltage pushing the

43



valve toward cut-off and is therefore negative-going.
The HT supply to the anode and screen is via a de-
coupling resistor of some 1kl with a capacitor to
chassis of from 0-+047 to 0-1uxF. This decoupling point
can be the screen pin of the valve base with a short
lead to the IF transformer primary, or to the latter
point with a short connection to the screen pin.

Separate supplies are often used so that the screen
grid of the IF amplifier can be connected to the same
electrode on the frequency changer base and two
resistors are often used as a potentiometer to hold
the screens steady, typical values being say 22kQ}
from HT to the valve base with a 47k{} to chassis.
As the majority of the current passes through the
upper resistor, 22k, this is often the one to change
value and thus drop the applied voltage. This is
sometimes the cause of the complaint, “My radio
has been getting weaker and weaker and now you
can hardly hear it”.

Instability is another common disorder and this can
vary from whistles and screeches to non-operation
due to the paralysing effect of the AGC being over-

- loaded by the instability. This can be a trifle tedious
to overcome and the normal remedies are not always
effective. The usual first step is to try bridging the
decoupling capacitors with a test 0-05.F or similar.
Bridging from screen to chassis may stop all com-
plaints right away and you then go on your way
rejoicing. But more extensive checking around may
have to be resorted to, bridging other capacitors
associated with the IF and frequency changer stages,
the AGC line and the HT line. If none of these efforts
produce results, check the alignment of the IF trans-
formers, the valves, earth contacts (especially if these
are riveted) and the main electrolytics.

Frequency changer stage

For AM reception this is usually a conventional
triode heptode such as a UCH81. The complaint of no
normal reception with, perhaps, some background
mush is often the result of the valve becoming defec-
tive and refusing to osc111ate (triode section). When it
is oscillating there should be a negative voltage on
-the triode grid. If this is absent a new valve will
usually put things right. If it doesn’t, a general check
up on the capacitors and resistors, comparatively few
in number, associated with the section will usually
restore signals. A defective coil is sometimes difficult
to locate if it is suffering from shorted turns but with
‘a bit of luck the trouble may be the result of a badly
soldered lead-out or even an open circuited lead-out
which can be repaired.

The mixer section is similarly wired to the IF
amplifier and the same remarks apply regarding
resistors changing value, leaky decoupling capacitors
and the like. It varies in the arrangement of the
control grid which is blocked from the aerial coils as
a rule with a fairly low value capacitor, say 100pF,
and with a fairly high value resistor connecting to
the AGC line.

The aerial circuit may consist of a ferrite rod on
which is mounted the tuning coils with leads to the
tuning gang, the wavechange switch and chassis, but
there are infinite variations on this theme. If there is
no ferrite rod (the design is older) there is usually a
cluster of coils around the wavechange switch and an
open circuit on one may result in the others being
put out of action. They are probably slug tuned for
padding with separate trimmers for lining up the
high frequency end of the scale. Where ferrite rods
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are fitted the actual rod is the slug and the position
of the coils on the rod is varied for padding on the
low frequency end of the scale.

VHF-FM

Receivers with these facilities have a separate
section due to the higher frequencies involved. The
aerial input can conveniently be a half-wave dipole
made simply by opening up a piece of twin flex to
the requlred length and stapling this in the cabinet.
This is all very well ip some areas but if serious
listening is demanded a more elaborate system is
needed with the correctly matched down lead, 750
coaxial on most UK stuff, 3002 balanced twin on
imported, as a rule. We will not go into the pros and
cons of these different inputs here as they are pretty
well known and have been discussed at length in
previous issues.

The aerial input is taken to the tuning coils and
thence to the first section of a double triode, as a
rule, say a UCC85. The second half functions as an
oscillator. Nine times out of ten replacement of this
valve will restore normal signals if these fail sud-
denly, the tenth time being the result of defective
resistors or capacitors. The actual tuning may be
carried out by separate sections on the gang capaci-
tor or by varying the position of the . slugs in the
aerial and oscillator coils. The output of this usually
small section is fed to the IF stages, there may be
more than one, through separate transformers to a
ratio detector. The two diodes involved in this latter
operation may be in a valve envelope (as in the
UABC80 for example) or separate germanium or
silicon diodes if the valve line-up does not include
such a valve.

HT+
— AN l,’ 250V
! |
: 230v
|
! |
2 i
| ! 210v
r‘ i
. . I
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l
’;;7 v !
! 1ov
& [}
N 1
]
1
|
]
\

All ;
heaters

Fig. 2. AC-only sets have the conventlonal mains lransformer with the
valve heaters in parallel.

{ ] !
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AC-only sets

The advantage of using a mains transformer is that
the valve heaters can be wired in parallel (all at the
same low potential) so that the stress between the
cathode and heater is largely removed, and that the
chassis can be isolated from the mains. Note we
said, “can be.” Some receivers sacrifice this advantage
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on the grounds of economy. Some transformer sup-
plied sets use a series chain of heaters but this is all
a matter of design considerations. )

Some pretty weird and wonderful sets were im-
ported some years ago using difficult valves which
did tax one’s resources but this is a story of its own
which we may relate on another occasion. The aver-
age type of AC mains set which is likely to be en-
countered and which is probably worth renovating
will have a transformer supplying a full wave rec-
tifier and valves having 6-3V heaters (possibly 5V
for the rectifier heater). The rectifier may have
between 250 and 350V applied to its anodes from a
centre tapped winding, the centre tap being chassis
connected. The output of the rectifier is taken to
the reservoir capacitor which may have a value of
between 8 and 32uF. The circuit is then much the
same as that previously described, using a smoothing
resistor, a choke or part of the output transformer
before the smoothing capacitor. The rectifier valve
may be directly heated (cathode is the heater) which
has a very fast warm up or indirectly heated
(separate cathode) which warms up and becomes
operative with the other valves. The latter imposes
less stress on the capacitors, Fig.2.

—old timers which really need tracking down—

If a rectifier valve is difficult to obtain and it is
decided to wire a couple of silicon diodes across the
base, this stress must be recognised as the switch-on
surge may be greater than the rating of the capaci-
tors, To avoid this the inclusion of a thermistor be-
tween the rectifier output and the reservoir capacitor
will add to the long term reliability of the receiver.

Valves such as the EZ80 and EZ81 are still
generally available and should be used whenever
possible. Older types such as the EZ40 and the like
need a bit more finding but it is the old timers like
the 5Z4 and 5Y3 which really need tracking down
and it is here that the diodes may have to be used.

Little need be said about the other stages. They
follow the lines already discussed but one is more
likely to find different output stages in higher priced
radiograms etc. For example, a cheaper type may
use a single EL84 (or ECL86, for example) for each
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channel if the instrument is stereo whilst higher
quality grams which are more likely to be worth
saving may have four such valves, two in push-pull
for each channel. The complication arises not only in
the output transformers but in the drive from the
audio stage to the output pair. An output transformer
primary may have five lead outs, HT to the centre tap,
a tap for each screen (this provides ;a degree of
feedback) and the outer taps for the anodes.

Valves in push-pull need -differing grid drives so
that some form of phase splitter is necessary. A com-
mon method is to use a triode suspended midway
between the HT line and chassis with one output
valve driven from the anode and the other from the
cathode (when the anode is positive going, the
cathode is negative thus providing the “I push, you
pull” requirement). This in turn means that the grid
of the triode is returned to cathode at a fairly high
potential. There are so many variations on this theme
that detailed description is impractical, at least in
this article, so that one should not be surprised if
the voltages in the driver stages appear abnormal.
Stereo does at least supply us with a ready made
comparison circuit so that if one side is working well
we know what to expect in the side which isn’t. Get
the voltages right and most else falls in line. Where
they are wrong, check the resistors for correct value
and the capacitors for leakage. Then suspect the

.valves.

Mail Order ‘
Protection Scheme

The Publishers of Practical Wireless are members of the
Periodical Publishers Association which has given an under-
taking to the Director General of Fair Trading to refund
monies sent by readers in response to mail order advertise- |
ments, placed by mail order traders, who fail to supply goods
or refund monies owing to liquidation or bankruptcy. This |
arrangement does not apply to any failure to supply goods |
advertised in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical Wireless
within three months of the date of the appearance of the
advertisement, providing proof of payment. Claims lodged
after this period will be considered at the Publisher's discretion.
Since all refunds are made by the magazine voluntarily and at
its own expense, this undertaking enables you to respond to
our mail order advertisers with the fullest confidence.

For the purpose of this scheme, mail order advertising iIs
defined as—

‘Direct response advertisements, display or postal bargains
where cash had to be sent in advance of goods being delivered”,
Classified and catalogue mail order advertising are excluded.
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OTLINES

NOSEY!

Electronic noses have been around
on the Amateur construction scene
ever since suitable sensors became
available. These, however, have
found most use in such applications
as firefsmoke detection etc.

A Watford company has managed
some success with an explosives
detector. It's called the unassuming
name PD2, weighs a mere 22lbs and
lives in an innocent-looking suitcase.
The unit gives a positive response
when explosives are detected. An
audible alert sounds immediately
after taking an air sample containing
explosive vapour. The unit is so
sensitive that it is able to detect the
tiniest traces of explosives such as
those which might be found on a
persons hands after handling ex-
plosives—or on their clothing. The
photograph shows a security officer
checking a bag. If you want one of
these units the UK price is around
£2,150. Probably not a high price for
something thdt nose what it's about.

THE ‘'CHIT’

The NRDC (National Research
Development Corporation) has en-
couraged many good ideas and
another has just found its way into
my hands. It's called CHIT, standing
for CHeap Input Terminal and was

' B *t

developed at the National Physical

Laboratory. The approach used is
quite ingenious. Two oblong lengths
of resistive material are laid one on
top of the other.

When a point (a pencil) is used to

draw or write on the top oblong, the
pressure causes the air gap between
the two resistive surfaces to decrease
and the two oblongs make contact at
the point of impact. Electrodes are
connected to each of the oblongs at
their ends and when a current is
passed through one of the oblongs, a
uniform voltage gradient is developed
along its entire length. The voltage
at the exact point of contact i.e.:
wherever the pencif tip happens to be
pressing at any given instant in time,
will be proportional to the pencil
point's position on the x axis. The
other oblong is used as a sort of
wiper of a potentiometer and will
attain this voltage. The two oblongs
are switched, electronically, so that
firstone oblongis acting as a position
indicator and the other the wiper of a
pot, then the roles are reversed due
to the electronic switching. Thus the
point can be monitored in both x and
y axis.

Using this method as an input
terminal, handwritten characters can
be transmitted, signatures verified,
line drawings, circuits etc can be
transmitted. Perhaps it won’t be too
long before you will write a letter on
suth a device and it will be trans-
mitted at the same instant and
received immediately. We seem to

The electronic sniffer type PD2

ON RECENT DEVELOPMENTS

have come a long way since the
Penny Black back in 1840. If it comes,
it could mean that many postmen
will be looking for 2 new post—do
you see?

FLAT TV SCREENS

From time to time ! have made
comments about flat screen tele-
vision “tubes'. Research and de-
velopment has been going on in this
area for some time and the latest
effort to come to my attention looks
very promising. First, the US Air-
force is going to try out the idea—
and believe you me the American
military do not waste time on im-
practical ideas no matter how clever
they might be. The device is. the
brainchild of Hughes Aircraft who
have vast expertise in many areas
not the least of which is electronics.
Some 18 months ago Hughes brought
out a lin2 liquid crystal display which
was capable of showing a television
picture. The company successfuily
deposited a number of liquid crystal
picture elements on a piece of
silicon which also contained the
excitation circuitry. Manufacturing
defects caused problems but once
these were overcome Hughes
steamed ahead. Now, four on the lin.
miniature 'tv screens’ have been
butted up together to form a 2 x 2in.
display comprising a 100 x 100 cell
array.

It has been rumoured that the US
Airforce has shown great interest in
using the new approach for things
like scan-converted radar, forward-
looking infrared and possibly in
head-up displays for gun aiming. In
sunlight, it's difficult to see the
cathode ray tube type of display
whereas the LCD component is
reflective and thus thrives in such
conditions. Another distinct ad-
vantage is that crts commonly
required high voltages—often thou-
sands of volts. The LCD array
requires only 25V. Plans are already
afoot to produce a larger array and it
is easily technically feasible.

RE HOTLINES ON PAGE 57
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SPECIFICATION

Output to external amplifier 500mV max. Variable
Number of rhythms 15
Number of percussion instruments 9
Tempo (useful range) 15 to 100 bars/min.
Number of elementary times

per rhythm pattern 24 or 32 2
Number of bars per rhythm pattern 2 or 4 |
Supply voltages from internal

power supply . +12V +5V —12V
Down-beat indication LED
External stop and reset Foot-switch socket
Rhythm selection 4-bit binary code

an interest in making their own music and
to that end electronics is playing an ever-
increasing part. Witness the number of construc-
tional articles that have appeared for synthesisers,
organs, electronic pianos, musical boxes, guitars etc.
An essential part of most music is rhythm and what

MORE and more people these days are taking

CODE Snare/
Claves RHYTHM
Input 8 | Input 4 | Input 2} Input 1
1 1 1 0 S Waltz 3/4
-1 1 0 1 S Jazz Waltz 3/4
1 1 0 0 S Tango 2/4
1 0 1 1 S March 2/4
1 0 1 0 S Swing 4/4
1 0 0 1 S Foxtrot 4/4
1 0 0 0 S Slow Rock 6/8
0 1 1 1 S Pop Rock 4/4
0 1 1 0 S Shuffle 2/4
0 1 0 1 C Mambo 4/4
0 1 0 0 C Beguine 4/4
0 0 1 1 C Cha Cha 4/4
0 0 1 0 C Bajon 4/4
0 0 0 1 C Samba 4/4
0 0 0 0 C Bossa Nova 4/4
1 1 1 1 — No selected rhythm

Fig. 2: Table of Rhythm selectlon input codes. This table may be cut

out and stuck on the facia of the unit.
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Fig. 1: Basic block diagram of the Rhythm Ger
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ATOR

#A.S.WEBB B.Sc

INSTRUMENTS
SEEE (8D}
drum
High
bongo {HB)
Low
i bongo (LB)
13
14 Maracas (MR)
3
c1
32AA Short
/thm 4 cymbals (sC
arator
5
Long
3 cymbals (L
12 Conga
drum (co

Snare
drum

(SD)

e oo e

Select Snare cL
or Claves

Ciaves

cu

Volume

Pre-amplifier

showing the M252AA integraled circuit as the heart of the system.
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QOutput

better method of turning a solo performance into
a duo than with the addition of a drummer and full
drum kit all contained in a box measuring little
more than 205x152x102mm (8 x6x4in)! In
addition such a portable unit could well provide the
rhythm section for a small group or a novel gimmick
on the disco scene.

This article describes the construction of a
Rhythm Generator containing nine percussion
instruments which can be programmed to play any
one of fifteen different rhythms. Emphasis has been
placed on simplicity of construction and low cost
without sacrificing the faithful reproduction of the
sound of each instrument. Anyone who has had
some experience of soldering and knows one end of
a diode or electrolytic capacitor from the other,
should, with a little care and patience, be able to
make this unit. Several MOS (Metal Oxide
Semiconductor) integrated circuits are used but for
those who are not familiar with the handling of
this type of device full instructions will be given. In
the meantime do not be tempted to remove thcm
from the protective conducting foam packing.

Generator block diagram

Fig.1 shows the block diagram for the Rhythm
Generator. The heart of the generator is the
M252AA MOS integrated circuit manufactured by
SGS-ATES. This device incorporates a memory
programmed with fifteen different rhythm patterns
which are selected by a 4-bit binary code. The four
code inputs are designated IN8, IN4, IN2 and IN1
each one capable of being switched to ‘0" (i.e. ‘0’V,
switch closed) or ‘1’ (i.e. +5V, switch open) by S3,
S4, S5, S6 respectively. Thus 16(2¢) combinations
are possible, fifteen of which are used to programme
the following rhythms:— Waltz, Jazz Waltz, Tango,
March, Swing, Foxtrot, Slow Rock, Pop Rock,
Shuffle, Mambo, Beguine, Cha Cha, Bajon, Samba
and Bossa Nova. Details of the particular codes are
given in Fig. 2 with code 1-1-1-1 having no selected
rhythm.

The chip is driven by a square wave from the
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Fig. 3: Block diagram of the M252AA Rhythm Generator. Rhythms are selected by applying either a logic ‘1’ or ‘0" to the input gates of the IC.

clock generator, the frequency of which determines
the tempo of the rhythm. Once a code has been
selected the various instruments are triggered in
the correct sequence to provide the particular
rhythm pattern. Only eight of the nine instruments
are used at any one time, the snare drum being
manually selected by S2 for the Waltz, Jazz Waltz,
Tango, March, Swing, Foxtrot, Slow Rock, Pop Rock
and Shuffle whilst the claves are used for the
remaining South American rhythms. The outputs
from the instrument simulators are combined and
fed to a pre-amplifier incorporating volume and
tone controls.

A down-beat indicator in the form of an LED is
included to mark the beginning of each rhythm
pattern. A combined stop and reset facility (S1)
allows the generator to be stopped and restarted at
the beginning of a bar. This feature permits the
rhythm to be brought in on the down-beat after the
introduction to a piece of music has been played. To
make this easier while playing, a socket has been
provided wired in parallel with the stop switch S1
on the panel, so that a foot operated switch may be
connected.

The M252 Rhythm Generator

The internal operation of the M252 IC is shown
in Fig. 3. The clock input is first divided by two and
this output drives a 5-stage counter which resets
every 32 pulses for rhythmrs of 4/4 time and after
every 24 pulses for 3/4 time. The counter states are
then decoded to drive the ROM (Read Only
Memory) matrix which has been pre-programmed
with the fifteen different rhythms. The binary code
that has been entered to select a rhythm is decoded
and used to determine the reset point of the counter
and to programme the multiplexer to select that
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particular rhythm from the output of the memory
matrix This output is then fed to the driver circuit
which modifies the pulses to make them suitable for
triggering the percussion instruments. The output
section also includes logic circuitry to reset the
memory outputs to zero after each reading so that
the output will always be able to provide the
correct trigger edge during the following beat.

The internal reset pulse of the counter is routed
to an output connection (pin 7) which, with the
addition of a blocking diode to separate the signals,
can furnish the down-beat indication ‘as well as
allowing the external resetting of the rhythm.

Clock Generator

The clock generator circuit, see Fig. 4, is a simple
astable multivibrator utilising two 2-input NAND
gates (IC2b and IC2c) together with the timing
components R3, VR1 and Cl to provide a square
wave output to drive the M252 chip. By closing the
STOP switch (S1) the clock is inhibited with its
output remaining at “1” and at the same time the
M252 is reset via IC2a and D1. Upon opening the
switch the output immediately goes to ‘0’ thus
generating the first command pulse and the rhythm
commences with the first beat of the bar i.e. the
down-beat.

The frequency of the clock may be continuously
varied from approximately 5Hz to 50Hz by the
tempo control VR1. The relationship between the
clock frequency and the rhythm tempo is given by
the following formula:—

No. of bars/min =
Clock frequency x No. of bars per rhythm pattern x 60

No. of cblrrfts_pe;rll_ythm x 2 o
Practical Wireless, May 1976
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Fig. 4: Part of the circuil conlaining the clock generalor, downbeat indicator, snare drum, long cymbals, short cymbals and maracas. These
particular circuits are all housed cn one PC8.
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The Black Watch kit
£14 95!

The Black Watch by Sinclair is unique.

* Practical-easily built by
anyoneinan evening's

straightforward assembily. Controlled by a quartz crystal, and
powered by two hearing aid

* Complete-rightdown to (F batteries, it uses bright red LEDs to

strap and batteries. show hours and minutes, and

minutes and seconds. And it’s
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kit is unique, too.

It's rational - Sinclair have
reduced the separate
components to just four-and
it's simple: anybody who can
7 useasolderingiron canassemble
a Black Watch without difficulty.
From opening the kitto wearing the
watchis a couple of hours’ work.

* Guaranteed. A correctly-
assembled watch is
guaranteed forayear. It
works as soon as you put the
batteries in. On a built watch
we guarantee an accuracy
within a second a day-but
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy within a
second a week.

Touchand tell

Press here for hours and minutes... here for minutes and seconds. Batteries easily replaced at home.

L

The specialist features of the Black Watch

Smooth, chunky, matt-black case, Large, bright, red display~easilyread  Runs on two hearing-aid batteries
with black strap. (Black stainless- at night. Touch-and-see case~ (supplied). Easily re-set using special
steel bracelet available as extra~ no unprofessional buttons. button~-no expensive jeweller’s
see order form.) service.

i
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The Black Watch-using the unique
Sinclair-designed state-of-the-artIC.

Thechip...

The heart of the Black Watchisa
unique IC designed by Sinclair and
custom-built for them using
state-of-the-arttechnology-
integrated injection logic.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuitincludes

a) reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chipis totally designed and
manufacturedin the UK, andis
the first design to incorporate

all circuitry for adigital
watch onasingle chip.

....

Batteries

Take advantage of this
no-risks, money-back
offer today!

The Sinclair Black Watch is fully
guaranteed. Return your kit in original
condition within 10 days and we'll
refund your money without question.
All parts are tested and checked
before despatch-and correctly-
assembled watches are guaranteed
for one year. Simply fill in the FREEPOST
order form and post it-today!

Price in kit form: £14.95 (inc. black
strap, VAT, p & p).

Price in bullt form: £24.95 (inc. black
strap, VAT, p&p).

sircCi=ir-

Sinclair Radionics Ltd,

London Road, St Ives,

Huntingdon, Cambs., PE17 4HJ.
Tel: St lves (0480) 64646.

Reg. no: 699483 England. VAT Reg. no: 2138170 88.

...and how it works
Acrystal-controiled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hzto 1Hz. Thisaccurate
signal is then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays.When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only
afew microamps.

LED display

Trimmer

Complete kit

£14.95!

The kit contains
printec circuit board
uniqueSincleir-designed IC
encapsulated quartz crystal
trimmer
capacitor
LED display
2-part case with window in
position
batteries
batterv-clip

. black strap (black stainless-
steel bracelet optional extra~
see order form)

11. fullinszructians for tuilding

and use.

All the too s you need are aiine
soldering iron and a pai- of cutters.
if you've any queries orproblems in
building, ring or write to:Sinclair
service departmzant fcr 1elp.

1.
2.
3.
4,
5.
6.
7.

b
3o

Quartz crystal

2000-transistor silicon integrated circuit

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdor, Cambs., PE17 4BR.

Pleasesendme Total £

..... . {qty) Sinclair Black Watch
kit(s) at £14.95(inc. black
strap, VAT, p&p).

... {qty) Sinclair Black Watch(es)

built at £24.95 (inc. black
strap, VAT, p&p).

*lenclose cheque for £......occoooviiiniiininniniene
‘made out to Sinclair Radionics Ltd
and crossed.

* Please debitmy *Batclaycard/Access/
American Express account number
........ (qty) black stainless-steel
bracelet(s) at £2.00
(inc. VAT, p&p).

Name (please print)

Signature PW/5

FREEPOST-no stamp required.

: Address
i

Practical Wireless, May 1976

* Delete as required l
—____—________——
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% components list

Resistors
R1 22k R38 27kQ
R2 22kQ R39 150kQ2
R3 100kQ2 R40 68kQ2
R4 22kQ) R41 10kQ
R5 10k$2 R42 68k(2
R6 22kQ R43 390k
R7 2:2MQ R44 12kQ
R8 3-9kQ R45 47k
R9 680 R46 27kQ2
R10 22k R47 150kQ
R11 22k R48 68kQ2
R12 22k R49 10kQ
R13 22k R50 68k
R14 22kQ R51 390kQ
R15 10kQ2 R52 12kQ
R16 22k R53 47kQ
R17 1MQ R54 27kQ
R18 1MQ R55 150kQ
R19 100kQ2 R56 68kQ2
R20 470kQ R57 10kQ2
R21 2-2kQ) R58 68kQ2
R22 1MQ R59 1MQ
R23 1MQ R60 12kQ
R24 1MQ R61 47kQ
R25 4-7kQ2 R62 27kQ
R26 4-7kQ R63 150kQ2
R27 56kQ2 R64 68kS2
R28 12kQ R65 10kQ
R29 47k R66 68k(2
R30 27kQ R67 390kQ2
R31 150k2 R68 10kQ
R32  68kQ R69 390k
R33  10kQ2 R70 10kQ2
R34 68k R71 2-2kQ)
R35  100kQ R72 2-2kQ)
R36  12kQ R73 22kQ)
R37  47kQ R74 22k

All ¥ watt 5%

VR1  1MQ linear VR7  500kQ
VR2  100kQ2 VR8 500k}
VR3  250kQ VRS  10kQ
VR4 500k VR10 25k linear
VRS  500kQ VR11 10kQ log
VR6  500kQ

VR2 to 9 Skeleton Preset Subminiature Vertical

Semiconductors
Tri BC108B
Tr2 BC1088
Tr3 BC108B
Trd BC108B
Tr5 BC108B

Tr6 2N1132 or equivalent

Tr7 BFY51 or equivalent

IC1 M252A A

1C2 CD4011A

1C3 CD4011A

1C4 CD4011A

IC5 741 Op Amp

1C6 Regulator 12V 100mA TBA 625B

D1 1N914 D10 1N914

D2 LED 0-2”7 D11 1N914

D3 1N914 D12

D4 1N914 D13 { Bridge Rectifier 100
D5 1N914 D14 PIV1A

D6 1N914 D15 |

D7 1N914 D16 5V6 zener 400mW
D8 1N914 D17 12V zener 400mW
D9 1N914 D18 1N914

Miscellaneous

Mains Transformer 15-0-15 V 100mA
S1 S3, S4, S5, S6 SPST miniature toggle switch
SPDT miniature toggle switch

S7 SPST miniature mains toggle switch

L1, L2 SC60 miniature Choke 100mH

F1 20mm Fuse 250mA anti-surge plus
panel mounting fuseholder (12mm
hole fixing)

SK1 2 way jack socket 6:5mm

LP1 Mains neon indicator

Printed circuit boards

16 pin DIL socket

14 pin DIL socket

8 pin DIL socket

Case type 65-2523E (Veroboard)

Knobs with graduated skirt dia. 30mm

Vero Stand-ofts type B. 19mm long
(22-1419H)

Length single screened wire. Length 3-core mains

lead. Rubber grommets. Vero half pins type

18-0223 K

bW aw

Capacitors
C1 100nF
Cc2 10nF
C3 220nF
C4 100nF
C5 330nF
C6 220nF
(of 4 68nF
Cc8 100nF
C9 50nF
C10 4-TnF
C11 4-InF
C12 20nF
Cc13 100nF
C14 150nF
C15  4InF
C16 150nF
C17 47nF
C18 33nF
c19 10nF
C20 33nF
c21 10nF
C22 40nF

Capacitors C19, C20, C21,

Polyester
Mylar 10%
Polyester
Polyester
Polyester
Polyester
Polyester
Polyester
Mylar 10%
Ceramic
Ceramic
Mylar 10%
Polyester
Polyester
Polyester
Polyester
Polyester
Polyester
Mylar 10%
Polyester
Mylar 10%
Mylar 10%

Cc23
C24
C25
C26
c27
cas8
C29
C30
C31
C32
C33
C34
C35
C36.
C37
Cc38
C39
C40
C41
C42
Cc43

The author acknowledges the assistance of Waltford
Electronics with this project.

12nF
40nF
12nF
4-7nF
1-5nF
4-InF
1-5nF
50nF
18nF
50nF
18nF
220nF
100nF
220nF
100uF
100uF
100uF
10uF
10ufF
100uF
100uF

Polyester
Mylar 10%
Polyester
Ceramic
Ceramic
Ceramic
Ceramic
Mylar 10%
Polyester
Mylar 109
Polyester
Polyester
Polyester
Polyester
8V

25V

25V

25 V

25V

25V

$ByV

C23, C24 and C25 are
the most Important and 5% types could be used if
available (see text).
Polyester are Mullard C280 except C23, 25, 31 and
33 which are C296A.

COLLATED LIST FOR RESISTORS
AND CAPACITORS

Resistors

68002
2-2kQ2
3-9kQ
4-7kQ
10kQ2
12kQ

Capacitors

2 1-5nF Ceramic

3 4 4-TnF Ceramic

1 3 10nF Mylar 10%

2 2 12nF Polyester (Mullard C296A)
9 2 18nF Polyester "
5 1 20nF Mylar 10%

2 22kQ 2 33nF Polyester (Muliard C280)
5 27kQ2 2 40nF Polyester 5
5 47k 2 47nF Polyester e
1 56kQ2 3 50nF Mylar 10%

0 68kQ 1 68nF Polyester K
3 100k 5 100nF Polyester i
5 150kQ 2 150nF Polyester -
4 390k 4 220nF Polyester v
1 470kQ 1 330nF Polyester -
6 1MQ 2 10uF 25V

1 2:2MQ 5 100uF 25V
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Fig. 5: Basic circuit of a damped sinusoidal oscillator, comprising a
‘Twin-T' ringing oscillator utilising a NAND gate.

For rhythms of 4/4 time and for the March and
Tango the number of counts per rhythm pattern is
32, each rhythm pattern covering two bars. The
tempo is thus variable from approximately 9 to 94
bars/min. In the case of rhythms of 3/4 and 6/8
time the counter resets after 24 pulses and there are
two bars per rhythm pattern giving a tempo from
13 to 125 bars/min.

The Shuffle, 2/4 time, has four bars per rhythm
pattern and resets after 24 pulses giving a variation
of 25 bars/min to 250 bars/min which is twice the
tempo of the Waltz and over 2!, times that of the4/4
rhythms, for the same setting of VRI1. It is for this
reason that the tempo control covers such a wide
range and will need adjustment especially when

Fig. 6 Circuit diagram left shows the five ringing oscillators for bass
drum, high and low bongos, claves and conga drum. All five circuits
feed into a common pre-amplifier.

The circuit below shows the various power requirements for the IC's
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changing to the Shuffle. To facilitate the exact setting
of the tempo, control knobs of the type with a
graduated skirt are recommended.

The internal reset pulse of the generator chip is
only 2 to 3¢S long so it is too short to light a
lamp. It is also necessary that the lamp should light
on the negative edge of the reset pulse which occurs
at the beginning of the bar. The down-beat mono-
stable circuit, see Fig. 4, comprises C2, C3, R4, RS,
R6, R7, IC3a and IC3b. It lengthens the short down-
beat trigger pulse to around 350mS by latching the
output of IC3b to ‘0’ until C3 has charged up to
above the “1” input trigger level of IC3a. It operates
on negative-going pulses only and the resulting ‘0’
output from IC3b is inverted by the NAND gate
IC3c to switch on Trl thus lighting the LED.

Percussion Instruments

The percussion instruments may be divided into
two categories, those that consist of damped sinu-
soidal oscillations and those consisting of damped
filtered white noise. In the first category  are
included the bass drum, high bongo, low bongo,
conga drum and claves. The general circuit shown
in Fig. 5 consists of a simple twin-T ringing
oscillator utilising a NAND gate which is adjusted
to a point slightly below oscillation by VRla. The
different sound of each instrument is achieved by
choosing the correct values of C2a and C3a to
determine the required frequency of operation and
by regulating its decay time (damping) by VRla to
obtain longer or shorter sounds.

The trigger pulse from the M252 is a square wave
which must be differentiated by Cla and R2a and
allowed one-way entry by diode Dla to produce a
short pulse which is sufficient to set the oscillator
ringing but not to interefere with the damping of
the oscillation. Resistor Rla is necessary to keep the
input at earth in the absence of a command pulse
since the outputs of the M252 are open drain types.

Fig. 6 shows the drcuit of the five ringing
oscillators used and gives values for the three
frequency determining capacitors for each instru-
ment. The tolerance of these capacitors is not too
critical but it should be kept within 20%, which is
" reflected in the types specified in the component list.

Tr2b

JL

Trigger
puise
input

R5b

However, a problem does exist in the case of the
high and low bongos. The frequency of operation
and therefore the capacitor values of these two
instruments is very close and 10% tolerance has
been specified in this instance. This still means it is
possible in an extreme case that the frequencies of
operation could be identical and if this does occur
5% types may be substituted to overcome the
problem.

In the second category falls the long cymbals,
short cymbals and maracas, for which the basic type
of circuit is shown in Fig. 7. Transistor Trlb is
switched on during the short trigger pulse from the
M252 chip and charges C2b. This capacitor then
discharges through R4b to the base of Tr3b. The white
noise produced by Tr2b by the zener effect of the
reverse biased base-emitter junction is also applied
to the base of Tr3b via C3b. During the discharge of
C2b, Tr3b can amplify this noise. The degree of ampli-
fication, however, follows the discharge curve of
C2b and therefore a daimping of a variable length is

. obtained depending on the values of C2b and R4b. The

inductor L1b and the capacitor C4b allow selective
amplification of certain frequencies to obtain a more
realistic sound of the instrument being simulated.

The distinctive metallic sound of the snare drum
caused in the real intrument by catgut snares
stretched across the drum-head is realistically simu-
lated by combining filtered white noise from this
circuit with high bongo. The long cymbal and short
cymbal drcuits dispense with Trlb and differ only in
decay time. The maracas simulator is unusual in
that it is the only instrument in which the sound
increases gradually and then decays. This effect is
achieved by means of an integrator-differentiator
circuit D4, D5, R19, R20 and C8, see Fig. 4.

Pre-amplifier

The outputs of the nine instruments are mixed
and fed to the input of the pre-amplifier through the
preset potentiometer VR, Fig. 6. The active element
of the amplifier is the ubiquitous 741 op.amp used in
the non-inverting mode. A simple variable low-pass
filter, C35 VRI10, acts as a tone control and the
output level is adjustable by means of the potentio-
meter VRI11.

PART 2, to be published next month, will cover details of
the power supply, PCB's, construction and setting-up.
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THE FLASHER

If it's escaped your attention, the
LM3909 chip is well worth looking at
if you need some form of flashing
light. In its simplest form the IC
needs only a 1:5V battery and a
suitable capacitor to make a flashing
light which will keép going for a very
long time—like two years with an
akaline cell. One useful circuit
suggested by the manufacturers is
to mount the chip, l.e.d. and capacitor
into the base of a torch. The tiny
flashing light can be seen in the dark
making it easy to always find your
torch. ldeas for toys, models etc.
come readily to mind and | reckon
that this IC will fast become a
favourite with amateur constructors.

LIQUID CRYSTAL PICS.

Electronics and photography have
always been close allies for the
hobbyist. Of interest to both will be
the work being carried out at the
Hughes Aircraft Company. Re-
searchers there are working on what
they call a light cell. The idea is to
eénhance the image being reproduced.
To do this photographically is not
so easy, and present electronic
solutions are not ideal.

The Hughes approach 1s quite
ingenious. The light from the desired
image (i.e. the varying tones formed
by the brightness of the light in the
various parts of the image) is allowed
to strike a cadmium-sulphide layer
which modulates the resistivity of
the photoconductive layer. This in
turn varies the voltage which is
applied to a liquid crystal layer. The
characteristics of the liquid crystal
can be altered thus giving control
over the image which is finally
transmitted. Resolution is presently
60 lines/millimetre and the device
requires only 6V.

COMPUTER-FACILITY
FOR £7-50

A new general-purpose micro-
processor shortly to be introduced
by National Semiconductor, and
priced around £7-50 in quantity lots,
is expected to generate keen interest
in present users of Random Logic.

SC/MP is an 8-bit PMOS micro-
processor operating at 2 microsec
cycle time and requiring only a single
12V supply with a useful margin of
+2V. It generates its own timing on
the chip, and will be ideally suited to
simple control and timing functions.

Designers working with appliance
controls, building monitors, fuel-
injection units, traffic signal control,
word-processing systems, electronic
toys, etc. will find the SC/MP right
in both design and cost, claims N.S.

Multiple SC/MP can communicate
with each other when they share a
common bus. Logic on each chip
senses when the bus is in use, so
when one SC/MP ceases trans-
mission (or reception) the next can
take over. If it declines, the next but
one is invited.

A simple control system can be
developed using one SC/MP and a
programme memory—which can be
selected from a wide range of stand-
ard memory parts. Such a system
could access up to 4 kilobits of
memory and could provide the control
logic for simple industrial systems,
TV games, small traffic-control
systems, etc. \

I.LR. HEADSETS

A recent development in the West
German colour television market has
caused quite a stir among other
europeans. Apparently infrared audio
headsets are now becoming in-

.

creasingly common as a standard
fitment to the receivers. Another
application of the infrared audio.
system is to teach chiidren whose
hearing is impaired. The infrared is
transmitted to a minute IR receiver
which is an integral part of the head-
phones thus leaving one free to move
about anywhere within the range of
the IR beam. One German company
is readying a two-channel stereo
transmission system. The signals for
each of the two channels is modu-
lated onto two separate carriers.
These are set at 200kHz and 280kHz.
These frequencies are then trans-
mitted via the infrared beams.

VIDEO DISCS

The video home-player scene has
taken on a new look. A large French
company recently confessed that it
is going into production with an
inexpensive optical video disc-
player. What is interesting is that
the company, looking some years
ahead, sees the distinct possibility
of cheap throw-away video discs
which will be sold at newsagents just
like magazines.

GAMING CHIPS

In a previous issue (Hotlines, Prac-
tical Wireless, March 1976) | men-
tioned tv games. US semiconductor
giant Fairchild has announced that it
is going into this area in a -big way.
Plans haven't been completely re-
vealed as yet but it would seem
promising for the home constructor
if this company were 1o start manu-
facturing chips specifically designed
for things like tele-tennis, tele-foot-
ball etc. Please note; they haven't
started making them so don't look
for ICs yet a while.

OUR CQ “COLUMN”

If you wish to have a “CQ" request in
Practical Wireless, we would be grateful if
you could write it out in the same style we
print it. This helps us to help you by saving
time trying to take extracts from long letters
and deciphering names and addresses.

Thank you.

PO OO OO OO OOV
LA e e o o o o o o o o o
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ITT SOUNDERS

ITT are marketing a range of piezo
ceramic sounders. The smaller ones
shown in the picture comprise a thin
piezo-electric vibrator and solid-state
oscillator. One very special feature
of the units is their exceedingly low
power consumption with high sound
pressure level.

The circular device at the top left of
the photograph is Model U2-
50RDID2H which gives a continuous
short pulsed or long pulsed tone
facility from 24V. Operating voltage is
5-35V at 10mA with. an oscillating
frequency of 2-7kHz. Sound level is
over 90dB. The small black sounder
(centre)—the U5-35R runs at 4mA
with a continuous tone only. Outputis
over 70dB. The botlom left unit
(U1-50RD2) has continuous or long
pulsed tones and runs on 12V at
10mA. The bottom right unit (U3-
5DR). is a 24V continuous tone
sounder which draws 8mA.

The sounders make very good
alarms for use inside the home i.e.
they could be wired to fire alarms,
smoke detectors, mains failure alarms
for freezers etc. etc. and their very
low current consumption makes
them ideal for this purpose.

The horn-type sounder RHA 102
(top right) is a real ‘‘ear-splitter”
which incorporates a sensitive drive
unit and solid-state oscillator ampli-
fier. Two separate tones are pro-
vided—warble at 1200Hz-1700Hz at
180 c.p. minute, and continuous
1000Hz, and these can be used
individually by connecting the ap-
propriate pair of wires to the 12V d.c.
supply. Current consumption of this
model is 400mA and it pushes out
98dB of noise making it eminently
suitable for applications where warn-
ing signals are required e.g. fire and
intruder systems, factories, hotels,
vehicle alarms and so on. Prices, not
yet fixed are believed to be quite
reasonable. Further gen by sending
a stamped addressed envelope to
Mr. K. W. Stanton, ITT Components
Group Europe, Standard Telephones
and Cables Ltd., Materials Division,
(Dept. P.W.) Edinburgh Way, Harlow,
Essex SM20 2DE. Phone Harlow 26811,

58

colin riches

BENCH GRINDERS

Industrial power tool manufacturers,
Wolf Electric Tools Ltd., have intro-
duced two new 5in (125mm) Bench
Grinders to complement their 6in.
and 8in. industrial model range. The
new machines are designed for light
industrial and home workshop use
and those of you who are still of the
“Chassis bashing fraternity".

Model 8252 is fitted with an 80 grit
fine grinding wheel and a 60 grit
coarse wheel while the more versatile
model 8159 is fitted with a 80 grit
grinding wheel and an 8mm chuck,
enabling its use with small access-
ories for polishing, sanding etc.

Both models are supplied with
adjustable tool rests and eye pro-
tection for grinding work. Rec-
ommended price of either model is,
£41-95, excluding V.A.T. Wolf Electric
Tools Ltd., (Dept. P.W.) Station House,
Harrow Road, Wembley HA9 6TJ.

EQUIPMENT CASES

H.M. Electronics have announced
two rather attractive equipment cases.
Model DC.1 (with the sloping front)
which, say the makers, was designed
with digital clocks in mind, can also
be used for mixer units, electronic
dice or some of the many projects
published in our pages. The second
case is the Mini-bec case which
measures 7in x 3in. (or the decimal
178mm x 76mm). Both units would
give home-built equipment a really
professional finish for they are well-
made in aluminium with black crackle
tops with teak end sections. In
addition, the DC.1 has a green front
panel. Prices: the DC.1 costs £3:75
+ 75p post and packing incl. VAT
and the Mini-bec is priced at £2-99+
75p post and packing incl. VAT.
Further information from H.M.
Electronics, (Dept. P.W.) 275a Fulwood
Road, Sheffield S10 3BD.
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ADC ACCUTRAC

A unique electronic turntable—the
“Accutrac’—operated by remote
control—has been introduced by
Audio Dynamics Corporation, a
subsidiary of BSR' Ltd.

The Accutrac 4000, the first of three
units on the market comprises three
separate but interrelated component
pieces; the automatic direct drive
electronic turntable, aremote receiver
and a hand-held cordless transmitter.
From the comfort of an easy chair,
listeners can programme exactly
what they want to hear on a given
album by selecting tracks indicated
numerically on the transmitter. The
message is then transmitted to the
receiver, which is located in
convenient proximity to the turntable
and the receiver in turn activates the
turntable’'s arm, which places the
stylus precisely at the beginning of
the track selected by the listener.
The receiver's L.E.D. (Light Emitting
Diode) winking ‘‘eye’’ lets the listener
know that the information has been
received and held in total memory.

Up to twenty-four commands can
be programmed in any order required.
The transmitter can also be pro-

-5

3]

grammed to reject, cue, repeat and
clear, as well as play, in fact virtually
all you have to do is to place a
record on the turntable. Track
selection can be determined by a
quick look at the album jacket and
favourite selections can be repeated
over and over again without the
listener even having to move an inch.
How does the Accutrac actually
work? The Accutrac process begins
with the logic circuitry built into the
turntable, a direct drive unit. In the
Accutrac system, there are electronic
speed-sensing circuits within the
motor itself, constantly monitoring
the turntable’s speed accuracy and
instantaneously correcting the speed.
In a sense, Accutrac has’ eyes.
A tiny solid-state infra-red generator
and detector is built into the special
ADC LMA-1 cartridge (an advanced
version of the XLM). The generator
focuses a tiny beam of infra-red light
onto the record and senses the
surface of the disc. Although the
arm is raised, lowered and moved
automatically by its own servo-motor,
it always tracks the groove with
perfect freedom because from the
instant the stylus touches the record,
the arm is totally decoupled from
the servo-motor and controls.
Separate control circuits for each
speed allow individual adjustment
and switching from 33 to 45 rpm now
involves just a simple reliable
switch—no mechanisms. In order
to prevent floor shake, footsteps or
acoustic feedback from reaching the
stylus in the groove, the arm and
motorboard are suspended on
springs that have been computer-
calibrated to provide maximum
isolation and security. Price is
about £300. BSR Limited (Dept. P.W.),
Powke Lane, Cradley Heath, Warley,
West Midlands, B64 5QH, England.

Diagram showing the infra-red Tx/Rx (left).
The Accutrac deck with remote control
Tx/Rx (below).
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8-FUNCTION CALCULATOR
WITH CONSTANT AND
MEMORY ANNOUNCED

BY T.l.

A new 8-function electronic calcula-
tor recently launched by the European
Calculator Division of Texas In-
struments Limited is designated the
TI1-2550-11. The new calculator fea-
tures the basic five functions—add,
subtract, multiply, divide, and per-
cent—with an automatic constant on
all five functions plus a full four-key
memory (memory plus, memory
minus, memory recall, and. clear
memory). In addition it features the
widely used slide rule calculator func-
tions of square root, square and re-
ciprocal. Recommended retail price
of this new calculator is £29:95 inc.
V.A.T. and accessories.

The ‘“‘reverse key" is especially
useful to divide the quantity in the
memory by the quantity in the display.
The square root, square, and re-
ciprocal keys operate only on the
displayed quantity; they do not
complete any pending operation,
Thus, the calculator can easily solve
problems such as the square root
of the sum of squares without using
the memory.

For maximum readability, the neg-
ative sign is always displayed imme-
diately to the left of the first displayed
digit. A ninth character on the
extreme left of the display is used to
indicate a quantity stored in the
memory as an error and overflow
indication.

Packaged in a 5-8 by 3-2 by 1-25in.
(147 x 81 x 3-2cm) case and weigh-
ing less than 8 ounces (230 grammes),
the TI-2550-il comes with battery
pack containing two fast-charge
nickel-cadmium batteries, the AC9900
adapter/charger and owner's manual.
Texas Instruments Lid., (Dept. P.W.)
165 Bath Road, Slough SL1 4AD Berk-
shire. Telephone Slough 35544.
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SPECIAL PRODUCT REPORT—continued from page 31

adjacent to the coil, keeping the connecting leads as short
as possible, thinking that these new “electrics’ might cause
interference to the car's radio. In the event it was possible to
switch from normal to electronic ignition without any
difference being noted to the general noise level on the
radio. The holes in the box were drilled out to take }in. bolts,
one fitted with a soldering tag to take the black chassis lead
from the unit. All existing push-on tags were retained,
spade tags being fitted to the leads from the unit. At any
time the unit can be removed and the wiring replaced in a
couple of minutes.

ON THE ROAD

The installation instructions are very good. If more than
one wire is found on the *SW" terminal of the coil all should
be removed and connected to the blue wire from the unit. A
short piece of insutating sleeving was fitted over each
exposed connection and the wires taped together neatly.
Some slack was left in the wires to allow for movement of
the engine on its mountings.

#Oscillator e
Rectifier ue
Thyristor
[e]
12vDC Contact CB
9 breaker
Trigger
circuit
Chassis
4 |
FK162

Basic circuit of a capacity discharge ignition system. There are many
variations of this theme to be found.

The Herald, normaily driven by the daughter of the family,
was left out in the open during the cold spell and the engine
started every morning after the second go on the starter
plus half the usual amount of choke. This was a distinct
improvement on the normal performance in average temp-
eratures. To the reviewer this aspect of electronic ignition is
most important with the consequent saving in wear and tear
on the battery and the starter. Performance at speed was
noticeably better, the car seeming to have more power and to
run more smoothly in the 60 to 70mph range, no doubt due
to the virtual elimination of the contact breaker bounce
problem at high engine speeds. There was a certain amount

The completed unit, ready for installation in the car. The switches are

shown in their ‘anti-thief' positions. Electronic ignition is operative

with both switches to the right and normai Ignition when they are to

the left. A small neon lamp protrudes through the grommet, bottom
centre, lighting when the unit is functioning properly.

60

of rough running at low speeds especially when the foot
was lifted from the accelerator. At this point no attention
had been paid to the sparking plugs or contact breaker
which had been in use for several thousand miles without
attention other than checking the gaps from time to time.

CONCLUSIONS

New plugs and contact breaker set were fitted and the
rough running disappeared, gaps being set at the usual 25
and 15 thou respectively. Increased gap on the plugs is
usually recommended with electronic ignition but this has
not been tried yet. Daughter normally keeps a record of
petrol bought and miles run so this was very useful in
trying to assess whether there was an improvement in
petrol consumption. It is unfortunate that a lot of rubbish is
written about sensational improvements in this field with
electronic ignition but it is seldom borne out in practice.
An improvement of about two miles a gallon was found but
a lot more mileage will have to be run before a definite figure
could be given.

No doubt if the Herald were kept in tip-top order with
frequent checks on engine performance with test equipment
the electronic ignition would not make so much difference
to its performance, except at high speeds, but the Herald
was an ordinary car, receiving less care than it really de-
serves, yet it benefited considerably from the electronic
ignition. Considering the price of the Bi-Pre-Pak kit it is a
very good investment indeed.

The Super Spark Ignition Kit is available from Bi-Pre-Pak
for £9-09 including VAT and post and packing from 222
West Road, Westcliff-on-Sea, Essex SS0 9DE. A.E.D.

ISSUES WANTED

..issues of P.W. (either 1969 or 1970) containing details
of a short wave converter (used RCA CA3028).—W. D. Smith,
46 Santon Way, Seascale, Cumb.

..issues of P.W. containing details of mods to the 19 set
(? 1960).—D. Collings, c/o Glossop School, Talbot Rogd,
Glossop SK13, Derbyshire.

..P.W. March and April 1971. Also P.W. May 1972.
S. Brown, 12 Waverley Road, Middleton, Manchester,
M24 3JG.

.P.W. July 1961 and August 1961—G Farrer, 16 Duncan
Road Gillingham, Kent.

INFORMATION WANTED

..manual and circuit diagram for Pye Ranger 2207V.—
C. Sedgwick, 38 Eaton Road, Kempton, Beds., MK42 7RP.

..on Pamphonic type 601A, 601B (or Cossor 601A and
601B) amplifiers.—D. Evans, 29 Malton Road, Liverpool,
L25 8QU.

EQUIPMENT FOR DISPOSAL

..60 Practical Wireless's from 1971 to 1975, resistors,
capacitors, (fixed and variable), transistors, (PNP and NPN
with long leads), speakers (3 ohms to 35 ohms), valves -
(DL96, DAF types). Please send a stamped addressed
envelope for a list. -—J Owens, 26 Ardd Fawr, Dolgellau,
N. Wales.
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How to get a reputation overnight for
making Hi Fi equipment

To be perfectly honest, it's not that
difficult.

Simply go out and buy a Goldring CK2
turntable construction kit. Follow the simple
step by step instructions.

Andin no time at all you'll be the proud
owner of a superb, hand built, precision
engineered deck.

Which can hardly fail to make your
reputation amongst those who know about
HiFi. And all acheived with the minimum
capital outlay: around £28.00.

The Goldring CK2 kit is, in fact, based
around the rather more widely known G102
turntable.

Which means it’s belt driven, to reduce
wow, flutter and rumble to an absolute
minimum. (The same system most really
expensive decks employ.)

The pick-up arm features a viscously
damped raising and lowering device.

For the protection of your records,
there’s an anti-skate mechanism. And with an

Practical Wireless, May 1976

s good as ours.

easily adjustable playing weight, the arm will
accept a wide range of cartridges, such as the
Goldring G800.

A final touch is'that both the on-off
function and speed selection are via neat
rocker switches.

If you fill in the coupon, we'll send you
our free colour brochure, which describes the
CK2 construction unit in detail. R,

Andifyou're ey
serious about HiFi, b3
you couldn’'t hope
to ask for a better
start than that.

| Pleasc tell me more about the Goldring CEZ Constrixctionunit. |
I Name

| Address

~ ©Goldring

£
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Battery
Economy
1L

B.B.RAFTER

increases in dry battery prices over the last few .

SOME of those hardest hit by the general heavy

years are the “senior citizens” who live on a
tightish budget and rely to such a great extent for
news, entertainment and especially ‘“‘company” on
their transistor portables, sometimes themselves
quite senior! It is, of course, possible in many cases,
though not in all, to replace batteries by a small
mains unit and this will soon repay its cost by
savings in replacements at anything between 52p
and 85p a time. Perhaps the easiest sets to convert
in this way are the portables of any vintage using the
PP9 or equivalent battery, as this can usually be
replaced by a mains unit of identical size, either
bought complete, made up from data published, or
from kits advertised or from the spares box.

Many portables,” however, dating from the days
before complementary symmetry in output stages,
have a split secondary “single-ended” push-pull power

o ’ ﬂ?\)—
% 1 owsi |77
switch 1
|
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4-5v : |
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LS :
Input \ § @ 0 !
——y [ |
\ -
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: : X
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l
% |
-4 ¢ —S o— :

stage requiring a double 45V battery, and since the
PP11 or similar now costs 85p, replacement is a
big item in a modest budget. Here again, it is possible
to buy a ready-made mains unit giving two 4:5V out-
puts, but they are more expensive than the single
9V units, not so easy to make up from the spares
box, and I have never seen a kit for one.

The solution is, really, to convert the output stage
of such a set‘from double 4-5V to single 9V working.
Even if the user then continues to use batteries,
this will bring down his replacement costs by over
30% from 85p to 52p and of course there are cheaper
9V mains units available and they are much
simpler to make up. I recently came across an OAP
faced with the problem of the expense of the P11
and I managed to convert his set from double 4:5V
to single 9V working in what proved to be an ex-
tremely simple manner, once the PCB had been
extracted from the case and examined. The set
proved to have a fairly common split battery, push-
pull output stage, as in Fig, 1. This had to be con-
verted to single battery working with as little
disturbance as possible of the existing PCB and the
controls, In fact, it proved possible by re-soldering
only two connections:—

Lead A from the speaker in Fig. 1 was cut where
it entered the 4-pin battery plug and re-soldered
to point X on the double pole switch at the
back of the volume control.

Lead B from the speaker was transferred, on
the PCB, from the negative side of the capacitor
(100uF) to the positive side, at point C.

These changes thus produced the standard single
9V output stage, as in Fig. 2. All that remained was
to change the battery plug from the original 4-pin
(for two 4.5V outlets) to an ordinary 9V type,
using the cut-away top from a defunct PP9 battery.
The conversicn was then complete, much to the
pleasure of our old friend, for whom it will now
be possible, if he so wishes, for me to make up a
small 9V mains unit to enable him to use his beloved
portable at minimum cost.
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input
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Fig. 1, Ieft, shows a typical output stage using two 4-5V batterles. Fig. 2, right, Is the same circult converted to operate from a single 9V battery.
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‘SPECIALIST’ RANGE
5 Models for

18" DIAM.
4" POLE

Total Flux 366,000
For front or rear
mounting

Iust.
Model
DISCO
60

A
ALUMINIUM
CHASSIS and
EXTRA HIGH
POWER COILS.

OUTSTANDING
QUALITY FOR THE
DISCRIMINATING
PROFESSIONAL
MUSICIAN

Available in 8 or 15§ Imp.
2 Year fult Guarantee

*12” DISCO 60 Rec. Price
Linen cone surround ‘)5,95
Ex:”ra Large TWEETER And don't forget our fast selling
127 GUITAR é0L £24.75 and reliable ‘Budget Speakers’

12” GUITAR 60B ‘POP’ 15 12’ I5w £7-95
For use in multiples  £24.95 ‘POP’ 33T 12” 33w £11-50

for Bass Guitar

12" PAIO

General Purpose
All above 60w R.M.S.

£24.75 | ‘POP’ 55/2 12" 60w £20-95

FANE CRESCENDO COLOSSUS

‘POP" RANGE
‘pop 70 15+ 70w 25-05 | £17-75

‘POP’ 50/2 12" 50w £14-99 ‘POP’ 100 18” 100w £39-95

Above are Rec. Prices inc. V.A.T. Guarantee is for 2 years.

Weight 314 Ib
Bass Resonance23 Hz
Range 22 Hz-3'2kHz

200w R.M.S.

= Rec price inc. VAT

£99°93

ELITE RANGE
CRESCENDO 12A
12L

)y 12 BASS
ALL 100 Watt R.M.S,
CRESCENDO 15
of 15 BASS
18A

" 18 BASS
»  COLOSSUS

Rec. Prices from

49-30

inc. VAT

HIGH
FREQUENCY
> HORN UNITS
MODEL 910 Mk |
Rating 50
watts with
(i

ot s "

recommended
filter. Rec. Price

MODEL 920 Mk Il

significantly increased
sensitivity. Rating with

”
15" BASS 70 70W £37,75 Please send SAE

For all Bass Instr with all enquiries
*Available in handsome

Vynide & Vynair £43-50

covered Cabinet

recommended filter 100 watts
Distributors (Wholesale & Retail Trade) (as illust) Rec. Price £49 Y 95

LINEAR PRODUCTS LTD,,
Electron Works, Armley, Leeds.
Manufacturers enquiries to: FANE ACOUSTICS LTD.,

286 Bradford Road, Batley, Yorks.

HPXI HIGH POWER CROSS-OVER UNIT
Suitable for above Horn Units Rec. Price £2:70

Prices shown correct at Mar. 5, 1976

TRANSFORMERS

MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V.
Please state which type you require.
Ali types are screened and Centre tapped to earth.

1 1 | PLUGS
| FOR
V.A. OPEN CASED | SOCKETS | CARR- | CASED
(watts) | TYPE | P.&P. || TYPE |samp |15 amp| IAGE | TYPE
| | complete
£ | [ : £ set
50 398 | 62 | [
100 453 70
200 726 | 80
250 880 110
350 10-59 I 1-18 |
500 12-18 1-34 2325 1 — | o0.A. 120
750 1865 | O.A. 30-80 1 — | Ola. 1-20
1000 26-00 | O.A. 3777 2 — | oAl 2-40
1500 2065 | O.A. || 4430 | '3 — | O.a. 3-60
2000 3500 | O.A. || 5185 1 t | OAl 2:70
3000 55-00 | O.A. 753 | 3 | 1 | o 5-10

CASED TYPES These are of extremely high quality to British Standard
Specification, with resettable fused primary winding. and
are flitted with covered outlet sockets. Housed In steel cases
wlth carrylng handles and 3ft of 3 core cable.

m

primary 2000’2V O 24V MINIATURE TRANSFORMERS
ry || Primary voltage 240V
Please state which vol
PEMEDTILID 5 h e l' Sec.voits mA  PRICE P&P
j2v i va e oA 303 200 1°37 5
1 2R B oexz 1A i e
2 1 2:05 45 | o09x2 330 1-34 26
s 2 2-52 62 0-9x2 500 183 45
e s FRI | o0ex2 1A 260 52
10 5 oo 5 015x2 200 1-30 25
12 M 403 98 020x2 300 172 52
16 8 6:35  1:20 0-20x2 1A 3-08 72
20 10 927 1-20 || o015-27x2 1A 3-86 72
QUANTITY 1 to 24 off Baslc Price 250 t ?
o 499 off 15% oft
DISCOUNTS 2510 4 off 2}% off Price 500 to 999 off 20% off
50to 9% oft 5% off Price 1,000 to 1,999 off 25% oft

100 to 249 off 10% off Price 2,000 and over 30% oft

We manufacture Power Transformers to customer.

s own special requlrements,
please gend detalis of any Transformer you may require custom built. All
querles must be accompanled by S.A.E. 4 v red 4 ’

PLEASE ADD 8% V.A.T. TO TOTAL PRICE

F.M. Tuners. B-transistor chssis with Stereo-decoder
and L.E.D. Indicator

Aircraft-band receiver. Just place near any radio

Echo-chamber. (Endiess tape). Varlable delay

Field-strength Indicators. 1-250 MHz

Stereo Amplifiers complete. 3-watt. 8-ohm

10-watt Ampllflers. 12 volt D.C. 3/8/15-ohm.

Cartrldges. Acos GP 104. Ceramlc/Dlamond

Cartridges. Acos GP 101. Crystal/Sapphire/Compatible

Speakers. 2§”—8-ohm

Speakars. Car Stereo. B-ohm, 5-watt. In cabinets

Dynamic Tape Mlkes with remote-control facllity

Crystal Tape Recorder Mikes

Crystal Mike Inserts with bracket

Indicators. 12-volt L.E.D. in Chrome Bezei

“'Bargaln Bags' 4lbs Caps/Reslstors/Transistors/Diodes

Controls. Volume/Pre-set (Rotary & Slider) Assorted 100

Transistors. 20 NPN/PNP. All new and marked

Transistors. 100 NPN untested.

Diodes. 100 Germanlum untested
Diodes. 100 Sillcon untested
Diodes. 100 Zener untested

**Pack 1'' 100 resistors. 100 ceramics. 100 dlodes
*'Pack 2'' 100 reslstors. 100 ceramlcs. 100 polystyrene
‘Pack 3" 100 resistors. 100 S/Mlca/Ceramic. 100 Polyester

ALL ABOVE ITEMS PLUS 25% VAT ——

Fluorescent 12-volt Camping Lights. gz 13-watt
o -

watt
‘Disco type 3-Channel flashing {lght units. Bullt-in mike. No
connection needed to amp
Multimeters. AC 0-1000V. DC 0-1000V,, 0-100 ma. 0-150kohm
Multimeters. AC 0-500V. (10 ranges) DC 0-500V. (12 ranges)
DC Current 0-25ua to 0-10 amps (10 ranges)
Reslst -1000h to 0-1 (4 ranges)

Panel Meters. 0-50ua. 2" x 13"

Soldering Irons. 15-watt. Pencll Bit.

Servisol Switch Cleaner (with Snorkel)

Copper-clad Flbre Glass Board. SIngle-sided. Square foot
Double-slded

“'"Fotolak'' Light sensitive spray for printed circuit making

Developer for same

Ferric Chloride for etching

ALL ABOVE ITEMS PLUS 8% VAT
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Broadway, SE8 (Tel. 01-602

PC ET.CHING KIT Mk Il
Contains 1lb Ferrle Chloride, 100
sq Ins_copper clad board, DALO
Quick Drl Etch resist pen, abrasive
cleaner, 2 minlature drllf bits, etching
dish and instructions. £3-85

7|b BARGAIN PARCELS
ds of new. P

PC
Board: wlth translslors dlodea and
2eners, loads of odds and ends.
Only£ a
TRANSISTOR PACKS
200 asstd. mainly out of spec. tran-
sistors, mostly unmarked—NPN PNP
pln(lc, TOS TO18 RF AF Small
signal and TO3 power devices.
About 75% useable devices. Only
£4-60. 1,000 unmarked 1N4148 diodes,
95% OK. Only £4-00. 100 unmarked
BCIM untes!edu 10. 10 out of spec.
2N30:

COMPONENT PACKS
400 asstd. carbon resistors £1-50
250 HI-Stabs, 1,2, 5% 1 -1W £l-40
100 Wirewounds 2-15W £2-00
200 Miniature resistors, §, § and iW.
moltly carbon film

oly, mica, ceramic caps £| 10
100 olyetter <01-2-2uF 1:30
200 minlature electrolytics, but mnny
unmarked so only £1-35
15  Alr-spaced
trimmers
15 Useful switches, micro, toggle,
rocker and rotary.
35 Crystals, mostly HCﬂu at least

0 diff. freas. 4-8Mhz £1-84.

COMPUTER PANELS
Large quantity always avallable; 3lb
asstd. £1-75; 7Ibs £3-85; 56Ib £18.
Pack with about 500 components inc.
at least 50 transistors £1-80; Pack
with 12 High quality panels, inc. IC's,
power transistors, multiturn trimpots
hundreds of small signal transistors,
resistors, zeners, capacitors, etc.
Only £2:75.

7400 IC rnck—i’o 74 series IC's on
panels £1-20.

PE Gas lonitor Kit, as featured In
July 75 edition. Still only £3-00.

FERRIC CHLORIDE
Anhydrous technical quality In 1lb
double sealed packs. tlb 85p; 3lbs
£1-90; 10ibs £4-88; 100Ibs £36-00.

VEROBOARD
100:q Ins asstd. sizes and pltches,
;l‘w;.t 8 pleces (All 0-1” if requested)

and compression
£1-10

DEVELOPMENT PACKS

50V ceramic plate capacitors, 5%. 10
of each value 22pF to 1000pF, totai
210 caps. £3-90.
CR25 carbon film 1/3rd watt resistors,
5%, 10 of each value 10 ohms to 1M
Total 610 resistors £7-50. Electro-
Iytlcs. wire ended 25V working 10 each

i 1, 2-2, 4-7, 10, 22, 47 and 100mfd.
70 capacitors 'or ‘60,  400mW
zeners 5% 10 each 3V to 30V, 260
in all. Only £14-00.

TRANSFORMERS

All have mains primaries. 6-0-6V
100mA £1-00; 8-0-9V 100mA £1-07;
12-0-12V- 50mA 95p; 12-0-12V 100mA
£1:08; 24-0-24V 500mA £2-05; Multi-
tapped transformer to give 3, 4, 5, 6,

5, 18, 20, 24 or 30V, or
12-0-12, or 15-0-15V. 1A version
£3-15; 2A Version £4-45; 1A
£3-25; 6-0-6V 13A £1-95; 12-0-12V 1A
£2:15; 25V 1-75A £2:00. 20V 50mA
a5p; 12V 150mA 93p. Type LGC: 17V
at 2-4A; 157V ar 1:25A and 12V a
0:5A £2:50,

ODDS AND ENDS
975kHz FT171B Xtal S8p; 20 33k or t-8k
1% resistors 25p; Connector blocks,
12 way 2A or 5A, hoth 20p; Magnets,
ceramic 9mm dia. x 10mm long with
2:8mm hole through the middle. 10
for 15p; Capacitors: 20004F 10V vert
mntg, long ieads 12 for £1-80; 100 4
4004F 275V 43mm dia x 112mm long
$0p; 16000uF 25V 52mm dia. x 112mm
iong 85p; Teiephone inserts, 200
balanced armature unlt 30p; 250V 2;A
bridge rect 50p; 50V 1A 30p; Twin
‘P*hogo Sgcket lﬂ, Crystal Mic Insert
p.

2009),
Croydon (Tel.

GREENWELD

443 Millbrook Road Southampton
S0O1 OHX Tel{O703) 772501

All maii order and callers to this address plene—callers only to 21 Deptford

Lower Addlscombe Road,

01 -688 2950).

MULTIMETERS

S

MODEL LT22

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohms
per volt sensitivity. A modern styled
meter with wunusually clear scaie
markings. Ranges: DC Volts 0-0-5-
2:5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-50, A -25mA-
250mA  Resistance  (-50k-500k-5M
(Mid Scafe 300-3k-30k) db’s 4 ranges
—20db to +42dB. Size 130 x 90 x
42mm. £9-00

=
MODEL C7077
An exceptionally sensitive meter,
100,000 ohms per volt, that wili prove
its worth in a very short time. It fea-
tures 4 ohms ranges, measuring ul to
100 megohms and has a mirro scale.
Ranges: DC Volts 0-0-5-5-25-50-250-
1000. AC Volts 0-10-50-250-500-1000.
DC Current 0-108A-2:5mA-25mA-
S00mA. Resistance 0-10k-1M-10M-
100M (Mid Scale 130-13k-t30k-1:3M)
dB's —20t0 +62. Size 152x 102 x 44mm

<30,
VEROBOXES & CASES
Case type 1410, 205 x 140 x 40mm £2-9%0
1411.205!140175mm£3-25
1412, 205 x t40 x t1‘?mm
4

Plastic Boxes—Professional quality,
two tone grey polystyrene boxes with
threaded inserts for mounting PC
boards.
Type 2518, 120' x 65 x 40mm £1-52;
2520, 150 x 80 x 50mm £1-75; 2522,
188 x 110 x 60mm £2-48; Sloping front
type: 220 x 174 x 100/52mm £4-20.
INTERCOM UNIT
Chassis 230 x 155mm with Celestion
3 ohm 110mm speaker, amall buzzer,
3 pole 4 way switch, {lne matching
transformer, 10 way terminal block,
100k pot, etc. £2:00
RF UNIT
A compact tuning unit contalning
2 x CV4083 and 3 x CV4014 with
screening cans, and a beautlfully
made 5 gang tuning capacitor, twin
stator type, silver plated, with padders
on each section. Also numerous
coils, R's C's, etc. Only £2-50.
HEAT SINK
Large finned matt black aluminlum
heat sink 230 x 200 x 35mm with 4
silicon power transistors, sim., to
2N3716, and 16 t ohm 5W resistors.
£3:00.

RELAYS
Miniature plug in types: 1250 ohm
4c/o 48p; 700 ohm 4c/o 30p PO 3000
type: 650 ohm 12V, with 8 heavy duty
cfo contacts (Ex-equ!p) 5 17
easily removable reeds in 3! ohm
coll $0p. Plug In reiay, B7G base.
17Tmm dia. x 42mm long. 10kQ coil,
1c/o contact 40p.
SWITCHES
16A 250V on/off rocker 20p; 10A 250V
on/off rocker with bullt in neon,
Push-on, push-oft DPCO switch 15
10A 250V rocker. DPCO Blased 25p:
4 pole 3 way rotary switch, 32 mm dla.
25p; Bank of 20 open construction
SPCO microswitches, overall length
225mm, useful as cheap keyboard
substitute. Only £1-
WIREWOUND FOTS

QUALITY STEREO SOUND.
————_rnyy SOLENT AUDIO SYSTEM

£5°95

<= JPRICE OFFER!

“Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) AFC Switching, Tape
record and playback facilities. Dimensions 184" x 9° x 34"
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95.
Credit Sale £5-95 deposit 9 monthly payments of £7-00
(Total Credit price £68-95). P. & P. £300. Send £8-95
today.

Chassis only available for cash at £42:00.

Full 12 months Guarantee.
CALLERS WELCOME.
Access and Barclaycard
telephone orders accepled

~ Stereo headphones supplied with every complete ovder.@

PW/5/76 100 CHASE SIOE SOUTHGATE
LEWIS LONDON N14 5PL Telephones: 01-882-1644

ENGINEERS

Thts/;.lc-page
REE book
shows how!

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a better job, This helpful guide to success should be
higher pay? “New Opportunities’” shows E?‘:ll;y ez:ll;yh:llnmlo? engineer.

you how to get them through s low-cost o pful 44 page FREE book
home study conrse. There are no books to o son® 0L 8ation and nobody will cali

on yon. It could be the best thing you
buy and you can pay-as-you-learn. ever did.

—-. W BN ECUT OUT THIS COUPON Il Il BNN WD
OS)\. =1 CHOOSE A BRAND NEW FUTURE HERE!

NO[’, Tick or state sudject of interest. Post to the address below.
)

Build-As-You-Learn Electronic Transistor

PRACTICAL  RADIO Engineering O  Technolo; [}

AND ELECTRONIC3S Computer Electronics [] CITY AND GU]LDB

{with kit) 0 Oo}x,npucer " - Iustallanons and

Togramming iring a

e Colowt TV Bervicing 3 CITY 4ND GUILDS

- . N C&G Radio, T\' & Elec- Electricsl

Electrical Installations: tronie } a
and wiring O General Radio and CITY AND (,UILDs

Electrical TV Engineering [ Telecommunications

Draugbtsmanship [
Electrical Maintenance and
Mathematics O Repairs

To ALDERMASTON COLLEGE Dept. EPW-15, R

Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate
London, EC2Y 5EJ Tel: 01-628 2721

NAME (Block Capitais Please)
ADDRESS ...

Radio Servicing, Radio Amateurs’ Exum

etc. ete.

POST CODE

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES

All prices quoted include VAT and UK/BFPO postage. Most orders despatched

on day of receipt. SAE with enquirles or for List please. Send 10p for Muitimeter

catalogue—free on request on orders over £3. Officlal Ordort accepted lrom

Schools, etc. Export/Wh [
always wanted.

Qther subjects
Accredited by C.A.C.C. Member of A

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

o Tl
ding RG7 apF [EPW 15 | l
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12 ) M WIRELESS
DB SERVICEFORREADERS

ur new PCB service is well under way and we are now able to
add PCBs for two popular projects published prior to December
1975. All boards, except SRBP, are epoxy glassfibre, drilled and
roller-tinned.

I_To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

| Please supply PCB/s as indicated by tick/s in box/es |
| 1ssue Project Ref Price P/P :
I Mar 75 Electronic Organ AMO315 | .
y (set of two) AM0318}7 g0+2 [} =
J Sep 75 Electronic Clock AMO0387
| (set of three) AMo389 b2-40 +15 [ |
AMO0392 |
l Dec 75 Radio-Pickup Link DN0792 0-98 + 12 O l
| Dec 75 Random Number Selector DNO793A 0-98 + 12 [
| Dec 75 Sound-To-Light Display DN0798 1:15 12 | |
i I Dec 75 12V PA System DN2/JM 0-98 + 12 O 1
Dec 75 Disco System, Amplifier
I @ required) ecach AMos21 3-40+18 (] |
| Dec 75 Disco System, Light Modulator ~ AMo423 270+ 18 [ |
I Jan 76 Music Box SRBP DNijyMm 225+18 [J |
| glassfibre DN1/JM 3:00 4 18 O |
T o e | Jan 76 Emergency Light Unit AMO0419 3-50 + 18 0\
NS | Mar 76 CMOS Crystal Calibrator AMo0438 1-19+12 ] |
N a q
© Apr76 DF Receiver DN4/IM
P m | (set of two) DNsjom 12+ 15 [ =
1l ™ Apr 76 Wobbulator AMO0443 1-08 4+ 12 1
m Apr 76 Auto. Slide Synchroniser AMO0441 2-33 + 15 O |
2 i Post and packing is for one board or set of boards. Prices include VAT. |
b -] fl Remittances with overseas orders must be sufficient to cover despatch |
o | by seaorair mail as required. ACCESS welcome. Send card numberonly. |
2 | 1 enclose Postal Order/Cheque NO.........c..oooiiniinee. for £.viiiiinnen made |
6 ' payable to READERS PCB SERVICES LTD. l
o_ ‘ TN ] O PP P P PP P PP PP PEPCLRLRL RLRCEIKLRCER LA =
5 l ADDRESS .....cttiverecorarssebioensiass irbsabipe o iids 6550esduvobibsinrashaomsTasaisonsdiThamaove e fits l
O | 1 i tesbbsboe s st e RS |
x| | |
' | ........................................................................ Post Code ......ooovviiiiiiiiinns
© rrc Magazines td, { Any correspondence concerning this service must be addressed to READERS
— | PCB SERVICES and not to the Editorial offices. |

_—_—._—_—._—_———_——_——_—_—_—
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R to the fact that one or both diodes are connected

HIS device was designed as a result of reading
an article in PW some 3 years ago (Logiprobe,
by L. Cook, October 1972), The device described

there was somewhat cumbersome, and prompted me
to design a unit which was simpler, cheaper and more
compact. The fact that this device is so simple means
that it can be built into a small and very handy body,
such as a felt-tip pen or as the prototype was, built
into a discarded test probe.

Circuit Details

The circuit is basically a potential divider with two
LED’s to indicate the current flow through their
respective resistors. The value of the resistors
is not too critical and can be of any value from
33002 to TkQ. However, if resistors of less than 3300
are used, damage to the LED’s may result, and if
too high a value, the LED’s will be too dim. As Rl
and R2 must be of the same value, they should also
be of 10% tolerance, and W so that they are able
to fit into the case.

The LED’s used in the prototype are Smm types,
one green to indicate logic O (or OV) and the other,
red, to indicate logic 1 (or +1V). To cut the cost
even more, 3mm diameter LED’s could be used.

As prevjously stated the prototype was built into a
test probe of slightly smaller dimensions than a
felt-tip pen. The drawing opposite illustrates a cross
section of the unit showing the internal wiring and
components. The supply leads to the probe should be
terminated in a pair of crocodile clips in order that
the probe can be connected to the same power supply
as that used by the TTL circuitry under test.

After the probe has been tested and found to be
working satisfactorily, the wires and LED’s are fixed
in place with a glue such as polystyrene cement or
Araldite.

Testing

A quick method of testing the probe, is to connect
the supply leads to their respective terminals of a
6V battery. If all is well, both LED’s should light
at half brightness (half brightness will also be dis-
played when the probe is connected to a point that
is either floating or at an inadmissible voltage (e.g.
2:1V). When the probe is touched to a positive ter-
minal, D1 (red) should light, and similarly when the
probe is touched to the OV terminal, D2 (green)

.. should light.

If these results are not obtained it is probably due

« the wrong way round.

Peter HEMINGWAY " g

Arg

-Plastic housing

LED’s and supply
leads secured

with epoxy resin
adhesive

A
R1 el o
330 MLED650
to K Red
Probe
<R2 o2
T fg?k MLED 650
Gree
4 " v
P

% components list

Resistors
R1* 330Q2-1kQ2 R2*  3300Q2-1kQ
*see text.

Semiconductors
D1 MLED 650(red) D2 MLED 650(green)

Miscellaneous \

Feit-tip pen body or spare test probe. Two crocodile
clips.
Lengths of wire (two colours).




This hobby
: brings big
rewards.

A soldering iron and a screwdriver. If you know,
how to use them, or at least know one end from
the other, you know enough to enrol in our
unique home electronics course.

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No previous
¢ knowledge is required, no maths, and an
absolute minimum of theory.

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the subject
can be mastered and add a new dimension not
only to your hobby but also to your earning
capacity.

All the lraining can be carried out in the
comfort of your own home and at.your own pace.
. A tutor is available to whom you can write, at
any time, for advice or help during your work. A
certificate is given at the end of every course.

2 3

Build an oscilloscope.

As the first stage of your training,
you actually build your own Cathode
ray oscilloscope! This is no
1oy, but a test instrument
that you will need not only for the
course's practical experiments,
but also later if you decide to
develop your knowledge and enter the
4 profession. It remains your property

v - and represents a very large saving

J .;J

D e
1 j - e

Y PP AP

Carry out over 4

Read, draw and .
experiments

understand

over buying a similar piece
of essential equipment. .

circuit diagrams. on bhasic circuits.

PLUS

WE—® o

= — ]

ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Practical Wireless, May 1976

— o temeesewein S el —
=¥

oS
d’.' -'ll.:
FREE GIFT! £45 ¢

We show you how to conduct
experiments on a wide variety of
difterent circuits and turn the
infqrir ation gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

To find out more about how to leafn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrclment.

-------------n--------------l
I Brochure without obligation to:

_BRITISH NATIONAL RADIO WL56
K & ELECTRONICS SCHOOL, Dept
3 P.O. Box 156, Jersey, Channe! Islands.

NAME
B ADDRESS S : R

R (Block caps please) i
1§ = 50 w0 mw B R S S U BN G G S BN 1D 1N VN PU1 ) KN BN BE GEN S B B m me B
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Dolby ™ Noise Reducer Kit

PRICE: £34-40 + VAT

'Wireless World®
May, June, July '75

Trademark of Dolby Laboratories Inc.
The latest addition to our exclusive range of matching high fidelity units.

The Dolby Nolise Reduction System Is designed to reduce background nolse on open reel or cassette tape recorders. Used In the slgnal path to and from the
tape recorder, the unit wlil encode (Dolbyise) slgnals during recording, and, during playback, may be used to decode elther your own encoded material, or
commercially available Dolby encoded cassettes.

Featuring: Typical performance
® switching for both encoding (low-ievel h.f. compression) and decoding Nolse reduction better than 9dB
@ a swlitchable f.m. stereo multlpiex and bias filter weighted
® provislon for decoding Dolby f.m. radio transmissions (as in USA) c';gf;r‘}ﬂ:;zgtr;g'gfﬁ ;&b?r‘:lerdozlabr!
® no equipment needed for allgnment monic content)
® suitabllity for bolh open-reet and cassette tape machines Harmonic distortion 9-1 % at Dolby
® check tape switch for enceded monitorlng In three-head machines L?:é'(tﬂ?;f:yy PO'OSHA ;;‘:{m"&?’f' g:
The kit includes: 0-12%)
—complete set of components for stereo processor Sigo'ﬁ-ll_xt.o_:r;;::l fé;ftiobglsgf I(S\?e":)l lat:
—~reguiated power supply components Monitor output
—hoard-mounted DIN sockets and push-button switches Dynamlc Range > 90dB
~—fibreglass board designed for minimum wiring 30mV sensitivity

—solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws and nuts

Calibration tapes are available for open-reel use and for cassette (specify which) PRICE £1-80 4+ VAT®

S-2020TA STEREQ TRPIFIER KIT  erce: cass 5 var

SOLID MAHOGANY CABINET | :
A A R T ST
A high-quality push-button FM . THD < 0-1% @ 20W
Varlcap Stereo Tuner with {nterstation Tuner S/N 30dB @ 1-8uVv
mono}
Toroidal Transformer

mute combined with a 20W r.m.s. per
channel Stereo Ampilifier,

Please add VAT at 25% unless marked thus * when 8% applies
We guarantee full after sales technical and servicing facilitles on all our kits

Please send SAE for complete lists and specifications
Portwood Industrial Estate, Church Gresley,
. Burton-on-Trent, Stafis DE11 9PT Access

9
Tel. Burton-on-Trent (0283) 215432, Telex 377106 Barctaycard

VAT

ro

A.S@I e LTD Egi :
(DEPT. PW4), SIMMONDS ROAD, WINCHEAP i

CANTERBURY, KENT Tel: (0227) 52436

CASED TRANSFORMERS 30 VOLTS BRIDGE RECTIFIERS

Housed in smart resin coated steel Primary 200/240V oy 7 q

cased with 3 core power cable and 8econdary 12, 16, 20, 24, 30V ne Amp Price Four amp Price

outlet gocket, fused primary winding. 5 -t GOP.LV. 025 100P.IY. 085 SPECIAL OFFER

: REF. PRICE POST
100P.LV. 025 200P1V. 059

"A%.gs B o oa1 | 200BIV. 028 100PIV. 085
600PIV. 030 600P.IV. 075

Isolation types arc fitted with 3-pin
outlet sockets and are available with
110 volt or 240 volt output (please

2KVAISOLATORS

TFully impregnated & screened

A 5 1 79 2:57 0-66

state). Auto types are fitted with 2-pin . o . 2 Prima indi 116V h
fiat. atyle sockets up to 500V .A. 3-pin H & Hy $E Two Amp Price Bix Amp Price 2 Becondary whndings 115V
sockets from 760 to 3000VA. See A i 558  ooe S0PLV. 035 G&OP.LYV. 0-65 each (2 matching  trans-
Auto Isolation Sections for prices. 100P.LY. 040 100P.LV. 0-70 1 £29-50 pl 1

s ! - > ¢ ¢ A
Pooap o SE S M SRRV G| 4 i e s aniic
SAFETY ISOLATING 8ee catalogue for full range. 8 88 9-93 118 J OLD dUlHih% GEU

10 89 10-27 118 Add 26% VAT on all prices.

Prim. 126/240V. Bec. 120/240V. Centre Tap with screen.
PRIC

. PRICE PLUGS PRICE 50 VOLTS FOR
(Wt Wy CASED2rmiBn OPEN posT | DLLON0Dey | 2 and e VAT | MULTI-
60 149 903 098 470 072 Becondary 19, 25, 33, 40, 50V = PANEL METERS
200 151 12:20 098 86l 097 REF. PRICE POST 8% METERS,
250 162 13-81 098 10-31 118 AMPS  NO. £ ) INSTRU
B ) : ” ” -
AUTO TRANSFORMERS P 8 B 2 2 4
See catalogue for full range. PRICE 2 104 530 0-85 | Size: 60mm wide x 45rom Size: 110mm  wide x MENTS,
VA 5 gigg% 2‘3“3“;]811 %%IF%? POST ; igg 3-10 085 | highx40mm deep. 82mm high % 43mm deep RESIST
- H 97 108 LR. LR, -
(Watts)  NO. £ £ £ £ [ 107 12:93 118 | Movement Ohma Movement Ohms
1500 93 23-26 085 1922 (L g 1 18 1375 1-44 1 0-5 micro A 1250 0-50 micro A 1400 ORS,
1 19 1779 186 | 0-100 micro A 580  0-100 micro A 730
M.""ATUBE & EQUIPMENT 0-500 micro A 170 0-500 micro A 200 NEONS,
Primary 240V with screen. 8ee catalogue for full range. 0-1 mA 170 0-1 mA 200
seo OVTS , MILLIAMPS “REF. PRICE POST |60 VOLTS 0-5 mA 170 05 maA 200 | TOOLS,
] ec. s;&.] jecs2 o ) 034 Primary 200/240V 8—18 mA 8 0-10 mA 6 POWER
Secondary 24, 30, 48, 60V -50 mA 05 0-50 mA [ ]
0-6 0-6 500 500 234 158 034 RO B e g ) )
0-6 0-6 12000 1000 212 218 046 REF. PRICE PosT [o°100 m o st ma o5 | sup-
e _ 2 R 5 8 |EEE B o 4o | 0-1 Amp 05 03 Amp *5 | PLIES
- - 330 330 235 1-82 034 ki 7 072 hg g4 05 024 0-8
1 126 376 072 Sy L %
12& 24 VOLTS 2 17 pae o | IVl He R son | ete
Primary 200-240 Volts. See catalogue for full range. | 3 125 781 g7 | O30 Vo 300K 0_300 ver 390K :
Ry ol CE R OST g % 08 B isimeter 170 8" meter 200 | Send for
2 1 71 247 061 6 120 1210 138 -
4 8 18 807 062 8 121 1574 0/a Vu meters are complete with detectors. Modern wide cata
6 3 70 450 072 0 122 2010  O/A | view. Price 2” £3-20 Poat 10p. Price 4” £4-00 Post 10p. logue
8 4 108 511 0-85 12 189 1887  O/A | VAT 25%. Lamps 85p per set. Plus 8% VAT. gue.

NEW CATALOGUE 25p
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OF THE HI@RITE

Number 58

Motorola MC1312P Quadraphonic decoder

. dual-in-line devices which have been especially
designed for decoding the two composite
signals from quadraphonic records into the four
separate audio channels. The matrix system used in
these devices is suitable for use with inputs encoded

THE Motorola MC1312P and MC1313P are 14-pin

on the “SQ” system which was developed By the °

Columbia Broadcasting System and which is now
used by most of the large recording companies. It is
also suitable for the decoding of SQ gquadraphonic
broadcast programmes, but it remains to be seen
whether such material will be transmitted in the UK.

THE TWO DEVICES

The MC1312P is designed for home entertainment
applications and introduces less harmonic distortion,
typically 0-1%, than the MC1313P, typically 0-25%.
The MC1313P is intended for use in _gquadraphonic
vehicle systems where it provides an excellent per-
formance at supply voltages as low as 8V.

The MC1312P has a higher typical input impedance,
3M(Q, than the MC1313P, 1-8MQ. In addition, the
MC1312P can provide outputs of up to at least 2V
RMS whilst the MC1313P provides at least 0:8V
RMS before the total harmonic distortion rises to 1%.
The MC1313P has the advantage that it can operate
in a cold vehicle at temperatures down to —40°C
whilst the MC1312P characteristics are specified
down to 0°C. The MCI1312P has a lower signal ta
noise ratio, 80dB, with the input shorted, as opposed
to 74dB for the MC1313P under certain conditions.

TYPICAL CIRCUIT

A typical circuit for the use of either of these
devices is shown in Fig.l, It is recommended that the
component values shown should have a tolerance of
+5% for optimum performance in this circuit. The
absolute maximum permissible power supply voltage
is 25V, but the MC1312P is usually operated from a
20V supply and the MCI1313P from a 12V vehicle
supply. The current consumption of the MC1312P is
in the range 11 to 21mA and that of the MC1313P
6-5 to 12-5mA at their respective normal operating
voltages.

The SQ encoded right hand channel signal is

Practical Wireless, May 1976

labelled Ry (for total right signal) in Fig.l, whilst
Ly is the total left hand signal. The device essentially
separates the total right hand signal into two
separate audio signals, namely the right hand front
signal (Rp) at pin 11 and the right hand back signal
(Rp) at pin 14. These two output signals are fed to
separate power amplifiers which feed the appropriate

ca
R1
3.6k 39nF
Il__‘
I—'\NV 1
R5
c .
;;_nonp o
/
cs
39nF R3  e.8nF

3.6k /

7}; II AN L, R
4.3k input
o VA
Positive  RF co
output supply output

ll\ [ rTn !l! [l IW

12 1n 10 9 8

MC1312P Top
or MC1313P view

-
N
w
;S

]

Lr La
output output

Ly
ce &7 c7 l——* input
77|7z_2|20nF 36k 3onF C16

50nF

I R8
R2 . 443k
6k . Wi79

c2 c8

%’:wnF
/

Fig.1: Typtcal circuit utilizing the MC1312P or MC1313P. The devices
are similar in application except for the supply voitage which Is about
20V for the former and 12V for the iatter.
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loudspeakers. Similarly, the total left hand signal is
separated to produce two audio output signals at
pin 2 (Ly) and at pin 3 (Ly). The impedance at each
of the four outputs is typically Ske).

The two output voltages are about the same as the
input voltage for that side, the tolerance in the signal
amplitude ratios Ly/L; and Rp/Ry being +1dB. The
balance between the two forward channels also has
a tolerance of +1dB. The amplitudes of the output
signals to the two rear amplifiers are at a level of
typically —3dB relative to those to the two front
amplifiers.

Internally these devices contain two preamplifiers
which are respectively fed with the input Ry and Ly
signals via the blocking capacitors C9 and C10. These
preamplifiers each feed two ‘“all pass” networks,
shown in Fig.1l, which produce phase shifts of 90°
without amplitude variations. Each phase shifted
signal is fed into an internal resistor matrix together
with the original output from the preamplifier, the
two outputs from each matrix forming the required
front and back signals.

It is generally desirable to enhance the centre
front and the centre back separation. This is effected
by connecting a resistor between pins 2 and 11 (front
outputs) and between pins 3 and 14 (back outputs).
For 10% front channel blending, a 47k} resistor may
be connected between pins 2 and 11 and for 40%
back channel blending a 7-5kf) resistor between
pins 3 and 14.

The devices are readily available from advertisers
in this magazine. D]

NOW HEAR THIS!

TAPE HEADS FROM ONLY

Fit a brand new head

and transform the

quality of your tape

player. Large production runs of our
standard cassette and cartridge heads
for European & U‘S. manufacturers
enableus to offer single. items at
bujk-order discount prices.

D T - i s W ) WS D
“TSAVE MONEY & IMPROVE
PERFORMANCE! Fantastic
value — they fit most tape players

U 50p'Mc.n.o Cass-ette =ow
60p Stereo 8 Cartridge. oty

13

[ £1.25 Stereo Cassette | oy Data sheets on full range |_ U
[ I enclose cheque/P.0. in full payment for Qty. marked ebove. Ali prices inc!. P&P D
NAME _ - S
0 1)
a

Money back'if not satisfied D

| MAGHETIC COMPONENTS LTD Penryn, Cornwall TR10 8AR f
S s T e e s s s e i e e B s s Y e sl
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IN THE
MAY ISSUE

DIRECT-READING CAPACITANCE METER

This simple battery-powered design, based on the use
of an NE555 timer i.c,, gives direct indication of
capacitance values from a few picofarads up to 10uF.
A d.c. test voltage is used, allowing the measurement
of polarised capacitors and the capacitance of reverse-
biased semiconductor junctions,

SERVICING THE TANDBERG CTV2-2 CHASSIS

The Tandberg CTV2-2 chassis is in many ways typical
of the latest generation of large-screen, 110° deflection
continental colour recelvers, with a switch-mode power
supply and making extensive use of i.c.s. W. S. J, Brice
decribes the various faults he has encountered.

AERIAL PERFORMANCE

Roger Bunney and lan Beckett have been investigating
the relative performance of various weil-known u.h.f,
aerials. Their resuits form an interesting follow-up to
Pat Hawker's recent articles.

SMALL PICTURE AND RELATED FAULTS

Lack of height, bottom cramping and other forms of non-
linearity, and field sync problems are common faults
with older TV sets. John Law provides a comprehensive
guide to the causes of such faults,

FIELD TB CIRCUIT FOR THE PIL TUBE

Recent solid-state chassis use a wide varlety of field
timebase circuits, As an example of some of the {atest
techniques S. George investigates the circuit used in
the Korting 55636 chassis, which is fitted with a PiL
colour tube,

WHICH PATTERN?

E. Trundle's test equipment survey next takes a look at
the various patterns available to the service engineer.

PLUS ALL THE REGULAR FEATURES

(Name of Newsagent)

Please reserve/deliver the MAY issue of TELEVISION
(40p), on sale April 20th, and continue every month until
further notice,
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ELECTRONIC DIGITAL CLOCK

with alarm and snooze features

- Features:

® 0-7 INCH HIGH DIGITS @ VARIABLE INTENSITY e 24 HOUR ALARM ® 5 MINUTE REPEATING,
SNOOZE ALARM ® ALARM SET INDICATOR ® SNOOZE INDICATOR ® PULSING SECOND
INDICATOR ® POWER INTERRUPT INDICATOR e ALARM CANCEL FEATURES — TILT OPERATION
® ALARM TONE OUTPUT ® AM. P.M. INDICATOR

Size: 130mm x 90mm x 95mm; Weight: 100z ; Power supply: 230 VAC + 109 50Hz

Manufactured to high standards by a major American electronics corporation this superbly styled
- solid-state timepiece is made available to all readers fully guaranteed.

 SPECIAL OFFER |
F12.48 PR onco tor postage

and packing.
+ 99 pence VAT

1

T TIME MICROELECTRONICS

33, WATERIDGE ROAD, BASINGSTOKE, HANTS, RG2t 2RA
PHONE (0256) 66961

e
I Please send [1 electronlc clocks as lllustrated |

|

FREE TRIAL IN YOUR HOME. TRY OUT THE CLOCK IN YOUR HOME. | ! enctose cheque L postal ordes L] money order L) \

IF DIGITAL TIME IS NOT FOR YOU RETURN IT IN ORIGINAL CONDITION | name i
WITHIN 10 DAYS AND WE'LL REFUND YOUR MONEY WITHOUT 1 ]
QUESTION. | Address .......... 1

| 1

[ |

|'s ]

L e e e e —
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Wire Wound Resistors. Our selection
of mixed raives. 30 for £1-40. 100 for
£3-50.
Audio Amplifier Module. Mullard
LP1173. Output nominal 10 watt.
Supply voitage +24vt. With data and
circuit. £2 30.
Varicap Control Selector. 4 way
25K. £1-50. 6 way 14-5K. £2-00.
Mains Droppers. 10 mixed values
£1-00.
Edgewise Level Meters. 200:A. Size
1” averall 50p.
15 Assorted Switches. Micro, push
butten, elc. £1-90.
Tag Strips. 3 way to 7 way. 50 for
£1-15.
Chrome Plastic Knobs. 3 Types 4 off
each wi:h ¢pring clip. £1-25.
Repanco & Denco Coils. New boxed,
our selection. 5 for £1-15.
Fergusan Stereogram Chassis.
Model 3357. All transistor. Med/LW.
FM. 3 wats per chamnal S/M. With
connaction data. Less tuning scale.
£18-00. PVP free.
Ferguson Stereogtam Chassis.
MW. LW. FM. With:tuning scale (5+5
watts: sine wave) 15 chms £26-25.
P/P free.
Copper Clad Laminat2. 8" x 7'—3
boarcs £4-00 + 8%,
Ferric Chileride. 1lb 62p + 8%,.
Repanco Transformers. AF1. AF2.
TT45. 46. 47. 49. 53. 209 2ach.
€rystals HC6U. (MHz)12700; 12891 -
8455 55; 9530-55; 9037-5; 9456-2
§2-01667; 52-02500; 37-7€25; 51-56667;
52-03333; 9090-62; 9531-94; 9533- 33
S8p eact.
Transfilter. 455KC. AM. 5 for £1-00.
Electrolytics. 32/32/32uF, 325v. 2" x
14" 35p; 8OuF 150v 13" x 1" 20p;
2000uF 30v, 24" x 1" 25p; 20001F 35v
3" x 1” 30p; 470uF 100v 3" x 11" 25p;
2000/20004F 25v 2" x-7i° 35p; 700uF
200v 33" x 15" 30p; 16/16uF 275v 13" x 1~
20p; 4500/990/900uF 30vr 54" x 14” 50p;
2500,.F 40w 3”7 x 1}” 40p; 470uF 25v
14" x §” 9%p; 4,000uF 25v 3" x 11" 40p;
321F 450v 14" x 1" 30p; 8uF 16uF 450v
12" x 4" 30p; 1000uF 12v 11" x £" 15p
5000.F 50v 2" x 11" 50p; 150/200/200 #F
300v 37 x 12 50p; 16/16,16:F 350v 2" x
17 -30p; 50/50uF 500v 3i” x }” 50p;
4004F 40v 11~ x 3” 20p.
Tny cur sarcel of small capacitors 20
mixed valves £1-50 4+ post.
Miniature Presets—Selection of vari-
ous values 10 for 65p.
Coil Formers. 50 mixec. £1-25,
Slider Yolume Confrols. 1K Lin;
100K Logg - Meg Log; 25X Lin; 25K Log;
10KMI0K Log; 100K/100K Log; 50K
Log, 35p each.
U.H.F. 825. Transistot >jush button
tuner (NSF Telefunken), as used-on
Deecca MS2400. Brand mew .and boxed.
Circuit 4 agtam supplied. £3-00.
Thorn T.V. 1F. Chassis 950 Series
(less valveesl £1-60.
Chassis. H" x 5{" x 2"
x 21" 7T5p. 11" x 73" x 24"

500 Metms'. 1/-0148 TC. Single poly-
thene lappec screen wire. E5-00 + 8%.
Please add 10% P/P. Unmless stated
free P/P. VAT 25% to te added to
tota! order unless stated 8%. No
goods despatched outside U.K.
BSR Single Play Decks with Cue*
Fitted sterze cartridge. P146 £11-00.
P153 £12-00.

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTOM, LU3 J)D, BEDS.

72

GIRO NO. 331 7056. Access and
Barclaycard accepted.
C.W.0. only. Terms of business as

in, our Catalogue.
Export Order: enquirles welcome

5 min.}

Official Orders accepted from Educa-

tional and Government Departments.

ALL PRICES include VAT &L P& P

E. & O.E. SHOP HOURS 9-12.30, 1.30-5.00 5 days.
EXCEPT WEDNESDAY.

66 PAGES—3 000 ITEMS
1976 ISSUE FULLY ILLUSTRATED

*20p CREDIT
VOUCHERS
“ALL NEW STOCK

Boxes - Cases -
Kits - PC
Materials - Tools ~
Resistors - Test

Meters - Capacltors -
Hardware - Semi-
conductors - Books -
Pots - Coils - Audlo
Accessories - Screws -
Connectors - Audio -
Modules - Veroboard -
Transformers - Knobs -
Calculators - Audlo Leads -
Batteries - S dec Storage
Units - Heatsinks, etc., etc.

SPECIAL CAPACITOR KITS
€280 Kit—PC Mounting poiyester 250V 5 of each
value: 0-01, 0 022, 0-047, 0-1, 0-22uF, 2 of 0-47,
1uF, £1-88 n,
C296 KH—TubuIar pofyester, 400V, 5 of each value
001 0-022, 0-047, 0-1, 0-22uF, 20'047MF £2-87

Ceramlc Klt—sguare plague, 50V 5 of each vaiue,
22, 33, 47, 100, 220, 330, 470, 1000pF, 220, 4700pF,
0- OIuF £1-68 nét.

FULL SPEC. LED'S

Packe of 5—inc clips & data

4 P 4 ¥ 4
125" lens 167 leny 2 lens
RED 2075 2075 20-78
GREEN 21-20 £1-20 £1-20
YELLOW £1-20 £1-20 £1-20
ORANGE £1-20 £1-20 £21-20

ECONOMY QUALITY LED's
MIXED BAGS ALL COLOURS OF ALL SI1ZES—
IDEAL FOR EXPERIMENTS
50—£5
100—£9

FULL SPEC LED
SEVEN SEGMENT DISPLAYS

0-3” COMMON ANODE

L.H. DECIMAL N
RED. GREEN, YELLOW oy
2135 ex inc data D

ECONOMY QUALITY
0:3” COMMON ANODE—L.H. Dec. RED 73p ea.

SPECIAL RESISTOR KITS (CARBON FILM
5%) (Prices Include post & packing) 10E12 -W or
W KIT: 100f each E12 value, 22 chms—1M, a total
of 570 £5-29 net. 25E12 } W or $W KIT: 25 of each
E12 value, 220hms—1M, a total of 1425 £12-64 net,

B. H. COMPONENT FACTORS LTD.

MULTIMETER u4323
22 Ranges plus AF/IF Oscillator 20,000Q/Voit.
Vde—0'5—1000V in 7 ranges
Vac—2-5—1000V in 6 ranges
Ide—0-05—500mA In 5 ranges
Resistance—5Q—1MQ in 4

ranges.
Accuracy—5% of F.5.D.
OSCILLATGR—1KHz and

465KHz (A.M.) at approx. 1 Voit.
Size—160 x 97 x 40mm.

Supplied complete with carrylng

case, test leads and battery.

PRICE £9:95 net P, & P. 75p U4323

PLASTIC BOXES—

COLOUR GREY

ABS—RIibbed inside on Smum centres for 1-5mm
PCB. Brass Corner ineerts for securing top wlith
3mm serews. 62mm x 112mm x 31mm 1.9 52p ea;
10+ 48p: 120mm x65mm x 0mn 1-9 86p ea;
10 82p es; 150mm x 80mm x 50mm 1-9 75p ea;
10+ 71p ea.

POLYSTYRENE—PLAIN INSIDE—TOP SECURED
BY SELF TAPPING SCREWS
8lmm x 112mm x 3lmm 1-9 85p ea, 10+ 32p ea.

SPECIAL OFFER
SAMPLE PACK—4 BOXES8—1 ea size 1210

P. & P. 25p per £I~rnln£mu{|1 25p.

MULTIMETER u4324

34 Ranges. High sensitivity. 20,000Q/Volt.
Vdc—0-6—1200V in 9 ranges,
Vac—3—900V in 8 ranges.
Ide—0-06—3A in 6 ranges.
lac—0-3—=3A in 5 ranges.
Resistance—250Q—5MQ in 5 ranges.
Accuracy—dc and R—23% of F S.D.

ac and db—4% of F.S.D
Size—167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare dlode and ba"ery
PRICE £11-72 net P. & P. 7 U4324

MULTIMETER U4341
27 Ranges plus Transistor Tester. 16,700Q/Volt.
Vdc—0-3—900V -in 8 ranges.
Vac—1-5—750V in 6 ranges.
Idc—0-06—600mA In 5 ranges.
lac—0-3—300mA in 4 ranges.
Resistance—2KQ—2MQ in
4 ranges. Accuracy—dc—2 % .
ac—4% of F.S.D.
lle—lO—{sSO |n 2 ranges. - ”
Size—115 x 215 x $0mm. L]
Complete with carrying - E
case, test leads, and battery.
PRICE £12°10 net P. & P. 75p U4341

MULTIMETER U4313
33 ranges. Knite edge with mirror scdle.
20,000Q2/Volt, High accuracy, mVdc—75mV
Vde—1-5—-600V in 9 ranges.
Vac—1-5—600V In 9 ranges.
1dc—60—~120 microamps in 2.
Idc~0-6—1500mA in 6 ranges.
lac—0'6—1500mA in 6 ranges.
ResIstance—TKQ—1MQ in 4 ranges
db scale—10 to + 12db.
Accuracy—dc—11%, ac—2{%.
Slze—115 x 215 x 90mm.
Complete wlith carrying case.
test leads and battery
PRICE £16-09 net P. & P. 75p. U4313

NEON INDICATORS

150mm lead out wires
TYPES AA AH

I’f’

Fit Smun hole and ivclude spire clip for fixing

RED, AMBER CLEAR, OPAL 19p ea
GREE -28p ea
TYPE MP

Fite 6:4mm hole-—nut fixing
RED, AMBER, CLEAR, OPAL -22p ea

LAMPHOLDER DH

Takes either LES (with adaptor poanied) or
MIDGET FLANGE BULBS.

Fits 13 hole—nut fixing
RED, BLUE, GREEN, AMBER, CLEAR. OPAL,
ORANGE 25pea (bulbs not provided)

North Street, Leighton Buzzard, LU7 7EG.

Lelghton Buzzard 2316 (Std. Code 05253)

(P W.), LEIGHTON ELECTRONICS CENTRE

tu.:

QUOTATIONS FOR LARGER QUANTITIES ON
REQUEST. ALL PRICES INCLUDE VAT AT 8%
ORDERS UNDER £10 please add 20p P.P. ORDERS
FOR BOXES P.P. 25p per £1—Min. 25p to Max. £1.50
TERMS C.W.0.

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue,
Cheadle Hulme, Cheshire SK8 7JP
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by Eric Dowdeswell G4AR

T has always amazed me to realise that the act of
I sitting down and taking a written examination,
successfully, should enable anyone to go on the
air with 150 watts DC input, or the equivalent in SSB,
without ever having touched a piece of radio equip-
ment in their life! The results of the misuse of
such a transmitter on the neighbouring TV’s are not
hard to imagine! Even if the transmission is ‘clean’
and up to the standards required by the Home Office
the newcomer will not have the faintest idea on how
to tackle TVI problems. Unfortunately, it is only
after the ‘black box’ has been bought, at some ex-
pense, that these troubles come to light, which
accounts for the number of commercial transceivers
one sees for sale in our magazines, by newly licensed
amateurs. And some other hobby gets another new-
comer!

But it is no good carping about the problem if one
is not prepared to suggest an alternative. The answer
must be to return to the days when one could start
with an ‘artificial aerial’ licence enabling experi-
ments with transmitters to be made on a dummy
load, followed by a minimum period on CW only
with low power, say 25 watts and then on to the full
licence. In this way a tremendous amount of ex-
perience can be gained and, above all, interest is
continuously stimulated. Now, pushing buttons on
the ‘black box’ soon palls, because one is learning
precisely nothing other than the procedure of talking
to another amateur and that’s just as simple as
talking on the telephone!

Nothing new in all this of course, so what’s the
snag? Just that the licensing authority would not be
prepared to undertake the additional work involved.
But in the interests of amateur radio could not the
RSGB undertake to administer such a scheme? With
official approval, of course, with the Home Office
just issuing the bits of paper. Oh, well, just a
thought!

Stephen Budd A8713 of Worthing reckons that
since the sunspot numbers seem pretty constant now
we could be at the bottom of the cycle so he’s looking
forward to better times. Well, I think we have been
at the bottom for some time and in spite of the fact
that new spots have already been seen for the new
cycle it will be a year or so before any significant
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improvement is noticeable. Paul Turner in Bishops
Stortford turned his spell in bed with flu to good
use by extending his aerial and putting his new
QR666 close to hand. He likes this Trio model except
that he feels he’d like a higher ratio drive on the
bandspread to assist with resolving SSB on the higher
frequency bands.

Now for the good news! Jeremy Hinton of New-
castle, Staffs., is now ex-A8962, thank goodness, and
proud owner of GBLIZ for the moment but could
have his G4+ 3 by this time, as he was about to take
his Morse test any day. He couldn’t wait to get on
the air and so popped round to GBKTW'’s shack for
a quick QSO with his new call. ,

Plenty of useful info in the latest Bulletin from
Stew Perry W1BB for the 160m addicts. Like WBLRL
who made WAC in two hours in the CQ 160m com-
petition in January! As Stew says, ‘WOW’! Seems
OKI1ATP write about his 160m beam in the Oct 75
QST. Anyone have any info on this? Depends whether
it goes up or outwards before I could try it out!
Stew worked EAB8CR/9 for his No. 127 country on
the band. Paul Barker in Sunderland zoomed in on
the SSTV contest but bad conditions limited his
results in Europe. The ARRL contest the same week-
end didn’t help either as no-one seemed to respect
the accepted SSTV frequencies.

Peter Readings, not too far away from me, in
Woking, was taken by my remarks on newcomers to
amateur radio, in the March issue. He started in
1935 with a one-valve PW design for the short waves
and getting back again now is brushing up for the
RAE, in due course. Martin Chapple A9090 in
Leamington Spa writes in for the first time. Aged 14,
he was ‘converted’, as he puts it, to amateur radio
when he visited a local special events amateur
station. He progressed rapidly to a Trio 9R59DS and
a 100ft wire and now contemplates a Microwave
Module for 2m and 8-element yagi plus the same
again for 70cm. He queries the many odd prefixes
to be heard these days. The best way to find out
where they are is to look at the ITU block alloca-
tions rather than the usual prefix list, which is
obviously going to be out of date the moment it is
printed. R. Berry of Colne thought he was interested
in the VHF bands until he got his 9R59DS going on
20m and now has the DX bug. He heard TG9TI
helping in the earthquake disaster which hit.
Guatemala.

Alan Doherty in Portrush, Co. Antrim found plenty
on 80m in the early hours with 3D2KG pushing his
total of countries heard on that band to 172. He
has an FR400SDX and FR50B for keeping an ear on
two bands at once! I wouldn’t mind the FR400SDX by
itself! His inverted-V on 80m is likely to be changed
to a delta loop before long. More info, please! Peter
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Allen A8677 was pleased with the improved results
from using a 132ft wire and found ZL3NR/C on 80m,
which can’t be bad! ’

A most interesting letter from Jim Durrant G4CEX
of Solihull, in which he supports my views on the
lack of encouragement being offered to the new-
comer by the RSGB. He plodded on alone “the only
English book I found of help was the one by Frank
Rayer” (well-known' PW contributor). “When 1 got
my ticket I joined the RSGB automatically but gave
them up after a couple of years as a bad job . . . .
don’t think I have seen one article in Radcom that
would be of any use to a beginner”. Need 1 say
more? He continues “I wish the powers-that-be in
the RSGB would take notice of your remarks and
really do something for the novice!” Congrats Jim
on sticking to it and I know you will not regret
getting your ticket, in spite of the obstacles.

A letter in a similar vein from A. J. Lees of
Bournemouth, copy to the RSGB, says he always
recommends beginners to take PW “as this maga-
zine has done more for beginners than any other
magazine”, He says “the newcomer eagerly scans
Radcom to no avail and becomes disillusioned and
thinks he has wasted his money”. If you are listening
regularly how about some reports OM?? Alan Dixon
A9037 of Kingston sympathises with Steve Cottis who
had trouble getting on an RAE course. Alan was
only 14 when he started his course last September
and has just heard that he has passed his RAE in

the December exam! Fantastic! So cheer up, Steve,
it can be done.

Finally, a note from Les Light G3KDL, Hon. Sec.
of the Radio Society of Harrow, club calls G3EFX
and G8JMR. Meetings every Friday at 8pm at the
Harrow Sea Cadets HQ, Woodlands Road, Harrow.
Features during April are a debate on HF and VHF
propagation and a talk on mobile operation by Fred
Barnes G3AGP. Two evenings a month are kept for
practical work and construction. So flock along folks,
nothing to lose but your bus fare!

I have been asked to dispose of a Hallicrafters
S108 receiver. Valves, thank goodness, MW to
to' 32MHz continuous, with amateur bands 10 to
80m on main dial, BFO, noise limiter and excellent
manual. Condition is very good and has been checked
out by yours truly. Sorry, but must be inspect and
collect, which a buyer would probably prefer anyway!

Log extracts

S. Budd:— 80m A4XGC CO2JA C31LC EA9FC
FG7AR/FS7T HZ1SH PJOUSA OE6DK/YK ZL3GG
ZL3INR/C 9Y4NP 40m VK3ZL 6WSFP 15m A4XGC
ZDBAR 9V1SH 20m FG7AR/FS7 ST2SA (14250 0700
Fridays) VS6BL YB1HF 9N1MM

P. Barker:— 20m SSTV CT1JI F9XY I1SU I10PCB
OZ5FG SMSEEP 20m A6XP EASCR/9 OE6DK/YK
OET7XBI (Olympic Games, Innsbruck)

A. Doherty:— 80m EASCR/9 FL8DJ HK1CHL
HP3XWB HR3JJR KL7HFQ PJSCO VP2DQ 574LW
3D2KG 20m YNTNHW

P. Allen:— 80m WB9AJF/6Y5 ZL3NR/C 15m
TU2EI 5N2ESH OE6DK/YK (Golan Heights) CYMJO
(Mozambique) 3B8CV

All stations are SSB except those of P. Barker, all
SSTV.

SHORT WAVE BROADCASTS
by Derek Bell

“defector”, if 1 may call him that, from the

A ranks of the licensed amateurs is Allan King

G4BKM of London who forwards a sample of
the duplicated report forms he sends out in search
of QSL cards. These forms give all the relevant
information in neatly spaced sections with the largest
space devoted to the ten minutes of programme
content that stations usually require. Despite this,
Allan complains that Radio Pakistan turned down
a request and on checking the tape recording of
the broadcast all details were found to be correct.
It seems to me to be a case of the station log being
at fault!

Two more newcomers to the hobby ask questions
that 1 must deal with in two sections, A. B. Towler
of Newcastle on Tyne would like to know what to
put into reception reports to gain QSL cards. This
should comprise the following: time in GMT,
frequency, your set and aerial type, the SINPO rating
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of the signal, ten minutes verbatim of the pro-
gramme content and your name and address. It
also helps to say a few kind words and say “please”
Information on types of set, aerial systems etc can
be obtained from the many very good leaflets issued
by Radio Nederland, PO Box 222, Hilversum,
Holland. I do not know of any duplicated report
forms for sale but the Post Office air letter form
should suffice provided that one does not have to
send IRCs to the station.

Sylvia Wood of Godalming is our second newcomer
although she is seeking. help to get her RAE “ticket”
so we may seen loose her. Ah well! win some, lose
some! The path to this side of our hobby starts by
getting the Guide to Amateur Radio from the RSGB.
Meantime, Sylvia, you will have to be content with
joining we mere DX fanatics. The log you were
asking about is usually a tattered notebook that the
DXer keeps of the time, date, frequency and station
name in order to jog his memory or give him a
guide as to what was heard and at what time of year,
since not only does reception vary with the season
but we are now in the sunspot minimum of the
solar cycle and it will be 1978 before we can expect
the beginning of any improvement.

Midst all the gloom however, David Sewell sends
us a selection of his best and these are Latin
American stations. This aspect of our hobby attracts
many listeners who like to specialise in these
stations. since there are many differing styles and
programme content is equally varied. Look forward
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN,

LONDON N22 45)

CLEAR PLASTIC PANEL METERS

8lze 59mm x 46mm x 33mm
38mm hole for mounting.

ME6G =8 to 50 micro amp Full Scale
ME7 =0 to 100 micro amp Fall S8cale
MES8 =0 to 500 micro amp Fall Rcale
9 ==0to 1 m/a Full 8cale
to 5 m/a Full 8cale
to 10 m/a Full Beale
to 50 m/a Full 8cale
ME13=0 to 100 m/a Full Scale
1o 500 m/a Full 8cale
to 1 amp Full 8cale

7=

A .C. Full 8cale
ME{8="8" Meter
ME19=%VU"" Meter

Phone 888-4474

BARGAIN PROJECT BOX.

A plastic box with moulded
extrusion raila for PC or
Chassis panels with metal
front plate fitted with four
screws (all supplied).

An ideal box to give a small
project a professional finish
S1ZE (Internal) 8lmm x
Slmim x 28mm.

OUR PRICE

40p. +8%

these meters require a

WAFER SWITCHES

OUR PRICE £3-00 -
+8% </

1 Pole 12 Way —_—
2 Pole 2 Way MINIATURE RELAYS
g;g}: ig:; Brand mnDew Trange O
2 Pole 6 Way British made Relays. Size
3 Pole 4 Way 137 x 1% x 3. Al two
4 Pole 3 Way 27p each +8% changeovers with 250v
SCOOP PURCHASE 1:5A contacts and suitable
MW—LW—FM BTEREO TUNER for fitting on *1m Veroboard.
We supply a MW-—LW—FM—Btereo Tuner fully [ Tvpe Volts Cur- Ohms
wired and aligned on a 6" x4”x1}” printed board, rent
plus the Ferrite Aell'lal and switch which you connect | 27/4 19v  17M/A 700
following our complete instructions. .
Now you only need a 9-12 volt D.C. supply and you can 21/A 12V 2BM/A 430
feed this tuner into any 8tereo Amplifier. 12/4  6v  33M/A 185
FANTASTIC VALUE AT £7:00+25% VAT All £1-30 each

POWER SUPPLY UNITS +
8%

PP1 switched 3, 44, 6, Th
9 and 12 volta st 500 m/a,
with onfoft switch and
pilot light. 8ize: 130mm x
58mm x 75mm.
ONLY £4-00
PP2 Bwitched 6—7§j—0
volt Battery Eliniinator.
Approx. size 23" x 23" x 3}".
Ideal for cassette recorders
£3-25 PP3 Car converter.
From 12v Pos. or Neg. to
=6—T¢~9 volt. Easy to
fit and transistor regulated
£3-80

CABLELESS SOLDERING IRON WAHL. “180—TIP”
% Completeiy Portable °

% Heats in 5 seconds

Solders up to 150 joints or more per charge
Recharges automatically in its own stand

No AC leakage or induced current to damage
delicate components.

Heata to 700 deg. F

Fine Tip for delicate and general purpose soldering
Only 8" long anil weighs just 6 ozs.

OUR PRICE £8-75+ 8% (spare bits are available)

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one pound
poly packs. Our Price 85p+P/P+ VAT @ 8% per Ib.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel Bass.
Middle, Treble, Each
channel has its own
sensitivity control.
Just connect the in-
put of this unit to
the loud U ter-

[FEVEVIVIe

LOW VOLTAGE STEREOQ
AMPLIFIER

8 Transistor 8tereo Ampii-
fler with Vol'e, Base,
Balance and Tone Controls.
Approx. 3 watts into 8
ohm per channel needs a
9/12 volt DC supply and
is complete on a 237 x7§”
P{C board.

1deal for domeatic record
players, etc. A Bargain at

25.+25% VAT.

ininals of an amplifier and connect three 250V up to
1000W lamps to the output terminals of the unit, and
you produce a fascinating sound-light dieplay. (Al

guaranteed.) £18-50 olus 75 P & P+ 8%
BARGAIN TRANSFORMERS

12.0-12 volt 500m/a
240 volt primary transformer bargain.

approx size 60mm x 40mm x 50mm
fixing centres 75mm
Our Price £1:20 + 8%

ABS PLASTIC BOXES+8%

Handy boxes for construetion projects.
extrugion rails for P.C. or chassis panels. Fitted with

1mm front panels.

1005 == 105mm X 73mm x 45 nun = 58p

1008 =150mm x 76mm x 47 mm =72p

1007 == 184mm x 124mm x 60nim = $1- 28

1021 = 106mm x 74mm x 45mm (sloping front)=55p

P.C. ETCHING KIT

This kit contains all that
the constructor will need to
etch the circuits of his own
design.

Contents—Plastic etching

Moulded

TELESCOPIC AERIAL

Nine section fully swivelling telescopic aerial with dBA
single bolt fixing or two hole Axing bracket.

Fully closed =7 1 b
Our Price 50p+P/P+ VAT @ 25%

Fully extended =43"

digh, Bample copper clad
board; Laminate Cutter;
Ferrlc  chloride;
Large Plastic 8poon; Etch

LOW NOISE LOW PRICE CASSETTES+8%

Good quality tape in well made screw type cassettea
Presented in single plastic cases.

C120 = 680p

10% Discount on ten or more cassettes af one type

C60=33p Co0=48p

Resisl. Pen; Full Etchiog
Instructions.

Complete and Big Kit
Value at £3-75p+8%

LOUDSPEAKERS +26% |

24”7 8 ohm 8dp ‘
21" 40 ohm 60p | |
21" 89 ohn, 60p

8” 8 chm ceramic £1-25

10-INCH 8 OHM DUAL CONE
Manufactured by “ELAC” {o a
,  very high standard these loud-
I «peakers are a real bargain
§ NP EC:—8ize=10" Dua! Cone.
i Power =10 Watts
Frequency ==40-12000Hz
+25% Our Pri 23-78p each

U.K. CAKRIAGE 50p UNLESS OTHERWISE STATED
VAT-—All prices are excluding VAT. Please acd to each item the VAT rate indicated.
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Get to the Point
Quickly

with ANTEX

Model X2

prices include Vat
‘p & p extra as shown
in brackets

Point 1
Near-perfect insulation.

Breakdown volitage 1500 A.C.
l.eakage current 3.5 uA.

Point 2

Top-efficiency in heat transfer.
Element slides inside the
soldering bit.

25 watts but equivalent in
heat capacity to 60 watts.
Point 3

High grade phsnolic
handie

{own moulding!}
Stainless steef shaft.
— 3 core 0.4mm.
Flexible lead.

Point4

fron-coated bits that do
not stick to the shaft but
slide on and off easily.
3 tip sizes 2.4, 3.2
and 4.7mm.

Point5

Price with standard
{3.2mm.) bit
£3-20(P+P 0.22)
Spare elements
£1-52

Spare bits
£0-50incl. V.AT. ;

Point 6

A well balanced
tool -
length 22cm.

weight 50gr.

10008

| [] Please send the following:

STAND ST.3

High grade insulation material,
chromium plated steel spring.
Suitable for ali our models.
Replaceable sponges,

space for spare bits.
Complete£1-37(P+P 0.24)

From electrical, radio or car accessory
shops or from Antex Ltd., Freepost
(no stamp required) Flymouth.

PL1 1BR Telephone 0752 67377/8

Name. |

[ ANTEX colour catalogue. Address
| enclose cheque/P.0O./Cash
| {Gwro No. 253 1000) PWI5/76
H
L0
75



AERIAL

This new CODAR A.T.U. tunes | -5-30MHz and is designed to match random
length single wire aerials from a few feet of indoor aerial to long outdoor
wires to the receiver.

Hi-Q low loss air spaced CODARCOIL Inductor with no less than 10 position
tapping switch and tuned by two air spaced variable capacitors, gives ex-
ceptionally wide range of matching to all types of receivers.

Compact size, handsome low slim line cabinet 9* x 57
Price £11:00 (carr. free + £2:75 VAT. "Well satis

*~ PR4O

R.F. PRESELECTOR

Will subscantially improve receiver performance over |:5/35 MHz. Three
switched bands, Codar-coil low-loss airspaced inductor with F.E.T. and wide
band R.F.amplifier gives outstanding performance. A must for the keen S.W.L
Price £11-00 (carr. free) + £2-75 VAT. "Fantastic’” Mr. A. White,

* CODAR COIL-PACK

Complete unit 550 KHz-30 MHz in 4 switched bands. With Aerial trimmer.
Aligned, tested, ready for use. Suitable for valve or F.E.T. Mixer/Osc. As used
in the CR70A, Full instructions included for 450/470 KHz I.F.

Price £7-99 (carr. free) + £1-99 VAT. “Just what I've been waiting for!"
Mr. New, Sussex.

CR70A

Due to the very large amount of orders for the hand-built CR70A
communications receiver (UK and Export) now in hand—we regret
that we are unable to accept orders until further notice.

n‘ e 'Pay by ACCESS/BARCLAYCARD.
e | Quote No. clearly on Order.

Y

X Ready for use.
fied” Mr. Andrew. Devon.

® TELECOMMUNICATIONS AND I
ELECTRONIC EQUIPMENT
MANUFACTURERS 3

* SHORT WAVE KITS

You’ll be proud to say. ..
““I built itt”’

Y New!! MINI GLIPPER T.RF. SHORT WAVE KIT

Tunes 550 KHz-30 MHz complete coverage with 4 minjature piug-in coils.
Receives AM/CW/SSB. Electrical bandspread. Qutput for low impedance
headphones or any 2/8 ohm speaker (optional extras). Full step Yy step
pictorial instructions, simple to build, Printed circuit board. Steel cabinet.
A quality Codar-Kit, 12 month guarantee. The ideal low cost starter Kit for
the befmner S.W.L. to enjoy the fascinating hobby of long distance listening
and collection of colourful Q.S.L. cards from all parts of the world! (Size and
appearance similar to the RQB0). “Worked first time” . ... . Mr. Short-Dudley
Price complete (less PP6 battery) £10-80 (carr. free) + £2-70 VAT.

v MULTIBAND—G T.R.F. SHORT WAVE KIT

Tunes 550KHz-30MHzx complete coverage with 4 miniature plug-in coils.
Receives AM/CWY/SSB. Separate electrical bandspread. Main tuning cali-
brated, vernier slow motion drive. Qutput for any external 2/8 ohm loud-
speaker. Headphone jack. World-wide reception. Handsome styling, steel
cabinet. Full pictorial instructions, easy to build, printed circuit board.
Price complete (less PP6 battery) £18-00 (carr. free) 4 £4-50 VAT.

% CODAR AERIAL-KIT

Approx. 50’ stranded copper Aerial wire, plus 25’ insulated lead-in wire, 4
insulators, leaflet hints and tips on types of aerial.
Price £2-40 (post free) + 60p VAT.

* FREE ! ! Mustrated leaflets on request! (Stamp appreciated?)
EXPORT CUSTOMERS! We offer world wide mail order, free quote/leaflets
on request. (International Reply Coupon appreciated/)

CODAR AIR SPACED COILS—Any q i lied:
sions required, for free quote.

* j UST o UT' { The new “Mini Clipper RB''—ready built/tested

** (less PP6 battery) with 12 month guarantee—
only £15.00 + £3.75 VAT!—Also Multiband RE ready built/tested (less batt.)
£24.00 + £6°00 VAT! o

pl state dil

CODAR® TELECOM LTD., UNIT 2, BURRELL BUILDINGS, CHURCHILL INDUSTRIAL ESTATE, LANCING, SUSSEX. Tel: 090-63-61901
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FND500 Jumbo 05 CC Red LED now only £1-02

ADVANCED CLOCK KIT

Complete kit Including attractlve slim case for 6 digit alarm clock with bleep
alarm, snooze, high brightness driving of Jumbo LED displays, automatic
Intensity control—with optlonal add-ons of touch switch snooze control
and crystal control/battery back-up. £26-80

P.E. CAR CLOCK with Journey Timer

6 diglt clock for use In any car with 12V battery, with an Independent journey
timer incorporated. Bright Jumbo LED display comes on with lgnition—

tic | ity control. C. | kit of all parts needed including
case, PCB's and all Full Instructi £39-50

Easy to Build E.E. DIGITAL CLOCK (Jan. Issue)., Kit of all components,
including case etc., for this attractive clock with 12mm green dispiay. Full
instructions. £15°70

50 Hz Xtal Timebase Kit for clocks {(incl. advanced kit above). £6:28
CMOS ICS [ CD4029 0-94 | CD4059 3-64  CD4510 1-12 | Displays
RCA MOT | CD4030 0-46 2 [ CD4511 1-28 |5LT-01 580
ONLY CD403t 1-82 CD4514  2:56 | DL704E  0-75
CD4000 0-17 | CD4032 0-88 CD4515 2-56 | FND500 1-02
CD4001 0-17 | CD4033 1-14 CD4516  1-12

CD4002 0-17 | CD4034 1-56 CD4518 1-03 | Display Int.
CD4006 0-97 | CD4035 0-97 D4520 1-03 | SN75491 081
€D4007 0-17 | CD4036 1-82 CD4527 1-30 | SN75492 1-02
CD4008 0-79 | CD4037 0-78 D 1-16 | CA3130 o0-88
CD4008 0-48 | CD4033 0-38 CD4555 - T4 | Lo o b
CD4010 0-46 | CD4030 2-86 CD4556 9-74 | Flat Ca 1';4
CD4011 0-17 | CD4040 0-88 MC14528 0-86 B
CD4012 0-17 | CD4041 0-69 MC14534 6-04 | . 3%
CD4013 0-46 | CD4042 0-68 | CD40T5 0 MC14553 4-07 18w:w'! ™
CD4014 0-83 | CD4043 0-83 | CD4076 1-27 | MC14566 1-21 ose
CD4015 0-83 | CD4044 9-77 | CD40T7 0-18 | MCM14552 10M for  4.80
CD4016 0-46 | CD4045 1-15 | CD4078 0-18 805 cr
CD4017 0-83 | CD4046 1-10 | CD4081 0-18 | Clock Chips | ¢ gocket
CD4018 0°83 | CD4047 9:74 | CD4082 0-18 | MK50253 5-60 | p; o

CD4019 0-46 | CD4045 0-46 | CD4085 0-59 | MM5314 4-44 | 100 0-50
CD4020 0-82 | CD4049 0-46 | CD4088 0-59 [ AY51224 3-66 | 4 4-00
CD4021 0:83 | CD4050 0-46 | CD4089 1-27 | AY51202 4-76 [ 3000  10-50
CD4022 0-79 [ CD4051 0-77 | CD4083 0-86 | MK50250 5-00

CD4023 0-17 ) CD4052 0-77 | CD4094 1-53 | CMOS Verocases
CD4024 0-64 | CD4053 0-77 | CD4095 0-86 | Books 7514104 2-64
CD4025 0-17 | CD4054 0-95 | CD4098 0-86 | No VAT or | 751411D 2-84
CD4026 1-42 | CD4055 1-08 | CD4087 2-95 | P & P 751412K  4-00
CD4027 0-46 | CD4056 1-08 | CD4099 1-50 | RCA1975 2-67 | uATELI2ZWC
CD4028 0-74 | CD405720-35 | CD4502 0-98 | MCMOS 2-77 080

ADD VAT at 8% (Higher rate does not apply to any of above).

15p P & P on orders under £3—Despatch is by 1st Class Post.

Price list and data sent FREE with an order, or on request (an SAE helps),
Official orders wel d (written or ph d)—Unlvs, Polys, Govt, Cos, etc
Export orders: no VAT, add 35p (Europe) £1 (overseas) for Alrmali p & p.-
(No Export outside Europe for databooks and t i )

SINTEL, 53n Aston Street, Oxford. Tel: 0885 49791

VALVE BARGAINS

Any 5-64p, 10-£1-10, 50-£5. Your

hoi: from the g list:
ECHB4, ECCB82, ECL80, EF80,
EF183, EF184, PC36, PC88, PCF80,
PCF802, PCL82, PCL84. PCLS5,
PCL805, PCL86, PFL200, PL38,
PL504, PY33, PY81, PY800, PY88,
EH90, 30FLI, 30FL2, 30PL14, 6F28

AERIAL BOOSTERS

We make three types of Aerlal

Boosters all for set top fitting, with

Co-ax_Plugs and Sockets,

Bif—For Stereo and Standard
VHF Radio.

812—For the older VHF Tele-
vision, please state BBC1 and
ITV Channels.

B45—For mon. or colour this
covers the compicte UHF
band.

All Boosters are complete with

onl t
Colour Valves 30p each PL508, ‘B:::_'y oz (10 CLly
PL509, PY500/A. Price £3-90 each.
Small Plastic Boxes (white) made out of high impact plastic with fiick
on lids. ldeal for most projects. Ali three types one price. Prices 13p each.

Ten £1-30. Size (approx.): Type 1—3}ins x 2§ins x 1in deep. Type 2—
3}ins x 22Ins x 2ins deep. Type 3—3}ins x 3}Ins x 1}ins deep.

Prices include V.A.T. P. & P, under £1-15p, £1 to £3-20p above £3-30p.
Overseas at cost, Money back guarantee on all orders,

ELECTRONIC MAILORDER LTD.,
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Te!l. Rams. 3036

COLLTONP.O.BOX 34.CANTERBUR 117 T

ALL PRICES INCLUDE P&P AND VAT,

AMTEX SOLDERING IRONS
(with siide on & off bits)

WIRE STRIPPER& CUTTER£0.85
HAND DRILLS 1 oytool precision,

15W 'C! minlature irons  £2.30 | compact,5/16" chuck £3.99
3/3271/813/16"bits-each  £0.45 | AERIALG Ewband 15- 120erm E1.80
'C!' Elements £1.10 | CASSETTE 'Head Dermagnetisers'
18W 'G' miniature irons £2.50 | Shaped pole-saves time £3.65
3/3271/873/16"bits-each  £0.45 EARPHONES Stethoscope £1.25
'G' Elements £1.35 Crystal earphone, lead& plug £0.65
15W'CCN'Low leakage irons £2.70 Headphone, 2,000 n. £3.20
3/3291/8Y3/16" bits-each £0.45 | INTERCOMS 2.station £6.35
'CCN' Elements £1.50 | MICROPHONES Dynamic £2.15
25W' X25' Low leakage irons £2.30 | PRINTED CIRCUIT KITS -All

3/3271/873/16"bits~each £0.47 | itema for producing p.c's £3.99
X25' Elements £1.15 SIGNAL INJECTOR -Audio through

'SK1]'SK2;)Soldering Kits £3.85
ST3 Standa-~for all models £1.10
SOLDER in Bib dispenser £0.45

video signals, self contained £4.25
STEREO HEADPHONES 8n £4.85
SPEAKERS -75mm dia.8n £1.00
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ON THE

AIR

to Lara Venezueld on 4800 at 0220, Juventud
Venezuela on 4900 at 0050, Barquisimeto Venezuela

- on 4990 at 0135. These were all pulled in on Dave’s
Trio 9R59DS with a trap dipole 25 feet high, but all
the same, undoubtedly and verily, only for night-
owls!

Ian Walker of Crouch End, London is baffled by
a station he heard on 2300 and 2750 simultaneously.
This came in on Ian’s Sony ICF5500M via the set’s
telescopic aerial. The clue to the ident of this
station is its claim to be “The voice of Soviet public
opinion”! The station is Radio Peace and Progress
and very little is known of its staff or its aims for
that matter. Ian describes the programme content
as documentary on political topics.

Just a short while ago the latest edition of the
Radio RSA bulletin plopped on to the mat at chez
Bell. This leaflet, a mere shadow of its former self,
covers the period of the summer schedules starting
in March and indicates that RSA will use 5980, 7270,
11900, 11970, 17780, 15155, 15220 and 21535kHz. Their
signals are radiated, with short breaks, twenty four
hours a day to various target areas and in different
tongues, but, strangely, while they have English
transmissions they only specify North Amecica as
an English target area while the other area is just
designated “Europe”.

Robin Bayley of Kingswood School, Wolver-
hampton reports the 15155 RSA service in German
at 1800, on a Marconi R1475 with a long wire, plus
NHK Tokyo on 15430 at 0805, TWR Bonaire on 11920
at 0030, Radio Nacional de Brazil on 11780 at 2100.
Another youngster is Stewart Fenwick of Clack-

mannan in Scotland, who reports that Radio Pyong-
yang recently sent him a QSL after 106 days and 1
use this to mention that reports have been noticed
of late that the station in Fukien, China has re-
emerged after a long period, on 2430. This station
is very rarely reported and I can remember at a
European DX Council conference a German DXer
showing me one of their QSLs, written on rice paper
in Chinese, which he had waited a donkeys age to
get. At this time he claimed the station was a small
transmitter working mobile so if any one chances
on them please let us know all the details.

Ken Smith of Ross-on-Wye has some enquiries to
make about the Voice of America transmitter at
Rhodes. He thinks that the frequency has changed
for the 2100 session and asks for any information of
new frequencies. As I have said above, it is about
this time of year that the schedules change and so
it is possible that this station has disappeared from
its usual part of the spectrum. A reader who just
wants to be known as ‘“‘SS” suggests that the Radio
Australia signal on 9745 mentioned recently, in fact
comes from Melbourne as he monitored it over
Christmas, This may well be since stations, through
many causes, have to depart from the published
schedules and the poor old scribe slaving over a
hot tripe-writer can only rely on his friends who
write in to keep him up to date. SS also craves
info on “what to do with aerials”, well, one thing not
to do is to fasten them rigidly to trees, since, as
happened to a friend of mine in the recent gales,
the tree swayed and down came the lot! The answer
to this is to secure the long wire with one of those
rubber “ropes” that are used on motor cycle panniers
and car roof racks. If it is an inverted “L” longwire
have the foot of the “L” running down from the
support post and not down the house wall, and feed
into the house via a wire run from the far end of
the aerial. That brings this session to a close so I

“will wish you and yours best 73s.

MEDIUM WAVE DX
by CHARLES MOLLOY

HIS MONTH Alan Crookes reports from his

I new QTH in Sheffield. He bad to rebuild his
loop after moving house but his ‘shack’ is now

fully operational and he is using a Murphy B40A
communications receiver to pull-in his medium wave
DX. Stations logged include WINS, the all-news
station in New York City, which transmits on
1010kHz with a power of 50kW and three locals in
Newfoundland, CBN in St John’s on 640kHz, CKVO
in Clarenville on 710kHz and CJON St John’s on
930kHz. Alan points out that the announcement
“VOCM Radio Service” from CKVO is misleading
since CKVO is not mentioned in many station
listings, including the 1975 World Radio and TV
Handbook, as it came on the air as recently as
December 1974. The VOCM Radio Service is a local
network in Newfoundland with VOCM on 590kHz
in St John’s as the key station. Other members of
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the network, in addition to CKVO, are CHCM in
Marystown on 560kHz, CKCM in Grand Falls on
620kHz, CKGA in Gander on 730kHz and CKIM Baie
Vert on_ 1240kHz, all of which have been heard
recently in the UK. VOCM is one of the few medium
wave stations in Canada to use the prefix V in its
callsign; the majority start with the letter C.
Newfoundland became the 10th province of Canada
in 1949 but VOCM and four other well established
broadcasters managed to hold on to their original
call letters that were issued when the territory was
still a Crown colony.

The World Radio and TV Handbook, generally
regarded as the DXers ‘bible’ is published annually
in Denmark and distributed in the UK by Billboard
Publications. It is printed in English and can be
ordered through bookshops. It costs £5. The WRTVH
lists all known broadcasting stations (and TV
stations) with the exception of low power locals in
the USA and low power relays elsewhere. AM
broadcasting stations are listed by frequency and
there is a section for each country which gives the
hours of transmission, addresses and QSI. infor-
mation. The less pretentious “Guide to Broadcasting
Stations” at 80p is produced in the UK by Butter-
worth and is on sale in many bookshops. AM
broadcasters in Europe and North Africa are listed
along with a selection of the more powerful medium
wave transmissions from other parts of the world.
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This is a very useful book for the beginner. A

similar publication “World Radio TV Listings” is
available for 60p.

The Foreign Broadcasting Information Service of
the United States Government produces ‘Broad-
casting Stations of the World Part 2” at intervals of
about two years. ANl broadcasting stations located
outside the United States and in the frequency
range 150kHz to 26MHz are listed. This bulky paper-
back can be obtained for $2-50 postpaid from the
Superintendant of Documents, Government Printing
Office, Washington, DC 20402, USA. Quote
Pr.Ex-7.9:972 Part 2 and be prepared for a wait of
several weeks!

Steve Whitt (London) refers to a wavetrap which
he inserted between his loop aerial and the input to
his communications receiver, in order to reduce
local interference on 1546kHz. It is a parrailel tuned
circuit which can be tuned across the medium wave
band. It offers a high impedance at its resonant
frequency and a low immpedance at all others and
when it is placed in series with the aerial lead, it
will reduce the strength of an unwanted station,
leaving others unaffected. A medium wave tuning
coil and appropriate variable capacitor, or pre-set, to
tune across the medium wave band, are the only
components required. The coupling winding is not
used. Tune the receiver to the unwanted signal,
adjust the wavetrap for minimum signal strength and
the receiver can be used normally.

S. Lydon (Kingston-on-Thames) has been trying,
without success, to tune-in to the lrish Speaking
Radio (}{adlo na Gdeltachta) a network of VHF and
MW traansmitters in the Republic of Ireland. There
are three outlets on the medium waves; Connemara
on 539kHz with a power of 2kW, Kerry on 962kHz
with 1kW and Donegal on 1250kHz with 10kW. In
spite of their proximity to England these- stations
are rather diftficult to pick-up, mainly on account of
co-channel interference. The writer, from his QTH

in North West England, can hear Connemara
during the evening after dark, using a Marconi
Mercury receiver and a medium wave loop. The
station is on the air from 1800 to 2100 approximately
and with a bit of luck might just be audible in the
London area. Radio na Gaeltachta is an example
where DX means Difficult rather than Distant.
Torshavn in the Faroe Islands on 584kHz is another
‘Difficult’ station. Some DXers, including the writer,
have had to wait for years before receiving a rather
attractive QSL card as a reward for persistance.

D. R. Mayhew reports hearing Kinshasa in Zaire
on 692kHz and Dakar in Senegal on 764kHz, using
a Philips receiver and medinm wave loop aerial.
Medium wave stations in Africa are often heard well
in the UK at this time of year. A loop is very
useful for listening to this continent since the DX
lies to the south and the interference from Europe,
in general, comes from the east so it is not difficult
to null-out the QRM. Stations to look for during the
evening are Tenerife in the Canary Islands which
broadcastsin Spanish on 620kHz; ELBC in Monrovia,
Liberia which has English programming on 629kHz;
Enugu, Nigeria which is a weak signal clear of inter-
ference on 1320kHz at 2300; Nouakchott, Maure-
tania on 1349kHz and, from the Republic of Guinea,
Conakry which is a strong signal on 1403kHz after
2300hrs. There are two long wave stations in Africa,
both coming in at good strength in the UK. From
the top of a mountain near Azilal in Morocco the
home service in Arabic is transmitted with 800kW
on 209kHz, while from nearby Algeria the French
programme comes from Tipaza with a power of
1500kW on 245kHz.

BROADCAST BANDS

Short Wave reports by the 15th of the month
to Derek Bell c/o Practical Wireless, Fleetway
House, Farringdon Street, London, EC4A 4AD.
Medium Wave Logs to Charles Molloy, 132 Segars
Lane, Southport, PR8 3JG.

AMATEUR BANDS

Logs covering any Amateur band/s in band/
alphabetical order by the 25th of the month to
Eric Dowdeswell G4AR, Silver Firs, Leatherhead
Road, Ashtead, Surrey, KT21 2TW.

HINDIY NOTE!

TELE TENNIS SCORING UNIT
September T4

Some readers have queried the origin of
the timing signals used for this unit.-The
signal Q3 originates at pin 13 of IC53, signal
SP2 at pin 3 of IC56 and signal SP6 at pin 8
of 1C57. Note also that IC32 is shown as a
7410 which should read 7400, as in circuit
diagram.

AVAILABLE NOW! o

REPRINT OF PW’s -
TELE-TENNIS SERIES
July-Novembher 74

2

g o

Send 75p + 10p (post & packmg) to. o
Editor (PW Tele-Tennis),

Fleetway House, Farringdon Street 5=
London, EC4A 4AD G o = :

78

Practical Wireless, May 1976



reenbank Electronics c.uw

The illustration shows the two P.C.B. module kits already assembled, one has 8mm high digits,
the other has 16mm high digits. Also shown is an example of a completed clock.

Free on request: Data on AY-5-1224 and MK50253 clock chips, 4 and 6 digit alarm cloci suggested
circuits, quartz crystal timebase, and L.E.D. displays, (If you can send an S.A.E., it makes things a

tittle easier for us).
CLOCK CHiPs

AY-5-1224A 4 digit basic clock £3:50 MK 50253 4/6 digit alarm/snooze £5-50
ECONOMY RED LED DISPLAYS (‘Class II’ quality, but guaranteed by us, fully returnable if

not satisfied).

*
*
*
*
*

*

* % o+ ot

DL-707E/DL-704E 8mm (0-3”) 70p. DL-727E/DL-728E 12mm (0-5”) Double Digit £1-80. DL-747E/
D1.-750E I6mm (0-6") £1-50.

CMOS WITH DISCOUNTS! (Any mix: disc. 0% 25+, 25%, 100+)

4000/14000 0-15
4001/14001 0-15
4002/14002 0-18
4006714006 0-95

7/14007 0-15
4008/14008 0-75
4009/14009 /S
4010/14010 N/S
011/14011 015
4042/14012 0-15
4013/14013 0-45
4014/14014 0-80
4015/14015 0-80
4016/14016 0-45
4017/14017 0-80
4018/ — 0-80
4019/14519 0-45
4020/14020 090
4021/14021 0-80
4022714022 075

4023714023
4024/14024
4025/14025
4026/ —
4027/14027
4028/14028
4029/ —
4030/14507
4031/ —
4032/14032
4033/ —
4034/14034
4035/14035
4036/ —
4037/ —
4038/14038

4041/ —
4042/14042

0-i5

a~
o]

4043/14043
4044/14044
4045/ —
4046/14046
4047/ —

4048/ —

4049/14049
4050/14050
4051714051
4052/14052
4053/14053
4 —

0-80 4066/14066
0-75 4067/ —
115 4068/14068
1-10 4069/14069
0-70 4070/14070
0-45 4071714071
0-43 4072/14072
0-45 4073/14073
075 4075/14075
0-75 4076/14076
0-75 4077/14077
095 4078/14078
1-08 4081/14081
1-08 4082/14082
20-35 4085/ —
10-60 4086/ —
0-90 4089/ —
16-40 4093/14093
N/S 4094/ —
0-90 4095/ —

: —-—00000000=0000000NO
vt o et e e e e e ND O
e ettt

©
a

DIGITAL CLOCK

P.C.B. MODULE KITS
(ex. VAT, p&p)

With 8mm digits £9-29
With 16mm digits £1 2-53

Features:-—

High quality fibreglass P.C.B. 112 X 89mm (both
types), a case is available as illustrated. or you can
make your own.

All components mount on one side of the board for
neatness and easy construction. R
AY-5-1224A chip and L.E.D.s ‘plug-in' for simple
assembly and servicing.

Uses L.E.D. display (believed to have the longest life-
time of all electronic display types known at present).
A single 12V, 500mA, 50 Hz supply is the only input
rem)nred (c.g. our 2 X 6V Min. Tr. @ £1-52 ex. VAT,
etc.).

Eight pages of ‘step-by-step’ instructions are pro-
vided, and back up assistance if you need it—success
guaranteed! Suitable for even the absolute beginner.

12 or 24hr display modes.

Easily converted to give additional 4, range ‘stop-
watch’ facility, for ¢.8. darkroom timer.

All parts available individually at no increase in
price—buy only what you need.

Modules can be supplied already led and
tested for an extra 75p (+ VAT etc.).

Module kits include: P.C.B., AY-5-1224A chip,
4 L.E.D. digits, transistors, diodes, resistors,
capacitors, fuse and holder, pins.

CA 3130 COS/MOS Operational Amplifier 75p

14501/ —
14502/4502
14505/ —
14506/ —
14508/4508

14510/4510
1451 1/4501

14512/ —
1451474584

0-85 14515/4515 2-53 14543 — 1-50
2-95 14516/4516 1-10 14549/ — 2-93%
1-50 14517/ — 5-40 14552/ — 8-08

14518/4518 1-00 14553/ — 3-50

14520/4520 $-00 14554/ 1:20
' 14521/ — 2-00 14555/4555 0:70
1-50 14522/ — 1-30 14556 /4556 0:70
4-25 14524/ — Nﬁ 14557/ — 3:20

14526/ — 1- 14558/ — 0:90

14527/4527 1-20 14559/ — 1:95

14528/4098 0-83 14560/ — 1-58
0-15 | — 1-30 14561/ — 045
1-00 14530/ — 0-65 14562/ — 5-28
3-30 14531/ — 1-28 14566/ — 1:20
0-35 14532/4532 160 14572/ — 0-35
2-35 14534/ — 6-00 14580/40108  6-00
1-10 14536/ — 2-83 14581/40181 3-05
$-25 14537 — 15-2% 14562/40182 1-15
1:08 14539/ — 1-03 14583/ — 0-71
2-55 14541 — 1-80 14585/ — 1-45

Terms: C.W.O. Add VAT to all prices at 8%. Post etc, U.K. 10p per order, export 75p (no VAT). All orders processed on day of receipt
- )

GREENBANK ELECTRONICS (Dept. VW5P)

94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG, England. Tel:—051-645 3391

eB

P.B. Electronics (Scotland) Ltd.,
57 High Street, Saffron Walden, Essex.

Tel: Saffron Walden (0799) 22876.
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FULL POSTAL ADDRESS

FREE SUPER SOLDER BOARD WITH EVERY DEC
BUILD CIRCUITS EASILY

PUSH COMPONENT-IN -

NO SOLDERING

| Essex. Please find enciosed P.C./Cheque value £ . , . . . ..
| __ S-DeCs + Free Super Solder Board £1.80 l
| T-DeCs + Free Super Solder Board £3.87 '
| U-DeCA + Free Super Solder Board £4.31 l
| |

Designing circuits is easy with DeCs, just plug in your components. Each
DeC breadboard is complete with step-by-step instructions. When circuit

is designed, take components out and use them again OR plug components
into SUPER SOLDER BOARDS for a perfect, finished P.C.B



RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED

[RCS 100/

Four inputs. Four way mixing, master volume, treble and
bags controls. Suits all speakers. This professional quality
amplifier chassis is suitable for all groups, disco, P.A., where
high quality power is required, 5 speaker outputs. A/C msins
operated. Slave output. Produced by demand for a quality

valve amplifier.
Suitable carrying cabinet £14. Price ‘85 carr. £2-50

”
BAKER MAJOR 12" £11.50
q Post 80p
e | 30-14.500 c/s, 12in. double
\ o jiw L cone, wooler and tweeter cone
(i a1 toxether with a BAKER
% ceramic magnet assembly
having s flux density of
14,000 kauss and a total fiux
of 145,000 Maxwells. Bass
resonance 40 c/s rated 25
walts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, batflle

and instructions. £ I 4 o 50

Please state 3 or 8 or 15 ohms. Post 50p

ANOTHER R.S.C. BARGAIN !
i e e s i, 16 7, 8

Price £3 M 45 Post 40p

8" or 10" x 6" ELAC
- HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50 18,000 cps. Bass resonance
58 cps. 8 ohm impedance.!

10 watts, ‘4.35

TEAK VENEER HI-FI SPEAKER CABINETS

Fluted Wood Fronts
MODEL “A". 20 . 13 - 1gin,
opidin o f 12 . 5O Lo

10in round £4°95.

‘For in. or . ost
8 in. speaker £6 95 75p
MODEL “C". 30 20 12in.

Reflex cabinet will accept 1-12in.
bass unit, 1 5in. mid range. 1-3in.
tweeter. Teak fnish. Grooved

front £2| ,5 Cl;a.

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p 1t.

GOODMANS CONE TWEETER

3}in, diam. 18,000 C.P.5. 25 WATTS 8Q £3’60

BARGAIN 4 CHANNEL TRAN-
SISTOR MONO MIXER. Add
musical highlixhts and sound
eflects to recordings. Will mix
Microphone, records. tabe and
tuner with separate controls into

singzle output. 9 volt £5:20

battery operated.
STEREO VERSION OF ABOVE 16 85,

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods of electronic power.
Ab used by leading groups.

Useful response  30-13,000 cps.
Bass resonance 55 cps.
GROUP *25”
1221 30 watt £8.95
3, 8 or 15 ohms. T

ost
GROUP “35°"
12in 40 watt 3 £ I 0.50
3.8 or 15 ohms. nED
crovp “soi2 £ ]4-50
2in 60 watt prolessional
model. 8 ohms or 15 ohms. Post 80p

UP " ”

mrses > £19-50
8 or 18 ohms. oo

pos

MAJOR 50 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
Ideal for Groups, Disco and P.A
4 inputs speech and music.- 2-w:
mixing. Output 8/15 ohm A.C.
8sparste treble and bass contr
Guaranteed. Details §.A.E.

Latest 100 watt Model as illustrated £68

100 WATT DISCO AMPLIFIER CHASSIS
£52

4 speaker outputs, vol., treble, bass controis
or in cabinet £59,

QUALITY LOUDSPEAKER
ENCLOSURE

BARGAIN 3 WATT AMPLIFIER. 4 Transi
Push-Pull Ready built with volume, treble
bass controls. 18 volt battery operated, Mains Supply £3-45.

THE “INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable lor cassettes, and all sizes of
tape reels. A.C. mains 200/240V,

Leaflet §.A.E. £4 R 35 P:OI;

» Teak
8ize 18}in -

d 1in thick wood cabinet.

18iin - 8jin. Weizht
231b. This cabinet leatures s wide
mesh Silver Grill covering s separate
compartment for mounting Tweeters
or Mid-Range Horn. The fully sealed
bass compsrtment is cut out for
84in Wooler, £7-50. Carr. 85p. Rosewood Version £8-50.
Carr. 85p. Baflle could be cut for larxer speaker.

P.W. SOUND TO LIGHT DISPLAY

wartR HEATING ELEMENTS
OFFERING 1001 USES for every type of heatingz and
drying applications in the home, Raraze, zreenhouse.
factory (available in manulacturing quantities). Approx.
size 107 - 8! Ain, Operating voltage 200/250V. a.c.
250 watts spprox. Printed circuit element enclosed in

fitted with ing wires, Completely flexible
providing safe Black heat, British-made for use in photo-
copiers and print drying equipment.
Ideal for home handy and
for Heatinz Pads, Food Warmers. Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers. towel rails ideal for
siring cupboards. Ideal for anti-Irost device for the zarage
- preventing Irozen radistors or acting a3 oil sump heater.
Use in greenhouse lor seed raisin® and plant protection.
Invaluable aid for bird houses. incubators. efc.. etc. Can
be used in series for lower heat. Or in paralie] for hizher
heat applications.

ONLY 40p EACH (FOUR FOR ¢i-50)
ALL POST PAID Discounts for guantity.

RADIO COMPONENT SPECIALISTS

Minimum post 30p.

80

Components Liats 10p.

Complete kit ot parts with R.C.S. Drinted circuit. Three

;-)l:lnnebll. 800 :o l1,(}00 walt esch. As featured in
cember Practical Wireless. q o

Cabinet extra £3. price £12 50

8 inch PHILIPS LOUDSPEAKER
4 ohm. 4 watt, ceramic maknet £| ’95

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS

for Disco or PA all fitted with carrying handles 5 b
Black finish. Other cabinets in stock. nd corners

50
WATT
R.M.S.
£43

70
WATT
R.M.S.

£46,

100
WATT
R.MS.
£55

Ix 15”1 x 127 100 WATT CABINET
Size 36" x 24" x 15" £63-50.

Ideal for Disco or PA work. High
quality.

SUPERB HI-FI

I2in 25 watts

A high quality loudspeaker,
its remarkable low cons
resonance ensures clear
reproduction of the deepest
bass, Fitted with a speciaf
copper drive and concentric
tweeter cone resulting in full
range  reproduction  with
remarksble eficiency in the
upper register.

Bass Resonance - 28eps
FluxDensity 16,500 rauss
Usetul response 20-17,000cps
8 or 15 ohms models,

Post

£ I 7 80p
AUDITORIUM

12in. 35 watts

A full range_reproducer for
high power, Electric Guitars,
public address, multi-speaker
systems, electric orzans.
Ideal for Hi-Fi and

Discotheques.
Bass Resonance 38cps
Flux Density 18,000 gauss

Usetul response  25-16,000cps
8 or 15 ohms models.

£15-50 : _
AUDITORIUM

15in. 45 watts

A high wattage loudspeaker
of i 1 quality with a8

MAINS TRANSFORMERS

8 VOLT { AMP. £1-00 3 AMP. £1-40
12 VOLT 300 MA. £1-00 750 MA. £1-30
18 VOLT i AMP. £1:00 2 AMP. €2-00
20 VOLT ! AMP. £1-75 1 AMP. £2-00 3AMP. £2-20

level response o above

8.000 cps. Ideal for Public

Address, Discotheques. Elec-

tronic instruments and the

home Hi-Fi.

Bass Resonance 3bcps
15,000 zauss

Flux Density
20-14.000cps

E.M . TAPE MOTOR

4 pole, 240 v. Size 3! 2lin. £| ,85

1200 rpm. 8pindle in, dia-

meter, 120v version 75p. Post 45p

E.M.l. GRAM MOTOR

120V or 240V a.c. 2,400 rpm .

2-pole. Size 2]  2lin. £1-25
Post 35p

Cash price includes VAT

Access & Barclay cards welcome.

Tsetul
8 or 15 obms models,

£1950

Hi-Fi Encl Manual plans, designs.
crossover data and cubic tables, 68p 0

Post
80p

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—1I Sat. 9—S (Closed for lunch 1.15—2.30)

Rail Selhurst. Tel. 01-684 1683
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

BARGAIN OFFER
MIXED T PACKS, resis-
tors. capacitors. switches. pots, etc. All new
{random sample bag revesl
¢ pack, while stocks last
aection cois, around TMHz.

| core o vary the inductance. many
ly rewound, 3 for

] . CANS, approx. hin x fin x 1in high
lround 3 5-SMHz, 2 separate tranaformers In
1 can, internally screened, v 50p +25% VAT

2-8pF, 10mm circular ceramic trimmers (for
VHF/UHF work) 3 pin mounting, 5 tor 50p

TO3 transistor insulator sets. 10 for 50p

PC Board Withdrawal handles. mlnd cois
8 for 50p.

Solder. 20 SWG. 60/40 alloy, approx 8 yds for 25p.
MINIATURE 2 PIN PLUGS AND SOCKETS
(1t Into }in hole. pln' loud wlith covers for
chassis mounting, used for in-line
conmcwn) Barg In plckovaplugu + 3sockets

s, 50p.
PnoenAunEns (magnetic devices). Contsin

SMALL MAINS SUPPRESSORS tamall chokes
ideal for radio, H-FI Inputa. etc ) approx. ¢in x
1410, 3 for 50p.
PERSPEX TUNER PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channels 0-70
clear numbers. rest blacked out, smart modsrn
appearance, 8ize approx B8}in x 1}in, 2 for 3%p
1 n, tin spindie (ex-equip)
ailable. 2kohm, Skohm

Meters, 2 in square, plastic fronts (these
paper tuck over the original marked

0-1mA which ly pesled oft and an internal

18K resistor which I. easlly removed), £1-75

each or 2 for £3

R/S Midget 3 pole 4 way,

40p each

SPECIAL OFFER

Miniature S0ohm Coax, high quality, PTFE

insulation and biue PTFE cover. solid silver

nnd silver plutsd braid, approx 3m
eat for unit wiring of AF

lugu up to mcm-. #1C.). 4 metres for S0p.

rotary switChes

{suitable for mains op-ulion)

wl(n 9 rotating cams, all Individuaily adj L1

Idnl for switching disco lights. displa)
machine p

llcw motion motor to drive cams, not supplled}

9 awitch version £1-50, or 15 switch version £2

Dept PW, 5STATION ROAD, LITTLEPORT, CAMBS., CBE1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLUGS AND SOCKETS

BNC Socket (Single-hole mounnng type} Ex
squipment (specisl offar) 3 for

BNC Plugs (ex-squipment}, 5 for 3]

N-Type Plugs 50 ohm, 80p sach, 3 for £1-50
N-Type Sockets (4-hole chassis mounting. 50
ohms (a small cosx laad type). 50p each

PL259 Plugs (PTFE), brend new. packed with
reducers, §5p or 5 for £3

50238 Sockets (PTFE), brand new (4-hole fixing
type). 30p each or 5 for £2-25

25-way ISEP Plugs snd Socksts. 40p set {1 plug
+ 18kt)

Plugs and sockets sold sep ly at 25
Bulgin Round Free Skis. 3 pin, for mai
on test squipment, etc . 25p each

ch

SPECIAL OFFER!
éﬂzklsgs TRANSFORMER. TYPE 14.4. 14V at 4A

DIECAST BOXES (approx size in inCris)
X 1ax12

Piease add 8% VAT

Bulgin Flat 2-pin Flex Ci
40p each

HEAVY DUTY HEATSINK BLOCKS,
base lru Nm x 2in. with 6 fina. total height
241n 50p ea

W IELAVS. Continental type. 2 pole Change

over, 35p

RU!BEI MAGNETS tin square, with mounting
hole. 20 for 30p

SPERRV 7-8EGMENT P.G.D. DISPLAYS, digit
helght 0:3in red. with decimal points, 150V to
200V (nominal 180V) operation These are high-
volt industriai type and therefore brighter than
normat displays. All brand new, HE
BARGAIN PgICE OF sop PER DIGIT TYPE 332
{two digits in one mount) £1 each. TYPE 333
(three digits on one mount) £1-50. (Sorry, no
singte dlalt available ) Data Supplied

BSX20 (VHF Osc/Mult), 3 for 50p.

BC108 (metal can), 4 for

PBC 108 (plastic BCOI(!). 5 for S0p
T

TRANSISTOR HEATSINKS, to take 2 x TO18
tranaistors. screw in clamps, block size 1 x §
Hn, with holes for mounting. 3 for 50p,

HiGH OUAL"'V SPEAKERS, 84in x Bin elliptical
ted up

count
available} + 28% VAT.

TV PLUGS AND SOCKETS
TV Plug (matal type), 5 for S0p.
TV Sockets (metal type), 4 for S0p.
Line Connectors (back-to-back socketa). 4
for 30p. Piease add 25% VAT

0C200 for 50p.

BFYS1 Transistors, 4 for 60p_
BCYT2 Transistors, 4 for 50p

PNP audio typs TOS Transiators, 12 for 25p.
BF152 (UHF amp/mixer). 3 for S0p
BA12) Varicap Diodes. 4 for 50p.

chassis ]

Mobile Converters, 24V DC input 13 8V at
approx 3:4A DC output, fully stabilised. £3-50
each (ideal for running 12V car radio from 24V
lorry battery)

Pkts of 2BA Nuts (the self-locking ones with
the nylon tnsert} 100 for 50p

WELLER SOLDERING tRONS

EXPERT. Bulit-in-spotlight illuminates work

Piatol grip with fingertip trigger High efficiency

copper soldering tiy

EXPERT SOLDER GUN. £6-30 + VAT (54p)

EXPENT BOLDER GUN KIT (spare bits case
c.). €980 + VAT (78p)

snns BITS, PAIR. Mp + VAT (2p}

N SOLDERING IRONS

We now stock Spliralux Tools for the electronic

W » Nut Sp: and
Metric sizas. pop rivet guns. etc. S A E for ist

LF. Cans, fin :qulu suitable for rewind, 6
for 30p +25%

Mlnlatum euphonu with min jack plug. 2 for
50p + 2!

Dubiiler Etsctrolytics, SOuF, 450V, 2 for 50p
Dubiller Electrolytics, 100uF, 275V, 2 for 50p.
Piessoy Electrolytics, 470uF, 83V, 3 for 50p
TCC Electrolytics, 1000uf, 30V, 3 for
Plassey Electrolytics. 1000uF. 180V, 40p each
(3 tor £1)
Dubiiler Electrolytics, 5000uF, 35V, 50p each
Dublliar Electrolytics, S000uF, 50V, 80p each
Dublhier Electrolytics, 5000uF, 70V, 65p each
ITT Eiectrolytics, 8800uF, 25V, high gnde screw
terminals, with moumlng cllp' 50p en

10,0001F at 63V, 159 each

Plessay Cathodray c-plcllou. 0—0 4uF 8t 12-5kV

13 pe Plessey

6 for 30p.

Mull-rd Tubular ceramic trimmers, 1-18pf Screw terminals. £1-50 e
8 for S0p.

C.’s, some coded,

( 14 DIL type, untested
mixed. 20 for 25p.

PLEAIE ADD 25% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A E. FOR LIST

SP15D 15W £2-52 + VAT (20p)

SP25D 25W £2-52 + VAT (20p)

SP25DK 25W + bita, stc, kit £3-12 + VAT (25p)

BENCH STAND with apring for Marksman Irons,

£1-80 + VAT (14p)

SPARE BITS

MT8 for 15W, 42p + VAT (3p)

MT4 for 25W, 35p + VAT 3p}

TCP1 TEMPERATURE CONTROLLED IRON

Temperature centrolled lron 8 PSU, £19-43

+ VAT (£1-47)

SPARE TIPS

Typﬁ CC single fiat, Type K doubls flat fine tip
90p each + VAT (8p)

ALL SPARES AVAILABLE

MULTICORE SOLDER

sln 5 Savbit 18 s.w.g. in alioy dispenser, 32p
+ V.

Size ClSAVW Savbit 1Bs.w.5.. 56p + VAT (4p).
Size 12 SAVBIT 18s.w.g. an plastic reel £1-80
+ VAT (18p)

MINIATURE PLIERS Hlxh quality Crescent
made in USA. £4-35 + }

8IDE CUTTERS, hlgrh qulmy ‘Crescent ', made
In USA £5-45 + VA

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN

PRACTICAL WIRELESS T.v: SOUND TUNER

IF Sub-Assembly (G8) £6-80. P & P 55p.

Mullard ELC1043 Varicap UHF Tuner £4-20. P & P 30p.
3-way Station Control Unit £1-20. P & P 25p.

f-way Station Control Unit (Special Offer) £1-00.
Resistors, Caps, Semiconds etc. £5:22. P & P 55p.
Printed Circuit Board £1-00. P & P 25p.

Add 254 VAT to price of goods. P & P all items 65p.
Callers welcome at shop premises.
MANOR SUPPLIES

172 WE'ST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

PLEASE MENTION
PRACTICAL WIRELESS

Untested @ £1.

from 3:3 to -Oluf at 57p.

All at 6p each.

PLASTIC SCR’S 400 PIV 6 Amp

Pieces

35p pair.

r 60p.
TAG ENDED ELECTROLYTICS 1000uf 64v.w., 2§” x |”
64v.w., size 21" x 1§” @ 50p, 4700uf 40v.w., size 24" x I " %
PLASTIC POWER TRANSISTORS 30 watt NPN @ 22p, PNP @ 25p or

J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF

Telephone: 20767
-3 TO ‘5 VOLT SILICON SOLAR CELLS @ Jsp each.
250 VOLT GREEN MAINS NEONS @ 25p each,
SPECIAL OFFER 20 SILICON NPN PHOTO TRANSISTORS

50 TRANSISTOR ELECTROLYTIC CAPACITORS @ 57p.

500 + 500 + 25-+ 25pf TUNING CAPACITORS with 5.M. Drive @ 38p.
VHF DUAL GATE MOS FET like 40673 @
LARGE PACKET OF T03, TiP SERIES MICA WASHERS @ 50p.

20 ITT BRANDED 250mW ZENERS Assorted @ 75p.

20 STC SILICON 750mA DIODES Assorted PIY's @ 50p.

100 SUB-MINIATURE CERAMIC PLATE CAPACITORS Assorted

33p or 4 for £1-10.

VHF TUNING VARACTOR DIODES Untested 20 for 4
POSTAGE STAMP TRIMMERS |0pf, 30pf, 50pf,

150pf, 750pf 1000pf.

60 ASSORTED WIRE WOUND RESISTORS | to 10 Watts @ 57p.
500yd Reel of 14 Strand -0048 PVC CABLE @ £3 per reel.
PLASTIC TRIACS 400 PIV 6 Amp @

609.

@ 40
LARGE PACK OF POLYESTER CAPACITORS approx. 300 to 500

TAPE R!CORDER DIGITAL MECHANICAL COUNTER @ 20p.
200 ASSORTED TUBULAR CERAMIC CAPACITORS @
400 PIV 10 Amp STUD MOUNTING TRIACS @ 60p.

35 ASSORTED PRE-SETS and SLIDERS @ 57p.
STACKPOLE 5 Amp 240 Volt ROCKER SWITCHES @ 18p each, 4

57p.

. 3300uf

BYX 95 250 PIV | Amp SILICON DIODES @ 12 for £1-08,

WHEN REPLYING TO
ADVERTISEMENTS

TRANSISTOR RF CHOKES 2-5MH @ 12p, 10MH Tapped @ 5 MH @ [5p.

BD 187 4 Amp NPN POWER TRANSISTORS 40p each or 4 for £1-35.

50 ASSORTED BRANDED TRANSISTORS NPN and PNP some with
house numbers and some data at 95p.

100 Volt NPN TRANSISTORS 8F 177 120 MHz 600mW @ 6 for 57p.

ASSORTED SILVER MICA CAPACITORS 100 for 57p.
250pf SOLID DIELECTRIC VARIABLE CAPACITORS @ 33p.
ITT P;lnl\ METALISED FILM CAPACITORS | 5uf IOOv.w. @ 6
for 30p.
ISOUI 10v.w. REVERSIBLE ELECTROLYTIC CAPACITOR size I4%" x
6 for 30p.
25 ASSORTED TRANSISTOR I.LF. TRANSFORMERS @ 57p.
All items VAT PAID. Please add 20p post and packing for orders under £2.
Over £2 Free.
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Capacitive discharge
electronic ignition

g

b
Smoother running .
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 15 a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a puise
suppression circurt which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact breakers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. {Most capacttive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up 1o 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions

OPTIONAL EXTRAS

Electronic/conventional ignition switch

Gives instant changeover from ““Sparkrite” ignition to conventional
ignition for performance comparisons, static timing etc.. and will

also switch the ignition off completely as a security device, includes
switch connectors, mounting bracket and instructions. Cables excluded
Also available RPM limiting control for dashboard mounting

{fitted in case on ready built unit}

CALLERS WELCOME. For Crypton tuning and fitting service —
‘phone {0922) 33008

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

Electronics Design Associates, Dept., PW/5
82 Bath Street, Walsali, WS1 3DE. Phone: (0922) 33652

Name _..ooccvecnerenen

Address x
Mk. 2 DIY Ass. Kit @ cn.so%ﬁ ::rnclose cheque/PO’s
Mk. 2 Ready Built Negative Earth ® £14.97 £__—.
Mk. 2 Rebdy Built Positive Earth @ £14.97 Cheque No.

Ignition Changeover switches @ £4.30

Send SAE if brochure
only required.

R.P.M. Limit sYstoms in above units ® £2.42

L
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YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a better
New oppor-
tunities” shows vou how to get
low-cost,
Study Course. There are no books
to buy and vou can pay as you

job, higher pay? **
them through a

learn.

Home

ever did.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 44-page free book NOW!
WNo obligation, nobody wili call on
you. It could be the best thing you

CHOOSE A BRAND NEW FUTURE HERE

}@ -

l ELECTRICAL &
ELECTRONICS
Practical Radio &

Electronics

I (with KIT) O

Electronic
Engi_neering
Certificate O

General Elect. Eng.
Certificate

0

C. & G. Elect.

Installations O
O
O

Elect. Install. &
Work

C. & G. Elect.
— Technicians

RADIO &
" TELECOM-
MUNICATIONS

Colour TV
Servicing O

C. & G, Telecoms.
Technician’s Cert.[

C. & G. Radio,
TV & Electronics
Mech. Cert.

Radio & TV
Engineering
Course O

Radio, Servicing &
Repairs 0O

Radio Amateur’s

Exam. D

AUTO & AERO
Motor Mechanics [J

C. & G. Motor V.
Mechanics

General Auto
Engineering

AM.IM.L

Air Registration
Board Certs. O

M.A.A/LM.L Dip.
O

0O
0O

CONSTRUC-
TIONAL

Heating, Ventilating
& Air Conditioni%

Architectural
Draughtsmanship
& Design

L.I.O.B.

Carpentry &
Joinery

Plumbing
Technology

General Building

g0 O oo

HR CUT OUT THIS COUPON 1l N NN

Tick or state subject of interest.
Post to address below.

Painting &
Decorating

O
|

MECHANICAL
A.M.S.E. (Mech.)(J

General Mech.,
Eng.

Inst. Engineers &
Technicians

Maintenance
Engineering

Welding

g0 o a

MANAGEMENT &
PRODUCTION

Computer
Programming

Inst. of Cost &
Managements
Accts.

O

O

DRAUGHTS-
MANSHIP &
DESIGN

General .
Draughtsmanship []

A.M.LE.D. ) I

Electrical
Draughtsmanship [J '

GCCCE.
—58 ‘0" & ‘A’ Level Subjects
—over 10,000 Group Passes!

Aldermaston College

also at our London Advisory Office, 4 Fore Street Avenue,
I Moorgate, London EC2Y 5ET. Tel. 628 2721.

I NAME (Block Capitals)

ADDRESS

Dept. TPW 17, Reading RG7 4PF. I

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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barcla

The NEWEST from —
NOVUS-the 4526 =

PROGRAMMABLE SCIENTIST

The NEW (00 Step Programmable Scientific Calculato
Saves time and effort with complicated problems.

N B-digits +
| exponents.

THIS IS TRULY AN

UNBEATABLE MACHINE!

8-digit—2 exponents @ Common and
@ Sine, Cos, Tan. and their inverse @

@ 4 Roll stack @ 77 @ Register exchange @ Sign change
@ Memory @ Memlory + x2 @ Degree radian conversion
@ Rechargable (Rechargar included in price) @ Vynyl case

£2115 5% £42-6
SPECIAL OFFERS

{full instruction manual).

also the NOVOUS 4520. Exactly
as above but non-programmable
or the 4515 MATHEMATICIAN
8-digit 100 Step programmable. 3
level stack, recharger, case and
instruction manual ¢3§. 10 + B°/
And the 45i0 As the
Mathematician but non- “3'49
programmable. + 8% V.A.T.
ALL WITH REVERSE POLISH LOGIC
NovausMains Ad'trfor the 4510 £2:907

[SCIENTIFIC __ 1

ALGEBRAIC

CBM SR4148 I2digit 2exp. in ch.
£30-22
CBM 800D 87224 £24-50

ROCKWELL 6|R 8-digit conversion
including charge £211-95
R CKWELL 63R 8-digit + 27x;°
£3
SINCLAIR OXFORD 300 5- dlgnx +

2ex
CMB 7919D S5-digit
8-digit
REVERSE POLISH LOGIC
;INCLAIR SCIENTIFIC 5- d|g|! +
NOVOUS 6010 8-digit convers-on
£18-25
NOVOUS 6020 B8-digit szn:uzal
8:25
NOVOUS 6025 8-digit
100 step programmable
NOVOUS 6030 8-digit statistical
£18-25
NOVOUS 6035 8-digit
100 step programmable
ADD 8% V.A.T. + 55p. p.&p.

The Superb
CASIO fx-20

8-digit

+ 2exp or
£12-50

Financial
£47-95

statistical
£47 95

mantissa or 6-
digit mantissa and 2-
digit exponents. 10*°
to {0-2° Algebraic logic,
Bright Green display-
Full floating point with
underflow. Overflow and
negative indicators. Sin,
Cos, Tan, Inverse Sin.
inverse Cos, Inverse Tan.
Log x and Inx ex,x¥, /
Reciprocal. Degree Rad-
ian conversion. Memory-
+ 8% VA.T. Exponent key.

ALSO THE LARGER fx-I§
Includes in addition a larger dlsplaz
/o

x? key, 7T key. *£19 40 S

Reciprocal key.

AND THE de LUXE fx-I0T
with similar funcnons 0 fx-15 but

o *£24-03 § 2%
to 10-°%,

ALL MAVE SEXAGECIMAL
DECIMAL CONVERSION

OPTIONAL CASIO MAINS
ADAPTOR £295.

natural logs and anti-log
Reciprocals @ YX @ X2

ONE OF THE MOST
ADVANCED CALCULATORS

lun:uon por!able
slide rule calcutator.
Complex scientific
calcutations are sol-
ved as easily as
simple arithmetic
probems. The SR-50
features an algebraic
keyboard with single
function keys for
easy problem solv-
ing.
® 10 digits + 2
axsogentsh L] Deg‘
& a witch @ 77 P!
+8% V.A.T key @ x? Square
Key @ v/ x Squarz RootKey @ '/x Reci-
procal Key @ x|/ Factorial Key @ arc
inverse Trigonometric Key @ EE
Enter Exponent Key @ +/- Change
Sign Key @ CE Clear Entry Key @ C
Clear Key @ hyp Hyperbolic Function
Key @ D/R Angle Change Key @ log
Common Lo 'zarlth Key @ inx Natural
Logarithm ex e 20 the xth
Power Key @ yX y to the xth Power
Key @ xV'y The xth Root of y Key @
x:y Exchange Key @ STO Store Key
® RCL Recall Key @ = Sum and
Store Key

TEXAS SR51A

All the functions of the SR-50A
plus many more are features of
this powarful scientific calculator.
@ Additional functions include linear
regression, mean, variance, standard
deviation, permutation, random num-
ber generator and 20 basic conversions
(and their Inverses). @ Three in-
dependent user accessible memories.
@ Fixed or floating decimal option.

£46-25 § %

V.AT.
@ Both calculators com-
plete with rechargeable batteries,
adapter/charger, <carry case and
Owners Manual.

VATMAN SCIENTIFIC
by DECIMO

NEW
GREEN DISPLAY

B-digit and 2 exponents.
Single function colour-
coded keyboard with
click-keys.Bright Green
duplay CE key. C key,
Yx, Ex, in, log. 10%, Sin,
Tan, Cos. Inverse Sin,
Cos, Tan. D.M.S. key to
= delete each ! digit of

£26'90 last entry. Key, key, X?

key.- Full memory. Sign
+ 8% V.AT.

change key. Exponent

key. 10°° to  10-7%,

. Attractive soft Vynyl carrying case.
Maximum battery life 20 hrs.

Practical Wireless, May 1976

MAINS ADAPTOR £3.

00000
00000 PREC/S/ON PRODUC

ELECTRONIC

+ 8%
V.A.T.

TECHNOLOGICAL

Recommended

Pric= £50
DEGIMO DIGITAL ouF pice
CLOCK/RADIO AS ONT.v.  £35°50 V%

This is the most unique clock/radio in the country today having a
soft 14" high orange.glow digital readout which is complete]
silent and non-pulsating. In a beautiful teak style cabinet wn!l
up O~ da!eVHFlMW radio. You can awake to soft music or alarm—

d if you want up to 10 minutes more—lust presu the ‘Drowse’
butxon (Automatic 80 minute 'sleep’ button in case you drop off
while the radio’s on!

New SSIMICI=ir

SCIENTIFIC

B Only ¥ x 2 x H” yet has—8 digits or
5 4+ 2 exponent. Using the new chip, it
has full algebraic logic and many more
functions: Algebraic logic constant on
all four arithmetic functions—

FUNCTIONS: C & CE key @ sin @ cos
® tan @ arcsin @ arccos . arctan @ reci-
procal key @ E to the x key @ natural log
@antilog ® JT key ® memory + @ memory
— @ memory exchange and memory cancel
@® EE exponent @ changze notation @ PLUS

a degree radian oNLY £1 3 50

+8% V.AT.

And NOW the watch
with 10 FUNCTIONS!

The PULSTRONIC

Hours @IEEIR Date [ 18 D2}
Mins @EELN Date + Mnth BEEED
Secs SHEER Day of week TN

Self-udjusting A.M. Setting indicator
4 yr calendar
Auto-hold &
fade-out
This is the only watch we know that
gives the date anc month in correct
order e.g. 29 : 0Z, 29th Feb. Single
button control, water/shock re-
sistant anti magnetic, silent, Accurate
to within a few seconds a year. Hrs,
Mins, Secs, Date 4+ Mth, Day of week
(WE). Self-adjusting calendar. Auto
hold & fade-out. AM. P.M. setting
indicator. In Satin finish stainless-steel
with polished bevelled edges. AND
matching bracetet. 10 FUNCTIONS. 1Yr
Full Guarantee

£37-40 plus £1-00 p. & p.

--’ ORDER FORM ==

To: BARCLAY ELECTRONICS Dept epw
1115, FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.

P.M. Setting indicator

7

’
B
|

All goods fully guaranteed. If not satisfied—money refunded if returned
undamaged within 7 days

PHONE CALLS AND PERSONAL CALLERS, WELCOME MON-THURS
BETWEEN 2 and 5 pm. SUNDAYS 10 am - | pm. 01-458 4755

Please send me ........ S PP TP R

with/without optional mains adaptor. | enclose Chque/money order

total value £.

......... inctuding 55p to cover packing.

“~ D MR G R SN D T S S S

\-—————————-—————'—b
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SPECIAL OFFER LIMITED OFFER

IN4148 SWITCHING DIODES
10 For 30p 50 for £1-25

BC107 — BC108 — BC109 9p each
100 for £7-50

100 For £1-50 1000 for £10

POPULAR BRANDED TRANSISTORS

BC147 — BC148 — BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
8p each. 100 for £6-50. Type numbers may be mixed for quantity discount.

8 PIN DIL 741's NEW LOW PRICES
1+ 25p 10+ 22p 254 20p 100+ 18p
1 Amp diodes IN4001 IN4002 IN4003 4p each 30 for £1
IN4004 IN4005 IN4006 6p each 30 for £1:-50

ZENER DIODES BZY88 400 MW 3:3V to 33 VOLTS 7p each 100 for £6-00
MULLARD FERRITE CORES LA3 100 to 500 kHz 54p

LAS 30 to 100 kHz 81p, LA7 L 10kHz 81p
LA13 for W.W. OSCILLOSCOPE £1:50

ASSORTED RESISTORS CARBON AND CARBON FILM TYPES § WATT to 3 WATTS (25 DIFFERENT VALUES)

WIRE-ENDED GLASS NEONS 20 FOR £1
PLESSEY/T.C.C. CAPACITORS WIRE-ENDED -02/300V, -02/350V, -03/350V, -05/350V, -25/250V. 100 OF ANY VALUE
£2-00 OR 100 OF YOUR OWN CHOICE.
PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 25% AS APPROPRIATE

MAIL ORDER ONLY
XEROZA RADIO

1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON

300 for only £1-50

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

AS SUPPLIED TO POST OFFICE,
INDUSTRY & GOVERNMENT DEPTS.

SINGLE UNITS (ID) (S5ins x 2}ins X

2}ins). £2-40 DOZE

DOUBLE UNITS (ZD) (Sins % 4fins X

24ins). £4-20 D

TREBLE (3D) (4 20 for 8.

DOUBLE TREBLE 2 drawers, in one

outer case (6D2), £5-90 for 8.

EXTRA LARGE SIZE (GDI) £5-40 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%.

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 75p

to all orders under £10. Orders £/0and over,

please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES

Please add 8% V.A.T. to total remittance

FLAIRLINE SUPPLIES

(Dept PWS) M
124 Cricklewood Broadway, London NW2
Tel. 01450 '

NEW CLOCK CHIPS
AND CLOCKS

In addition to National, Mostek and Caltex
clock chips, we are now selling a range of
General Instrument chips.

AY-5-1202. 12 or 24 hour. 50 or 60 Hz.
Interfaces directly with Futaba SLTO! £4-76
AY-5-1230, Similar to 1202, ON/OFF
programmable alarm. In 7 segment mode
can drive 5LTOI, or BCD to drive logic or
TV display chlps £5-25
MISTRAL CLOCK KIT

Uses AY-5-1202 + Futaba 5LTOI. Complete
kit including case. £11-58
CHEVIOT ALARM CLOCK

24 hour 4 digit alarm clock, 0:5in. (reen
display, tilt to snooze. Finished clock—
not kit. £21-85
5LTOI. Green Phosphor Diode.

Futaba 5LTO! display has 4 digits with
AM/PM. Seconds indication on colon.
Requires multiplexed input. £5-80
S5LT02. Similar to S5LTOI. Requires non-
multiplexed input, e.g. MM5316. £5-80
5LT03. S digit multiplexed for use as
counter or DVM module. £5-80

TERMS: CWO, Access, Barclaycard (simply
quote your number and sign). Credit
facilities to Accredited account "holders.

[ INTRODUCING

THE

MINISONIC 2
Electronic Music Synthesiser

As Demonstrated *‘live’’ at the Audlo Fair 1975
Based on the original P.E. Minisonic, the Mk. 2 is
a three octave keyboard instrument which sets
new dards of perfi and fl y. De-
signed for construction by the amateur electronics
enthusiast or do-it-yourself musician, the Mini-
sonic 2 has a truly "professional” sound which
has to be heard to be believed.

% Finished case plus + Envelopé
panels indicators

Y Two VCOs +% Pan pots at output

(3H2250kH2) % Push Button
+* VCO cross Patching
modulation % Headphone
+% Varlable Portamento amplifiers
% VCO sync. facllity % Low Current drain
% Mains/Batt.
% Fixed Varlable Span Operation

A complete kit of parts is avallable to byild this
fabulous instrument or to convert your Mk. 1

BEYLOOD

68 Ebberns Road, VAT: All prices
Hemel Hempstead, exclude VAT (8%)
Herts HP3 9QRA P/P: I5p

TEL: 0442 62757

84

Ready made are also , COm-
plete with guarantee plus instruction booklet.

Wan1 to know more? For full details send a
9 x 4in S.A.E.

Diep PW PO Ba

EATON FILIDID ST MEOTS Carms
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HONEYWELL PROGRAMMER
Thhls » drnm Q.lmlng device, the drum being
d to e for awitch-

DRILL
CON TROLLE R
El oo
speed  from nppmxl-
mately 10  revs.

maximum, Full power nt
all speeds by finger-tip control.
Kit includes all parts, case,
everything and full instructions.
28-50 plus 45p post and VAT
Made up model alsa available.

PERMEABILITY TUNERS

M.W. two stage ideal for
use with ZN414 or similar
circuit. Price 16p each +
post and VAT 15p.

MAINS TRANSISTOR PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volta for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, , PP9 and others. Kit comprlnes main
oad resistor,
condemen and instructions. Real snlp at ounly
£1-50. VAT & poetage 60p.

NUMICATOR TUBES

ual

semng purpom with tripa which are

for it They
are also u-unged to Lllow 2 operations
per switch per rotation. There are 15
changeover micro tches each of
10 amp type operated by the trips,
thus 16 circuits may be changed per
revolution. Drive motor is mains
operated 5 reva per min. Some of the many uses of this timer are Machinery
control. Boiler firing. Dispensing and Vending machinea. Display lighting
animated and signa. Signalling, etc. Price from makers probably over £20 each.

Speclal anip price $9-98. £1-00 Post and VAT. Don’t miss thia terrific bargain.
BREAK-DOWN UNIT
Coptains hundreds of useful some of

which are as follows—66 silicon diodes equiva-
lent OA91, 68 resistors, mostly § watt & %
covering 2 wide range of values 4 x -1 mid
400v mfd condensers, 16 x <01 mfd 100v con-
densers, 2 RF chokes 8 x B8 valve holders, 1
x 4H choke, 1 x 115v tranaformer, 1 boxed unit
containing 4 delay lines also tag panels, trim-
mer condensers, suppressors, etc., on a useful
chassin sized approx 8" x 5% x 7”. Only 75p
{the 66 dlodes would cost at least 10 times this
amount). ia & snip not to he missed. Post
and VAT 76p.

HORSTMANN 24.HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water

For  digltal = instr this could programme as follows:
tlmers, clocks, etc. Hi-vac XNII : n
Price £1 -85 each, 20p Post and VAT. Frogtamme e e T St
1 Twice Daily on
DC HIGH CURRENT PANEL 23 T Al“ I;;y“ Twl gﬂu
METERS 'wice Dally ce Daily
3%” wound wide angle 240 move- ; A" D: ay A!l Day

ment meters, flush mounting
fitted with external shunts, made
by Crompton Parkinson, brand
new, still in maker’'s cartons.
These are a real bargain at £5-60
each. Reasonable quantities
availsble iIn the following ranges 0-15 amps,
0-20 amps, 0-30 ampe, 0-40 amps, Post and
VAT ROp each.

TAPE DECK

In metal case with carrying
handle, heavy flywheel and
capstan drive. Tape speed
33. Mains operated on
metal platform with tape
head and guide. Not new
hut guaranteed good work-
ing order. Price 21-60 plus
VAT and Postage £1-50.

SOUND TO LIGHT UNIT
Add colour or white light to
your amplifier. Will operate
1, 2 or 3 lamps (mazimum
450w). Unit in box ali ready
to work. £7-95 plus 85 VAT
and postage.

SPIT MOTOR
200-250V I

Smtahle, of course, to programme other ﬂmn centrat heatlng and hot water, for

and d electric heating or heating and
cooling or taped muslc nnd radio. In fact. there is no limit to the versatility of
this F ted. Size 3in X 3ln x 2in deep. Price $4-28. 80p
Post and VAT. as lllustrmd but lesa case.

MULLARD UNILEX

A maina operated 4 + 4 stereo
pystem. Rated one of the finest per-
formers in the stereo fleld thia would
make a wonderful gift for almost
anyone In easy-to-assemble modp-
lar form and complete with a palr of
Goodmans speakers this should sell at
about £30—but due to a special bulk
buy and as an incentlve for you to
buy this month we offer the system
complete at only £15-50 including
VAT and postage.

THIS MONTH'S SNIP
HIGH POWERED TRANSFORMER

Rated at 250 Watts, upright ting varnish d. Its primary
is for 230[240 volts 50 cycles, it has four secondaries éach 10v very high
carrent . Just a few of the circuits it can power are; 10-0-10v at
uptol2 Amps 20-0-20v at up to 8 amps; single 10v at 25 amps; single 20v at
12} amps; single 30v at 9 amps; single 40v at 6-5 ampa. This can be used
for charging or for amplifiers, etc., there being an e.nrth screen between
primary and eecondaries. A trmtormer like this to-day would cost at
least £15 from the makers; however, we are making a special offer at
£3-50 + 28p, post £1 4 Bp each. Grab some while you can, our stock may
Dot last long.

drlvln} 8 Carter ges)

a 1§” output drive shaft
runniug at § reve p.m. for
roastiig chickens, also for
driving  models—windmills,
coloured disc lighting effects,
etc. £2-50 plus 50p post anid
VAT.

OVEN THERMOSTAT
Made by the tamous Diamond H
Company, this has a sensor jolned
by a caplliary to a variable control
and when fitted with a knob is ideal
for many ovens or processes, 50p
each + post and VAT 15p

MAINS TRANSFORMERS
All staudard 280-260 volt prlmnriel
e amp (apecial)

=2
oo

823R283838388

g.q.wqﬂe.—n—cwn.—n—u—n—cl‘e ol ke
&
-3

(utermittent)

.. 2 amp
.almp

8E 3 BI2LLTIRE

6v and 12v..
6v and 12v.
Add 30p per ll to cover pocwa md VAT
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" station.

TWIN OUTPUT POWER PACKS
These have two y R.C.

80 can operate two battery mdloe on a stereo unp
without cross modulation (they will of course
operate one radlo-tape-cassette-calculator in fact any
battery appliance and will save their cost in a few

0.C.P. 70 photo transistor by Mullard, very popular
for circuits such as infra-red burglar smoke
detectors, etc. A big buy enables us to offer at the
:_ery favourable price of 85p each + 2p, or 5 for §1

lhmlvl bargain, made by Pye, Honeywell,
Burgess and similar first class ers

for t.he Poset Office, in fact they have been fitted
to Post Office Equipment which was never put
iuto use. They are a changeover microswitch with
10 amp contacts offered at the very low price of
20 for #1 + 8p. Post 40p + 3p.

Junction boxes free. We are coming to the time
of the year when additlonal wiring and home
alterations are usually carried out and as »
epecial offer to all buying our cable to install
immersion heaters, ring mains, etc., we are giving
free this month six junction boxes with every
100 yard coll of 7/029 (4dmm twin and earth
cable). Our price for this cable, which is (mly

approximately one half of the reguhr
anyway, is #8 + 64p. Cnrrh‘e £2-Bi 20p——
don’t mias thia bargain,

Super stick made, 1\
gond quality and peﬂormmce. Impedance

50 Kohms. The microphone is intended for hand
holding but stands ae available if required.
Price £4-50 + £1:12p. Post 40p + 10p.

Tuner Ossseite as deacribed in March *‘Practical
Wireless'’. Please note we can supply the ferrite
slab and the Z.N. 414 1C. Price for these two
items £2-28 including post and VAT. Copy of
Q.he circuit suppiied on request.

. More and more burglars seem to
be thrlvlng on the properties of peopie who cmnot
be bothe to install burglar alarma. can
offer the lm.mder alarm as deacribed in “Evarydzy
Electronics'’ Beptember issue. This is a good
circuit and not toc expensive. Price is £3-83
+ 81p. Post 40p + 10p.

Thermally protected motor. American made 17
atack. This reva. at 2400 RPM, suitahle for fan
or similar application. Bpecial feature is the trip
which cuts off the mains should the motor over-
heat. Price $1-80 + 13p. Post 25p + 2p.
Amplifier in case with spesker, marketed by
British Relay. This is in good qlnl.lty cabinet
with back and elliptical speaker. The amplifier
is the Newmarket PC 4 module, er with
volume cont.ml size 937 x 67 x 3¢ doep. t.he
‘be P by an
battery or trom external malns .Ver
useful amplifier for around the home or in the
workshop for troubleshooting, or for testing cut
& quick lash up. Limlted quantity of these,
offered at bargain prices of 84 + £1. Post 40p+ 10p.
Teak veneered double cabinet, We bellevé that
this was made from one of the Leak systems.
It is 25”7 x 43" high x 8" deep made of thick
board with sound/vent holes Illd should be ideal
to house and tuner, lifier and one
speaker. Very high quality clhlnet which would
cost £4 or £5 to make today. Price 88 + 60p +
80p + 20p.
Disco Dimmers made by Ultra Electronics, this
is a variable controller which can be fitted behind
a panel or into a standard ewitch box and it will .
control by 1250 watts along your similar non-
inductive load. Very special price only #3 +
24p + 80p + 3p.
Disco Black Luht Lamp 175 ntu—ammov
pear-shaped back outer glass which obscures all
visible radiation but emits long wave ultra violet
{black light). Thia lamp provides a convenient
way of luorescing a discotheque, club, dance hall,
party do, and being adirect plug in replacement of »
tungsten lamp It la very convenient for temporary
usage anywhere. Price #8-530450p. Post 50p +4p.
Some more Relay bargains. Miniature plug-in
type with perspex dust cover 700 ohm 12v DC
working. 4 sets of gold-plated changeover contacts
1/2 ampa. N y an expensive relay. Our
price 81 + 8
Mains Relays ‘230[240v AC openbed with 10 amp

y mom,h!) Bpecs: Full wave mtlﬂcatlon. double
d mains t tal ln
hard P.V.C. core mains lead
output—when ordering please state output volhge
4}v, 6v. Tiv, 9v, 12v or 24v.

Price £3-95. Post and VAT included.

ONLY £1-50 FOR SEVEN

ELECTRIC MOTORS

7 powerful batt. motors as used in racing cars and
power modeis. Output and types vary for use in
hundreds of projecta—Tools, toye, models, etc. Al
brand new reversible and for 1{-12v batte. Wiring
diag. inc. VAT P Post 40p. FREE plan for min. power

th.

BLACK LIGHT
As used in discotheques and for stage effecta ete. Virtually no white light appears
until the rays impinge on luminous paint or white shirts, etc. We offer 9” 6w
tubes complete with starter, choke, lamp holders and starter-holder. Price £2-75
+ 30p post. Tubes only £8. Post & VAT 50p.

175 Watt model $6-50 + 92p Post and VAT.

MULTIPLE CONTACT PANEL

8ize approx. 4} x 23 have 200 tacta each acrosa refs d for easy identi-

ﬂcatlon Contacts are spring loaded and gold *'pip”’. Ideal for the circuit bread-
ete. . plug igh ln) or lor ‘working out printed circuits, for

s, etc., ex-unused computer

panels, price only “ + lOp IE. only 1p per contact, probably less than the

value of the gold pip. Post + 1lp.

Monthiv Hat avallable free; send long stamped envelope.

open type, one screw
fixing 3 sets changeover contacts 81 + Sp each.
Three Changeover perspex covered plug-in types
£1-25 + 10p each, bueatorume!bp + 2p each.
Available with following coil voltages 12v AC.
50v AC 230/240 AC. Also still available the most
versatile type 800 relay which, having a double
wound coil, s suitable for workm( off 6, 12 or
24v. DC or mains through series resistor. This has
mult.ldple conucu and t.he prlce is 40p + Sp ewh

600 ohm lmp. in capsule, aize diameter li" by i"
!.hlck Usetul in dlglul equlpment or fo mdlo

or
quantities avnlhble Bulc price m + Ap less
our usual quality discounts.
Venner Clock Replacements. 24 hour clock motor
with threaded driving shaft. Btandard replace-
mepts in many Venner time switches. Price
$1-50 + 12p. Post 30p + 3p.
8tareo Pre amplifier, Mullard relmmn LP1183%/2.
This is a dual input hi-i module, has & frequency
response of 20 HZ to 50 KHZ. Its sensitivity
150mYV at input 1 or 320mV at input 2. The bass
and treble control ranges are plus or minus 14dB,
distortion better than -2%. All components are
mounted on printed circult wiring board, overall
size of which is approx. 8% square. Connections
are brought out to 22 tags which provide for
high and fow impedance Inputs, stereo outputs,
bass and treble lifts, volume and balance controls.
We vlll supply co;;plete with diagram of con-
price

mus. ‘Whers order is nnder 25 please add 30p surcharge to offset packing

+ 837p. Post 30p + 7p.
Special Instrument offer 1a & Ruaslan made Galvo,
very eensitive precision instrument, full scale

J. BULL (ELECTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD, |
CROYDON CRO IXX.

7-0-72A. This i3 a bench mounting
instrument of extremely high sensitivity (auA
per division) size spp ox. 647 x 2{”

Price £9-50 each + 78p. Post 50p + 4p.

Photo Multiplier Tubes. U.8. made, R.C.A. type
No. 4655. These tubes have a
more— price around
26-75 + 54p each. Brand new in orig
cartons.



VAT INCLUSIVE PRICES 5y branics dnsices frem
RCA, TEXAS, MOTOROLA,
Add 20p P & P—No other extras MULLARD, etc.
TTLs by TEXAS AN- BC184 14p | BFR38 37p f TIP30C  72p § 40504 8ip
7400 13p 7484 103p | SISTORS BC187 32p | BFR4O 37p | TIP31A  56p | 40585 92p
74H00 20p 7485 130p | ACI25 p|BC212 14p | BFR79  37p ] TIP31C  68p | FETs
7401 15p 7486 32p | AC126  13p | BC213  12p | BFR8O  37p | TIP32A 63p [ BF244  48p
7402 15p 7488 281p | ACI27 13p | BC214 17p | BFR88 37p | TIP32C  85p | MPF102 37p
7403 17p 7490 43p § AC128 12p | BC337 24p | BFX30 32p | TIPIZA  97p | MPF103 ]
7404 17p 1491 81p | AC176  12p | BC478  32p | BFX84  28p | TIP33C 120p | MPF104 37p
74M0s 22p 7492  48p | AC187  14p | BCY70  20p | BFX8S  27p | TIP34A 124p | MPF105  37p
7405 Te 7493  43p | AC188  14p [ BCY71  24p [ BFX86  28p | TIP34C 160p | 2N3818  27p
7408 #p 7494 1p ] AD148  46p | BD123 108p | BFX87  22p | TIP35A 243p | 2N3820  50p
7407 39p 7495 70p | AD161 39p | BD12: T0p | BFX88 26p | TIP35C 2%0p J 2N3823 S4p
7408 17p 7496 84p | AD162 3%9p | BD131 39p | BFYSO 17p | TIP3GA 297p | 2N5457  32p
7409 P 7497 291p | AF114 18p | BD132 43p | BFY51 16p | TIP36C 360p | 2N5458 32p
7410 Sp 4100 116p | AF115  18p | BD135  34p | BFY52  17p | TIP41A 70p | 2N5459  32p
74H10 20p 74107 32p | AF116  18p | BD136  55p [ BRY39  39p | TIPA2A  76p | 3N128  31p
7411 p 74118  90p | AFN17 18p | BD139 79p | BSX19 18p | TIP2055 78p | 3N140 92p
7412 25p 74121 32p | AF139 35p | BD140 87p | BSX20 19p | ZTX108 1p | 3IN141 8p
7413 34p 74122 52p | AF238 43p | BF115 24p | BU1O5  175p | ZTX300 16p | 40603 83p
7414 65p 74123 73p | BC107 p | BF167 25p | BU1OB 312 TX500 19p | 40673 54p
7416 32p 74126 75p | BC108B  10p ; BF170 25p | MJE340 49p | ZTX504 60p JTS
7417 32p 74132  75p | BC109C 11p | BF173 27p | MJ2855  81p | 2NBOT 14p | TIS43 dp
7420 15p 74136 8ip | BC147 p | BF177  28p | MJE2855 1 2N698  32p 60 86p
7421 43p 74141 70p | BC148 9p | BF178 30p | MJE3055 T0p | 2N706 13p | 2N2646 38p
7422 19p 74145  75p | BC149 10p | BF179 35p PSA06 37p | 2N708 19p | 2N48T1 37p
7423 36p 74148 173p § BC157 11p | BF180 35p | MPSA12 82p { 2N918 43p | PUJT
7425 33p 74150 135p | BC158 13p | BF181 35p | MPSLO06 78p | 2N930 19p | 2N6027  60p
7427 40p 74151 77p | BC159 p | BF1s2  35p | MPSUs6 98p | 2N1131  19p | DIODES
7428 39p 74153 92p | BC169C 15p | BF184 24p C28 70p | 2N1132  19p | SIGNAL
7430 15p 74154 164p | BC1T1 p | BF185 24p | OC35 T0p § 2N1304 23p | OA47 9p
7432 28p 74155 82p | BC172 11p | BF194 13p | OC41 19p § 2N1305 23p | OAT0 10p
7437 28p 74156 82p | BC173 13p | BF195 11p | OC42 18p § 2N1306  30p | OABY 10p
7440 15p 74160 107p | BC177 20p | BF196 17p | OC45 19p § 2N1307  30p § OASS 11p
7441 Top 74161 107p | BC178 17p | BF197 19p cn P | 2N1613 22p | OA90 TP
7442 64, 74162 107p § BC179 20p F200 40p | TIP29A  S0p | 2N1711 22p | OA91 9p
7443 116p 74163 107p | BC182 12p | BF257 34p | TIP29C  62p | 2N1893  32p } OADS5 9p
7444 116p 74164 130p | BC183  12p | BF258 39p | TIP30A  60p | 2N2219  22p | OA200 e
7445  81p 74166 136p 220 18p | OA202  10p
7446 T5p 14174 131p | OP, AMPS ) 2N2221  22p | IN914 4o
7447 81p 74175 o2p | V1A Ext. Comp. 8 pin DIL 40p | 2N2222  22p [ 1ND16 1p
7448 75p 74176 131p | 336T FET Op. Amp TO 980 300p | 2N2369  15p { IN4148 4
7450  18p 74177 108p | 709 Ext. Comp. 8/14 pin DIL 30p § 2N2484  32p | RECTIFIER
7451 17p 74180 108p | 743 Int, Comp. 8/14 pin DIL 25p | 2N2904 22p [ BY100 3Mp
7453 17p 74181 322p 747 Dual 74t 14 pin DIL T6p | 2N2805 22p | BY126 15p
7454 18p 74182 sep | 148 Ext. Comp. 8 pin DIL 40p | 2N2906  22p | BY127  15p
7460 18p 74185 146p 116 Prog. Op. Amp TO 99 153p | 2N2926RB_ 9p | 1N4001 6p
7470 29p 74100 155p | 1438 Dual Op. Amp. 8 pin DIL 75p | 2N29260G 11p | 1N4002 6p
7472 27p 74181 156p | 3130 CMOS/Bipolar Mosfet 8 pin DIL 2N3053 19p § 1N4004 Ip
7473 320 74182 130p 108p f 2N3054  43p | IN40OS  7p
7474 32p 74193 130p 3900 Quad. Op. Amp. 14 pin DIL  60p } 2N3055 54p | 1N4007 8p
7475  48p 74194 116p 2N3438  72p | ZENER
7478 326 74195 83p | LINEAR I.Cs. 1120 | 23442 1810 | 27 0 33V
7480 s4p 74196 99p CA 3028A DIff. Cascade Amp. To 99 p|2n3702  14p | d00mW s1p
7481 103p 74197 108p CA 3046 5 Transistor Array 14 pin DIL  55p § 2N3703  14p 1W 22
B2 Tsp 74198 204p | CASME  Quad. Loy Nolse Amp. N370¢  14p | TUNNEL
1483 D___ 74199 197p | cA 3053 DIff. Cascade Amp. TOs/DIL 45p PRI B A
C-MOS ICg CA 3089E FM IF System 16 pln D 2N3708 11p | BB105 33p
0 19p 4030  59p | CA 3090AQ FM Stereo Decoder QIL 500p 2N3709  11p 1SE
4001 19p 4042 $50p | 1CLB0O3BBC VCO Functlon Generator 2N3707  14p | Z5J 140p
4002 19p 4043 218p n DIL 600p | 53773 240p | BRIDGE
4007 19p 4046 150p | 1CL803BCC VCO Funcﬂon Generalor 2N3866  90p | RECTIFIERS
4009 67p 168, 16 pin DIL 300p | 2 vV 25
4047 P N3904 22p | 1A 50 -]
4011 18p 4049 68p LM 380N 2w Audlo Amplifier N3905 22p 1A 100V 27p
4012 190 4054 210p 14 pin DIL 1150 §oN3906  22p | 1A 400V 31p
4013 55p 4055  210p LM 381N  Stereo Pre Amp 14 pin DIL 200p | oN4058 18p | 1A 600V  37p
4016 54p 4056 145p MC1310 FM Stereo Decoder 14 pin DIL 220p { oN4060 19p | 2A 50V 40p
4017 123p 250p MC1312/3/5 SQ Quad Decoder 1375p | oN4123 22p } 24 100V 48p
4018 247p 4069 40p MFC4000B W Audio Amplifier PCB 759 2N4124 22p § 2A 400V S6p
4020 270p MFC6040 Electronic Attenuator PCB  130p | on4125 22p | 4A 100V T5p
q022 180p 4070 290 | NESS5V  Timer 8 pin DIL 400 | 3N4126  22p [ 6A 50V 65p
4023 19p 4072 290 ] NES5Se Dual 555 14 pIn DIL 108p | 3N4289  24p | 6A 100V 70p
4024 125p 4081 190 | NEsGIB PLL with AM Demod 2N4371  142p | TRIACS
4025 19p 4082 29p 16 pin DIL 3500 { 2N4348  173p | Amp Volts
4026  200p 4510 142p § NES62B PLL with VCO 16 pin DIL  350p { oN4401  34p | 3 400 30p
4027 81p 4511  200p | NES565 PLL 14 pin DIL 2000 | 5N4403  34p | 6400 182p
4028  152p 4518 108p | NES66V PLL Function Gen 8 pin DIL 165p | 2NS08e  34p 500 194p
4029 189p 4528  130p 5‘5%567V BLL Tone 1Dsec?derDBLpln DIL iggp 2N5401  62p | 10400  200p
7 ual 567 15 pin P 1 40360 43p 1 10 500 270
MUELARDEMODULE SN72710  DIf. comparator 14 pin DIL  54p | 40301 41p | 40430 108p
Frd TUNER s10p | SN72733  Video Amplifier 14 pin DIL_ 150p | 40362 43p | 40486 108p
P] SNT6013N  Audlo Pwr Amp wlith Int HS 175p | 40410 sop | 40669 105p
LOW PROFILE DIL SN76023N  Audlo Pwr Amp with int HS 175p | 40400 39p | DIA
SOCKETS BY TEXAS |TAAG61B FM IF Amp tim/Detector QIL 150p | 40411  243p | BR100  27p
8 pin ,13p, 14 pin 14p, | TBAG41B Audlo Amp 14 pin DIL 300p
R R LA v T
H ca + TBAS810 TW Audio Amp P
Bushes for TO3 or TO66_5p | TBAB20  2W Audlo Amp QIL 100p | SCR THYRISTORS
VOLTAGE TDA2020 20W Audio Amp QIL 405p | 1A 50V TOS 43p
REGULATOR XR2240 Prog TImer/Counter 16 pIn DIL 4onp 1A 100V TOS 45p
FIXED=Plastic 3 Terminals | ZN4T4 TJRF Radio Recelver TOI8 140D | 1A 400v TOS 50p
1 Amp Posltive Basic data sheet on above iCs at 10p e;%h-sl-. 3A 100V STUD s3p
2 1805 150p “—| 3A 400V STUD 81p
12Y e :gg: OPTO-ELECTRONICS 7A 400V TOS + HS $7p
HOTO- LEDs
18V 7818 150p TA 400V TOS5 + HS 97p
24V 7824 150p gg;rgsw‘ronsaa TiL2es Red | 130184 sov Prastic 1420
tamP Negative s ] OCPTS 120p  TIL32 Infrared  81p | 12A 400V Plastic 173p
J2v 73?3 2‘5: 2NS5777 43p 16A 100V Plastlc 173p
15v 7915 215p | LDRs 0-2 16A 400V Plastic 195p
18V 7918 218p | SRP12 o B 178 ] 16A 600V Plastic 238p
24V 7924 215p | Gppet 785 Yelow 32p [ BT106  150p 2N3525  9Tp
LM309K (TO3) 5V 1 amp150p | ge N SEGMENT DISPLAYS C106D  59p 2Ndddd  200p
Rgg‘hx.‘%}‘“ 3015F  Minitron 0-3” 130p | MCR10t 27p 2N5064  43p
1468 £ 15V 100 DL704 Com. Cathode 0-3” 160p
DL707 Com. Anode 0-3” 160p
16 pin DIL 32401 747 Com. Anode 0-6” 250p | RHYTHM GENERATOR
Adjustable by resistors | pT0.ISOLATORS
from + 8V min to £ 20V max - Semiconductor Kit for current
Phototransistor TIL112 (IL 12) 6 Pin DIL 151p “PW" Project. Inciudes all
VARIABLE VOLTAGE Photodarlington ILCASS 6 Pin DIL 270p ject.
REGULATOR DRIVERS 1.Cs., Trs,, Diodes and DIL
723 2V to 37V 150 mA 75491 Quad Segment Driver 14 Pin Dil 78p | sockets £14:00 inc. VAT and
14 Pin DIL 45p | 75492 Hex DIglt Drlver 14 PIn DIL 97pjP & P.
cowt. comncr.  TECHNOMATIC LTD.
OHLY - IPROMPT Rips Ol 4+ SANDHURST ROAD, LONDON, NW3
DESPATCH accepted Tel 012044333

PRECISION PETITE

LTD. (pept. P.W.)
119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977-0878

INTRODUCING A
MINIATURE
PRECISION 12V. D.C.
DRILL DESIGNED FOR
THE ELECTRONIC
ENGINEER

Mk I Drill
only

Stand

£8-00 p.p. 35p
£3-76 p.p. 35p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer,

KIT 30 TOOLS
STAND
TRANSFORMER

s.A.E.

£16-00 p.p. 75p
£3-76 p.p. 35p
£5-50 p.p. 75p

FOR
DETAILS
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SINCLAIR I1C20

1C20° 10W + 10W stereo IC amplifier kit with free
booklet and printed circuit £6- 95

PS20 Power supply kit for the above £4-

VP20 Volume, tone-control and preamp kl( £7-95.

SP20 10W 4 ohm speaker for 1C20 £2-95.

Send sae for free leaflet.

SINCLAIR BLACK WATCH
Fully assembled

with black

strap £20-95".

Bracelet £2°.

BATTERY ELIMINATOR BARGAINS

55 WAY SUPER

New swliched modei. 3 to 30V in }V steps. Fully
stabilized. 1A output. KIt £7-95. Assembled £10-95.
2 Amp model. Kit £9-95. Built £12-95.

JC12 AMPLIFIER
6W IC audio amp
wlith free data and
prlnte.d clrcuit

DELUXE KIT FOR JC12
Includes extra parts for the pcb and vol, bass and
trebie controls for mono version £2-29. Stereo model
with balance control £4-95

JC12 POWER KIT
Supplies 25V 1Amp £2-95.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners. Mono
£1-55. Stereo £3-10. Type 2 for ceramic or crystal
plckups. Mono 85p. Stereo £1-79.

LOUDSPEAKERS FOR JC12
8in x 5In 8 Ohms 5W £2-50.

SEND SAE FOR FREE LEAFLET ON KITS.

SINCLAIR CALCULATORS*

Cambridge £7-95 Cambridge Memory £11-20.
Sclentific £8-95. Oxford 100 £6-95. Can. Scl £14-95.
Oxford 300 £16-95. Programmable sclentific £25-95.
Mains adaptor for programmable and Oxfords £3-18.
Mains adaptor for Cambridge and Sclentific £3-15.

CBM CALCULATORS®

796MD £8-45. 897D P.O.A. SR1800 P.O.A. 776MD
7 digit/ %/memory £5-95. SA7919D 8 digit/memory/
trig/iog/pi/powers/scientific notation £13-20. SR4148R
wlth’;nalns unit £34-95. Mains unit for other machines

CASIO CALCULATORS*

Personal mini 6 + 6 diglts £5- 5. Pocket 8S 8 diglts/ %/
const £8-25. Memory 8R 8 digits/%/memoryjconst
£9-25. FX20 £19-95. Mains adaptor for all models £3-95.

t-WAY SPECIAL

nched output of 344/
6/7il t 500mA with
4-way muMI -jack plug
and free matching
socket £5-80.

2

6-WAY DOUBLE RADIO MODEL £6-80

Simliar to above, but with press-stud battery con-
nectors. 3 + 3/4; 4+ 43/6 + 6/73 + 75/9 + 9/12 + 12V
at 250mA. Aiso gives 15/18/24V single.

3.-WAY MODEL
Switched output of 6/7i/9V at 250mA with 4-way
multi-jack plug and free matching socket £2-95°.

RADIO MODELS
50mA with press-stud battery connectors 1or radlos.
4-45.

INCLAIR PROJECT 80
tuner £13-25. PZ5 £3-95, Q16 £10-95. PZ6 £8-70.
PZ8 £9-10. Trans for PZ8 £5-40. Z40 £5-75. Stereo 80
£11-95. Project 805. Project 805Q £18-95. Quad decoder
£14- 95510260 discontinued but we stock 30W simllar
amp

24 HR DIGITAL CLOCK KiT*

Includes gcb malns power supply, atiractlve case,
0-5In jumbo green display, clock chlp, and all other
parts. Dlsplays hours and minutes separated by a
pulsating colon. Kit £12-50. Bullt £13-50. Send sae
tor free leaflet.

etc. 6V £2:95. 9V £2-95. 4] + 41V £4-45.6 + 6V £
9+ 9V £4-45.

CASSETTE MAINS UNITS
7}V output to run cassette recorders from the malns.
Complete with 5 pin DIN plug £3-45.

CAR CONVER

PRINTED CIRCUIT KIT £3-95*

Make your own printed clrcuits. Contalns etching
dish, 200 sq. Ins, of copper clad board, 1 Ib ferric
chlorlde. etch reslst pen, small drlll blt. lamlnate
cutter and Instructions,

5-DECS AND T-DECS*®
Special Offer*—25p or 50p off orders accompanied
by 25p or 50p PB Electronics adverts.
S-DeC £2-24

u-DeC A £4-45
u-DeC B £7-85

IC carriers:—

16 dll: plaln £1-07
wlith socket £2-21
10 TOS: plain 98p, with sockef £1-95.
SST1 60p. SSU1 60p. SSN1 80p.

TOR
Input12v DC. OutputGlHIQV DC 1A regulated £3-95°.

BATTERY ELIMINATOR KITS

Send sae for free leaflet on rang

100mA radio type with press stud battery terminals.
41V £1-95. 6V £1-95. 9V £1-

SOmA double rndlo type with press stud terminals.
41V + 4 . 6Y + 6V £2-75. 9V + 9V £2-75.

m o typc with 5 pin DIN plug. 7}V £1-95.

Stabitized 8-way type with voltage stnblllzer to glve
low hum. 3/4}/6[7*/9/12[15[18V S50mA

Heavy duty 12.way types 4i16/7/8il11113[14ﬂ7/21 128/
34/42V. 1Amp £3-95. 2 Amp £

MAINS TRANSFORMERS

8-0-6V 100mA 95p. 5-0-9V 100mA 95p. 18V 1A £1-65°.
0, 12, 15, 20, 24, 30V 1A £2-95%. 12-0-12V 1A £1-95%.
0. 12,15, 20, 24, 30V 2A £4-20*. 20V 2-5A £2-20.
6'and 9V trans are DC rated, others are AC volts.

SWANLEY ELECTRONICS

Dept. PW, PO Box 6&, Swanley Kent

Post 30p on orders under £2, otherwise free. Prices
include VAT. (Overseas customers deduct 7% on
items marked *, otherwise 20%). Officlal orders from
schools, government labs, etc. welcome.

IMPORTANT
NOTICE
T0 ALL
UEROBOARD
STOCRISTS

Vero Electronics Limited are
printing a list of Veroboard

stockists. This list will be dist-
ributed to amateur electronic
constructors throughout the
U K. Whether you purchase
Veroboard from a wholesaler
or direct, please forward your
business name and address for

inclusion in this list to:-

Vero Electronics Limited.

Retail Department
Industrial Estate
Chandler’s Ford
Hants S05 3ZR
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' Genuine

L

G800 £2-35 G850 £1-95
GB800/H £2-35 GB00/E £4-42
MICROPHONES r. &P 2
UD 130—Cardiold dynamic dual impedance 600 and 50k2 £6-58

ECM81—Cardlold condenser omnl-directional 600 and 50kQ
impedance £11-99
RX201—Cardiold dynamic 60002 echo mlke, 4 transistors. 1-5 sec
reverberation time, with volume control and on-off switch £8-93
Philips type cassette mike £1-65
Cassette stick mike with remote control £1-30
Gem 2 station intercom (baby alarm) £3-85

CASSETTES (LOW NOiSe) P. & P. 25p

SOLDERING IRONS r.ar. 20

12V d.c. 15 watt £1-24

CABINET _KITS P. & P. 85p per palr

127 x8” x 44" (8”7 x 5” or 7”7 x 4” cutout)

127 x 127 x 74" (10", 8” or 8” x 5” cutout)
187 x 117 x 74" (8” and 3", 8" x
227 x 147 x 747 (13" x

ltems subject to availability and manufacturers’ increase. U.X. only.

Riversdale Electronics
Mail Order Depa

.Box 470, Manchester M60 4B

N

GOLDRING Stylus e «p. 20

1-5 over 6
Cs0 35p 32p
(o] Qp 40p
c120 S5p $2p

250V a.c. 40 watt £5°40

£2-90 each

£4-05 each

5” or 8” cutout) £5:10 cach

8” or 12” and 3” cutout) £6-15 each

ALL PRICES INCLUDE VAT

ment
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‘Do Something Useful
fora Change!

Do it in your spare time. And enjoy it. And, perhaps, you’ll save yourself some money.

The secret is to be practical about the way you spend your spare time.
These practical magazines show you how.
Every month these six popular titles are packed with fascinating and constructive projects -
full instructions for making your own furniture and fitments for the home
as well as electronic gadgets for home, car or hobby.
See which ‘practical’ can widen your range of interests, whether in

home-improvement, hi-fi or electronics - and on jobs you really could call useful.

Also: oy . X
MODERNISING FM TUNERS
" AUTOMATIC SLIDE SYNGHRONISER

Forover 40 years Britain’s premier
magazine for the do-it-yourself radio
and electronics constructor. See how
Practical Wireless makes technicalities
crystal clear even to the newcomer.
April issue: 8-page supplement
Fault-Finding Techniques.

OUT MARCHb 35p

v s
BRACTIC,

HI'Fi & AUDIO
beginning

Every aspect of the sound scene is

covered in Practical Hi-Fi & Audio, which f‘g\\—o“w 2D
meonth by month shows you how to choose, ?ye\““s' of. (@9
match and improve your equipment. April ove ‘:AP&B'C

issue: 12-page supplement- Buyingona Budget. o
OUT MARCH 12 30p ov

Be Practical...Get a’Practical’ Today !

If you are unable to obtain a copy of any of the above titles from your newsagent, please contact :
Sales Manager, IPC Magazines Ltd., 66 Great Queen Street, London wWC2B 6DD. j
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Is

Practical Wireless Classified Advertisement§

The pre-paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p
extra. Semi-displayed setting £12-00 per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL WIRELESS and crossed ‘“‘Lloyds Bank Ltd.” Treasury notes should always
be sent registered post. Advertisements, together with remittance, should be sent to the GMG Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Room 2337, King's Reach Tower,
Stamford Street, London SE1 9LS for insertion in the next available issue. (01-261 5846).

Receivers and Components

COMPONENTS GALORE, pack of 500
assorted Radio, TV and Electronic
components, a real bargain at a real-
istic price. Send only £1-50 c.w.o. This
applies only to United Kingdom and
Ireland. Overseas prices by arrange-
ment., Caledonian Components. PO
Box 3, Glenrothes, Fife, Scotland.

\\\ l AIXED
Q, MINIATURE
>% \ ELECTROLYTIC

A | \ CAPACITORS

6V - 63V
50 PACK ........ 1-88 MFD £1-00
100 PACK ........ 1-68 MFD £1-84
50 PACK ........ 10-1000 w0 £1.52
100 PACK ..ovv.. 10-1000 M0 £2:52

CASH WITH ORDER
PLUS 25% VAT

M.C.L. (Dept. C)
0?—0 12 OAKINGTON AVE
C RAYNERS LANE
\“ HARROW, MIDDX.

500 COMPONENTS. Resistors, capaci-
tors, diodes, transistors, pots, coils, etc.
Identified, formed leads, fall-out, and
surplus, Good value at £1-60. All inclu.
sive (U.K. postal rates only). CWO
lease' to L. Penseney, PW Bankhead
arm, South Queensferry, West
Lothian. .

'WENTWORTH RADIO

|A Wentworth Ct. Alston Road,
Barnet Herts.
Telephones 01-440-0409—01-44]-2328

TBA520Q £2-20 BC107/8/9 -09
TBA550Q £3-00 BT106 95

TBA750Q £2°15 IN4148 -05
TBA990Q £2-85 2N3055 -4]
R20108 £1-80 TiP29C -34
SN76227N -80 TIP30C 46

COMPONENTS—UNITS—VALVES
SEND S.A.E. FOR LISTS

Minimum order 75p. P&P S5p. per item.
Minimum I5p plus 25% V.A
ALL PRICES
SUBJECT TO FLUCTUATION

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring omly ocontrols and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted users.
From £11-50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.

Precision Polycarbonate Capacitors
All High Btab{lity - exiremely Low Leakage
63V DC RANGE

440V AC RANGE

Valge Dimen- Price | Value uF +1% £2%
(uF) slons (mm) each |0-01uk & 0-1uF  68p  489p

L D 0-22uF: 0-33uF; @7p

0-1uF 27 1277 5lp | 0-4d7uF 67  50p
0-15uF 27 127 b59p |0-68uF 74p 53p
0-22uF 33 64p | 1-0uF 82p 62p
0-26uF 33 16 87p | 1:5uF 89p 71p
0-33uF 83 16 ?8p | 2-2uF 96p 75p
0.47uF 33 18 80p | 8-3uF £21-156 82p
0BuF 33 190 87 |47uF 8162 £1-18
0-88uF 508 19 98p | 8-8uF £1-96 £1-38
1-QuF 508 19 £1-03 | 10uF £2-40 2196
1-5uF 50-3 25-4 £1-21 | 15uF 23-22 2279
2:0uF  80-8 25-4 £1-44 1 22uF £4-28 #3868

TANTALUM BEAD CAPACITORS-Value available:
0-1, 0-22, 0-33, 0-47, 0-68, 1-0, 22, 3-3, 4 AuF at
15V126V or 35V; 10 OpF at lGV/?O\ or 26V
8V{10V or 18V ; 33 OuK at 6V or 10V; 47-0uF at 3V 8
100-0uF at 3V, ALL at 12p® each: 10 for £1-10°, 50 lnr
25:00%, 100 for £9-00*.
TRANSISTORS F I.C.'s .
BC107/8/9 9p | *BC212/212L 14p | 2N5702/4 1lp
*BCl14 12p | *B(213/213L 11p | 2N 3058 50p
*BCI47/8/9 10D | apcCo1g/214L 11p | OC7L/2 12p
*BC153/154 12p |, 19, NEBSETImer 61p
*BC167/8/9 18p | "BF194/5 P | 741C 8pin DIL
*BC182/182L 11p | BFY50/1/2  20p
*BC183/183L 11p | AK178 30p | ZN414 21-15
*BC184/184L 12p | AF234 88p | BN76013ND£1-50
POPULAR DIODES—1N914 8p, 8 for 48p, 18 for 00p;
IN®18 8p, 8 tor &Bp, 14 for Ig 1844 Bp. 11 tor 60p.
34 for 41-00, 1N4148 8p, O tor 7), 12 for 48p; 1N4001
Sip; 002 8p; 003 O4p; 004 7p: 008 7§p;: 000 Bp; 007 8ip
LOW PRIOE ZENER DIODES--400mW, Tol. £6% at
5mA. 3V; 3V3; 3V8; 4V7: BV1; 5V6; 6V2; 6V8; 7V5;
8V2; 9V1; 10V; 11V; 12V 18V, 13-5V; IBV 18V; 18V
20V 22V; 24V; 27V; 30V; 33V. All at 7p each. 8 for 33p,
10,for Gbp. 50 for #3-12. SPECIAL OFFER: 100 Zeners
(may be mixed) for 28-00.
RESISTORS—High stability. low noise carbon film 5%,
AW at 40°C, §W at 70°C. EI2 series only—trom 2:2QQ
to 2-2M Q2. ALL at 1p* each, 8p* for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK: 10 of
each value 2-2 Q2 to 2-2M {2 (780 resistors) £3°.
SILICON PLASTIC RECTIFIERS—1'5 amp, wire-ended
DO27: 100 P.I.V, 7p (4 for 26p): 400 P.L.V. 8p (4 for 80p).
:&lbtﬂ RECTIFIERS—2} amp: 200V 40p; 350V 45p;
v

».
SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at 5p* each 50; 100: 220; 470; 680 ohm; 1K; 2K2:
4K7: 6K8; 10K: 15K; 22K, 47K ; 100K; 280K; 680K;
1M; 2M5; 5M
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF S8EA/AIRMAIL,
Add 8% VAT to all ltema except those marked with *

which are 25%

Send 8.A.E. for additional stock lists,

Wholenale price lists available to bona fide

FULL SPEC. NEW DEVICES, BY RETURN
BC107 10p | ZTX504 25p | REGU-
8C108 10p | 2N3055 40p | LATDRS
BEIBL 105 | INOE 4 | Toon
P 4
BC1GIL 10p | 1N4l4s  4p | '8 (5V£,.5,
BC184L  10p | 1N4002 4p 7812 (12V)
BC212L  14p | 1N4003 4p £1-59
BC213L  14p | 1N4004 Sp
BC214L  14p | 1N4007  9p | 7815 (15V)
TiP29A  46p | 3A/800V Rec. £1-59
TIP30A 49 15p ' 7824 (24V)
TIP31A 51p BRIDGES £1-59
TIP32A  55p | 1A/200V 28p
TIP41A  T2p | 2A/600V 33p | CAPACI-
TIP42A  T9p L 1.C TORS
TIP2955 e4p | DIL 1.C’s
3055 741 8 pin 259 | 10mfd/i2v
TIS43(UJT) | 955 Timerddp 10/20p
DISPLAYS 100 £1
ZTX300 15p | LED 7-Seg. 1w0m'dI5V
ZTX304 25p | 0-375; £1-18 10/30p
ZTX500 15p ' 0-5; £1-49 100/£1- 50
V.A.T. INC. P, and P. at 20p.
Display data—S.A.E. Please.
Tel.: Kingston Blount 52683,
AUDID-OPTICS
19, Middleway, Chinnor. Dxon.

NEW COMPONENTS BY RETURN.
BC109C 12p, BC182L 10p BCI184L llp,
BC212L 12p, BC214L 13p, BDS2S 65p,

BDS30 65 BDYSG £1 75, BFR38 35p,
BFR79 3 N5457 2N5459 45p,
MPSA12 4 MC1310P B5.70. Inclusive
rices. 10p. All components
rand new and aranteed. I. G. Bow-

man (Dept PW), 59 Fowey Avenue,
Torquay, S. Devon.

PODLYESTER CAPS C280 -1 250V 4 for 5
REED SWITCHES Large / Small 13p ; BA
MAGNETS 7p ; leo red L.E.D.S.25p 3 for £1
5 yurdu CONNECTING WIRE, aastd. colours 10p
BURGLAR ALARM 1& DC 'lSp annmellad
COPPER WIRE 32, 38 S.w p ft.
LOUD 8V D.C. MOTOR DRIVEN SIRENS £1-28
CAPACITORS or RESISTORS Assorted pkt. 25p
Prices include VAT. Add 12p postage.
GRIMSBY EL!CTRONICS
64T y Road, bersid:
100's of Bargains at our Lambert Road Com-
ponents shop (open Saturdays). 1976 List 9p.

TRIACS (Plastic) TAG250 400V/10A
6Tp (3.+64£5; Diacs 19p, 8-pin dil ICs
741 24p, 44p, Mini Mains Trans-
fmmers 100mA 6-0-6V 85p, 12-0-12V

2N3055 36p, 300W Dimmer Kit
a és P&P 15 Add 8% VAT. T. K.
Electronics, 103 Studley Grange Road,
London W7 2L

AERIAL WIRE, HARDWARE,VERO PRODUCTS
Rullton, W, §W 5%, 2-20-2'2M 1tp

MARCO TRADING (Dopt WS5),
The 0id Sohool. Edstaston, Nr. Wem, Bhropshire.
Tel: Whixall 464/465 (8TD 094 878)
{Propra. Minlcost Trading Ltd.)

Yes, still the same JUMBO bottle
Beware of imitations

115cc P.C.B. Ink #1-50

Quick drying ferric chloride etch
resist ink, applied by pen or brush.
MAWSON ASSOC.

64, Brookbank Road, London SE 13

. Practical Wireless, May 1976

{11 ali types, from 3p
Donco D.P.Colls, 1-5Green, 74p: 1-5B, Y, R, W,
69p; 6-7 B, Y, R, 80p
IFT's 13/14/15/16/17, 88p. VAT not included.
P. & P, 20p. S.A.E. for full lists.
- CLEVEI.AND SUPPLIES (Pw)
P.O. BOX 20, REDCA

CLEVELAND

METAL BOXES/INSTRUMENT
CASES. Range of over 100 standard
sizes with punched holes to your speci-
fication if required. B.M.S. cut to size.
Components. Audio equipment, Kkits
and complete. 2 x 6'2p stamps for
lists. Nottingham Audio Services, 13/
‘IS%AFoxhall Road, Nottingham NG7
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BRAND NEW COMPONENTS BY
RETURN: Electrolytics—16V, 25V,
S0V—0-47, 1-0, 2-2, 4-7, 10 mfds.—
Sp. 22, 47—5'2;52 (50V—6 ) 100—

50V——8 (50V—10p),
580—1 g())V—l(ip g gp

1000/25V—1
Submmlature bead-type  tantalum
—0-1/35V, 0-22/35V, 0- 47/35V 1 0/35V
2-2/35V, 4-7/35V, 10/20V, 22716V, 47/
6V, 100/3V—116> Mylar Film 100V.—
0-001, 0-002 -005, 0-01, 0-02.—3p.
0-04, O - 0531 2p. Mullard tubular
olyesber 400V E6 series 0-001-0-022—
g p. 0-033-0- 1——412;6) Mullard minia-
ture C333 ceramics 63V _E12 serles 2%,
1-8 pf.-47 pf.—3p. 56 pf.-330 8 6)
Polystyrene 63V E12 series 10 pf.- 10 0
pf.—3p. 1200 pf.-10,000 pf—4p. Minia-
ture Highstab. carbon film resistors
1;'W E12 series 5% 10-10MQ. (10% over
1IMQ) 1-2p. Postage 10p. Prices VAT
Inclusive. The C.R. Supply Co., 127,
Chesterfield Road, Shefheld S8.

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 BJZ

C AND G EXAMS
Mehe sure you succeed with an {CS home sturly
course for C and G Electrical Installation Work &
Radlo/TV/E| T

Service Sheets

Please senda S

SERVICE SHEETS — COLOUR TV MANUALS

Service Sheets for Black and White TV, Radlos Record Players and Tnpe Recorders 50p.
Please send large

We can supply manuals tor most makes oi Colour Television Reclever:
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA stc.
d Addressed

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

pe for a prompt reply.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 50p EACH
‘** PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "'
Otherwise cannot be attended to

{Uncrossed P.O.s piease, original
returned I service sheets not avallable.)

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, S50p and SAE,
Hamilton Radio, 47 Bohemla Road, St.
Leonards, Sussex.

For Sale

DISCOLIGHTS. Best! Cheapest! Re-
liable! Bumper catalogue: Aarvak
Electronics, 12a(P) Bruce Grove, N17
6RA. 01-808 8923.

PLEASE NOTE
We operate a *'by return of post'' gervice. Any
clelms for non-delivery should be made wlithin
T-days of posting your order.

Telecomms Techniclans and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn the
technlques of sarvicing Colour and Mono TV sets
through new home study courses, approved by
leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and Electricai
Enolnnrlng. Malntennnce. Radlo. TV, Audlo.

and Pr Als
uli«bulld radio klh Get the qugllﬁcnﬂons you
need to succeed.
Free details from:

INTERNATIONAL
CDRRESPONDENCE SCHODLS,
Dept. 7788, Intertext House, London SWB4UJ.

Or Phone 81-622 8911 (All Hours)

MANCHESTER EDUCATIOMN COMMIT-
TEE. Tenders are invited for the pur-
chase of second-hand audio-visual aids
equipment. Further details and forms
of tender from Supplies Officer, Stores
Department, New Cross, Manchester,
M4 5ES, returnable by 10th May, 1976.

TAPETALK

THE NATURAL WAY TO LEARN

Two C60 cassetles entitied
THE SCIENCE OF SOLDERING
£5- ¢4 plus 550 VAT/P. & P
TAPETALK, P.O. Box 99 (PW)
Mllton Koynes MK3 SBR
Tel.: Milton Keynas (0808) 77710

Electrical

STYLI & CARTRIDGES. For the best
at keenest prices send SAE for free
illustrated list to Felstead Electronics
(PW), Longley Lane, Gatley, Ches.
SK8 4EE.

Ladders

LADDERS. Varnished. 25!, fi extended,
£24-05, carriage £1-40. Leaflet, alu-
minium ladders and loft stairways.
Tel: Telford 586644.

90 !

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mall order or phone 01-458 4882
Large Stocks of Colour Manuals
NO DVERSEAS MAIL PLEASE

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24&)_ plus SAE
with orders, enquiries. elray, 154
Brook Street Preston PR1 7TH

BELL’S TELEVISION SERVICES for
service sheets, manuals & books on
radio/TV etc. Service sheets 50p plus
SAE. Service sheet catalogue 25p.
Back issues of magazm—"s from April
‘T4 onwards cover price plus 12p post.
Free booklists on request. SAE with
enquiries please to BTS 190 Kings
Road, Harrogate, orkshire. Tele-
phone Harrogate (code 0413) 55885.

Tape Recorders

MUSICASSETTES
FOR HIRE

Over 3.000 titles to chose from. for as littie as
2¢p par day. Many special benefils to members.
Free brochure from:

‘THE STEREO CASSETTE LENDING

LIBRARY, Room 16, SHERWOOD HDUSE,
SIMMONDS ROAD, CANTERBURY CT1 3RL

TAPETALK
THE CLEVER WAY TO LEARN

TWO C60 Cassettes entitied
INTRODUCING ELECTRONICS
* £5-44 plus 55p VAT/P..& P.
TAPETALK, P.O. Box 99 (PW)
Milton Kevnes MK3 SBR
Tel.: Milton Keynes (0908) 77710

MICROPHONES: AKG D202EI, £45-00;
AKG D190C or E, £20-00; AKG D224
£60-00; Sennheiser MD211N. £45-00. All
brand new and boxed. Please add 25%
for VAT. All other AKG and Senn-

heiser mikes, SAE for quote. J. J.
Francis (Wood Green), Ltd., Manwood
House, Matching Green, Harlow,

Essex. Tel: Matching 476.

COPPER CLAODRLAMINAT!

F
PRINTED CIRCUITS

Single sided 1/16” paper base—1-5p/sa. inch.
Single stded 1/16” glass-epoxy—2-0p/sq. inch.
Any rectangular glzes cut to your requirements.
Please send cash with order,
Price and
Frocn: " BIMTECH ENGINEERING LTO

Dedham RoadA Ardleigh, Colchester,

E

8: 07 7
Telephone 0208 230133

FOR SALE: Codar AT5+AC PU, £20.
Deliver Tyne Wear, Nesbitt, 34 'West
Dene Drive, North Shields.

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S, 56 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popl.llar T.V. and Radio types.

KENSINGTON SUPPLIES (C),
367 Kensington Sireet, Bradford 8,
Yorkshire.

PCR.3 Receiver Coils and dialglass or
will buy complete if items wanted are
intact and good condition. A, J. Bren-
nan, 29 Elmfield Street, Cheetham.
Manchester 8.

REASONABLE price paid pre-1960
P.W’s, Details and price please. Box
130

WANTED EX-GOVERNMENT TRI1936,
LF. Strips 10U/254 and Parts Manuals
Radio/Radar 10A, 10B etc. B.H.
Avionics Ltd., Bi I‘gIgln Hl]] Aerodrome,
Kent. Tel No. B.
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Miscellaneous

TREASURE TRACER"
MH “I Melal Locator

1‘ @Varicap tuning
.;q @ Britain's bell ulllno matal
l locator kit; 4,000 s
Waelghs only 2201 Fmod with
Faraday shield
@ Speaker and earphone operation
@ Knocks down to only 17in.
® Prebuilt search coil assembl
rofessional finisl

screwdriver, pllers and snips
Flve translstor clrcuit

Send stamped. addressed
envelope for leaflet

Posi B3p - E1'00 VAT §5%, Post §3p + £1°80 VAT §55
MIHIKFI'!- ELECTRONICS,
#a CLEVELAND ROAD,
LOMDOM, Ell 2AN (L L et anlyl

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin

Enamelled - Siik - Cotton - Tinned Covarings.
No minimum charges or quantities.
Trade and Export enquiries welcome.
8.A.E. Bringas List.
- P.O. BOX 30, LONDON, E4 $BW

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy duty
VC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range oormEetmve prices start at a
low 75 xamples: width, depth,
height, 8in x 5in x 3in, £1-55; 10in x 6in
.x 3in, £2°20; 12in X 6in X 3in, £2-70;
14in x 6in x 3in, £2-95; 10in x 8in x Sm
£2-75; 12in x 8in X 3in, £3-20; 14in x 8in
X 3in, £3-60; 12in x 10in x 3in, £3-60;
8in x 4in x 4in, £1- -80; 10in x 6in X 4in,
£2°70; 12in % bin X 4in, £2-85; 14in X
6in x 4in, £3-25; 12in x 8in x 4in, £3-60;
14in x 8in x 4m, £3-80; 7in x 7in x Sin,
£2:65; 8m x 10in x Gm. £3-60; 12in x 8in
x 7in, £4:00; 14in x 8in x 71n £4-80;
12in x 10in x T7in, £4-25; 12in x 12in x
7in, £4-40; 14in x 10in' x 7m £5-00; 12in
x 10in x 8in, £5-00; 14in x 10in X 8in,
£5:30; 14in x 12in x 7in, £5-20; 12in x
12in x_8in, £5-50; 14in x 12in_x 8in,
£5 BO Plus’ 72g carriage and 8% VAT.
x B8in in, £7:60; 16in x 10in x
Bm EB 40; 18in x Bin x 8in, £9:50; 18in
x_10in x 8m £10-30; 194in x 8in x 8in,
£11-50; 1914 in x 10in x 8in, £12-30.
Plus carriage £1-25 plus 8% VAT. Over
400 models: to choose ' from. Prompt
despatch. Free literature (stamp would
be appreciated), Bazelli, pt. No. 25,
St. ilfrid’s, Found.rv Lane, Halton,
Lancaster LA2 6LT

ENAMELLED COPPER WIRE

.W.G. 11b reel 4 b resi
10 to 19 2.40 1.35
20 to 29 2.45 1-40
30 to 34 2-60 1.50
35 to 40 2-85 1.60

All the above prices are inclusive of postage
and packing in UK.

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061-445 8753

DO-IT-YOURSELF loudspeakers for hi-
are our speciality. 1l range of
ocomponents and accessories includ-
ing chassis speakers, crossovers, sound
absorbent, grille fabrics etc. always
available. We stock the fabulous
value Helme speaker kits complete
with full and easy instructions, also
Peerless and Wharfedale kits. Just
about the lowest prices anywhere!
Send B8l>p stamp for bargain list to:
Audioscan, Dept. PW375, 4 Princes
Square, Harrogate North Yorkshxre
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TEXAN AMPLIFIER PARTS
Pack 1 Res, 80p, Packs 2-3 Caps, £3:50, Pack §
Switches £1-50. Pack 6 Pots, £1-30. Pack 7
Semi Conductors, £8'25, P.C. Board £3-00.
Front Panel £2-50, Chassis £3-00, Case £3-50,
p.p. extra 25p except chassls 50p and case £1°00.
Tax extra 25%. Send S.A.E. for detalls of this
and other ampilflers from 1 watt-100 watt.

TELERADIO ELECTRONICS

325, FORE STREET, LONDON, N.§.
01-807-3719

H. M. ELECTRONICS

27%a FULWOOD ROAD, BROOMHILL,
SHEFFIELD 819, 3BD.

BEC. CABINETS (lllus'd)

METAL CASES 3
DRY TRANSFER LETTERING " fid

Send 15p for leafiets (Refundable)
Trade enquiries invited

COLCHESTER COMPONENTS SHOP.
Now open Sunday-Thursday 12-6 p.m.
J. K. Electronics,
Colchester 64433.

11 Mersea Road,

TRANSMIT!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 for yours now!

Y Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £3-50 now!

(all prices include V.A.T., packing
& postage.)

Send remittance to:

IOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

NOTCH OUT QRM!

Tunable Audlo Notch Fliter rejects hetrodyne
and CW interference FAST. Goes between RX
and speaker, EASY TO MAKE. All parts, case,
Instructions, money back assurance, ONLY £5'30
post free
CAMBRIDGE KITS

45 (Box E), Oid School Lane, Milton,
Cambridge.

12 VOLT 21 13 Watt Fluorescent Lighting
{by Thorn/AEI} with diftuser & on/oft switch. ideal
caravan,boa., emergency lighting, etc. Guaranteed.

£3:50 inc. VAT & Post. List price £7-02 Inc. VAT
SALOP ELECTRONICS 21 Wyle Cop,

Shrewabury, Shropshire Tel. 53200

ALUMINIUM SHEET AND BOXES cut
and folded to your design. Sheet 22
20, 18 S.W.G. 0-5p/sq inch; 4
SW.G. Ip/sq inch. Boxes: 22, zo 18
SW.G, lp/ve inch; 16 S.W.G. llzp/sq
inch; 14 S.W.G. 2p/sq inch. Maximum
length of any side: 2ft. Maximum
depth of box: 1 ft. Please add 8% VAT.
P&P Uper item. SAE for special
quotes { only). Trade enquiries
welcomed. Simtec Electronics (UK)
Ltd.. Unit 37, Faircharm Trading

, St. Marvs Mills, Leicester. Tel:
(0533) "824380.

ACCUMULATORS =mesmemm
2 voit MULTI-USE
Sealed Lead Acid Re-

chargeable Celis.
Size L450—1-4" X 1-¢~
X 44 3

inc. P.
Suits Fi-Cord
GARFIELUS, 295 Rye Lane, London,

8.E.15

NICKEL CADMIUM fully sealed re-
chargeable batt,enes E uivalent d

cell sizes. Discount. brings fu

details by return. Charges available.
Sandwell Plant Ltd., 1 Denholm Road,
Sutton Coldfield, West Midlands, B73
6PP. 021-354 9764.

RECORD
from TV

Make SOUND
RECORDINGS

froma TV
set using

this
ADAPTOR
with your
cassette recorder r
or use it with your
Hi.Fi or headphones. Completely Safe,
Fully isolated. Leads, connectors and fufl
instructions included. £6 inc post and VAT
or write for jeaflet
CROWBOROUGH ELECTRONICS
(PW) Eridge Road, Crowborough,
Sussex

1ILB PACKS of assorbed (o]
laminates for GOp plus g/g

with order to Crossley rad ey. 248
Slater Lane, Leyland, Lancs.

PRINTED CIRCUITS
and HARDWARE

Readlly available supplles of Con-
structors' hardware, Aluminium sheet
and sections. Printed circult boards,
top quality for individual or published
designs. Prompt service. Send 15p for
catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Aveon,
Warwicks. Tel. 4879

GLASS FIBRE P.C.B.s. Send 1:1 master
and 7p per square inch tinned or
uare inch drilled and tinne
PLUS Op per board. Send for quota-
tion on double sided boards. Discount
for quantity. PROTQ DESIGN High
cliffe Way, Wickford, Essex 5511

SFEAHEFI HIH

! ﬁn. ."i‘"v




BUILD YOUR OWN

You are Invited to send S.A.E. for lists of our
very extensive range of high quality amplifier,
rrum ps, F.M, tuners, instruments. Radlocontro

nition units and many other kits. Please state
requirements.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N9 :

RADIO. Learn fmm the beginning. 16
vintage circuit diagrams, receivers and
transmitters with notes. £1. Allister,
gﬂ Wavell Road, Maidenhead, Berks,
L6 5

THE P.E. ‘VARICAP'
STEREO PUSH BUTTON
TUNER

Using the latest Mullard modules for R.F. and
t.F. circults—pre-aligned for ease of con-
struction—this KIT has an F.M. tuner with
stereo decoder, push button tuning., self
regulated power supply, etc., etc., for highest
quality reproduction.

Price £43-50
inc. V.AT.P&P
S.A.E. for FREE brochure
Wc alao stiit supply ALL components for the
P.E. 'GEMINI’ STEREO AMPLIFIER. Send
$5p + 12p P&P for a fuli constructional booklet

details,
assembly Imtrucuon and fault finding guide.

ELECTRO SPARES

Dept. P.W.
288, Ecclesall Road. Sheffield, 811 SPE

Synthesiser
Sounds
Supreme”

25% VAT
by Dewtron 5% VAT

Famous kits, e.g. waa-waa complete
kit £4-50. Fuzz kit £6:50 P&P 25p
under £10. Ring Modulator modules
£11. **Mister Bassman’® Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 20p from D.E.W. Ltd.. 25¢
Ringwood Road, Ferndown, Dorset.

. Electronic

Technical Books-

RadiofElectronics

World's Radio & TV STations (Int.mmnml Edit}  £0-70
WDRI.D RADID TV HANDBDDK 1976
{Incorporating 10 listen to the World]

%n'ys Book of Crvshl Sou
elevision Timebase Circ .
Radio TV and Industrial Tubu & Valve Equwv .
How to get the best out of your Tape Rocunlu ......
Practical Electronic Science Projects .............. £0-8
%xk‘?s:::c&mgfc “;:nd ooERanroRPon0S oo
ransistor Circuits for ern Test Equipment
Modern Tape Recording Handbook . q " oo
1st Book of Transistor Equiv, and Substitutes
Hi Fi, PA & Disco Ampll ier Design Handbook
Radio SﬂvElng oblems ...............
Electroaic m:mlx chht‘fu Amat Photographer .
ojects usin or
TV Fault Findi bl W .
Transis Circuits for Rad. Control‘d Madels .
Practicel Stereo & Quadrophon Handbook
Rudm Amlt-ur Dperator’s Han hook
oil m" & Construction Manual .
Radln & Elnctmmcs Dan Bwk
reuits .

Books and Publications

T.V. REPAIRS MADE EASY

4 easy to follow repalr manuals cover the mono
sets and 3 cover the colour sets from the early
dual standards to date.

Priced at oniy £3-30 each, you just send make/
maodel no. (chassis type if possible plus cost to
receive manual covering the set by return. P & P
50p up to 3, £1 over 3.

British Colour T.V. Circuit Diagram Manuals
in 2 vols. cross referenced to the above repalr
manuals at £8-50 (p. & p. £1) each. All mono
sets circuits in 1 huge manual for same price.

T.V.TECHNIC, 76 CHURCH ST.,LARKHALL

LANARKS ML 1HE
Teol. (0898) 883334,

LOW-COST 1.C. MOUNTING for any
size DIL package. 100 Soldercon
sockets 7 and 8 hole plastic
suppoﬂ’s 5p/pair. Quantity rates. SAE

tails and sample, Trial pack 60p.
(P & P 10p/order). P.K.G. Electronics,
(5)1_?%( Lodge, Tansley, Derbyshire DE4

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique Instruction manual shows step by
step how to rewlnd motors, working part or full
time, without previous experlence. Everything
you need to know easlly explalned, Including
where to obtain materlals, how to get ail the work
you need, etc. A goidmine of information and
knowledge.

Only £3-85 pius 25p P&P.

Magnum Publications Dept PW5

Brinksway Trading Estate, Brinksway,
Stockport SK3 0BZ,

o 1 tod

The qupplne Clr Radm Manual .
ldlo nc nicians Bench Manual . . .
Servicing Transistor Radio Receivers .. ...
1st Book of Hi Fi Loudspeaker Enclosures.
2nd Book of Hi Fi Loudspeaker Enclosures
Manual of Electronic Circuits for the Home
Modern Crystat Set Circuits for Beginners .
.lectron aTnum for thl Mu&o ot ...

llmdhook nf E u:tmm: usn:al N

ransistorised N |gvelties for Hi Fi

ault Location Exercises in Rad. &

ault Location Exercises in Rad. 8

Colour TV Picture Faults. .............

Practical Transistor Nwtl Cire

Boys Book of Practical Ra m& Electmmcs 0

Radio Receiver Construction using ICs & Transis, .. ..

Cs & Trapsistor Gadgets Construction Handbouk . . ..

un(?nud Circuits Equiv. & Substitutes Handbook
Technicians Bench Manual .

Radio Antenna Hlndhook for Long B

Guide to Printed Circu

Diode Chmctmsms Equv & Substitutes .

Electronic Gadgets & Games..................... £0-

PRICES INCL. POST & PACKING . ... Send S.A.E. for Lists

RADIO BOOK SE RVICE
40 Ehwill Way, Beckenham BR3 2RZ

Cassettes .

LOW PRICE POSTAL SERVICE
ALPHA COMPACT CASSETTES
C60—135p C9 —4Sp C120 —S5Sp
Low nolse. Professionat Quality.

Post 4p each.  Minimum 16p. Maximum $8p.

Cambridge Tethnical Developments Ltd.
8 Seymour Street, Cambridge

insertions. | enclose Cheque/P.O. for £..........coeuvenninnnns
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wireless for ..................

Send to: Classified Advertisement Manager
PRACTICAL WIRELESS, GMG, Room 2337,
King’s Reach Tower, Stamford Street.
London.SE1 LS
Rate

14p per word, min!mum 12 words, Box No. 35p extra.

office: Tower House, 8/14 Southampton Street, London WC2E 9QX.

Telephone #1-261 5846
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U.S.A. Govt. Electronics Engr. (retd.), WT70E claims “VFA 5ft below ground, same as dipole; elevated 15ft., one *S"
point UP on dipole.”

E AI_I_ IT’S THE ANTENNA THAT MATTERS
AB OV —~TRANSMITTING AND RECEIVING !

MINIMUM RF LOSS and VERY LOW ANGLE FIRE ensures FURTHER MINIMUM SIGNAL LOSS
from lonosphere and Earth Bounce, making DX—COMMONPLACE—with only MILLIWATTS of RF power, in
spite of the present Sunspot minima. Send stamp for PROOF!

YOU just CANNOT AFFORD R.F. LOSSES — and S.W.L’s, remember, the SAME antenna* is used
for RECEIVING the DX — YOU SURE CAN’T WORK ’EM — IF YOU CAN'T HEAR 'EM ! ! —
the *JOYSTICK V.F.A. — the "QRP ANTENNA (230cm—7’ §”) that handles ALL your R.F. — ‘“‘FLEA
POWER"’ or KILOWATT — EFFICIENTLY !!!

— AS SUPPLIED TO H.M. GOVT. COMMUNICATIONS H.Q. —
PRICES INCLUDE V.A.T. INSURANCE AND DELIVERY BY POST OR CARRIER

JOYSTICK V.F.A,, £18:00; JOYMATCH A.T.U’s:— || (Med. wave - 30 MHz), £18-00; 1A (1-6-30 MHz), £18-00; 111B (L match,
-6-30 MHz), £16-20; LO-Z500 (| -8 thru 30 MHz, 500w), £23-35; “RC" (pre-production prototype “impossible’ location A, T.U.-S.W. bands)
£9-56; BUDGET LINE: A.T.U. [:6-30 MHz, £8:90; A, T.U, Medium and S.W. bands, £8-90 (both in kit form, £7-40); Aerial Bandswitch
(complete aerial system. medium and SW bands), £7-40; Artificial Earth, £7:40; DX CRYSTAL SET (Home and World-Wide reception)
ready to use, £4:86; Comm. Headphones 8 chm, £4-90; Field Strength Meter, £2-11; Set valves 9R59DS, £6-21; Coaxial cable 50 or 75 ohms.
per 10 metres, £1-55; SYSTEM ““A’’: VFA + |11B, £32-96; SYSTEM **X’’: VFA + either 1] or | | 1A, £34-47; SYSTEM *'D*’: VFA +
Aerial B'switch, £24:63; SYSTEM “‘)'*: VFA + LO-2500 + F/S meter, £41:03; SYSTEM *‘RC’’: VFA 4 “RC", £27-56.

COMPLETE RADIO STATION FOR ANY 0
LOCATION. Comprising: Trio QR666 Gen.
Cov. RX, Headphones VFA., System *“A”, all
connecting cables, del. (our risk). ASSEMBLED

IN SECONDS!
SAVE £]14-05.

Phone 0843 62535

Send stamp for details and expert advice. Just telephone your card number

AR TR/IOLG] (or 62839

BUX 5 GROROSTRIRG MENT ENGL T after office hours)

LELTRONILC GICED  GavFA

FREE

Brochure

H.A.C. "%~

WORLD-WIDE RECEPTION

on New

Holve your communica-

tion problems with this
4.8tation Transistor Intercom system (1 master and
3 Sabs). in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Snbs and
Subs to Master. Ideally suitable for Buslness, Sure
gery, B8chools, Hoapitals and Office. Operates
on one 9V battery. Onjoff switch. Volume control
Complete with 8 connecting wires each 66it. and
other accessories, P. & P. 75p.

MAINS INTERCOM NEW MODEL

Famous for vver 35 years tor ShorteWave Equip+
ment of quality ""H A.C."” were the Original
suppliers of Bhort-Wave Receiver Kita for the
amateur constructor. Over 10,000 gatisfled

includl; T 1 Colleges, Hos-
pltals, Public 8chools, R.A F . Army, Hams, ete.

1976 “DX" RECEIVER

Complete kit—Prlce £6-00 (incl. p. & p. & V.A.T.).
Customer writes: "1 think the performance is
astonishing for such an inexpensive and foolproot
kit. T would wholeheartedly recommend this kit
to anyone, however inexperienced, as an antidote
to TV:ltis. and ay an entry into a fascinating
hobby*™.

This kit is ready to assemble and contains all
genuine short-wave components, drilled chassis,
valve, accessories and full instructions, Full range
of other 8.W. kits, including the famous model
K plus” (illustrated above). All orders despatched
within 7 days. S8end now for free descriptive

of kits and
Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 SN
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CROFTON don't just sell kits, we offer you a techrical
Success

back up service 10 ensure your
The followsng s a selection of some of the more popular kits

* Mullard CCTV Camera

% PE CCTV Camera

* ‘Mistral’ Digital Clock Kit £12-50
incl. VAT. p. & p. 50p. Made up
£18-00 incl. VAT. p. & p. 50p

¥ Electronic Ignition

% Sound Operated Flash

% PW Tele-Tennis Game

* UHF Modulator

# Bench Power Supply

4 Wobbulator

4 All ETI Top Projects

4 Many of the Elektor Projects

NOTE PCBs for mosi published projects avalable 10 order

CROFTON ELECTRONICS LTD

Oept. B, 35 6 Road, Twi
Middx. Tele. 01-801 1923

No batteries—no wires, Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £31-24
per pair P. & P. 75p

MNEW! AMERICAN TY¥PE ADLE

TELEPHORE AMPLIFIER

(2
ALY

12-9

VAT £1-04

Latest ADKi: i Teleph Ampl with
detached plug-in speaker. Placing the recelver on
to the cradle activates a switch for immediate
t 34 without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for *'conference”
calls: leaves the user's hands free t0 make notes,
consult flles, No long walting, saves time with
long-distance calls. OnfOft swiich, volume. Direct
tape recording model at 21895 + VAT £1-12
P. & P. 70p, 10-day price refund guarantee.
WEST LONDON DIRECT SUPPLIES (PW5)
169 EENSINGTOR HIGH STREET, LONDON, Ws
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WATFORD ELEGTRONICS

33/35,CARDIFF ROAD, WATFORD HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774

AlLL DEVICES BRAND NEW AND FULLY GUARANTEED.
ORDERS DESPATCHED BY RETURN OF POST. TERMS: OF
BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS .DRAFT
WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE
AND EXPORT INQUIRY WELCOME. P & P ADD 25p*-TO
ALL ORDERS UNDER £10:00. OVERSEAS ORDERS POSTAGE
AT COST, AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE).
v AT Applicable to U.K. Customers oniy. All pvlcal are exclusive of
VAT, Please add 8% to devices markad* To the rest add 25%;.
Caliers welcome to our retail shop at 33, Cardiff Road, behind Watford Foot-
bali Ground. Monday to Saturday. Ample Free Car Parking space avallable.
POLYESTER CAPACITORS : Axial lead type. (Values are In uf).
400V : 0-001, 0-0012, 0-0015, 0-0018, 0-0022, 0-0033 5p; 0-0047, 0-0068, 0-01, 0-015,
0-022 8p; 0-033, 0-047, 0-088 8p; 0-1, 0-15, 0'22, 10p; 0-33, 0-47, 18p.

160V:0-1,0: 1549 0-22 5p;0- saﬂp 0-47 10p 0-6815p;1- O“p,! :5 209.2 2 24p; 4-728p
DUBILIER: 1000V: 0 01, 14p; 0-022, 15p; 0-047, 16p; 0-1, 19p; 0-47 43p.

POLYESTER RADIAL LEAD P. C. TYPE (Values are In uf). | FEED THROUGH
250V : 0-01, 0-015, 0022 5p; 0-033, 0-047, 0:068, 0-1 6p; 0-15 7p; | CAPACITORS
0-22, 0-33 Sp. 0-47 10p; 0-68 14p; 1 0 199.1 524p; 2-2 28p. 1000pF/350V 8p

ELECTROLYTIC CAPACITORS : Axlal Iead type (Values are In uF).

250V : 100uF, 40p; 100V: 20, 6p; 63V:0-47,1-0,1-5,2-2,2-5, 33, 4 7,6-8,8,10, 15,
22, lp,32 47, 88, 10p; 100, 1Zp, S50V 00 H
470, 22p 2200409.35V 000, 38p; 30V : 3500, 41p; 25V : 8, 10, 22, 40 L. 160 8p;
220, |3p; 470, 17p; 640, 21p; 1000 27p; 2200,6349, 1000 39p; 4700, 47p. 16V: 10, 40,

125, 250 .9.470 11p; 1000, 1500, Ilp,4700 46p;
2500, 98p; 4700, 111p

, 18 TAG-END TYPE: 70V:
28V 4700 48p; 18V : 4700, 36p.

4,100, Gp. 640, 10p; 1000, Np.
50V 2000, 72p;

TANTALUM BEAD CAPACITORS
38V: 0-1uF, 0-22, 033, 0-47, 068,10
2-24F, 3-3, 4-7, 5.8 25V: 1-

18V: 10HF 22, 19V: 15#F 33. GV 47uF.
3V : 1004F.

Price: 11p each.

POTENTIOMETERS (AB or EGEN)
Carbon Track, 0-25W Log & 0'5W
Linear values

1K 2 (LIN. ONLY) Single gang 17p
SKQ-2MQ single gang 17p
SKO-2MQ single gang D/P switch 37n
5K0Q-2MQ dual gang stereo

MYLAR FILM CAPACITORS

100V : 0-001, 0-002, 0-005, 0-01uF 4p
0-015, 002, 0-04, 0-05uF, 0-1uF Sp
0-15, 0-2 50V : 0-47uF 8p

CERAMIC CAPACITORS

50V d.c. Plaquette body 25mm leads.
Range: 0-5pF to 10,000pF 3p
0-015uf, 0-022uf, 0-033uf, 0-047uf 4p

SLIDER POTENTIOMETERS
0-25W log and linear values 60mm
SKQ-500KQ single gang
10KQ-500KQ Dual gang

50K Lin 150mm WS 150
PRESET POTENTIOMETERS
0-1W 500 -2-5M 3 Sub Min Vert. only 8p
0-25W 1000 -3-3MQ Horlzontal In
0-25W 2000 -4-7TMQ Vertical Tp

40p
52p
£3-00

JACKSONS VARIABLE CAPS.

RESISTORS—Erie make
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Dlelectlc  sap | 002 3550F 2600 | c
-] P bon, MI y f
sk p! oob | 90 208/1% 2400 arbon niature, High Stabllity, Low Nolse
0 2 speed | . w‘;th ,L%w POWER Tol. RANGE  Val. 1-98 100+
Drlve unit com- | motion drv. 260p § 0-25W 5% 2-20-47TM E24 1p 0-8p
plete with knobs | C304 5, 10, 15, 20, .
e mling 3228 % SopE 120p |O'SW 5% 2:20-4-TM E12 1p  0-8p
6:1 Ball Drlv | 100, 1500F. 1950 | 1W 5% 2:20-10M E12 3p 2p
SJJ'/"DSA‘:W ;o: o'&;"%:g g;lis 100 oft price per value not mixed.
CERAMIC TRIMMER|HEAT SINKS* S SR
CAPACITORS TOS/5F 5 TP Tk
2-TpF; 4-15pF; 6-25pF;| TO18/18F 8p <
8-30pF 17p each TO66/TV2  15p [ ®
MINIATURE TO3/TV3 15p
3—109F;3—300F:10—4t')g: Insulation Kit &p g
?g'm,“ss.ou 3ap {Mica & 2 washers)
TriMMERS (O e
w
PR oF Dplgortapin  13p] RHYTHM GENERATOR
100-500pF 32p |16 pin 14p}  Build this PW (May & June
1250t 45p E,gglz ?-,:: '76) Easy build Low cost
SILVER MICA — § Rhythm Generator. We are
47,8912, 18, 22, 33, SOrDERCON the sole suppliers of the
80, 82, 85, ,'150,
ot 0 U0 e | ool K nchaing tr
b
DE':CO coiLs ALUM, BOXES front Panel and the three
Dual Purposge 'DP’ with lid* Fibre-glass P.C. Boards
Rng. 1-5 B,Y,R,W €9p | 21x5ix1}” 4§ ; T g
e7BYR s | duxi 45p Price including VAT
1.5 Green  T4p 4x2x i" 46p Complete Kit £41-85
Translstor Tuning colls ::gg:;,, igs (p.&p. and insur. £1-00)
Rug. 158, W Tap | 22x” 4op | Ready Built £48-85 (avail-
RFC 5 choke 7%p g:;gi Z:: able in limited quantity)
IET13/14/15/1617 700 | gieah  106p P&P 10
!ngE"{‘“ or1-6m .',g: 1073”1220 Send SAE for complete list.
MW SF.R, 7p | 19453 1300 | (Demonstration on at our
MW/LW 8FR 940 | 1oxan3” 180m retail shop)
EARPHONES DALO ETCH RE|SI78T VEROBOARD* Pitch
Magnetic only 76p o1 015 015
2-Smm plug  15p | (copper clad)  (piain)
3.5mmplug  15p fg':rum CLAD SRBP g} x g* §§S §§" 120
Crystal Single Slded 83x91” 48p | 3% x 33" 3%p 35: -
3-5mmplug  30p | Double Sided 417" 35p | 3% x 5”  4op  '41p 29p
FIBREGLASS BOARD® | 2f X 170 1050 T3p  60p
SPEAKERS Single Sided 6x6” b f* X :;n '1:?’ Hsp  75p
W Single Sided 126 115p | U7 7 P 110p
—_—— | ¢ pins 22p
2% .E:i 13" 56p | FERRIC CHLORIDE*® Spot tace cutter 52p
84 2§ 60p | 11b Bag* 65p+ 30p (p & p) ! Pin insertion tool 2p

TRANSISTORS BD139* 45 [ OC20* 58 | TIS43 25 [ 2N2906°
o BD140 60 | OC35* 84 | TIS44 18 | 2N2807*
AC125* 28 | BC143 7 | BD145* 55 | OC36* 58 | ZTX107 12 | 2N280TA
AC128° 14 | BC149 9 DY80 75 { OCs1 18 | ZTX108 12 | 2N2826G
AC127* 14 | BC15¢ 20 | BDY8t 65 | OCe2 18 | ZTX109 13 | 2N29260
AC128* 14 | BC157 10 | BF115* 22 | OC44 18 | ZTX300 14 | 2N2926R
AC141* 24 | BC158 12 | BF177 28 | OC45 18 | ZTX301 14 [ 2N2926Y
AC142° 25 | BCt5¢ 13 | BF178° 28 | OC70 17 | ZTX302 18 | 2N301t
AC176* 14 | BC167 12 | BF176* 33 | OC7t 17 [ 7TX303 15 ; 2N3053°
AC187* 14 | BC168 12 { BF180 33 | OC74 28 | ZTX304 24 | 2N3054*
AC188" 15 | BC1e9C 12 | BFist 33 | oCc76 37 | zTx311 10 | 2N30s55*
ACY17 35 | BC170 11 | BFfe4 32 | OC81 18 | ZTX34t 19 | 2N3614°®
ACY1s 28 | BG171 11 | BF185 30 | OC81D 24 | ZTX500 16 | 2N3615*
ACY18 28 | BCt72 11 | BFioa 10 | OCs2 18 | ZTX501 13 | 2N379%2
ACY20 24 | BC177* 16 | BF185 10 | OC83 28 | ZTX502 18 | 2N3703
ACY21 29 | BC178* 16 | BF196 14 | OC139 94 | ZTX503 14 | 2N3704
ACY22 16 | BCi79* 20 | BFt97 15 | OC140 100 | ZTX504 47 | 2N3705
ACY38 78 | BC182 11 | BF224A 12 | OC141 157 | ZTX531 28 | 2N3706
AD140* 48 | BCis2L 12 | BF244 17 | OC170 30 | ZTX550 18 | 2N3707
AD148* 48 | BC183 10 | BF256* 32 | OC171 32 | anes7 13 | 2N3708
AD161* 35 | BClaaL 1 | BF257* 32 : OC201* 80 | 2Ngos* 30 | 2N3709
ADt62* 35 | BC1a¢ 11 | BF2ss* 35 | OC202* 90 | oN706* 12 | 2N3710
Mtch.pr.*80 | BC184L 12 | BFS585 18 | TIC44® 30 | aN708* 15 | 2N3711t
AF114* 18 | BC138 22 | BFR38 30p | TIP20 43 | oNg1se 40 | 2N3TT1*
AF115* 18 | BC187* 28 | BFR40 30 | TIP20A 45 | oNp2o* 51 § 2N3772¢
AF116* 18 | BC212 12 | BFR79 30 | TIP28C 68 | oNg30* 18 | 2N3773°*
AF117° 18 § BC212 13 | BFR80 30 | TIP30 52 | pN1131 18 | 2N3819
AF121* 33 | BC213 11 | BFX85® 25 | TIP30A 54 | aN1122 18 | 2N3820
AF124* 30 | BC213L 13 | BFX86® 24 | TIP30B 64 | 2Nt3e1* 20 | 2N3823
AF125* 30 | 8C214 14 | BFXxss® 22 | TIP30C 76 | aN1302* 17 | 2N3824
AF126° 30 | BC214L 16 | BFY50® 15 | TIP31° 54 | oNq303¢ 20 | 2N3s66®
AF127* 30 | 8Ca4t 30 | BFY51® 15 | TIP31A® 58 | oN1304e 24 | 2N3803
AF139* 33 | BC4s1® 40 | BFY52® 15 | TIP31B® 70 | oN1305° 28 | 2N3004
AF178 49 | BC4s2* 30 | BSX20° 20 | TIPIIC® 84 | oNr306e 28 | 2N3905
AF179 59 | BCY42 28 SY95A 14 | TIP32° 64 | oN1307* 28 | 2N3906
AF180 55 | BCYq3 28 | MJ4g1 160 | TIP32A® 68 | oN1308e 35 | 2N4037
AF181* 48 | BCyse 1g | MJE370° 68 | TIP32B* 80 | oN1gp3® 30 | 2N4058
AF185 60 | BCYss 18 | MJE371® 80 | TIP32C* 99 | oN1ggge 48 | 2N4061
AF186 48 | BCy7o° 18 | MJE5S20 65 | TIP33® 85 | oNo1eoe 55 | 2N4062
AF239* 34 | BCy71- 18 | MJE2055785 | TIP33B*§12 | aNg217+ 23 | 2N48TI
ASY28 31 | BCy72e 18 | MJE3055°85 | TIP33C®130 | oN2218A 20 | 2N4822
ASY29 40 | gD115* 52 | MPF102 30 | TiP34* 110 | sNp21ga=22 | 2N5457
Sys0 17 | BDi21* 195 | MPF103 30 | TIP34A*115 | aN2220A18 | 2N5458
BC107* 9 | pp1oae 95 | MPF104 30 | TIP34B*167 | aN2221a%21 | 2N5459
BCt08° BD124> 75 | MPF105 30 | TIP35° 259 | 5poo5pe 39 | 2N6027*
BC108B® 12 | gpyase 49 | MPSACG 30 | TIP38A*370 | oN23p3= 30 | 3N140°
BC108C® 12 | pDi32e 40 | MPSASE 30 | TIP4TA® 68 | oyp3gge 14 | 3N141¢
BC109* 9 | mMich.pr.oss | MPSATO0 32 | TIP41B* 73 | 5noigae 3o | 40361%
BC1098° 12 | gp135* 0C23° 144 | TIP42A® 78 | onoages 30 | 40362°
BC109C* 12 | Bpy3ge 50 | OC25° 48 | TIP42B* 78 | 5nogeg 38 | 40430
BC117 20 | BD137» 45 | OC26° 48 | TIP2055% 65 | Syogpge 2 | 40603% |
BC147 7| ppyage 48 | OC28° 58 | TIP3055* 60 | oNjposaeae | 40673*
CMOS * 4028AE 74p | LINEARIC'S ICL8038CC*270p | SL403D 1
4000AE 16p | 4020AE 94p | 709C 14 pin 29p | LM300H  170p | SL414A 1]
4001AE 18p | 4030AE 45p | 710 43p | LM301AM 38p | SN72702 {
4002AE 18p | 4033AE11tp | 741C 20p | | ma3so 90p | SN76033 1
AISAE TI0 | dorone aan | TiaC  zp | hse o | ONTe %
P 3900 5 H
G009AE 85 | $o42AE 67p | AY-1-0212 550p | M2$2AA 750p | TADI0O 11
S010AE 44D | 4043AF g1p | AY-1-5051 1200 | mCisosL 148p | TBAS4Q 2
4011AE 18p | 4044 AE 75p AY-5-1224° 348p | MC1304P 360p { TBAS00 {
4012AE 18p | 4045AE111p AY-1-67216 175p | mC1310P 180p | TBAB10S !
4013AE 44p | qoasaE109p | AY-5-3500° 610p | MC1312PQ 150p | TBA920Q 3¢
4015AE B1p | Lo0nE 74 AY-5-3507* 810p | MCi458P  70p | TDA2020 3
saag dp | SUAE 1D | o e | MELNGS P | Zad
p CA3018 72 p
A el E i i
(GI0AE sop | 40s6AE106h | CASDie  she | NEcsse.  4sh | Trac DL O
482;: ;1» :333:5 ::s EA%S mp NESSGDB' ::p 123C(T($(5>) ‘
4 8p A3075 p | NEss1®  325p | 5V1A(TO3) 1
4023AE 16p | 4510AE124p | CA3081 150p | NES562B°  270p | 12V 1A(TO3) 1
4024AE 84p | 4511AE191p | CA3089E 150p | NES85A=  200p | 18V 1A(TO3) 1
4025AE 17p | 4518AE100p | CA3090AQ 250p | NE566* 150p | MVR12(TO3) 1!
4026AE138p | 4520AE 99p | CA3123E  140p | NESE7V® 200p | TBAG25B !
TTL 74% Less 5% for 15 + mxd | DIODES BRIDGE CR's*
DIGITAL ICs Less 10% for 25 + mxd ::};g 139 (',‘,FSILFICE,':S r:;;\.,"o"
7400  13p [7473  33p | 74148 170p 4
7401 13p | 7474  32p | 74150 143p |BA100  10p | 1ASOV - 20p | 1A100V
T2 d4pTTs  32p | Td1st s BY126  12p }ﬁmg §:: 1A200V
4 5p | 747 P | 74153 To0p |BY127  12p 1A400V
T4 ::: B0 dp|Td1Se 1500 OA5 30p | 10eoov 295 | 1aso0v
i p | 74155 0p | OAQ 9
7406 38p|74a2  75p | 74156 Top |OAfo 40 g:f&‘)’v HLY Hoaild
7407 38p 7483 83p {74157 80P |OA47 8p | 2A100Y b 1 3At00v
7408 15p | 7484  90p | 74150 196p | g P | 3A200v
7400 15 AT0 8p | 2a400v  48p
P | 7485 125p | 74160 101p 3A400V
7410 93 OA79  10p | 2A600V  S4p
P 17486 35p [ 74161 101 | 5r o s | 4atoov  53p | 3A600V
7412 20p 7480 273p | 74162 101p | Slags 10p | 4a400v  60p | 5A400V
43 35p 17480  40p 74163 101 | GA90 6p | 44800V 90p | 7A400v 1
7414 60D 7491  ®op | 74164 132 | o oo | sat00v  64p | T4
mg g:: 72?5 ;:p 74165 :32[: oTAes .: GAL00V® 80P c1coeo
7 p| 74166 140p MCR101
7420 150|744 30p | 74167 31sp [OAZN0  9p S ﬁ,‘: TiCcas
455 2,1," 7495  63p | 74170 215p {QA202  6p 2N444s 1
7495 2710|7498 720 | 74172 Sdop | PL40OY 6p | ZENERS
27174100 135p [ 74173 153p |PL4004  8p | Rng:3-3V-33V
7426 27p TRIACS®
74104 40p | 74174 118p |PL4008  12p | 4cOMW  9p !
7421 210 {74005 40p | 74175 92p [IN914 13w 17p | 34400V 1
7428 38p P [IN91 dp | 13W P | sas00v 1
] 15| 74107 33p| 74176 103p |iNdoOr/2 5P YU a 1
10 158 {7a0s sp(7a7T 101D acos.  ap | VARICAPS | eA%00Y, 3
P 174110  43p | 74178 142p | IN40OS, sp | MVAM? 270p
7433 36p N4004/5  6p 40430
7431 27p {14111 83p | 74179 142 | |ng006/7  7p MVAM2 105p § 4nere
74116 170p | 74180 106p
7438 27p 74118 100 " 301 IN4148 Sp | SMOKE*
a0 e S I T hw|iss20  7p | DETECTOR | DiAC*
e H: 74120 93p | 74184 160p |'S92! 7p ) TGS208 200p | ST2
7443 120p | 74121 30p | 74185 168p
7444 105p | 74122  45p | 74186 950p [OPTO ELECTRONICS®
7445  88p | 74123 63p | 74188 494p |LEDs wlith cllps DL704 -3” Red
7446  105p | 74125  54p 1 74100 160p | TIL20¢ 14p DL 707 -3” Red
7447  8op | 74126 54p | 74191 160p {0.0” Red 16p | DL727 -5” Red 1
7443 70p | 74128 TOD | 74192 125D || . ooc voliow DL728 *5” Red 1
na Rl e e own Mell m | ST
P p | 74194 P g AN354 -3” Grn
7453 15p | 74142 268p | 74105 79p {OCP 70 400 | X ANG52 -6” GenY
7454 15p | 74143 274p | 74196 103p |OCP 71 8s5p MAN 3610 q
7460  15p | 74144 274p | 74197 103p |ORP 12 58p | MAN_ 3640 1
7470 30p | 74145 88p | 74198 210p | ORP 61 50p | MINITRON 3015F
7472 26p ' 74147 233p 174199 210p |2N 5777 36p 1
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g A .
ORD RONICS (Continued from other side)
EHOKE | FOOT + | JackPLUGS | SOCKETS
vinlature iglelt;rnlc". ‘g:::pn::gs'; : S d | Plastl I (o] Moulded
- nap on PF9 8p | Screene astic pen oulder
Wmii ddp | £2-80 chrome ody metal with
2-5mm :I}In 1Ip Ep br;eakt
E a-Smm ap op B contacts
rhogEusb.lg::w* e:chea;:: g'ﬂ '§'°"°o i :aﬂ PE ‘z;p
t
i(push fit) & KB (for JERE L e i L
ders) DIN Plugs | Sockets
Black or White pointer type 9p | 2 pin Loudspeaker — —_
£ Slim silvered aiuminium 10p | 3, 4, 5 (180° & 240%) 12p 3p
i Black 13” with chrome rim 15p
| Black serrated. Metal top with CO-AXIAL (TV) 10p 8p
line indicator 33mm dlam. Mp —
i Black fluted metal top and skirt PHONO 5p (Single)
calibrated 0-10. 37mm diam. 22p | assorted colours 7p 7p (Double)
K2 as K5, pointer on-skirt 1Zp | Metal screened 12p |10p (Triple)
Black, knurled, tapered. Metal — i | t—
top&sklrt Callb 010, 30mm  22p | BANANA 4mm ép | 70
Black or siivered for slider pot 8p 2mm | 70 p
ANEL METERS" Full scale LAMP HOLDERS AND.LAMPS*
” LES HOLDER Dome shaped, Red,
i:“A! um:_;::mt: hOIBSOHA—O—SO A Blue, Green, Yellow, White 14p
1004A  O.500mA  100nA0-1064A | LES BULBS 6v and 12v Tn
5004 A 0-1 Amp 5004 A-0-5004A | MES HOLDERS Chrome cover, Red or
ImA 0-50V DC £3-05 each Amber, Jewelled top 50m
[0V BC EDGEWISE MES BULBS 3-5V 6V 12V 78
8 iy X0 Xi {amm NEONS Mains, Seafed with Resistor.
'om:z_.s ;U g-’}g\eAc.‘l?;S‘qu Sa. Top, Red or Grn. Round Top Red21p
A - Neon with leads, 95V AC (No resistor) 9p
LANSFORMERS MAINS (0&p) | SWITCHES* SLIDE 250V ;
mary 220-240V TOGGLE: 24, 250V | 1A DP op
-6 (Miniature) 100mA Shp SPST 20p 1A DP C/O 12p
-8 (Miniature) 100mA i DPDT 24p {A DP Np
0-12 (M|n|ature) 100mA Hp SUB-MIN TOGGLE | PUSH BUTTO
20- 5oo SP changeover 45p | Spring loaded
0-15 100m 195p(20) | SPST on/off 40p | SPST onjoff  55p
24- 20-15-12-0 (MT79AT) 1A* 285p (48) | DPDT 6 tag 84p | SPDT Clover 85p
24-20-15-12-0 340p (62) | DPDT Centre off lop DPDT 6 Tag  85p
18V 1A* 230p (20p) | SWITCHES* PUSH BUTTON:
015 1A 1961 (43) | Push on/Push of, spring loaded “p
1A 330y (‘3; Miniature Non Locking
2 0-12 S500m A 237p (48) | Push to Make 15p
0-121A* 185p (48) | Push to Break mp
[ Pulse Transformer 1:1 b ISI'?ChKER (white): 10A 250V 5
44 Mini Driv. Prl 20K Sec 1K 54 changeover centre of ]
100 Minl O/P Pri 1-2K Sec 320 S4p ROCRER: (blacy ‘;"{f? jOA OV i MD
uminated (white
¥T Mini O/P Pri 1-2K Sec 80 42p lights when on. 3A 240 a6p
& P) shown is to be added to narmal | ROTARY: 1p/i2w, 2p/3w 2p/2w, 2p/4w.
stal charges 3p/3w, 3p/4w, 4p/2w, 4p/3w J

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

[CS can provide the technical knowledge that is so essentiul
to your success, knowledge that will enable you to take advant-
age of the many opportunities open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studying for an examination [CS guarantee
coaching until you are successful

City & Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engmeenng, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.

H Il: To: International Correspondence 3
Schools
Dept. No. 7775, Intertext House, LONDON
SW8 4U) or telephone 622 9911

Subject of Interest . ... . .. o o

Name

Address . .o ..

INDEX To ' ADVERTISERS Flairline Supplies 84 Radio Component Specialists 80
Saglo gook Serwcz . ;g.
i 5 adio Exchange Lt .-
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Bull Elecmcal Led. 85 Kinnie Components 40
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ywood Electronics ape Talk .
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C.D.l. Led. i 36 Il:ewls Radio... 2; ;e;:hm;maglc Lt:d o gg
Cambridge Kits .. 9l inear Products eleradio Electronics ’
Cambridge Technical Developments Led. 93. Lynx Electronics 16 ;lme M'CB’ Electronics i 71
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2 5SF
Tel: 727 5641/2/3

Z & | AERO SERVIGES LTD.

Please send all correspondence and Mail-Orders to Head Office

Retail Shop

85 TOTTENHAM COURT ROAL
LONDON Wi

Tel: 580 8403

Open all day Saturday

AC/DC
MULTIMETER
TYPE U4324

33 ranges covering
D.C. current
60uA to 3A;

AC current.
300uA—3A;

DC voltage: 0-6—
1200V

AC voltage: 3—
900V

Resistance:
500Q—500kQ2
Level: —10 to
+12db
Sensitivity:

MULTIMETERS—

to0-5uF; Transmission

Sensitivity: 20kQ/V
PRICE £11-25*

AC/DC
MULTIMETER
TYPE U4315

42 ranges
covering:

D.C. current
50uA-2-5A; A.C.
. current: 500uA—
2-5A; AC/DC
voltage: 1-1000V;
Resistance 300Q-
500kQ2; Capacity up
level: —15to +2db;
DC, 2kQ/V AC.

MADE IN USSR

LINEAR I.C. AMPLIFIERS

TAA263—3 stage low level amplifier.
Bandwidth DC to 600kHz. Supply voltage
6-8V. Output power 10mW 150Q load.

Typical gain 77dB. TO72 case. £0°65
TAA293—Med. freq. amplifier up to
600kHz. Supply voltage 6V. Output

power 10mW into 150{2. Typical gain
89dB. TO74 case. £0-65

TAA320—MOST stage followed by a
bi - polar transistor. Gate - to - source

voltage 9-14V. Drain current 1uA.
Power dissipatipn 200mW. TO18 case.
£0-60

20,000 o.p.v. DC.
4,000 0.p.v. A.C.
Instrument is powered by re-chargeable
nickel cadmium batteries.
PRICE £10-85*

TRANSISTORS FOR T.V.

APPLICATIONS
R2008B 0-95
R2010B 1-65
BU126 1-55

BU133
BU208

55

1
2-00

HIGH GAIN DARLINGTON PAIRS
Plastic 3-lead case encapsulated DAR-
LINGTON pair. Typical current gain
30,000. Max. collector voltage Vcao 40V.
Max. collector current- 400mA. lceo =
10nA. BC516-PNP £0-80. BC517-NPN

£0-80

Full description of the above, as well as other instruments, is available in our illustrated 126-page catalogue, which also includes
price list of comprehensive range of transmitting and receiving valves, semiconductors and passive components. Please send 20p
for your copy.

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add £1-00 for each instrument
and 20p in £ for other items (subject to a minimum charge of 20p).

VALUE ADDED TAX: Prices are exclusive of VAT. ltems marked with asterisk are at present rated at 8% and others at 25%.
This percentage must be added to the total value of the order including handling charges.

for new stock when unavoldable.

English Elec.
£20
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- Dept.1. 56, Fortis Green Road,
Ientrnnlcs Muswell Hill, London, NIO 3HN.
telephone:  01-883 3705

LINEAR 1C.s

EHROMASO

1.C. SOCKETS

555 (8 pin dipV 50 | AY-1-0212 £6.93 LM2111 £1.12 5 TAAS] d
. 555 (TO-99)T 8lp A £1.44 LM3900 69p N7 6003N £3.30
CDA4000AE 19 17p 4p - 556 (14 pindip) E1.29° | AY- 95 | LM3909 660 * N7&013N ;; :
CD400t AE t9p * P ! f 300, Just snip off wh A 9 MC1303L  £1.94 N76023IN
CD400ZAE % - B 130" | oy necd 63p peranip 703 (RF/IF Anp) 685 | AY-5-3507 MC1306P  85p AL
D400SAE £1.59 - £1.33 ° £1.06 * | Dual - P 709 dip) 8o AY-5-4007 M MC1310P £2.10 SNTA53IN £1.86
o0 4 1% e ip pin 265, 105 { 42 MC1312P  £252 PO ot
CD4008AE £1.75 £1.46 © EI 14 pin 15p Bpin0  Bpin 3p 3% | BHAC002 MC1314P  £4.34 R
CD4009AE Use CDat49" = 3pin39p. pin 35 Oj(8lginlc ] MC1315P  £4.85 ' Blp
4010A the 4050° 0 {10~ 450 21 g9 MC1327P  £1.48 N76660N(TBAT20) 75p
CDa0F1AE 19p - 17p" IS 10 {14 pin dip ;‘p CA3045 <l 8 MC1330 89p N76666N (CA3065) €1
CD4012AE 19 17" 14p 711110-99) F A3046 88p MC1339P £1.60
CD4013AE 5% * 46p Our B Page A4 Audio 1.C. Booklet 1l (14 pin dip s4p CA3053 59 MC1350 68D TAA263 £1.50
CD40) 4AE €1.75 €86 £1.17 5 supplied FREE with purchases of 20 (A.M.Radia’ €1.76 CA3085 £1.60 MC1351( 92p TAA300 £2.16
CD4015AE €175 £1.46  £1.17 * Linear 1.C.'s worth £1. ar more 23 (10-99 £1.09 A2 £1.64 MC1352 92p TAA3I0A £1.8.
CD4016AE 550 * 48p* a4p 35p. if sold alone) Contains circuin 23 (14 pin dif 55p A3078 £1.26 MC1357 £1.60 TAA320 £1.44
CD4017AE £€1.29 £1.07 * 93p * ond pin connections '4| 8 pin dip 30n CA3080 5% MC1358 TAA3SC £2.43
CD4D18AE £1.89 £1.58 ¢ €125 - 15 Amplifiers 250 mw to 20 watts 10-99} 43p CA308] €1 86 (CA3065) £1.23 TAA370 £3.45
CD40I9AE L 650° 53p Audia Pre~Amplifiers 4' 14 pin dip 36p AJ082 £1.86 MC1375 £1.56 TAAS550 5
CDA4020AE [ A £1.64 * £1.31 t Tope Pre-Amplifier 747 {14 pin dip}  EI.04 AJ0B9E (TDA | X £2.43 | MC1455(555T) 65p * | T4A570 £2
CD4021 AE £.g5 - £1.45 * £1.17p * Powet Driver 748 (8 pin dip 42p CA3097E £1.67 + MC1456CG £1.77 1AA700 5.0
CD4023AE b 170 14p Instrument Amplifier (Bife 748 (T0-99 16p CA3I 23E £1.76 MC1458CP1  89p
CC4072AE £1.83 £1.53 * £1-22 Generol Purpose Mini Amplifier 48 114 pin dip 4% i MC1468G £2.30 °* 84120 £1
b
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CDAO7AE 9o - 82 &5p PHOTO -DARLINGTON 5492 £.10 | £5.3¢ + | MC3s01P 81p 184520Q £3
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CD4069AE 8p 4p° p BMI L1135 ' [MNBS@pndp) 9 zggggv 690 " | rpas0c £4
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¢ . S 4 - Regularors 1A NE561B £5.06 o
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CD4528AE £1.30 7" 803UC 17 €172 | LmazIN £2 SL415A £2.75 TDA1405 BOp
glie Qo) 0.7 LM380 £1.25 SL4370  £/.50 1041412 80p
3 ch‘of DM 1.C. el LM38) £ 8 SLad0 £2.84 | 1pais 8o
Uc, (Tosmies a LN ol | SN75491N  88p * | TDA2010 £3.00
= 2 Lm7( - SNT75492N £1.10 1042020 £3.75
1 .| s 1.03
0 3 D 2 = N X uLN2IT1A 2
o<t L MC1310, 2, 485 Leoflet free with devices (10p alone) | ZM414 B
! DIGITAL  SWITCH
a
This state-of-the-ari MOS L SI chig contains H BCD encoded digiol switc
all the fogic necessary for 0 3! decade, du! a Reading O 1a 9 e
slope integrating, automatic potasity detetting * digital clock
DVM  Supplied with fiee data and circy 4 P = VM inpyt § 3
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; . . J
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132 Pages

The 4600
SYNTHESISER |18

We stock all the parts for this brilltantly designed synthesiser,
including all the PCB's, metalwork and a drilled and printed front

fl panel, giving a superb professional finish. Opinions of authority

agree the ETI International Synthesiser is technically superior

to most of today’s models. Complete construction details

in our booklet now available price £1.50, or S.A.E. please

for specification

ELECTRONIC ORGAN

Build yourseif an exciting Electronic
Organ. Our leaflet MESS51, price 15p,
deais with the basic theory of electronic
organs and describes the construction of
a simple 49:note instrument with a single
keyboard and a limited number of stops.
Leaflet MESS2, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ’s range. -
Solid-state switching and new footages along with a pedal board
and a further extension of the organ’s range are shown in
leatlet MESS53, priced at 35p

A really superior
high quality stereo
graphic equaliser
as described in
Jan. 1975 issue

of ETI. We stock
all parts (except
woodwork}
including all the
metal work
drilled and
printed as required to suit our components and PCB's.
Complete reprint of article—price 15p.

NO MORE DOUBTS ABOUT PRICES

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for
just 30p a year {refunded on purchases). If you already have our catalogue send us an s.a.e. and we’'ll send you our latest list of
GUARANTEED prices. Send us 30p and we'll put you on our mailing list — you'll receive immediately our latest price list then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the
prices are implemented! — plus details of any new lines, special offers, interesting projects — and coupons to spend on components to
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NOTE: The price list is based on the Order Codes shown in our ‘ | | Ch .0 |
. enclose eque/F.U. value

catalogue so an investment in our super catalogue is an essential

tirst step. For copy/copies of your Catalogue

Calt in at our shop, 284 London Road, Wastclitf on-Sea, Essex. . N

Pleass address ali mail to . ame E
MAPLIN ELECTRONIC Address
SUPPLIES -} N
P.O. Box 3 Rayleigh Essex SS6 8LR.
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