e

VERTICAL
AERIALS
for 144 MHz


www.americanradiohistory.com

NORMALLY 24 HOURS
ON EX STOCK ITEMS.

ADD Var
70 PRICES

GOST FRST SERVIGE
QUALITY PRODUCT 5o Hdiaiiceicy

NO REMARKS, REJECTS,
OR FLOORSWEEPINGS.
IC’s LOW PRICES
RF/IF MC1303

TRANSISTORS
TO99 MC1310 £2.09

PRICE

AcC127
DIL 14 MC1312 SQ ¢1.50 AC176
DIL 14 MC1318 - £2,50 AC187
Regul'r- MC1330 75p AD149
DIL 8 MC1339 €1.49 AD161
741 DIL 14. MC1350/1/2 75p BC107
741 T099 - MC1466 /9 £3 BC107B
747 2%x741 MFC4000 iW 59p BC108
748 DIL B NE536 FETOPA £2% BC108B
7805 5V NE540 £1,10% BC109
7812 12V £1.39% NE550 2vR' £1 * BC109C
7815 15V £1,39%* NE555 TIMER 41p#* BC1477879
7900 Series £3 * NE556 2x" B84p * BC157/8/9 12p
76013 6W AF 75p NE560. PLL £4.00 BC16778/9 12p
CA3046 59p NE561 PLL £4,00 BC177/8/9 18p
CA3048 £2.20 NE562 PLL £4.00 BC182/3/44&L10p
CA3054 £2 NE583 £2.25 BC212/3/444L12p
ICL8038 £2.69*% NE565 £2.50 BCY70/1/2 16p*
LM300 £1.50% NES66 £1,55 BD131 & 132 39p*
1M301 'OPA 41p* NE567 £2,20 BFR88 250V 35p
LM304 0-40V £3*' SN72741 741 20p* BFYS50 14p*
1M308 Hi Bo 95p* SN76660 IF 75p BFY51 14p*
LM309K 5V £1,75% SN76611 IF ¢l BFY52 & 53 14p*
LM372 IF £2.00 TAD100" &IF £2
LM377 2x2W €3 TBABOO 89p

BSX19/20/21 16p*
MJ2855 TO3 75p*
LM380 60745 89p TBA810 7WAF 80p
TBA820 £1.49

MJE2955 89p*
ZN414 RX  99p

EACH: ~
& 128

703
709
709
710
723
741

MATCHING 20p*
INS.BUSH SET 6p*
TIP29 & 30 43p*
TIP31 & 32 D54p*
TIP41 63p*
TIP42 67p*
TIP2955 99p*
TIP3055 87p*
TIS43 UJCT' 26p*
ZTX107/8/9 11p
ZTX300 %304 20p
ZTX500 &504 42p
2N706 & 708 1lp*
2N2646 UJT 38p*
2N2904 & 5 20p*
2N2926broyg 9p
2N3053 16p*
2N3054 " 42p*
2N3055 115W 37p*
2N3055 RCA 60p*
2N3702/3/4/5 8p
2N3706/7/8/9 8p
2N3710 &% 11 8p
2N3819E FET 12p
2N3820 FET 40p
2N3823E FET 16p
2N3904/5/6 15p

26p
22p*
28p*
31p*
45p*
20p*
31p*
3lp*
67p*
27p*
£1.39%

£1.47 Lop*
15p*
18p* -
45p*
33p*
8p*
12p*
Tp*
12p*
8p*
12p*
9p

2N3055 372p
BC109 8p
BFY5I 14p
FET3819 14p
gpin
741 &8¢

NE555 a2p
Ry 7600N 9p

& 188

& 162

OPTO ELECTRONICS

ALL FULL SPECIFICATION LED
DL707 LITRONIX COM ANODE &
DL704 LITRONIX COM CATHODE
0,3" 0-9 & DEC POINT 88pea *

DL747 JUMBO DISPLAY 0,6"

LED-0-~9 DP.COM ANODE £1,75 *
3015F FILAMENT DISPLAY £1.25%
DISCO ETC STROBE TUBE £5.ea*

RED LEOS iip

209 STYLE OR 0,2" NO CLIP 1llp*
TIL209 or 0.2"RED .& CLIP 13p*
GBEEN LED LARGE OR SMALL 22p*
ORANGE LARGE OR SMALL 22p*

ORP12 57p* 25777 33p*

MJE3055 84p*

LM38 £2
LM3800 40PA 63p* MPU131 PUT 49p

TEC12 IC PHOTO DETECTOR

CiMmag LOGIC

NEW MOTOROLA

CD4000 15p«
CD400Q1 16p*
€D4002 16p*
CD4009 45p*
CD4011 17p*
cD4013 45p*
CD4016 45p*
CD4017 82p*
CD4018 82p*
CD4022 77p*
CD4023 l6p*
€D4024 63p*
Cp4027 45p*

CD4028
CDh4n46
CD4047
CD4049
CD4054
CD4055
CD4060
CD4071
CDh40n81
CD4510
CD4511
CD4528
CD4558

73p*
£1 *
73p*
45p¥
94p*
el #
90p*
17p*
17p*
£1.19%*
£1.90%
€1.10%
£2.35%

DIGITAL CLOCKS wM5314 £3.39%
MM5316 ALARM, £5%MM5311 £5.00%

AY51224 4DIGIT £3.48%PCB £1.*
LED DISPLAY PCB 4DIGIT 75p*

36PINS ZEP*F%E CUTTER49p*
COPPERCLAD 0,1 PITCH VERO
2§"x5'" 32p* 2&"x3{" 29p*
33"x5" 37p* 31"x31" 32p*
33"x17" £1,70%

33"x17" PLAIN 0,1"¢1,06*
DIL BREADBOARD 6x4" £23%

LahC o

DALO ETCH RESIST PEN 69p*
FEC ETCH PAK 500gm  89p*
6x4" COPPER BOARD  50p*
PCB KIT 3 ITEMS £2%

CASSETTE MECHANISM

FEW AVAILABLE TOP LOAD £15

TELEPHONE 4525

192

81p¥

100N series TTL IC's

7450/3/4 12p*

7400K
7401

7402/3  1lp*
7404 13p*
¥405/6/7 25p*
7408/9/10 9p*.
7411/12 20p*
7413 26p*
7417 27p*
7420727 26n*
7430732 16p*
7440 12p*
7441 64p*
7442 50m*
7445 75p*
7447 67p*

op*
10p* 7460
7470
7472
7473/
7474
7475
7476
7430
7481
7482
7483
7485
7486
7489
7490

£2.70

AUDIBLE WARNING BLEEPER
12VOLT 35mA,SPARKLESS g1+

TGS GAS DETECTORS
LOGIC PROBE FOR TTL etc £5%

£2 ea¥

TRANSISTOR TESTER

TTC TESTS ALPHA,BETA Ico
NPN/PNP & DIODES NOW £13%

C1000 MULTIMETER £3.,49%
BENCH POWER SUPPLY P1076
3-12V }A ONLY £3.99 *

ALL ANTEX SOLDERING IRONS

12p*
28p*
22p*
26p*
25p*
44p%
28p*
40p*
95p*
72p*
80p*
£1.20%
33p*

7491
7492
74983
7495  58p*
7496  68p*
74100 €1 *
74107  30p*
74120 £1 *
74121 26p*
74122  42p*
74123 58p*
74141  64p*
71143 €2 *
74147 €2
* 74151 B5p*
74154 £1.30%

CAPACITORS

CERAMIC 22pf to 0,1 uf 50V .5p.
ELECTROLYTIC, IN 10,25 & 50V, -~
2UF/10V ,10,50, & 100uf 25V

& 10V 7p ea, S50VOLT 10p ea.
1000 uf 25V 18p.200/500uf 9p.

POTENTIOMETERS

LIN OR LOG 2,2K to 1 MEG, 16p
PRESETS 6p.RESISTORS 1p ea 1W

B0p*
43p*
38p=.

74155
74157

7416071
74162/3
74164
74165
74175
74180
74181
74185
74190
74193
74195
74196 €1 *
74197 £l *
74198/9 £2 *

85p*
90p*
95p*
95p*
£1.20
£1,20
95p*
£1 *
£2 ¥
£3 *
£1.40%
£1.10%
75p*

HEATSINKS T05/18 7p.*TO3 15p*

TV4 PLASTIC POWER 16p*

T0O3 EXTRUDED i" FINNED 39p*

DIN PLUGS ALL 12p.SOCKETS op.

ALI CASES AB5/AB7 50p* AB13 69p*
AB13 69p* AB9 59p* AB12 40p*
TRANSFORMERS 100mA 6,9 or 12V 8op*
3A/1A 6/12 or 12/24 £2 ea *

cassettes

LOW NOISE NOT REJECTS.
€60 33p ea TEN FOR £2.70
€90 42p ea TEN FOR £3,65
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DIODES
OAB1 & OA91 GERMANIUM 5p.
1N4001 1A50V & 1N4002 S5Sp*
+ 1N4004 6p* 1N4007 9p*
184148 %. 1N914 SILICON 4p.
* ZENERS BZY88 400mW 9p.
ZENERS 13W 17P.Z1Jnoismefl
BRIDGE RECTIFIER 1A50 18p
1A400V 25p. 4A100V 45p

SCR’s TRIACS

SCR's TAGL/400 1A400V 40p*
1A50V 25p*1A 600V 65p*
C106D 4A400V SCR ONLY 47p*

TRIAC SC146D 10A 400V  £1.
104 400V Int.Diag £1,25%
164 400V DISCO TRIAC £1,75%
164 400V Int.Diac

DIACS: BR100O

BULK OFFERS PER 1000ff each.

1N4001 £2,50*% 1N4004 £3,50%
AC128 £10 * ACL76 €12 *
BC107 '€4.8B0% BC108 £6.80%
BC10g £7.00* 2N3055 £27 *
NE555 €37 * 741C(8)¢18 *

BARGAIN PAKS
£7ea.Full spec.

A 10 RED LEDS our choice £i*
B 5 741C OP AMP 8 PIN £1%
C 4 2N3955 £1%,D 12 BC109£1+*
E 10 BC182 £1,F.11 2N3704 €1
PAK G 8 BFY51 £1*,H 9 2N3819efl
PAK J 9 2N3053 £1*.K 40 1N914 ¢I
NEW PAK M 4 PLASTIC 3055 90W £1%|

OiL sochkets

TOP QUALITY NYLON
SOCKETS, HALF PRICE
8,14,0R 16 PIN 12p*

SOLDERCON PINS:

100 65p*1000 €3.50
SLIDER CLEARANCE WHILE
STOCKS LAST ALL 10p ea,

PAK
PAK
PAK
PAK
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EDITOR
Lionel E. Howes, G3AYA

ASSISTANT EDITOR @® NEWS & COMMENT

Eric Dowdeswell, G4AR
‘ 216 LEADER ARTICLE—One flew over the Citizen's Band
. ART EDITOR Peter Metalli 217 NEWS . . . NEWS NEWS
 TEGHNICAL EpiTOR erry Carter 222 TELEVISION—contents of our ‘sister' magazine
B e I Rt T Dy— it 225 HOTLINES on recent developments
Colin Riches ;%% 226 R.S.G.B. EXHIBITION
- gﬁ,z;; 231 LETTERS-—our readers comment
f_fg CHNICAL SUB-EITOR | Tull . 232 PRODUCTION LINES—Colin Riches
J TECHNICAL ARTIST __\:235 NEXT MONTH IN PRACTICAL WIRELESS

Alan Martin Zozve
Karen O'Neil /.

ajen O Nell %+ 564 P.W. READERS' PCB SERVICE

i 957 ON THE AIR—Amateur Bands—Eric Dowdswell, G4AR
(i: ADVERTS MANAGER Broadcast Bands SW—Derek Bell

5 01-261 6275 Roy Smith ) Broadcast Bands MW—Charles Molloy

e CLASSIFIED ADVERTS ;
'&ﬁ_ 01-261 5762 Colin R. Brown

i

Advertisement cormrespondence and . co NSTRU CTIO NAL

%27 enquiries to the Advertisement :

!-ff e Roros ke, Practical ./ © 218 VERTICAL AERIALS FOR 144 MHz—F. C. Judd, G2BCX
2 Stamford Street, London, SE1 LS ;

5% Published by IPC Magazines Ltd
.. Fleetway House, Farringdon Street '.;
4 London EC4A 4AD. Tel. 01-834 4444

ﬁc BINDERS
Binders £2:10 and indexes 45p (inc. :

VAT) can be supplied by the Post ; . OTHER FEATURES |

i 4 Sal?s Depa&tment IPC Magazines Ltd.,

U5 London. SE1 OpE, > -avington Street, \' 230 TECHNICROSS No. 14—Puzzle
% BACK NUMBERS : 234 GOING BACK—Wireless of Yesteryear—Colin Riches g
<2 Wa regret that we are unable to supply ! 244 [C OF THE MONTH—LM1808 IF amplifier/FM detector/ i

- back numbers of Practical Wireless .

5 R:adersb'a'rangecommended tolenqulre , audio package

i at & public fibrary to see copies. Re- —Poi

| quests for spocific back nambers of 2 253 STRAY SIGNALS—Point Contact
Praclical Wireless and Television can : 1

COPVRIGHT AND QUERIES

© IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in *Practical Wireless" is fullyprotected 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 answer 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 articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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l [] Please send the following:

1 ANTEX colour‘catalogue. Address

From electrical, radio or car accessory
shops or from Antex Ltd., Freepost I
(no stamp required) Plymouth.

PL1 1BR Telephane 0752 67377/8

| enclose cheque/P.C./Cash
{Giro No. 258 1000}

PW/1/76

|
Name. I
I
|

‘Bass Quitar Speaker

=l HEADPNONES

/ MICROP|

DISCOMAJOR Mk. 2 POWER DISCO CONSOLE
output sockets. TWIN B
controls each t/table.

PACKAGE PRICE (including VAT) C:

2% IﬂomelSCOSYSTEM

Complete with
IIKIIIIIIIIIIIlIlINIHIIIHIIIIWIIIHHII)IHII(IIIIHHH
with unlq_.rnl Power Asup, Twin Jack

SR turntabies. Cartridges with Diamond Styli. Beparate volu.me
Full Headphone J!lorutormy Facilitics. PAIR OF .
: Black Vynide covered cabinets approx. size 18” x 18% x

8”, PAIR OF nmn

HEADPHONES and MATCHIRG ‘IJE" STEREO VERSION £209 85 £I 59 95

are. £4.
OR DEPOSIT £31-99 and 12 mthly. payments £12-48 (Total £181-75)

PANE DISCO 600 SPEAKER UNITS.

in heavy Vynide covered cab. Fitted profective corner pieces.

rauge 8

£45 ...

A pair can be supplied in lieu of RSC Speakers with the above system for £25 exira.

MOBILE DISCO. CONSOLE

MIC., JACK, PHONE, JACK,
’\IONITOR VOL. CONTBOL
MONITOR SELECTOR DECK
(1) Vol. Control. DECK (2) Vol.
control. Mic. Vol. Control.
Treble Coutrol. Bass Control.

ON/OFF 8witch.

Neon Indicator.

Twin Tummbles £59 9 5
Terms; Dep 57 95 and 18 fortnightly
payments £3-33. Total £87-89.

ALL RSC PRICES
INCLUDE V.A.T.

40W DISCO SYSTEM

Inc. Mobile Disco Conaole with
O/P Stage £79-95 & Pr. 12” Spkurs.

£99-95

POWER (SLAVE) AMPLIFIER IOO WATT

lS)uIISta(a:béecfor 1lxse with above or other
-Consoles

Also for increasing output £45-00
of lower-powered Am &3

fiers, Terms: Dep. £9-00 and 8 mthly
payments of £5:22 (Total £50.76) carr. £1

Imp.8-15 Q

SPECIAL OFFER

FOR ONE MONTH ONLY ;‘i%%%ﬂL
FANE CRESCENDO | aoael Tagyss

Model T12/604
Model T12/100
Model T15/60
Model T15/70
Model T15/100
Model T18/100

12 BASS 12" Super

Our Price

Carr. Free £33'95
Rec. Ret. Price £49+30

“T15/70 15" 70w
T15/100 15" 100w .£39-50
T18/100 18” 100w £44-00

TITAN GROUP/ DISCO SPKRS

GUARANTEED FOR 5 YEARS

T12/35 12”7 35w
T12/60A 12" 60w
T12/100 12” 100w
T15/60 15" 60w

Rec. Price R8C Price
£14-63 £10-95
£21-00 £14-95
£36-00 £23-95
£27-00 £17-99
£28-00 £19-95
£28-95
£29-95

MONTHLY PAYMENTS
DEPOBIT TOTAL

(Pair) £490 & 8 at 2262 22588

(Pair) 2690 & 8 at £3-37 £33-86
(Each) #4990 & 8 at £3-00 -9
(Each) £3-09 & 8 at 22-26 221-00
(Each) 2485 & 8 at £2-37 £23-9.
(Each) 26-00 & 8 at 83-37 23286
(Each) 2698 & 8 at 23-87 23301

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

FULLY GUARANTEED. I

Primaries £00-850v, 50o/s. lorunod ALL PRICES EULITDE VAT

MIDGET CLAHPED TYPE
250v. 60mA 6 21-76
250-0-250v. GOmA 6 £1-85
FULLY SHROUDED UPRIGH’I‘ MOUKRTING
250-0-250v. 60mA 6-3v, 2a. 0-5-6-3v, 2a. 42260
250-0-250v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. 2435
800-0-300v. 130mA 6-3v. 4a. C.T, 6-3v. .

1a. for Mullard 610 Amplifier £5-80
3560-0-360v. 100mA 6:3v. 4a. 0-5-8.3v. 3a. $4-88
360-0-350v. 160mA 6-3v. 4a. 0-5.8:3v. 8a. £5-20
425-0-425v. 200mA 6-3v! 4a. C.T. bv, 3a. 29-85
425-0-425v, 200mA 6-3v. 4a. 6:3v. 4a. 5v. 3a.

210-00
450-0-450v. 250mA 6-3v. 4a. C.T. 5v. 3a. £10'45
TOP SHROUDED DEOP-THEOUGH TYPE

250-250v. 70mA 6-3v, 2a. 0-5-6.3v. 2a. 22-6
250-0-250v. 100mA 6-3v. 3-Ba. 22
250-0-250v, 100mA 6:3v. 2a. 8-8v. 1a, £3-20
350-0-350v. 80mA 6-3v. 2a. 0- 8v. 2a. £3-80
250-0-260v. 100mA 6-3v. 4a. 0 3v. 3a, #4-85
800-0-300v. -3v. 3v. 8a. 2438
800-0-300v. 180mA 8-3v. 4a. 0-5-6:3v. 1a

suitable for Mullard 510 Amp. -20
350-0-350v. 100mA 6'3v. 4a. 0-5-6-3v. 3a £4-35
850-0-360v. 160mA 6-3v..4a. 0-5-6-3v. 3a. #5-20

FlLAmT OR TRAKSISTOR POWER PACK
9: 12v. 1a. #1-10, 6-3v. 1-5a 21-08, 6:3v. 2a.

C{DOG -3v. 3a£1-70, 6:3v. 6a. £2-60, 12v. 3a. or 24v.

1 5a°l800 0-8-18v. lia. £2:26, 0-12-25-42v. 2a.

CHARGER TRANSFORMERS
0:9-15v, 1}a. £2-08; 2}a. 22-26; 3a. £2-32; 5a.£2-84.
6a. £3:19; 8a. £3-48.

AUTO (STEP UP/STEP DOWN)
TRANSFORMERS 0-110/120v.
200-230-250v. §0-80w. 22-90 150
watts 2520, 250 watts £8-37,
500 watts £9-34.

OUTPUT TRANSFORMERS
Standard Pentode 5000 to 8 ohm,
or 7000 ohm io 3 ohm #1-12,
Push Pull 8 watts ELS4 to 3 ohm
or. 15 ohm £1-88; Push Pull 10-12
watts 6v, 6 to 3 ohm or 15 ohm
£2261; Pull 10-12 - watts
to match 6v. 8 to 8, 5, 8 or 15
ohm 2£2-72; Push Pull EL84 to
8 or 15 ohm 10-12 watte £8-61;
Push Pull Ultra Linear for Mul-
lard’ 510 etc. £4:85; Push Pull
15-18 watts, sectionally  wound
6L68 KT66 etc. from 3 or 15 ohm.
£3-7ip. Push Pull 20 watt high
quality sectionally wound EL34
6L6 KT66 etc. to 3 or 15 ohm,
fully shrouded. 28-87p.

SELENIUM RECTIFIERS
F.W. (Bridged)

All 6/12 v. D.C. output. Max. A.C.
input 18v. la 45p. 2a 57p, 3a 65p,
4a 96p, 5a £l

L.F. OHOKES 150mA, - 7-10H,
250 Q £1-28; 100mA, 10H, 200 Q
£1-10; 60mA, 10H, 400 4lp.

Practical Wireless, July 1976
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. wr, TDIDISGO GONSOLE
g7-50 Incorporating twin BSE MPGO type
turntsbles and Sonotone .or Acos

" Cartridges with dismond siyii.
Terms: Dep. $40:00 and 12 monthly gey
payments £15°60 (Total 2227-20) l::l:::;?b. VolA.“%o mﬁ'('mﬁ'oﬁﬁg
, plus  Trebls and
% ILLUMINATED P.U. ARMS Bass Conirols, Separsie input
+ FULL SIZE B.8.R. Turntables or ‘mike’ with vol. control,
% SEPARATE MAINS SWITCHES bk V7ulde ovared
for L. & R. Turntables 0: DE‘I"WEH-O:'.N! £99'95
O A LA TORS 18 fortnightly pymts.
+ TNPUTS (E:o“!’: 't}: e 25-47 (Total #118-41) Carr, £1:50
wi own
X BLIDER Control) for Mic & Tape Lms STEREO VERSION
* MASTER BASS, TREBLE and OF ABONE
Consisting_of VOLUME CONTROLS hevirts E.f&’;éﬁg £125-00
(1) Twin T/table Console Rec. Mic. % FADE IN/FADE OUT SLIDER  payments £671 Carr, £2:00
Vclllht S'jtereo (5)”?36“‘—’1— ango P.U. b ggnégo Cardioid MIXER Controls for each T/table  (rotal $140-78)
artridges. 100 watt Power -95 extra
Amplifier. ) & (4) Pair 100 Watt Loud- with system only FANE DUQ DISCO 60C SPKR UNITS
speakers including Twin 12”7 Units Can be supplied with 200w system in Heu of RSC epkrs. for £56 extra.
AT UNBEATABLE Send lor Twin Fabulous specialist range Spkrs in heavy Vynide covered pair
SYSTEMS UP TO 300 WATTS OUTPUT adlt
PRICES Oatslogue cabineta with protectlve corner pleces and handles. Rating 120 watt R.M.8.
msa) MAST - each. List Price $150 Palr.
ER TWIN TURNTABLE POWER CONSOLE £119.95 ULTRA HiGH POWER
b Sty o e s ot S | Ul i CLUE)
amond styll. Facllitiea e nsole but wi uilt-In 100 watt Power Am- £2 50 AW M8, o
plifier, complets with lid. Or Dep. £18-95 and 18 fortnightly pymta £8-78 (Total £185-99) High ﬂaxp:e'r':x'nll.:‘r‘::g.n:z.RAELBCGAO;%?X,(;;‘J %ggﬁw SUARANTED

or DEPOSIT £25 and 18 fortnightly

STEREO VERSION £155 30 0550 (Totw 2114400, Corr. &8 ‘POP’ 100

!8" 100 Wate

‘POP’ 60 | ‘POP’ 50/2
15” 60 Watt | 127 50 Wartt

R.S.C. COLUMN SPEAKERS DEAL FOR VOCALISTS 14,000 gauss | 14,000 gauss | 13,000 gauss
All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS" 2“3599 95 ‘ 2/2‘53“ 95 ﬁ{}:} £ |4-99
TYPE C13240-50 WATTS £28.95  TTTE C0/80 80 T A enkers. with . ‘ % Dusl Cone. Terme

Dep 14895 and 8 Dep. £5-99 and 8 | for pairs Dep. £8-908
wmthly payments | monthly payments, | & 8 mthly pymts
2488 (Total 248-80) | £3-62 (Total 826-05) | £3-37. Total £33-04
FOR BASS GUITAR, ELECT. ORGAK, ETe, | DA SURTARLE

Incorporating two exceptionally efficient high power voice coils. Approx. size
13" x 8” speaker units. Dep. 84-9§ and 8 547 x 14”7 x 117. Deposit £8-00 and
monthly payments #£350 (Total £3285 12 mthly. pymts. £4-00. (Total £49‘95
Carr. 65p £567-00) Carr. 83p.

ALL RS

c_prIceS INCLUDE VAT TN ke
GRESGENDB (113 ehmilmD: £9-95 Response 3KHz-20KH:z
Guitar use) with 2 mid, Non elect.
SPEAKERS Terms for Pairs: Deposit £5-90 gﬁ:irn;vmable S5p-
| and. 8 mthly paymts of 2287 | 5o Watt £6 -65
Ax;tz\x.é ﬁﬁ.’z’:afw (Total £28-86). Carr. free. Irap 852 O
ALL BRANCHES

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.
‘ﬁwntmg Tremolo and 10” Speaker. Output 10 -waits

Continuous. 8 Yack Inputs for Microphone and Instrument.
‘Mains Neon Controls: Volume, Tone, Tremolo 8geed, Tremolo

REQUENCY UNITS-

Incorporating a pair of Highly Bensi-

Totensity. tive’ Horns with substantially flat
Terms: DEPOSIT £7 75 and 8 monthly u response to over 16 kHz {mﬁn

[ 0 y £
S payments £3-30 (Total 234:15) Carr, Ires 70/100 watts. Imp 8 or 15 . Or Dep.

romens sass ” £39-99

(Total £43-99). Carr. 55p

HIGH QUALITY L'SPEAKER UNITS

ALL 2-TONE VYNIDE & VYNAIR FINISH
L12/2 70/100w Fitted pair of 12”
35 watt high flux speakers. Imp. £ "
8-15 ohmis. Musicraﬁm;,l:sl)()w. Carr.

RSC PHANTOM 50 COMBO AMP. £59°95

Rating 50 watts. 3 inputs, 2 vol. controls—Bass, Treble Presence. Carr. £1:50
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape ete. Ino. High Flux 12"
50w Speaker, Dep. £7-95 & 8 monthly payments £7-48 (Total £67-78).

PHANTOM SO/GP all purpose version of above. £69- 95

Extra high sensitivity. Oan be used with Bass Guitar,
Or Dep. £0-95 & 8 monthly payments £8-70 (Total £79-55) Carr. £1-75 £1-50. Terms: Dep 211 & 8
p— monthly payments. of £5-11. (Total£45-99).

FAL PHASE 50-4 AMPLIFIER 50 WATT L12/50 12 50 WATT 13,000 lines

%(;lid stﬁt?f 4blse&::mt‘;olllfi 'infuts El\l‘s raster vol, control. Ind, | 15 ohms, Terms: Dep. £4-95 and
w8 and Treble role. ction agalnst serious o/p overloading. o 3
O/p for spkrs. 8 to 15 ohms. 200-250v. AWC mains, Output 50 watts gslgtll;lycag{qgtssp_ £3:37 \(Total £26'95

Dmposieses  £48-60
peap I.S.E. JINGLE MACHINES JINGLE 8- | LIQUID WHEEL _ from

& 8 mibly.payments £5-75, Total £54-60 Carr. Free, PR”JEG"’“RS £29;95

FAL PHASE 100-4 Employing Standard 8 Track

Facilitiea as_above. £67.95 Cartridge £37-95
‘SOUND TO LITE' SYSTEM
PULSAR ceecivizrice  £]06-95

OCutput 100 watt MUSIC, 70W RMS
Or Dep. £4-85 & 8 monthly
complete kit

& FAL PHASE 50-4 WITH L12/2 pyts 24-85 (Totsl £43-65).
70 W TWIN SEEAKERLHIT ECHO CHAMBERS —51-95 | B fieht 57 1. Ttk

Vynide covered. Fitted Excellent quality units 3

with protective £88 ‘00 per ch 1. Manual override buttons, 2

corner pieces. Carr. £2-50. epatbanks with 6 bulbs (§ sep. colours) § yd.

Or Dep. £10-00 & 12 mouthly payments REAVY DUTY CABI NETS and 10 yd. leads, fitted plugs. Units sold sep.

£767 (Total £103:04) or with | [25 1 00W d Black Vynide covered. Fitted Protective FAL SOUND'TO'LITE UNIT £21-60

TWIN SPKR UNIT Corner Pioes. Cut” tor_varlous, Spesker | 3.WAY SPOT BANK

Suitable for all 0ges Combinations. X x ¢ 10 u

ine. Bass Guitar, Caxl-)r‘.ug2-50 £94'50 Carr £1 24”7 x 24”7 x 12”7 #1095 Excluding Bulbs Each £16:20
each upit. 367 x 24 x 12 £26-95 | COMPLETE SYSTEM cur £EB

e

Terms. Dep. £14-50 & 18 fortnightly pay-

> mnents £6:15 (Total £107-280) S Sizes approx.: 3037 x 28F° x 12”7 82895 Inel. 2 Spotbanks and bulbs. £1-50.
-' By Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:—
m nd Access AUDIO HOUSE, HENCONNER LANE. LEEDS, 18.

New Hranches at YORK Bl| ccopicd e P (O 57 MOT BE SENT TO SHOPS

CARLISI-E, DEWSBURY All items subject to availability. TERMS 0.W.0. or 0.0.D. No 0.0.D. under £1.
Prices correct at 7.5.76 E. & O.E. POSTAGE 40p PER ORDER OR A8 QUOTED.

LIVERPOOL, PRESTON EDINBURGH 101 Lothian Rd. (Cl. Wed.).Tel. 220 9501 TRADE SUPPLIED, LARGE S.A.E. REQUIRED

14 GLASGOW 326 Argyie St. (Ci'd Tues.). Tel. 248 4158 ¥OR FREE CATALOGUE.

OPEN ALL DAY SATURDAYS (5 Day Week) HULL 7 Whitetriargate (Closed Thurs.). Tel. 20505 NEWCABTLE UPON TYNE 24 Newgate Shopping

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 LEICESTER32 High Street (Closed Thurs.).Tel. 56420 Ng;q‘t'rloﬁ;;ﬁml:gﬁr’:tﬁ(ﬂ:s*egfwid J. Tel. 21469
- arel reel

BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 LEEDS 5-7 County (Meccé} Arcade, Brlona!emm PRESTON (Closed Thurs.). Tel. 48088

B Al b ). 5
IRMINGHAM 30/31 Brant Vestorn, ACioee % ng.) OI:!S Shop- 41 Friasgate Walk. St. Georges Shoppg Prec. Tel. 51978

. 0
Tel, 021-235 1279 (Closed Wed.). 35 Dawson's Way, St.d
CARLISLE 8 English Street. (Closed Thurs.). Tel. 3874)4 leERPOOL plng Centre Tel: %oa 9380 (C1. Wed.), SHEFFIELD 13 Exchange Street (Castie Mkt. Blds.)
COVENTRY 17 Shelton Sq., The Precinct.Tel. 25983 LONDON 238 Edgware Road, W.2, (Closed Thurs.}. STOCKPORT (Closed Thurs.). Tel, 20718
DERBY 97 St. Peter's Street. (Closed Wed;). Tel. 41381 Tel. 723 1620 _ 8 Little Underbank (Closed Thurs.), Tel. 480-0777
DARLINGTON 19 Northgate (Cl. Wed.). Tel, 68043 MANCHESTER 60A Oidham Street (Closed Wed.), SUNDERLAND S5 Market Sq. (Closed Wed.). Tel. 70573
A S Ingsway (Closed T ee antre. —"° MIDDLESBROUGH 103 Lint Ra. 1ol 210588 YORK Closed
ueensgate, Waterdals Centre. Bl 103 Linthorpe Rd. Tel. 210585 B ( )
(Closed Thurs). Tel. 63069 (Closed Wed.) P 5 £HURC“ ST. Wed. Tel‘ 34355
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Obtainabl

Publications (Sales), 35

VHF-UHF MANUAL

Third Edition

by D. S. Evans, PhD, AIM, G3RPE,
and G. R. Jessop, CEng, MIERE, G6JP

Everything about vhf/uhf radio techniques
— in a single book

Since 1969 the RSGB VHF/UHF Manual has been a hest seller around the
world as the standard textbook on techniques and equipment for amateur
radio transmission and reception at frequencies over 30MHz. (You will find
a copy in many a professional radio technician’s bookcase, as well).

Now we are proud to announce the latest and best-ever edition.

Over 400 large-format (180 x 245mm) pages packed with ideas, infor-
mation and constructional details of tried and tested equipment, each
specialist topic contributed by an acknowledged expert in the field.

There are chapters on receivers, transmitters, space communications,
filters, aerials, microwaves and much more. Simple amateur television is
covered and a data section provides valuable facts and figures to help the
constructor,

Many of the designs make use of integrated circuits, and the microwave
chapter gives details of equipment for use up to 24GHz.

It is the most comprehensive ‘and up-to-date review of vhf and uhf tech-
niques available today. If you are seriously interested in operation at
these frequencies it is a book you must have.

Price £4-95 plus 68p p & p, hardbound

e direct from the publishers.

RADIO SOCIETY OF GREAT BRITAIN

Doughty Street, London WC1N 2AE

ELECTROTIME

SPECIALISTS IN ELECTRONIC TIMEKEEPING

LCD MODEL TLC4| LED MODEL TLES

MODEL EC3

% LARGE 4 DIGIT DISPLAY
+* AM/PM INDICATOR

' % 24 HOUR ALARM

“ 5 MINUTE REPEATING SNOOZE
ALARM

COMPLETE BUILT CLOCK PRICE £14 inc, VAT

ELECTRONIC DIGITAL ALARM CLOCK

* BRIGHTNESS CONTROL
* FLASHING SECONDS INDICATOR % ATTRACTIVE WHITE CASE

CONTINUOUS
READOUT
UTILISING
LIQUID CRYSTAL
DISPLAY,
WITH BACKLIGF‘]T : FEATURES—
FOR NIGHT
READING * HOURS

* MINUTES
FEATURES— * SECONDS
* HOURS  DATE
* MINUTES - & DAY OF WEEK
% SECONDS ;
* DATE i

RHODIUM £39’95 £29’50 inc. VAT

THE “MISTRAL” |

GOLD OR
RHODIUM PLATED

cop £41:50 inc.var

DIGITAL CLOCK

A— g

% PLEASANT GREEN DISPLAY
% 12/24 HOUR READOUT % PUSH BUTTON SETTING
- % FULLY ELECTRONIC * BUILDING TIME | HOUR

compLETE KIT PRICE £11:07 inc. vaT
BUILT cLock price £14.95

* PULSATING COLON

Wae are proud to announce the opening of our new Showroom in which
you will find one of the Largest Ranges of Digital Electronic Clocks and
Watches available in the UK so why not call in and see us? One year’s
guarantee with all models Electronic accuracy to within seconds per week

ELECTROTIME, DEPT. 3/7, |i, SHEPLEY’S YARD,
SHOPPING PRECINCT, TOWN CENTRE,
CHESTERFIELD, DERBYSHIRE. TEL (0246) 35804
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| FROM BI-PRE- PAK | BI PRE - PAK

@ StII”IIIIQ Sound Droducts
IINIT 1 PRE- AMP/GONTROI. " MORE POWER-LESS VAT

SUPERB VALUE AT

£7.80

STEREO MODEL

$8.140 MK3

POWER
AMP.
Built for

UNIT | latest addicion in the ] i‘g:t';;lze"s“i"“)'—s" my, ad- T, . hard work
tirling Sound range of realisti- i

cally priced constructional mod- @ Output—200 mV for 50 mV in R.M.S 2::::;:‘;en?°me ;:::a;::‘er:i::
umles is going to a:sur: manz_ @ Bass control —+15dBat 30 Hz ey - of this most 'popular power amp.
obat:iyninmorzalizoniw'i,uc Ll s @ Treble control—xi5 dB at [0 INTO 4Q now includes built-in output
has prevgem?ed it )l':eforeertl JH-C? kHz capacitor with improved stability
offers full stereo facilities, is @ Balance control; volume con- £3 95 * under severest working conditions.
guaranteed and easy to connect trol; {” spindles bushed Greatly used for P.A., disco and

similar work, SS.140 "offers fan-

up-. ® Operating voltage—I0 to 16V -+ 8% V.A.T. tastic value for the price.

MADE IN OUR OWN FACTORY IN ESSEX AND SOLD DIRECT

Build and save with Stirling Sound Stirling Sound

BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP
DATA WITH EACH MODULE

® TUNING '
$8.201 X Geared variable tuning 88-108 MHz. AFC facility £5-00

$8.202 I.F.amp A meter and/or A.F.C. can be connected
(size 3" x 27) £2-65
$8.203 Stereo decoder
For use with Stirling Sound modules, or with any
_ other good mono F.M. tuning section. A L.E.D.
beacon can be added to indicate when a stereo

signal is tuned in (Red, 18p) (3" x 27). £3:85

® POWER AMPS :

8§8.103 Simple I.C. module, 3 W output £1-75

$S8.103-3 Stereo version of above £3-75 models to

$8.105 5 watt amplifier to run from 12V. (33" x 2” x ") £2-25 choose from

$8.110 Mk. 3 Similar to $S.105 but more powerful giving $S.125 Not only do these excellent power
10W irito 4 ohms, using 24 volts £2-75 packs stand up unflinchingly to hard

$S.120 Mk. 3 20 watt module when used with 34 volts work, inclusion of a take off point at
into 4Q £3:25 around 13-15V adds to their useful-

8§8.125 De-luxe hi-fi amp with only 0-04% distortion at ness anq once again price value is
all .evels. 50V operation. 26 W R.M.S. out £5:00 outstanding.

® CONTROL to serve for years

§8.100 Active tone control, stereo + 15dB cut and boost mads A y £3-15%
with suitable network £1:60 $8.312 12V

$§8.101  Pre-amp for ceramic p.u., radio & tape with 60 $S.318 18VI1A £4-15*
passive tone control details £1- $8.105 -60*

§8.102 Stereo pre-amp with R.LA.A. equalisation, mag., SS.34 24V/1A £4 ;60
p.u., tape and radio in. £2-25 $S8.334 34V[2A £5-20*

§8.345 45V[3A = £6-25*
Add 50p for p/p any model.

® POWER STABILISER

§8.300 Add this to your unstabilised supply to obtain a
steady working voltage from 12 to 50V for your
audio system, workbench etc. Money saving and
very reliable £3-25% 55208 3&':.“3'.'-7"2".‘:?.;'(“ e “sit‘:':ﬂ:ubtgo':;b;spm:i!

f rt
We have extended and added ucts are deslgned by professional experts
NEW SHUW RU 0 M exclting new stocks at our West
TERMS OF BUSINESS: . h Road premises. All welcome

and made in our own factory. They are
dl;!nbu!ed exclusively through Bi-Pre-Pak
TO STIRLING SOUND (BI-PRE-PAK LTD) 220/222 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SSO DDF
!
Pleasesend .......oooniiiiinnns 0 L P T e ey 7o

VAT at 124% must be added to total value of order except for items marked
#* or (8%) when VAT is to be added at 8%. VAT on overseas.orders. ST
& PACKING add 30p for UK orders unless marked otherwise. Minilmum mail
order acceptable—£1 Overseu orders, add £1 for postage. Any diﬁerem:e
will be credited or PRICES t to notice.
AVAILABILITY All items available at time of going to press when every
effort is made to ensure correctness of information.

Order your Stirling Sound products from

BI-PRE-PAKLTDO

Co Reg No 820819
222 224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX SSO 9DF.

TELEPHONE: SOUTHEND (0702) 46344 |
i N o T S S S o e s s s

ciereiiiesiciiic .. Tor which lenclose £ L uiiiican s l

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
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~callers only to 2

PC ETCHING KIT Mk I
Contains 1Ib Ferrlc Chloride, 100
8q ins copper ciad board, DALO
Quick Dri Etch resist pen, abrasive
cleaner, 2 miniature drill blts, etching
dish ang instructions. £3-

. Tib BA,RGAIN PARCELS

reslstors, capacitors, awltches, PC
Boards with transistors, dlodes and
zeners, loads of odds and ends.
NOW REDUCED TO £2-90
TRANSISTOR PACKS

200 asstd. malnly out of spec. tran-
sistors, mostly unmarked—-NPN PNP
plastic, TO5 TO18 RF AF Smail

GREENWELD

443 Miillbrook Road Southampton
S0O1 OHX Tel(O703) 772501
All mall order and cailers (OPEN 9-6 MON.-SAT.) to this address piease

Deptford Broadway, SEB (Tel. 01-892 2008), and 38 Lower
d scombe Road, Croydon (Tel. 01688 2850).

MULTIMETER MODEL LT22

Probably one ol the lowest priced
meters featuring a mirror  scale,
overtoad protectlon and 20000 ohms
per volt sensitivity, A modern styled
meter with, unusually clear scale
DC Voits 0-0-5-

signal and TO3 power

About 75% useable devices. Only
£1-60. 100 unmarked BC108, untested

£2-10. 10 out of spec. 2N3055 £1.

COMPUTER PANELS

Large quantity always available; 3lb
asstd. £1-75; 7Ibs £3-65; 56Ib £16.
Pack with about 500 components inc.
at least 50 transistors £1-00; Pack
with 12 High quallty panels, inc. iC's,
Rower tranglstors, multiturn trimpots
undreds of small signai translstors.
z ners, c.

Only

740D IC ack—-zo 74 series IC's on
panels E‘F

PE Gas I;Inllor Kit, as featured in
July 75 edition. Still only £3-00.

FERRIC CHLORIDE
Anhydrous technical quality in 11
double sealed packs. 1ib 85p; 3ibs
£1-90; 10lbs £4-80; 100le £38- M

VEROBOARD
100sq ins asstd. sizes and pilches,
al;o;t 8 pleces (All 0:1” If requested)

DEVELOPMENT PACKS

50V ceramic plate canacltors, 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-70.
CR25 carbon fiim 1/3rd watt reslstors,
5%, 10 of each value 10 ohms to iM

otal 610 resistors £6-00. Electro-
Iytics, wire ended 25V working 10 each
of: 1, 2-2, 4:7, 10, 22, 47 and 100mid.
70 capacltorl for £3 20, 400mW
zeners 5% 10 each 3V to 30V, 260
in all. Only £14-00.

JULY OFFERS

AH full spec. marked
components.

7400 10 for £1-20; 74121 4
for £1-20; 555 timer 1-9
40p; 10-24 38p; 25-99 36p;
100+ 34p. 741 Op-amp
1-9 25p; 10-24 22p; 25-99
20p; 100+ 18p.

2N3819 5 for £1-20. Neon
with built in resistor for
mains operation, plas-
tic sleeve, flying leads.
5 for 40p.

ODDS AND ENDS

Edge Connectors, gold plated 0-1”
40w?’yslnglesldedWPJSwaydouble
1-50. Heat shrink sleeving, 1m
iength 0-125” dia 10p. Spiral binding
3mx3-2mm 20p. 100mfd 10V Tantalum
Caps, 10 for 50p. 33k or 1-8k 1% resis-
tors, 20 for 25p. Polythene connector
hlocks, 12 way 2A or 5A 20p; 10+
18p; 25+ 16p. insulation tape--Red,
Black Blue, Yellow, Green, White
or Brown. 5yds x 0- 75" 10p per reel,
10+ 9p; 25+ 8p. 13” Quick blow
fuses 1, 14, 2, 3, 5, 10 or 15A 30p per
doz of one value, 10 doz mixed £2-50.
2000mid 10V capac»tors vert mntg,
fong leads 14 for £1 00, 20 ohm GPC:
h ser!
Sip. 250 FIX bridge voct 50p; S0V
A 30p. rWal Mic insert 11" Dia,

32p. 22V 24 W zener BZX70 12p.

2-5-10-50-250-1000 AC Volts 0-10-50-
2501000 DC Current 0-50, A -25mA-

250mA  Resistance  0-50k-500k-5M
(Mld Scale 300-3k-30k) db’s 4 ranges
—2Ddb to +42dB. Size 130 x 90 x

42m £9 -00.
ROBOXES & CASES
Case type 1410, 205 x 140 x 40mm £2-99
141 205 x 140X 75mm £3-28
2, 205 x 140 x 110mm
£4-20

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;

X 80 x 50mm £1-75; 2522,
188x 110 x 60mm £2-40; Sloping front
type: 220 x 174 x 100/52mm £4-20.

INTERCOM UNIT

Chassls 230 x 155mm with Celestion
3 ohm 110mm speaker, small buzzer,
3 pole 4 way switch, line matching
transformer, 10 way terminal block,
100k pot, etc. £1-

HEA

SINK
Large finned matt black aluminlum
heat sink 230 x 200 x 35mm with 4
silicon power transistors, slm. to
2?3!3;/;6 and 16 1 ohm 5W resistors.

BULK OFFERS

CR25 4rd Watt Resistors 5% carbon
film 1 ohm to 10M 85p/100 of one value.
1N4148 1000 off £12,

1N4002 1000 off £23.

BC107-8-9 All £7- 50/100 2N3055 £30/
100. 33pF ceramic plate 2% £6/1000.
Send SAE for Wholesate ilst.

COMPONENT PACKS

400 asstd. carbon resistors £1-38
250 Hi-Stabs, 1,2, 5% 1 -1W  £1-25
100 Wirewounds 2-15W £1-90
200 Miniature resistors, ¥, < and :W,
mostly carbon film

200 poly, mica, ceramlc caps £1-10
100 Polyester -01-2:2 £1-00
200 miniature electrolytlcs, but mnny
unnrarked 50 only

15 Useful swltches. micro, toqgle.
rocker and rot:

35 Crystals, mostly HC11u. at least
30 diff. freqs. 4-8Mhz £1-30.

TRANSFORMERS
All have mains primaries: 6-0-6V
100mA 80p; 9-0-3V  100m. 97p;
12-0-12V 50mA PC mntg 85p; 12-0-12V
100mA £1-00; 24-0-24V 500m. A£205.
Mulmapped transformer to give 3, 4,
5, 6, 8, 9, 10, 12, 15, 18, 20, 24 or 30V,
of 12-0—12, or 15-0-15V 1A version
£3-15; 2A version £4-45; 30-0-30V 1A
£3-25; 6-0-6V 1A £1-95; 12-0-12V
1A £2- 15; 25V 13A £2-00; 29V 50mA
5p; Type LGC: 17V @ 2°4A, 18°7V
@ 1:25A, 12V @ % A Only £2-50,
Type JBS: 110V Primary, 31V 300mA
Sec, Use 2 (Series pri) to pet 31V @
600 mA, or 62V @ 300mA Price for
2 £1-65, Type SMS 12V 130mA,
5-0-5V 120mA, 11-0-11V 10mA £1-20,
Few only, 16V 20A £6-50,
RELAYS

Mlnlature Plug-In types: 1255 ohm
4cfo 40p; 700 ohm 4c/o 50p. PO 3000
type 650 ohm with 6 heavy duty cfo
contacts (Ex-equip) 75p; 10 for £4-00,
6 1” easily removable reeds in
ohm coil 50p; Plug in relay, B7G Base
17mm dia x 42mm long 10k coil 1¢/o
contact 40p. Qmiron MK3P plug In
relay. 230V AC coil, 3 sets 10Acjo
contacts. £1-20.
WIREWOUND POTS

30k 5W; 2000 4W; 10k 3W; 1k 3w,
500 3W; 900 3W; 680 3W; 800 3W;
100k 3W. All 25p each, any 10 £2-00.

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES

All prices quoted include VAT AT THI

Most orders despatched on day of recelpt. SAE with enquiries or for List please.

Send 10p for Multimeter cataiogue—free on request on orders over £3. Officlal

Orders accepted from Schools, etc. Exporf{wholesale enguiries welcome.
Surplus components always wanted.

E NEW RATE and UK/BFPO postage.

QUY' STEREO SOUND-
1| SOLENT AUDIO SYSTEM &

£5-95

*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 33",
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
(Totai Credit price £6895). P. & P. £3.00. Send £8-95
today.

Chassis only available for cash at £45:00.

Full 12 months Guarantee.
CALLERS WELCOME.
Access and Barclaycard
telephone orders accepted

w Stereo headphones supolied with every complete order.@
m ]'d.di.ﬂ PW/7/76 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-882-1644

198

A hobby that
pays big salaries.

Enrol in the BNR & E School and you’ll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (Technicians’ Certificates); the Grad.
Brit. 1.LE.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mechanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS’
experience in teaching radio subjects and an unbroken record
of exam successes. We are the only privately run British home
study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

15 "N VN S B CW AN T Y G NS DAY NN SN NN BN G BN
'} BRITISH NATIONAL RADIO & ELECTRONICS
i SCHOOL, Dept WCT76

P.O. Box 156, Jersey, Channel Isiands.

. NAME
] ADDRESS

(Biock caps please)l
l-----------------l

—
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I3 3 - ., - H
All individuaily boxed EXPRESS E ‘ 1 | All transistors, 1.C's offered
and guaranteed. Full |pgocsier XPRESS are new and branded.
trade discounts to bona POSTAGE | Manufactured by Mul-
. . 12p for 1 Vaive. ; lard, Texas, RCA
fide companies. Price | Zzus sdtional Vaive 18p por order UK i Mot » Fer-
g TH = a in : ranti otoroila ITT
and availability lists on ; Faircl y )
: airchild Lucas etc
. . AAl1l9 007 | BD1SL 042 Sy . ? -
application. : aazls  oie|®pias  os0o| Quantity discounts on
DM70 060, EFS0 068 PCC84 084 | PL504  1-40 | 30015/ AAZIS 010 | BFIl5 080 licati
DYS6/7 070 | BFss 110 | PCC85 102 | PLS0s 178 |  PCF8001-22 acior om |Brisr oss | application. Send SAE
DYS0oz 053 | EFS5 070 | PCcss 098 | PL509 283 | s0c17 199 Ac1z6 080 | BFI73 098 | § :
EABCS0 116 | EFS6 173 | PCCs9 097 [ PL802 233 | 30C18/ doizr  oss | nEirs oss|jOF full lists.
Emol 097 | ENeD 17 PCCI89 128 §§§§/aoo 07 30;0}7'805 120 AC128 0156 | BF1s0 036
; 85 | PCFs0 084 - 5/PF818 ACI76 035 [BFISI 085 | OA200 008 | ZTX500 ©- -
EBF80 063 | EF92 ‘51 | pCFs2 187 | PY82 70 . AC1a7  Of1 | BFisc 010 | 0A202 008 | Bams0l o1 ggg:gta 2
EBFS8  -68 | EF95 68 | PCFS6  0.07 | PY86/7  70p | 30FLI ACIS8 080 | BF195 013 | 0C16 100 | ZTX503 016 | 2N2905 0-28
EBFSS 050 | EF183 098 | popogo 160 | EY88 084 |  PCES00 098 ACYal 085 |BF197 015]0C20 = £00|ZTX531 025 | 2N2905A 025
ECS8 082 | EF1B4 098 | hepggl 150 | EY500A 180 | 30FLz 108 ACY39 ~ 0-75 | BF200 088 | 0028 ° 1-36 | ZTX650 0 -
1 1-50 018 | 3N2806 @-80
ECSS 086 | EHS0 128 | bareol ooy | PYS00 058 | S0FLiz 144 ADI40 050 | BFR61L 025 | OC20 040 | IN®l4 008 | 2N2926 018
BCO0 094 | EL34 40 | Doreos 1.0p | EYBOL 072 | 30FL14 120 AD149 075 | BFE9S 025 0C28 100 | IN4001 008 | 2N305% @18
EC97 069 | EL36 80 | BGraos o097 | U268 1-92 | 30L1/PCC84 ADI61 044 | BFWI10 061 |0C35 075 | INA00Z 0-07 | IN3058 0-45
ECC81 070 | EL84 70 | pomoop 17s | U181 117 0 AD162 044 | BFX329 028 | OC36 060 | IN4003 0-08 | IN3526 -91
ECCS2 070 | BL8S 40 | ORI 178 U080 | 20L1p AF115 036 | BFX88 06 | 0042  0-40 | NG00 008 | IN3614- 088
ECCBS  0-70 | BL95 <02 | POI82 084 | UABGBo 101 | PCCS05 135 AF118 085 | BFY50 020 | OC4d  0-20 | IN40O5 010 | 2N3615  0-65
ECC84 068 | EMBI 24 TCLE3 087 | pmCSL 080 | s0L17 11 117 084 | BFYSL 020 [ CC45 020 | IN<006 018 | aN8703 011
ECC85 102 | EY5l 89 | TOLS4 098 | UBFss 045 | 30PAMR AF18¢ 048 | BFYS2 020 | OC7T1 025 | IN4007 018 | 2N3708 018
oces 192 60 | OIS 078 | vcoss o068 | sopiz/ AF280 044 | BRI100 040 | OC7T2  0-98 | IN4009 0-08 | 2N3704 014
EOCiss 077 | Eyseisy 070 | DOLAS, 087 | UCHSL 178 | POSIL 142 ABY27 040 | BY100- 027 | 0076  0-30 | IN4148  0-06 | aN3705 018
ECF80 063 81 | O/ by | UCL8Z 102 | 3019/ ABY28 095! BYI26 014 |0C77  0-65 | 18921  0-07'| aNs708 011
ECFs2 090 |EZ80 084 |EDO00 %68 | yCLss 1091 posoy 1 BA102 085 | BY127 012 |0C81 ° 0-89 | 183038 0-20 | 2N3707 018
ECF86 078 | B281 70 i 4 198 | 30PL1/ BA116 010 | BZX61 series | OCS1D  0-28 | 182051A 0-20 | 3N3708  0-07
FCHST 178 | Y501 1-78 140 | UY8s 073 | PCLS0L1-35 BO107 014 020 | 0C81Z  O-75 | 1821004 0-80 | IN370% ° 918
ECHRS 108 | GZ34 -gp | PL81 1-28 | ¢/30L2/ S0PL13/ BC108 -18 | BZY88 series | OC83 0-60 | 183010 -8 | aN8710 011
ECH84 1-60 | 0083 -60 | PL81A 140 | "ECCS041-20 | PCLso0147 | BClos 018 10 | OC140  1-60 | 2Ne96 * 0-15 | aN3711  9-11
CL80 1-02 | PC36 -40 | PL82 0-48 | §F23/EF812 30PL14/ BCI1S -15 | CRS1-05 0-45 | OC170 -80 | IN697 -168 | aN8619 988
ECL82 069 | PCBS 140 | PL83 178 16 { POL8S 172 BO17 021 | CRE1-40 085 | 0CI71  0-80 | aN706 010 | aN3830 0-60
ECLe3 083 | PCS7 070 | PL84  1.09 | 3001/PCFS0 | 30PL1s 1444 BOl43 080 | CRB3-05 0-40 | OCZ00  1-00 | IN706A Q-18 | 3N3838 0-50
BOL8e (82 | POSO0 084 | PL50D  1-40 084 BCI4&7 010 | CBB3-40 065 | 00201  1.50 | SN1181 0-25 | aNs90s @16
BOMS = 008 | MIES() 047)| 0002 160 2N1133 04 | aN3804 0420
PY500 1101 635M 065 Botes. o1s | MiBoae ves | ooemy % Iniaos [oas | aNseps foda
PY81/800 050 | 6366 048 BO1SIL 018 | MIE20E 187 | ORP13 060 | aN1304 089 | smaoes oo
h PYS01  056|68  038 BOL&AL 018 | MIESOSS 0.75 | ORPSO 058 | IN1305 N 018
Individually boxed and (St $681te g8 | B oif kriy ok Mo of Bub i A% ol
k - . 86 226D 1-50 | IN1307 0
guaranteed but of Euro- ™« 1-60 | 6K6GT 080 BOY3S 038 | MPFi04 0-85 | TIL209  0-20 | 2N1808 %{ 4082 ﬂ
L vid 075 | 6E7C 86 BOY34 045 | MPFi05 086 | TIP42A  80p | aN1809 0-80 | aN43289 ©.-80
pean or other origin at v2s 1-00 | BK7TM 045 BOY70 -18 | NET404 1-00 | ZTX107 0-12 | 2N1613  0-81 | 3N125 75
. U268 085 | 6K8G 045 - BCY7l 082 | OAb 7% | ZTX108 010 | IN1614 0-45 | SN141 1
greatly reduced prices. |vion o75|eEsy 0% BOY72 018 [ OAI0 040 | ZTX800 013 |9N3147 0.78 | 40360 0
B TABC80 040 | 6K28 1-00 BCZ11 -85 | OAT9 10 | ZTX301 014 | 2N3160 0-78 | <0361 -48
Quota-hons for any |vare 075 6L6G 26 BDI121 100 | OAB] -18 | 2ZTX3023 0-18 | 2N2369A 016 | (0363 -40
. UBC4l 060 | 6L6GC  0:80 BDI24 065 | 0A91 -07 | ZTX304 024 | aN26d6 050 | 40430 4
valve not listed. Send vecsi osoleara 040
| UBF80 080 | 6Q7TM -80 8N7400 016 | 8N7428 0-40 | 8N7486 047  GN74145 126 | BN74103 200
SAE for lists. UBFs9 0-50 | SBLIGT 0-56 8N7401 016 | BN7480 016 | 8N7490 0-56 | 8N74150 1-78 | 8N74198 200
UCOss 050 | 6SN7GT 0-55 BN7402 - 016 | BN7433 0-37 | SNT491AN 8N74151 100 | 6N74194 1-30
I, 100 | BFSTA 150 NTS 500 | UCH42 080 68Q7GT 040 8N7403 018 | 8N7437 0-87 1-00 | SN74154 200 BN74105 110
A2 100 | ores 55| Oke 048 | UCHBL 060 | 6UsG 50 8N7404 026 | SN7438 0-37 | SN7492 070 | 8N74165 100 | 8N74196 1-80
CBL81 140 | EFg0 35 | 0B2 o048 | UCL82 040 | 666 80 BN7. 098 | BN7440 022 { BN7408 070 | gN74156 1-00 | 8N74197 1-80
CL33 1-50 | EFS6 PCS6 085 UCL8s 70 | 6VEGT -80 BN7408 0-42 [ BN7441AN SN7494 080 | 8N74157 095 | BN74198 877
oYs1 1-00 | EFs6 50 | PCS8 0-65 | UF41 75 | 6X4 -48 BN7407 048 -92 | AN7405  0-80 | gN74170 £-58 | 8N74199 252
DAoL 040 | EFSO 5 ogg | UF8d -0 | 6X5 65 BN7408 028 | BN7442  0-70 | 8N7406 096 | BN74174 167
DARSL 380 i mFel 10 | 237 ofiuia -85 | 6X5GT « 0-66 SN7409 0-88 | EN7450  0-16 | 8N7497 8-87 | gN74175 110
Dares 080 | BFes 80 | £S 38 | uLed -50 | 7B6 80 8N7410 016 | BN7451 016 | SN74100 1-88 | gN74176 12681 .
Docs 80 | oros AR nga : UY4l -85 | 787 30 8N7411 025 | BN7453 -16 | BN74107 045 | BN74190 200
DF96 -60 | EF98 80 | pGORD 068 | U50 48 | 705 -00 8N7412 0-80 [ BN7454 0-16 [ BN74110 0-68 | BN74191 200
DEot .50 | EF183 40 | BOC180  0.08 | YR105/30 0-40 | 706 -00 , 8N7413 0-28 | 8N7460 018 | BN74118 0-9f
Dxo1 50 | Ewios o049 | ECCI8Y 088 | yR1so/so 048 | 7H7 80 SN7416 0-86 | BN7470 0-38 | EN74119 1.8
DKo 75 | BL32 60 | PCF82 048 | 1RS 080 | 7R7 i50 ENT430 018 | ONviv: 048 | BNriisz o9 biL 14 pin I5p
DLo2 -50 | EL33 800 | PCF86  0-85 | 185 040 | 787 25 BNTi2y 025 | SNydso 080 Snratas
DLo4 048 | EL84 70 | pcrgol  0-60 | 1T4 040 | 744 80 oNTass 087 | onries 130 | sn7aiss o0 | SOCKETS 16 pin I7p
DL96 55 | EL36 60 | pcraoz  0-88 | 554 | e o
D oh I e oo 1B MG o THIS MONTH'S
BABCR0 0d% |ELS4 038 | Porss 048 | SUAGR 0470 | 124XT 038 L
EAFé 070 | BLOS g'g EcLss 070 BYSGT (088 220AS 080
EB9L 030 | E -85 | PCL84  0-50, g g
Epor  030| EM81 040 | pores ogo | &/50L2 :g 30C1L 040 To be added ® OSCILLOSCOPE TUBES
EBCAL 075 |EM84 040 pCLgs 060 | Dons e H y
EBCSL 040 [EMSS 100 pcraos/ss | SANMS B0 Stod g9 to all orders Types CV 1526,
EBF80 0-40 | BM87 100 80 | gag7G 100 | SOF 00 DG 7-5
EBF8s 040 | EY51 0481 pD500 180 | gy -60 | 30FL1 .0 . -5, VCR 139A
EBFsp - 0g | EYs6 060 | pPEN45 0.5 | 0ATS i Valves & Plastic
e 100 Ez oed]|iorss 8 | SAUS -40 | 80FL2  1-0 " io All at £8-00 each, +p & p 50p
mOCKL 045 | Dza1 o078 |PLs1  obs | SBAC 088 JUTI4 A0 Transistors 12;9, Add 8° ' )
i B i i
mom e B oM imm o telm b o o Integrated dd 8% VAT
ECC84 085, GY50l 090 | PL84 50 | ooava  o4g | SOP13 100 Circuits & Metal
B e i Mot mBR W) CanTrmios | SPEGIAL OFFER
ECH35 1680 |GZ34 0756 |PL508 090 | gBws 1.0 | sopris 1.0 8%
ECHéz 085 | HN309 150 | PL60) 188 epws ' 100|s0PLie 11
gggg; e ‘é;g(li 200 ;{xﬁz‘? §;60 gCDGG ggg ;g;‘:ﬂ' :g TERMS OF BUSINESS: C.W.O. A/c’s available to approved companies
BOLEO 0.0 | KT81(7C5)2.00 | PY33 008 | ocme '20 | B0ODEG 1.8 on dappllcatlc_m. Telephone and telex orders accepted. Export and
EOL8? 0-48 | KTsL 178 | PY81 -50 | 6CW4 .00 | 807 10 trade enquiries welcomed. Open daily to callers 9 a.m.—5 p.m. Monday
ECL83 076 -45 | 6F2s 90 | 81SITT - 17-51 to Friday. Prices correct when going to press.
ggl.ses ggg 6F25 -00 -00 Prices on application for any types not listed.
2CLL800 6F28 075 -00 Obsolete valves a speciality. '

VALVE MAIL ORDER CO.

Climax House, Fallsbrook Rd.,
Streatham SW16 6ED
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TRANSISTOR UNIVE‘R'SAL AMPLIFICATION CO. LTD.
163 MITCHAM RD. LONDON SW17 9PG 01-672 3137/9080

Des uned or the dlscermng

standard.

f p sion
Offering a vast variety of functnons Controls Mic Vo!; Tone,
over-ride. depth, auto/Manual Sw; Tape Vol;
Faders; Deck Volume; Treble and Bass; H. Phon Vol Selector;
Master Vol on/Off Sw. Max output 3V RMS.

Specification: Deck Inputs—&0mV Into 1MQ; Deck tone con=
trols—Treble total range 36dB at 15kHz—Bass total range
36dB at 50Hz. Mic input—200 ohms upwards 2mV into 22kQ,
Mic tone control—Total range 40dB at 15kHz. Tape input—
100mV into 200 ohms. Power requirements 20-50 volts D.C. at
50mA. (R.1.A.A. Comp mag Inputs available 76p.)

L & R Deck

£39-75

PANEL SIZE
18 x 4%in.
DEPTH 3in,

PRE AMPLIFIERS

Designed for use with TUAC power ampli-
fier modules. Extensive research has gone
into various wide range tone control circuits
to produce superb sound quallty. Thou-
sands are already in use in high quality
professional amplification systems.

VAOS8 Vol. Treb, Mid and Bass controls,
HI. IMP. FET. I/P sultable Mid. Guitar,
Radio, Crystai/Ceramic P.U. Sensitivity
4mV. Treble +35dB at 16kHz. Mid -+20
—15dB at 1kHz Bass +20 —10dB at 402;. -

VAOG Vol, Treb, and Bass controls. Sensi-
tivity 8mV. Treb +28 —15dB at 12kHz,
Bass +18dB at 40 Hz. £7-50
SVAOS STEREO PRE AMP Vql, Treb, Mid
and Bass controls, 1/P suitable, Guitar,
Radio, Crystal/Ceramic P.U. Sensitivity
4mV.. Treble +35dB at 16kHz, Mid +20
—15dB at 4kHz. Bass +-20 —10dB at 40Hz
Plus Full Balance Control. Full I/C operation
supply voltage + 15VDC. £15:00

@ 125 watts RMS
continuous sine
wave output

TPI25

7 x 6} x 3in

£23-25

® 4R.C.A. 150 watt 15 amp output transistors

'PS 80/60 for supplying 2

@ Rugged layer wound driver transformer

© Short—Open—and Thermal
protection

@ Only 6 connections

overload

STOCKISTS—CALLERS ONLY
Geo. Matthews, 85/87 Hurst Street, Birmingham (Tel. 021-622 1941)
Arthur Sallis Ltd., 28 Gardner St. (Tel. Brighton 65806)
Bristol Disco Centre, 26 The Promenade, Gloucester Road

(Tel. Bristol 41666)
Socodi, 9 The Friars (Tel. Canterbury 60948)

Cookies, Disco Centre, 132 West St. (Tel. Crewe 4739)
H.B. Electronics, 54 Montagu Street (Tel. Kettering 83922)
Leighton Electronics Centre, 59 North Street (Tel. Leighton

Buzzard 2316)

A1 Music Centre, 88 Oxford Street, Manchester (Tel. 061-236
0340)

Damon Electronics, 99 Carrington Street (Tel. Nottingham 53880)
Electra Centre, 58 Lancaster Road (Tel. Preston 58488)
Mitchell.Electronics, 64 )Ninchester Street (Tel. Salisbury 23689)

Mitchell Electronics for Southampton area

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

PS 250 for supplying 2
TP12 £28-00

TL6O! £25-50
PS 125 =+ 45 volts for TP125 £16-75
PS 100 + 43 volts for TL100 £15-50
PS 60 + 38 volts for TL60 £14-50
PS 30 + 25 volts for TL30 £9-75

* TUAC AMPLIFIER MODULES * POWER AND QUALITY *

TLIOO

5 x5 %3in
@ 100 watts. RMS

continuous sine
wave output

& 2R.C.A. i50 watt
15 amp transistors 15 amp transistors

£16:75 £18-75

TL60

5x5x3in

® 60 watts RMS
continuous sine
wave output

® 2R.CA. 110 watt

PSU 2 for supplying disco mixer
£6-50

Specification on all power modules. All output
powetr ratings 4 0:-5dB; Outputimpedance 8-15
ohms; THD at full power 2% typlcally 1%;
input sensitivity. 60mV Into 10kQ; Frequency
response 20Hz-20kHz +2dB; Hum and nolse
‘better than—70dB.

SIZE 57 x 5" x 14"

New from TUAC TL30 D.C.
coupled power amplifier
module.

TL30

. OUTPUT POWER 30 WATTS RMS
CONTINUOUS SINE WA

® CUTPUT IMPEDANCE B 15 OHMS

® T.H.D. AT FULL POWER 0-5%

@ SIGNAL TO NOISE RATIO —85d8

@ INPUT_SENSITIVITY 80mV INTO 50K OHMS
@ FREQUENCY RESPONSE 25Hz—B0kHz

® 8 TRANSISTORS

©® 4 DIODES

® ONLY SIX CONNECTIONS £| 2.50

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

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

200

www americanradiohistorvy com

Practical Wireless, July 1976



www.americanradiohistory.com

LIGHTS

TUAC

MANLEACTURE S OF | LECTHONIC AND AMPLIFICATION
EQUIPMENT
Pt RSONAL SHOPPE B3 MON  1UFS. THURS FREand SAT
9am 6pm WED9am -1pm

TUAC STEREO DISCO MIXER

%_‘_“
e ”* ﬁ'*

RED GREEN
BLUE AMBER

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

ot

INPUTS. Four Identlcut stereo Inputs lable witl han jisat Two tic and two flat lied as
standard. Hlgh quality slider control on each chunnel Volume treble, and bass controls for each palr of
sliders. Sensltlvity mag., 3mV (R.1,A.A. comp., ) Flat 56mV at 1kHz. Bass controls £ 18dB at 60Hz. Treble
controls -+ 18dB at 15kHz,
OUTPUTS. Up to-3 volts (+12dB) avallable. Attenuated output for TUAC Power
Modules. Rotary Master and Balance controls. Band width 15Hz-26kHz +1d!
Size: 25tn long x
6ln high x 8In deep

P.F.L. Output 250mV Into 8 ohma. Rotary Volume Control. Monitoring fac!my for

all 4 channels. Selection via touch sensitive il visual
cue Indicator.

MISCELLANEOUS FACILITIES. Two Hiuminated deck onfoff switches. Malns Inated on/off &

Auto fade llluminated on/off switch. Mains powered with Integral screen and bnck cover. Complete wlth tull

effects.

£19°50

instructions.

"4CHANNEL SOUND TO LIGHT
SEQUENCE CHASER—4LSMI

3 CHANNEL LIGHT
MODULATOR

: :10%\ Vyl‘\,eTrlac- 1 @ RCA 8A Triacs
r channe
® gullty l:ugpreue‘d and ht‘r.eld . & 1000W per channel
® Switched master control for
sound operation from {W to ® Each channel fully
125 suppressed and
.SpeEd control for fixed rate fused .
sequence from 8 per minute to
A go"pelr seco ‘rj‘ ey e e Master control to -
ull logic Integrate reultry
with optical isofation for operate from 1W to

amplifier protection
@ Full wave control
@ 13 easy connections

Patents applied for £1 8 . 75

Model 501 500w per channel as above without sound trig*g:f;irég £18

NEW FROM TUAC
FRONT PANELS FOR LIGHTING
EFFECT MODULES

complete with switches, neons and knobs as illustrated

‘ For SILMB £650

o Full.wave control
@ 12 easy connections

(Single Channel Version 1500 Watts £9-50)

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

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

© Full loglc integrated
circuitry

" @ Dimmer control to
each channet

@ 9 easy connectlons

SEQUENCE DIMMER MODULE—3sDMI £13

Manufactured and assembled in Gt. Britain
fully guaranteed

HOW TO ORDER BY POST
Make cheques/P.0O.s payable to
TUAC LTD (PW7)
or quote Access/Barclay Card No.
and post to TUAC LTD (PWT)

163 Mitcham Road, London, SW17 9PG -
We accept phone orders from

Access/Barclay Card Hoiders
Phone: 01-672 3137/9080

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE
TRADE AND EXPORT ENQUIRIES TEL. 01-672 9080

PN
For 4LSM1 £5.50

comblned W|th
‘38DM1 £7 50

Suppliers to H.M. Govt. Depts.
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BIROGASTNE electronics

Dept.1

LIGHT EMITTING DIODES

6. FORTIS GREEN ROAD, LONDON, N10 3HN_ ENGLAND.

Governments, Institutions, Industéies and Educational Establishments

LC. SOCKETS

Electronic Component suppliers to H.M. Government, Armed Services, Universities, Cotleges, Broadcasting Authorities. Foreign

The AY-5-722¢ tick-tock

12-24 be. Clock 1.C. with 25 pin capobitity

manufacturers detailed leaflet £3.95p*(inc.
VAT) (Leoflet alone 20p.) Full Kit
{excluding case) aveilable towards
end of 1975, Phone Chive far details.

MULLARD MODULES

LP1136 Vareg:‘tor front end £7 74
rip
LP1400 Multiplex decoder £8 12

Telephons: 01982 3705

A 16 pin

Supplied with

This state~of-the=art MOS LS| chip contains
all. the logic necessary for a 3} decade, dual
slope integrating, automatic polarity derecting
DVM  Supplied with free dato and circuit
AY-3-3507

Avother marve! from G.I.
0.125" £ 0.14" 0.2
x “dia Jens dia. lens dia. lens Pin Sackets, pins in shrij and low pxternal parts count .
» Pl P
M TiL09) N (MLED 650) of 100 Just snip off what
2 . I+ 10+ 100+ 1+ 10t 100+ 1+ 10+ I Iﬂ_"?_- 63p per strip
16t 13p* 1lp *|Red 6" 150" 13p" Dp* 18p°  16p°  T7p* 16p*  15p* | Qualin line i
Wt 1t llp t|Oreen gt 2pr 2t X gt 25" 2 24 2pt | [P Mein2p. 10D
lep*  13p* Hp * | Amber 20p* 24p*  22p* 2Wp* 24p*  20p*  20p* 24p*  22p* ] pin 13p Bpin30p.  8pin 3lp.
tég*  13p* lp *|Yellow  26p* 24p* 22p% 2p* 2p*  2p*  p* Upt 2% | V6PN 1S 36pin39p. Wpin 35p.
2pr 2pt  Wp * y Still make the simplest, highy
e e m o PHOTO-DARLINGToN  [Bioedniis
16p* p P 4
7pt 2t 18p v NEW LED Lineac Cursora & Veeo By WSTT7
* . ¥ ach device containg i 5 ¢
]23":. 'z'gi,,- ,‘el: . gmlming diodes in a 20-pin dua- i3 Vekel 22y / 11
] eal for soli
Zp* 2" i8p * ;'{,.;‘:,?:.ﬁ;.,’:m,,:r. or d|a|s $§ I 2%0mA /4
759" 6%  50p *| Red and Green = Cl - Pd 200 mW
65p*  55p* 4p *| on Yeliow some In stock now 3 5 Hee 2500 b 35'-
85p* 7ip* 57p *
8‘:: 75:: 65: : 0.33" Litronix DL 707 Series afl £1.82* eoch  (Red only) Low cotl Red GoAsP
22" 332’« i‘,"’ o { 0.33" Moraaate MAN 50/70/80/3600 _ -/ all £1.82* Eoch (Red, gréen, yeltow, Orange) | Motprola MLED 500
3 v 25"« P o | 0.337 xciton XAN 70 Series all £1.49* Each  (Red Green, yellow) in a T092 package
22:. 2]:; ‘2;’: . | 0:43 Monsante MAN 4000 Series [ ol Ez.sz-Echm {Red, Grée/nc. Veé'/n;v, Orange) 3
.63 Li DL747 “Jumbo’ Series | all £2423 Each (Red only) = 3 24
o 0.63  Litronix . 0.6 Xeion Red 8175, gremordyollow 2.2 | 2257 7| LBiss bE
43& §$§ 3,: . NOTE: MAN 4000 Series pin outs are 14 pin dil the same as MAN 50; 70 and BO series. 15p.
3 2%p* 2p ¢ Our Bulk Buying Power enables a
750 b2t 50p * peat of our Special Offer: ‘h l p c l I
£1.30 * £1.09 * 87p * 033 (LIT 707)  99p.*(inc. VAT) °‘ °‘m 0 ﬁ °9“¢
3" 26p* 2lp * . Parformance guaranteed . =
Rl ol L b , — for your free copy send a S.AL.
bl M GFT0-1SOLATORS ‘ , o
57 46p*  36p *|  ILI AN25or TILII6 Latest prices, latest devices, lots.of new items, iots
45p*  40p*  32p *| 6 pin industry standord packoge "
67p* 55" 45p *| 25KV Tsolation £1.21% of data, all for 35p
£1.08 * 8% 7% *
35p*  Wp* 2% *
e By on| e Trorsformers Bl oA o#
78p* 63p* S53p * 6-0-6 0-9-17v - £2.49° “£3.57* £4.55*
é8p* Sgp* 43 ¢ 0-12-15-20-24-30V - £3.47% TEA.G5* - I
£1.62* £1.48 ¢ 86p * Be24-30-40-48-60V - £5.18 . £7.02¢ -
£1.00*  83%p*  &7p * 0-19~25-33-40-50V £3.47 * £4.65* £7.24* - .
106 s 7ime Ll o ‘ OUR PRICE ONLY £6.59.
£3.20 *£2.50 * £1.90 * TA " £3.95 * P3P on fransformers 20% of ptice, min.
£1.35 % £1.14 * 0p *
SIESSREEIL:  (20ag Itemslol!owedb *
y a Overseas customers Postage and Packing 25
€1.64 *£1.34 * %p * VAT at 8% all  deduct s, from Orders for over £6, posl:

others include 124%

items -'/sfrom o(hers free. Excent transformers

(Data and Circuit Booklets afane 20p..)

Daia Sheet and phatocopy seevice|
available at 10p per page
CALLERS ARE WELCOME

BOX

‘THE MEN FROM THE BOYS!

The current i1 year Sunspot Minima is causing poor Short Wave Communicatiqn. De;pite this, G4DJY established
2 way communication with no less than 68 North Americans in the recent A.R.R.L. 2 day contest. Peter used the
PARTRIDGE SYSTEM ‘A’ (£32-40 del.), the fast selling 77 6" WORLD RECORD aerial system for modern

receivers and low power transceivers. Delivery by mail, ex stock.

TRANSMITTING AMATEURS
CONTINENTS using ‘FLEA POWER’ in poor Sunspot conditions, then surely it must be false economy these

days to use expensive QRO to overcome the defects of an aerial. '

Send stamp for full details of this and other PARTRIDGE SYSTEMS and accessories.

PARTRIDGE SUPER PACKAGE

Send stamp for details and expert advice,

HR TR/OL,

BROAOSTRIRE MENT ENGLAND,

LELTRONIC

COMPLETE RADIO STATION FOR ANY
LOCATION. Comprising: Trio QR666 Gen.
Cov. RX, ‘Headphones VFA., System “A” all
connecting cables, del. (our risk) ASSEMBLED
IN SECONDS! SAVE £11-06. SECURICOR
DELIVERY (OUR RISK).

PHONE 0843 62535 (OR 62839 AFTER OFFICE HOURS)
JUST TELEPHONE YOUR CARD NUMBER

OVERCOME YOUR
PROBLEM—
GIVE US A RING!

G3CED G3IVFA

If a PARTRIDGE SYSTEM ‘A’ can work FOUR

£189.00
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J. BIRKETT

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

Telephone: 20767

1000uf 40v.w. ELECTROLYTICS size I4+x x 42 @ 3 for 35p.

60 ASSORTED WIRE WOUND RESISTORS | to 10 Watt @ 57p.

20 SILICON NPN PHOTO TRANSISTORS Untested for £1.

GERMANIUM TRANSISTORS AC 138 @ 10p, AC 141K, AC 142K,
AC I53K, AC 176K, AC 187K, AC I88K. All at 20p sach.

POSTAGE STAMP TRIMMERS 10pf, 30pf, 50pf, 50pf, 750pf, 1000pf @
6p each.

20 ASSORTED TUNING VARACTOR DIODES Untested @ 45p.

400 PIV | Amp SHORT LEAD DIODES IN 4004 12 for 40p.

SN 7511 VIDEO AMPLIFIER 1.C. @ 30p each.

10 MINIATURE 10 Amp SILICON BRIDGES Untested @ £1-25.

ITT PMT2R FILM CAPACITORS | -5uf [00v.w. @ 6 for 30p.

50 ASSORTED TRANSISTOR ELECTROLYTICS @ 57p.

VHF DUAL GATE MOS FET LIKE 40673 @ 33p, 4 for £1:10.

PLASTIC THYRISTORS 50 PIV 6 Amp @ 15p, 400 PIV 6 Amp @ 40p.

F.M. 1.C’s like TAA 570 Untested with data @ 5 for 57p.

50 AC 128 TRANSISTORS Branded but untested @ 57p.

BD 187 4 Amp NPN POWER TRANSISTOR 40p, 4 for £1 -35.

BATTERY CHARGER AMMETERS 2, 3, 4, 6 Amp. All at 66p each.

100 ASSORTED % and i/3 Watt RESISTORS 17 dnﬂerent values @ 57p.

500 yd REEL OF PVC 14 STRAND -0048 CABLE @ £3.

50 ASSORTED RADIO and TV KNOBS @ 75p.

300 to 500 ASSORTED POLYESTER CAPACITORS @ £I.

OCTAL PLUG-IN MODULES with 2 300 PIV | Amp Diodes @ 12p.

SUB-MINIATURE DISC CERAMICS 50v.w. 5:6pf, 6-8pf, 22pf, 33pf,
100pf, 150pf, 270pf, 1000pf, 2200pf, 4700pf, -0luf. All at 20p doz.

POWER TRANSISTORS MP 8ii2 NPN @ I5p, MP 8512 PNP @ I5p.

HIGH S(sE4ESD 40 kHz STACKED SOLAR CELLS -5 volt 250uA. 6 in
arow

VI;F POWER TRANSISTORS Unmarked Good 2N 3866 @ 40p each.

for £1.

FERRANTI ZTX 108 TRANSISTORS 6 for 57p.

20 ASSORTED BRANDED 250mW ZENERS @ 75p.

TV POWER TRANSISTORS R2008 @ 75p, R20i0B @ £1-25.

SILICON SOLAR CELLS -5 volt iSmA @ 35p, -5 volt 50mA @ 50p,
-5 volt 100mA @ 60p, -5 volt 200mA @ £1.

i0 SILICON 10 Amp SUB-MINIATURE BRIDGE RECTIFIERS
Untested for £1-25.

NPN TO 39 POWER DARLINGTON TRANSISTORS @ 20p each.

Please add 20p post and packing on orders under £2

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

New, 90 day guaranteed valves of many popular makes. Postage 8p 1st, 7p
additional vailves, max 50p,

Telephone: 01-440 8641,

ALL NEW & BOXED VALVES (Incl. tax)

31 85p  E240/1 S0  PD500 £225  ULS4 44p
DY88/7 3p  E2Z80 85p  PFL200 78p  UYss 85p
DYR02 p  E281 80p  PL36 6% U2 20
EBOL 18y  GYs01 80p  PLS1 5p U2 85p
FCC81L 85p  §Z30 45p  PL8lA 54p Uinl 70p
ECC82 84p  PCSe 630  PLs2 ggp  6/30L2 70p
ECCS3 84p PC88 68p PL.83 46p 6BW7 D
ECC85 D PC97 40p PL84 48p 8F23 70p
ECC88 47  PCO0O P PL300 6F28 D
ECH42 720  PCCB4 4 PL504 Y §ve 47p
ECHS1 86p  PCC85 44p  PL508 83p  10F1 88p
ECH83 32p PCC88 62p PL509 £1-80 20L1 8
ECHS4 5%p  PCC89 80p  PL519 2280  20P4 85p
ECL80 &2p  PCC189 P PL802 £2-00  30C1 40p
ECL82 4%  PCF80 40p Y33 s2p 30015 78p
ECL83 88p  PCF82 500  Pysls 4lp  30C17 78D
ECLS6 42  PCF86 580  pysg 4lp  30C18 £.21
EF80 80p  PCF200 %D  PY800 4lp  30F5 76p
EF85 8¥p  PCF80L 5 PYBOL 4alp  S0FL1 o
EF86 52p  PCFeo02 55  PY500 100  SOFL2
EF89 33p PCF805  £1-21 PY500A } pJ 30L1 40p
Erisa @i  bowos aap  onew oA

0 Lk uccss 48, 30L17 7
EH90 56p  PCH200  77p Ugg842 7 30P12 ,,;’;
EL34 83p PCL82 37 VOHSL 4p 30P18 70p
EL4L 58p  PCL83 50p “ 4
EL84 35p  POLS4 a7p  UoL82 4%p  30PL1 4138
EL90/1 47  PCL8S 69p  UCL83 58p  30PL13 76
EM84 4% PCL805 82p UF41 68p 30PL14 85D
BYS5L 47  PCLS6 50p UF89 - 4%p  30PL1S 85p
EY88/7 38p PCL200  $1-16 UL41 72 S0P4MR 90p

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 fo possible
market fluctuations if unavoidable.
TRADE. Representative will call West Country & S. Wales,
also Suffolk, Norfolk, Hunts, etc,
Enquiries s.a.e. DISCOUNT PRICES, CWO only.

One valve post 9p, each extra valve 7p (maximum 50p) LISTS
s.a.e. pleagse. VAT @ 124% incl.
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ENGINEERS

YOURSELF FOR A

BETTER JOB - MllIIE I'AY!

Do you want promtotion, a better
“New oppor-
shows you how to get
them through a low-cost, Home
Study Course. There are no books
to buy and you can pay as you

job, higher pay?
tunities’”

learn.

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!
No obligation, nobody will call on
you. It could be the best thing you

CHOOSE A BRAND NEW FUTURE HERE
BN R CUT OUT THIS COUPON Il NN ISR

Tick or state subject of interest.

ELECTRICAL &
ELECTRONICS

Practical Radio &
Electronics

{with KIT) 0
Electronic
Engineering
Certificate

General Elect, Eng.
Certificate

C. & G. Elect.
Installations

Elect. Install. &
Work

C. & G. Elect.
Technicians

o 0O o ofo

RADIO &
TELECOM-
MUNICATIONS

Colour TV
Servicing [

C. & G, Telecoms.
Technician’s Cert.[]

C. & G. Radio,
TV & Electronics
Mech. Cert. ]

Radio & TV:
Engineering
Course [

Post to address below.
Radio, Servicing & Painting &

Repairs

Radio Amateur’s
Exam.

AUTO & AERO
Motor Mechanics [}

C. & G. Motor V.
Mechanics

General Auto
Engineering 8}
AMIML [}

Air Registration
Board Certs. [

M.A.A./IM.1. Dip.
0

CONSTRUC-
TIONAL

Heating, Ventilating

& Air Conditioning

Architectural
Draughtsmanship
& Design
L.1.0.B.
Carpentry &
Joinery
Plumbing
Technology

General Building

Ooo o oo

-Draughtsmanship [}

Decorating

MECHANICAL
AM.S.E. (Mech)[J

General Mech.
Eng. ’

Inst. Engineers &
Technicians -

O
N .

Maintenance
Engineering

Welding

oa

MANAGEMENT &
PRODUCTION
Combputer
Programming

Inst. of Cost &
‘Managements
Accts.

g

O

DRAUGHTS-
MANSHIP &
DESIGN

General

A.M.IE.D. . O

Electrical
Draughtsmanship []

No;;’?‘

GICIE.
=58 ‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

NAME (Block Capitals)

Aldermaston College
Dept. TPW 19, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5ET. Tel. 628 2721.

ADDRESS ittt e e st eren

Postcode........oouuus RTINS

O
M Y R N B B SR GRS AN T SR T DN BN D SRR e

www americanradiohistorv com

Accredited by CA.C.C. Member of A.B.C.C.

HQHE OF BRTISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SINCLAIR Ic!
11C20 .10W + 10W stereo IC ampllﬂer kit with free
booklet and printed circuit £4-95.
PZ20 Power supply kit fot the above £l 5.
VP2 Volume. tone-control and preamp kit £7-50.
SP20 10W 4 ohm speaker for 1C20

SINCLAIR BLACK WATCH
Fully assembled

With bracalet £22:95".

€S20 11 x6x3ins attractive case 1or IC20 £2-95*,
Send sae for free leaflet.

et
JC12 AMPLIFIER

6W IC audio amp

with free data and

printed clrcuit

£1-95°

DELUXE KIT FOR JC12

Includes extra parts for the pcb and vol, bass and
treble controls for mono verslon £2:06. Stereo model
with balance control £

JCi2 POWER KIT
Supplles 25V 1Amp £3-25. b

JC12 PREAMP KITS

Type 1 for magnetic plckups, mics and tuners. Mono
£1-40. Stereo £2-80. Typ 1or ceramic or crystal

pickups. Mono 78p. Stereo £1¢

LOUDSPEAKERS FOR JCi!

8in x 5ln B Ohms 5W £2-28.

SEND SAE-FOR FREE LEAFLET ON KITS.

SINCLAIR CALCULATORS® |

Cambridge £4-85. Cambridge % £7-35. Scientific
£8-95. Cambridge Sclentific £11-45; Oxford 100 £4-95.
Oxford 300 £13- 30 Programmable Scientific £25-95.
Mains and Oxfords £3-19;
for Camb. and sclentlﬂc £3 15.

<sm CALCULATO

776MD 7 dlglﬂ/lmemor¥ £5-95. 796MD 8 dlgltl/l
memaory £6-45. 897D 8 digit/%/4 function memory £7-§9.
SR7918D 8 d|gItlmemoryltr!g/lonlpllpowers/smentlﬂc
notation £13-20, SR1800 10 diglt scientiflc £23-25.
SR4148R 14 digit rechargeable scientiflc with charger
£29-95. Malns adaptor for other machines £2°95.
CASIO CALCULATORS®

Pocket 8S 8 diglts/%/const £6-95. Memoty 8R 8 digit/
%I/memory/const £8-85. Pocket Mini P-310 8 digits/%/
memory/const/mlnlature fits Into your shirt pocket
£8-95. FX20 8 diglt/memory/trig/log/powers/scientlific
notation £16-95. Malns adaptors for all models £3-95.
NOVUS CALCULATORS*

750 6 dlglt £5-45. 835 8 digit/ %/const/sq. root/4 function
memory £7-60. 4525 10 digit programmable scientific
calculator £45-80. 4510 £13-20. 4515 £37-65. 4520
£22-65. Malins adaptor £4-20.

FERRANT1 ZN414
IC radio chip with data £1-34. Printed circuit and
extra parts for radio £3-25. Case 80p extra. Send
sae for free leafiet.

24 HR DIGITAL CLOCK KIT*

Includes pcb, malns power supply. attractive case.
0-5in jumbo green display, ciock chip, and all other
parts. Dlsplnys hours and minutes separated by a
colon. Kit £40-95. Built £12-50. Send sae

SINCLAIR PROJECT 80
FM tuner £13-25. Q16 £9-50. PZ5 £3° 95. PZG £8: 10.
PZ8 £9-10. Trans for P28 £5-60. Z40 £5-75. Z60 n
longer avallable, but we stock a simifar 30W aqulvalent
amp £10-30. Stereo 30 £11-95,

Project 805Q £18-85. Quad decoder £14-85

PRINTED CIRCUIT KIT £3-95*

Make your own printed clrcuits, Contains etching
dish, ‘200 8q. ins. of copper clad board, 1 Ib ferric
chloride, etch teslst pen, small drifl bit, laminate
‘cutter and instructions.

for free leaflet. Built with alarm £13-59.

S- DECS AND T-DECS*
S-DeC £2-24

u-DeC B £7-88
N-DeC £10-45.

IC carriers:—

16 dli: plain £1-07
with socket £2-2¢
10 TOS: plain 99p, with socket £1-95.
SS5T160p. SSU1 60p. SSN1 30p.

."BSAJ(TERY E#IMINATOR BARGAINS
New switched model. 3 to 30V in 1V steps. Full
stabilized. 1A output. Kit £7-95,- Assemblad £10-9 $v
2 Amp model. Kit £9-95. Built £12-95.

$-WAY SPECIAL A
wltched output of 3/4%/

6/74/9/12V at 5oomA with 9

4-way multl-]ack plug

and free matching

socket £5-20, ———

8-WAY DOUSBLE RADIO MODEL £6-20

Simllar to above, but with press-stud battery con-
nectors. 3 + 3/4% + 41/6 + 6/73 7, 19 4 9112 + 12V
at 250mA. Also gives 15/18[24\; single.

3-WAY MODEL
Switched output of 6/74/9V at 250mA with 4-way
multi-jack plug and free matching socket £2-95%.

RADIO MODELS

50mA with press-stud battery connectors for radios
etc. 9V £3-25, 6V £3-45. 9 -+ 9V £4:45. 6-+6V £4-45,
4% + 43V £4-45, Also 9V 300mA £3-95.

CASSETTE MAINS UNITS

7%V output to run cassette recorders from the mains.
Compiete with 5 pin DIN plug. 50mA model £3-45.
300mA model £3-95.

CAR CONVERTORS
input 12V DC. Output6/73/9V DC 1A regulated £3-95".

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.

100mA radio type with press stud battery terminals.
41V £1-80. 6V £1-80. 9V £1-80.

50mA double radio type with press stud terminais.
4V+4V £2-50. 6V + 6V £2. + 9V £2-50.

1 !ll typs wlth 5 pin DIN plug. 73V £1-80.

subm ed $-way type with voltage stabilizer to give
low hum. 3/411617 lQI12[15I1 mA £2-95.

Heavy dut 12-w-y types 41/6,’7[81111113/14/17/21[28’
34/42V. 1Amp £3-95. 2 Amp £

MAINS TRANSFORMERS

6-0-6V 100mA 86p, 9-0-9V 100mA 86p. 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 £2-00.

6 and 9V trans are DC rated, others are AC volts.

SWANLEY ELECTRONICS

Dept. PW, PO Box 68, Swanley, Kent

Post 30p on orders under £2, otherwise free. Prices
include VAT. (Overseas customers deduct 7% on
items marked *, otherwise 10%). Official orders from
schools, government labs, etc. welcome.

. o
Greenbank Electronics ®fyy™
DIGITAL 'E’ LED DL-750E 0-6” CLOCK CHIPS OP-AMPS
CLOCK DISPLAYS £l CA 3130 (COSI
MODULES, DL-704E0-3” 70p  DL-747E0 '5ﬂ 5o AY-51224A 0S)
KITS DL-707E 0-3” 70p £3-50 741 Minidip 25p
_ DL-728E 2 x 0-57 PHOSPHOR MK 50253 £5-50 IC SOCKET

Further details £1:80 DISPLAYS | PINS
free on request. DL-727E 2 x 0-5”  5LT0J 4 x 0-5” AY-5-1202° £4-76 100 50p

. £1-80 £5-80 1000 £4-00
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 254, 25% 100+)
CA 3130 75 4030/]4057 0-45 4059/ — 3-60 4098/14528 0-85 14532/4532 1-60
4000/14000 ‘15 403 1-80 4060/ — 0-90 4099/ — 1:50 14534/ —  '6-00
4001/14001 -15 4032/!4012 0-85 40617 — 16-40 4700/ — 1-50 14536/ —  2-85
4002/14002 -15 4033/ — 1-10 4062/ — 7-3C 83/ — 4-25 14537/ — 15-25
4006/14006 095  4034/14034 ('55 4063/ —  0-90 14501/ —  O0-15 14539/ — {:05 |
4007/14007 -15 4035/14035 0-95 4066/14066 0-55 14502/4502 1-00 14541/ —~ 1-80
4008/14008 75 / —_ 1-80 4067/ — 2-95 14505/ — 3:30 14543/ — 1-50
4009/14009 -45 03 075 4068/14068 015 14506/ — 035 14549/ —  2:95
4010/14010 0-45 4038/!4038 085 4069/14069 015 14508/4508 2-35 14552/ —  8-05
4011/14011 ©0-15 4039/ — 2-85 4070/14070 0I5 14510/4510 1-10 14553/ — 3-50
4012/14012 0-15  4040/14040 0:-85 4071/1407) O-I5 14511/4511 1-25 14554/ — 120
4013/14013 -45 404 0-65 4072/14072 0-IS 14512/ — 1-05 14555/4555 0-70
4014/14014 -80 4042/14042 0-65 4073/14073 ©0-15 14514/4514 2-55 14556/4556 ©0-70
4015/14015 ‘80 4043/14043 0-80 - 4075/14075 ©0-15 14515/4515 2-55 14557/ — 3-20
4016/14016 0:45  4044/14044 0-75 4076/14076 1:25 14516/4516 1-10 14558/ —  0-90
4017/14017 0-80 4045/ — 1-15  4077/14077 0-15 14517/ — 5-40 14559/ — 2.95
4018/ — 0-80 4046/14046 1-10  4078/14078 0-I5 1451874518 1-00 14560/ —  2-95
4019/14519 0-45 4047/ — 0-70 4081/14081 015 14520/4520 1-00 14560/ —~ 155
4020/14020 0:90 4048/ —  0-45  4082/14082 0-15 14521/ — 2:00 14561/ — 045
4021/1402| ‘80 4049/14049. 0:45 4085/ — 0-55 14522/ —~ 1-50 14562/ — 5-25
4022/14022 ‘75  4050/14050 0-45 4086/ — 0:55 14524/ — N/S 14566/ — 1-20
4323/{4323 -gg 38?;;:3%{ g-;; 4089/ — 0-65 14526/ — [-50 14572/ — 0-35
4024/14024 O- . \4093/14093 0-65  14527/4527 1:20  14580/40108 6-00
4025/14025 ©-13  4033/14053 0-78 4094/ _  §-30 |4sze;4o9a 0-85 I458|$40I8I 3-05
4026/ — 1-40 4054/ — 095 : ) p
4027/14027 0.45 4085/ — 105 4095/ — 0-85 14529/ —  1-30  14582/40182 |-15
4028/14028 0-70 4056/ —  1-05 409/ —  0-85 14530/ — 0-65 14583/ — 0-71
4029/ =~  0-90 4057/ — 20-35 4097/ —  2:95 14531/ — 125 14585/ — 145
Terms: C.W.0. Add VAT to all prices at 8%. Post etc., U.K. 10p per order. Orders processed same day.
Official govt., 'varsity, poly etc. orders welcomed.

GREENBANK ELECTRONICS (Dept. W7P)

94 New Chester Road, New Ferry, Wirral, Merseyside; L62 5AG, England. Tel:—051-645 339}
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RECHARGEABLE
BATTERIES

CAN SAVE YOU A FORTUNE !

Bush & Meissner's two purpose-built battery
chargers for economy minded enthusiasts:

The "“KESTREL-DOWN” Charger £10-69 &
£11-77 for Alkaline rechargeable batteries, no-
load voltage of | -5-volts per cell. for the following
sizes ALKALINE (All prices include VAT,

Equivalent )

to Type Capacity RRICE
U2 size SA-13D 2Ah .. .. .. £2°37
U7 size

{pencell) SA-15AA 0'3Ah .. .. ..£0'78p

NICKEL-CADMIUM (All prices mclude VAT)
The “DAIMON'" Charger* Do .

for Nickel-Cadmiumn batteries, no-load voltage
of I 25 volts per cell, for the following s'zf’sR

apacity ICE
N AT . L TASE
NGC200 24k .. .. .. i1 1l £320
NCC50  0-5A £165

Battety containers extra 44}) to BJP each

Charger designed to give optimum results with
a specific type of cell. Never be without
power, day or night.

*Note, under no circumstances
must Alkaline batteries be used
with the Daimon charger.

Y R B BN B |
S.A.E. brings full details

Importers &
Distributors
Dept L5260
275 West
End Lane,
London
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OW ALSO AT WALLINGFORD
WITH SALES & SERVIGE 6 DAYS A WEEK

POWER AMPS AT LOWER* PRICES
MODULE RANGE FROM 30 TO 110W R.M.S.
. SA.1208 (120w r.m.s./8Q/95V) £19°50
SA.1204* (120w r.m.s./4Q/75V) £13+50
SA.608 (60w r.m.s./80Q 65V) £12-50
¥ SA604* (60w r.m.s./402/50V) £10-50
SA.308 (30w r.m.s./8Q/50V £9°50
Input-240mV
Size——ﬁ” x3”x

W Individually
tested & grntd.

H Only 4 connections
] Distortion typically

0-4%;
W Single supply rail

POWER SUPPLIES FOR

W 1 x SA1208—PM.1201/8 £11-60

B 2 x SA.1208—P.M.1202/8 £15-30
M 1 x SA.1204—PM.1201/1 £11-60
W 2 x SA.1204—PM.1202/4 £15-30
M 1 or 2 x SA.608—PM.601/8 £10-50
M 1 or 2 x SA.308—PM.301/8 £8-80

SAXON CENTAUR 100W RMS
 STEREO SOUND-LIGHT MOBILE DISCO

Today's most challenging value—with sound-light converter,
synchronous motor twin turntables, and features that give you
professional levels of operation, it still costs under £200 (VAT
extra). With full-range heavy duty speakers which pack to mak
single complete transportable unit. ABSOLUTELY COM ETE
ICI;I\CB I_I]-EI]SE 'HONES, CONDENSER MIC. & CONNECTING

H 4-channel sound/light converter, vari-
able speed

M X-fade and P.F.L.
H Tape & mic. inputs
W Strong wood cabinets, Vynide covered

£199-00

Delivered U.K.

MINOTAUR 100

100 WATT RMS TOTAL
RANGE AMPLIFIER
Compatible with all Saxon System
7000 units, this is a superb ampli-
fier readily adaptable to a wide
range of applications

M 100W r.m.s, into 8 Q.

W Two mixed inputs, wide range
bass and treble coutrols

W May be operated as a slave
amplifier

M Extremely compact (27cm X

16cm x 10cm)

SYSTEM 7000 MODULAR MIXING

M Inputs for all sources inc. mag. cartridge
I Wide range bass and treble controls
B W monitor power outlet
¥ Echo send/return facility
M Feeds most amplifiers
.l With front panels, ready to use
¥ Individual monitor buttons

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

PCB Modules only PCB Modules only
Mono £5-50 Mono £5-50
Stereo £9-00 Stereo £9:00

M Fully protected against all in-
correct loads and short circuits

W Plug isolated terminals
W Silver anodised facia

£49-50

(BETWEEN READING
and OXFORD

Readm
M4 toWales

\ Dldcot

SAXON EQUIPMENT IS DE- HOUSE §
SIGNED AND MADE IN OUR
OWN CROYDON FACTORY

H Ready to plug in—no soldenn; at all

M Stainless steel front panel

B Inputs for 2 ceramic cartridges/tape/
microphone

B Individual deck controls AND left/
right fader

M Low noise (—80dB) 20Hz —50kHz
+ 1dB

£34-50
STEREO £49-50
MODULAR PCB with
all electronics
Mono
Stereo
Front panel

£18-50
£27-50
£3-50

M 1 watt headphone monitor
¥ CONTROLS—Master, Monitor, Vol-
ume, Selector X-fade, etc.

SYSTEM 7000 N
LIGHTING CONTROL ‘| 4

H Full control of 3kW of lights
(1kW/channel)

M Audio control plus sequence
plus override

[l Variable speed sequence

M Stainless steel two tone panel—
matches mixer

B Operates from any amplifier

M Attractive Bondene case—free
standing or panel mounting

Inc. case and plug—ready to use

£38-00

SUPERFECT MODULE
On P.C.B. panel mounting

SOUNDLITE 3KW
CONVERTER
Use with any amp. £15-50

SAXON STROBES & LIQUID WHEEL

SUPERSTROBE AT NEW LOW PRICE
¥ 1 flash/2 secs.—up to 20/sec.
M Compact black Bondene case
| Ideal for mobile disco or snialler
club NOW ONLY
PRO-STROBE
Il Giant 80 watt tube
B Discharge energy up to 6 Joules
] External tngger—~aud10 up to
W ONLY
150 WATT LIQUID WHEEL
PROJECTO
B Complete thh wheel and 150
%att tungsten }amp o
B Wide range of extra effects may
be attached, Spare wheels £4-90 £29-20

£17-50

£29-50

127/50W high grade chassis units:

Loudspeakers 1740 gauss: presence dome: £14-50

l Cabmets

Attractive range of speaker and other cabinets
at our showrooms. Enquiries welcomed.

ACCESSORIES
Mics: Headphones: Special Lamps.

PRICES include carriage and packing. I VAT must be added to all orders at

8%. | C.0.D. 65p extra. I S.A.E. with all enquiries please.

Send or phone your Orders by post—~Please make cheques or crossed P.
CCESS or
BARCLAYCARD
No. for prompt -attention.
After 4.0 p.m. leave your Telephone: 01 684
message on our answer-|Shop Hours 9am-5pm (Lunch 12.30-1.30); Sat.

phone, subject to alteration without notice.
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SAXON ENTERTAINMENTS LTD.
327-333 WHITEHORSE ROAD, CROYDON, SURREY CRO 2HS

TRADE ENQUIRIES
NORMAN ROSE
J(ELECTRICAL) LTD.
London 01-837 9111
Birmingham 021-236 4710
Prices and specifications | Manchester 061-273 1498
Bradford,Yorks. 0274 26104

O.’s payable to

0098 I6385
9.30am-5pm.
Mail Order desk 10am—4pm Mon-Fri,

VAT NO. 218 6921 49 RGD ENGLAND 1091983
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Smoother running
instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
improved acceleration/top speeds

* Up to 20% better fuel consumption

electronic ignition systern in kit form. Tried, tested, proven, reliable
and complete. It can be assernbled in two or three hours and fitted in
15/30 rnins.

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 pulse
suppression circuit which prevents the unit firing if the points bounce

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 techarging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of

are not completely foolproof in this respect). All kits m yehicles with
coil/distributor ignition up to 8 cylinders. .

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilied base and heat-sink, top quality © year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, siticon grease, full instructions to make the kit negative or
positive earth, and 10 page instatiation 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.

( Sparkritz mh2 |

Capacitive discharge
electronic ignition

Sparkrite Mk. 2 is a high performance, high quality cépacitn{e discharge, §

open at high R.P.M. Contact breaker burn is eliminated by reducing the ) gt

blowing the transistors or the SCR. (Most capacitive discharge ignitions [

Improve performance &economy NOW :

B 100 WATT SPOT LAMPS
| RED. YELLOW.GREEN
BLUE, ﬁ'-]a sach
itting
- 0 -

TWIN

{less lamps)

BANK 5 1167

LENGTH

= 14f‘fnchesUN,T

B.C.
Fitting

‘,f 9:55

__ ruing £1035

Sound toLight ..,
AST ER UNIT WATTS

ed y for u!
v(;’;'mplete with lhree
100 wan co|oured lam‘?v
that flash andom

TYPE

{less ‘amp'

o VTEUT PLUGS AND c
MAINS INOUT SoekE:

TYPE B 3BANKUNIT

(Less Lamps)

= UNIT
m&g Length
T §§§§ kit e
; (less lamps)

F.u.n,,zls 560 £, £17.00

B Sannd 20 for dlustrated leaflet & price list]
ALEEN Euemsenmc CO.LTD.,
DEPT PW THE CRESCENT, WORSTHORNE,

B.C. or E.S. Fitti

‘BURNLEY.. LANCS. Tel-Burnley 20940

oly-pianar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new instaliation ideas.
Power capability : 40 watts peak, Frequency range: 40 Hz-20 KHz
Sen:ltivlty 55 dBJM for 1 watt electrlcal Input input Impodance

ohms. Operating temperature range: —20°F to +176°F. Size
(WxDxl..) 1 7/16" X 11-8/: i x 1411/167, Weight 19 ounces

£8°'50 each Stereo pair £16'50

INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 9, Ruthin Clwyd

|
Electronics Design Associates, Dept., :PW[7
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652

Name
Address

e o
MK. 2 DIV Ass. Kit @ £11.80 LoaNTITY REaN

Mk. 2 Resdy Bulit Negative Earth @ £14.97

| ancloss cheque/PO's

for£

Cheque No.

Mk, 2 Ready Built Positive Earth @ £14.97

Ignition Changeover switches ® £4.30

. 3 Send SAE if brochure
R.P.M, Limit systems in above unity @ £2.42 only required.

. & 1 & § § !

P/

206

PRACTICAL WIRELESS T.V. SOUND TUNER

(Nov. 75 article by A. C. Alinslie) i

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.

6-way Station Contro! Unit (Special Offer) £1-00.
Reslistors, Caps, Semiconds etc. £5-22, P & P 55p.
Printed Circuit Board £1-00. P & P 25p.

Mains Transformer £2+50. P & P 50p.

- Add 123% VAT to price of goods. P & P ali items 65p.

Copy of original article supplied on request
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NWé
(Near W. Hampstead Tube Sin.) Tel. 01-794 8751
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15—240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved

either by a multi-way switch or direct connection to the appropriate plns The m(ernal volume
and tone circuits merely require g to external {not | d). The
. HYS is compat:hle with aII l.L.P. power ampllﬂers and power supplies. To ease construc~
Preamphﬁer tion and a P.C. d with each pre-amplifier.

FEATURES: Complete pre-ampllﬁer in snngle pack—Multi-function equahzation—Low noise—
Low distortion—High overioad—Two simply combined for stereo.
APPLICATIONS: Hi-Fi—Mixers—Disco—Guitar and Organ—Public address
SPECIFICATIONS
INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV:
Auxiliary 3-100mV; input impedance 4-7kQ at 1kH
OUTPUTS. Tap e 100mV; Main output 500mV 8.

ACTIVE TONE CONTROLS Treble + 12dB at 10kHz; Bass & at 100Hz.
DISTORTION 0-1% at 1kHz. Signal/Noise Ratio 68dB
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V,
Price £4-75 + £1-13 VAT P&P free.

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short
cnrcult and thermat .,. The kit of I.C., P.C. board. 4 resistors, &
with easy to follow ‘construction and operating instructions.

This ampllﬂer is Ideally sulted to the beginner in audio who wishés to use the most up-to-date -
technology available, Avallable
15 Watts FEATURES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to

. t 89 Build. ¥
mnio APPLICATIONS: Updating audio equipment—Guitar practice amplifier—Test amplifier— June 76 I

—

audio oscillator.
SPECIFICATIONS:
OUTPUT POWER 15W R.M.S, into 80 ; DISTORTION 0-1% at 1-5
N INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10H1-16kH1—3dB
SUPPLY VOLTAGE & 18V.
Price £4-75 4+ £1-19 VAT P&P free.

The HYS50 leads I.L.P.’s total mtegratlon approach to power amplifier design. The amptifier

an integral h with the simplicity of no external components. During the
past three years the ampiifier has been refined to the extent that it must be one of the most
reliable and robust High F|dehty modules in the

FEATURES: Low Distorti ink Only five connecti 7 amp output tran-
25 watts sistors—No external components
= APPLICATIONS: Medium Power Hi-Fi Low power di Guitar amplifi
lnto 8(2 1 e L power mplifier

SPECIFICATIONS' INPUT SENSITIVITY 500m
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-162 DISTORTION 0-04% at 25W

t1kH
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.

SUPPLY VOLTAGE 125V SIZE 105 50 26mm
Price £6.20+£1.55 VAT P&P free.

The HY120 is the baby of 1,L.P.’s new high power range. Designed to meet the most exacting
HY I !o requirements inciuding load line and thermal protection this amplifier sets a new s(andard in

modular design.

FEATURES: Very {ow distortion--Integral heatsink--Load line p i Thermat p

—Five No external .
60 Waltts APPLICATIONS: Hi-Fi—High quality disco—Public add itor amplifier—Guitar and :
B organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500m
O T UT POWER 60W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0 04% at 60W

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz ~3dB SUPPLY VOLTAGE
35V '

SIZE 114 50 85mm
Price £14.401£1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining true Hi-Fi performance.
FEATURES : Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components

APPLICATIONS : Hi-Fi—Di Monitor—Power sl Industrial—Public Address
120 Watts SPECIFICATIONS
. INPUT SENSITIVITY 500m
into 8Q OUTPUT POWER 120W RMS into 8¢ LOAD IMPEDANCE 4-162 DISTORTION 0-05% at

1kHz.
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10H2-45kHz—3dB SUPPLY VOLTAGE

345V
SIZE 114 100 85mm
Price £21.204-£1.70 VAT P&P free.

The HY400 is I.L.P.'s **Big Daddy'" of the range producing 240W into 40! It has been designed
HY400 for high power disco address applications. If the amplifiér is to be used at continuous high

power levels a ling fanis The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.
. FEATURES: Thermai shutdown—Very low distortion—Load ilne protection—~No external
240 Watts components.
. APPLICATIONS: Public address—Disco—~Power slave—Industrial
into 4Q SPECIFICATIONS
OUTP UT POWER 240W RMS into 42 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at
240W at 1kHz
SIGNAL NOISE RATIQ 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
45V
i!lzlPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £29.25+£2.34 VAT P&P iree.

PSU36 suitable for two HY30's £4.75 plus £1.19 VAT, P/P free,
POWER ©SUBD suitable for two HY50's £8.20 plus £1.55 VAT. P/P iree

SUPPLIES  PSu70 suitable for two HY120's £12.50 plus £1.00 VAT, P/P free.
PSUS0 suitable for ane HY300 £11.50 plus £0-92 VAT. P/P free.

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd. Please Supply

. Total Purchase Price
cr?-SSland House I Enclose Cheque [ Postal Orders [ Money Order [

Nackington, Canterbury Please debit my Access account [] Barclaycard account [J
Kent CT4 7AD Account humber
’ Name and Address
Tel. (0227) 63218 Signature -
L S S bl e e L S
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INTRODUCING THE

DOLOMITI

20kQ/V a.c. and d.c.

A NEW HIGH SENSITIVITY MULTIMETER .
WITH ALL THE FEATURES YOU WiILL EVER NEED

Accuracy: D.C. ranges, + 2-0%, A.C. & Q ranges + 2'5%. -

39 ranges: d.c.V, 0-150mV, 500mV, 1-5V, 5V, 15V, 50V, 150V, 500V, 1-5kV;
d.c.l. 0-50uA, 500uA, 5mA, 50mA, 0:-5A, 5A; a.c.V, 5V, 15V,
50V, 150V, 500V, 1-5kV; a.c.l, 5mA, 50mA, 0-5A, 5A; dB —10
tp +65 in 6 ranges; Q 0-0-5kQ, 5k, 50kQ, 500kQ, 5MQ, 50MQ;
pF 50kpF, 500kpF. '

Automatic overload protection and high current range fusing.
Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C.E.l. Class 1 movement with sprung
jewel bearings. Extended 92mm scale length for extra clarity. Compact ABS
case 125 x 131 x 37mm. Weight 650g with batteries. Supplied complete with
carrying case, fused leads, handbook and full 12-month guarantee. Optiorial
30kV d.c. probe available. -

Meter £33-15 incl. VAT (80p P. & P.) 30kV Probe £10-80 incl. VAT

For details of thi d th th it @ ’
lrfsr:‘r'l:ne‘nstsoln thseaghina%lﬂa?gn%e.e;n%ﬁdmg ‘EW lnStr‘ U| I |ent8 Ltd.
multimeters,

component measuring, auto-
motive and electronic Instruments please

write or telephone: 19 MULBERRY WALK . LONDON SW3 6DZ TEL: 01-352 1897
| : A Marshall (London) Ltd Dept: PW )
W MMW 42 Cricklewood Broadway London NW2 3ET Tel: 01-452 0161/2 Telex: 21492

r & 85 West Regent St.Glasgow G2 2QD Tel: 041-332 4133

, & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2
: & 27 Rue Danton Issy Les Moulineaux Paris 92
Catalogue price 30p Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat
Our range covers over 7,000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears SN74153

POPULAR SEMICONDUCTORS
68p 2N696  22p | 2N3906 19p | AFI39 - 65p

' BFII5  29p | MPSAS6 3lp

CAJ020A £1-80[CD4049 ~ 45pNESSSV  70p|SN7446  B4plSN74i54 ¢i-20 M INEST 15 4058 18p | AF239 68 7 :

CA3028A - 79p/CD0S0  4SpINESSe £1-30/SN7447  B0BSN74IS7 - 7a0 M 2NS37 595 | INA0E2 18h | AFa9  Sen | BEle; §5eloca8 148

€A3035  £1.37/CD4510 £1-25\NE560 L4 48(SN7448 90pSN74160 P BN2N706 1dp | 2IN4921 B83p | AF280 79p | BEi59  27p | TIP29A 49

CAJ04E  JOPICD4SIL £1-94/NESES 44 485N74s0  lep[sN74icl 880 MMIN708  17p | 2N4933£1.00 | AL1os £1.65 | BEioe 36 |TIP3IA  62p

CA3048 £2-11/CD4516 £1-25/SL4I £2 7451 6p|SN74162  88p 2N916 p | 2N5245 29p | BC 4p | BFI8I 36p | TIP3ZA  74p

CA2052_ £1-62/CD4518 «1-87|SL610C £2-38[SN7453  16plSN74l6 3 I8 32p | 2N5294 48p | BCI05  I5p | BFI84 208 | TIP34A £1 .81

CA3089E £1-96/CD4520 «£1-87/SL61IC £2-3 54 6piSN74164 £l -6 2N1302 184p | 2N5296 48p | BCI47B  10p Fl94 12p | TIP3SA £2-90

CA00Q 44 23LMI0IA  48p SLEI2C £2-35ISN7460  16pISN74165 £I 2N1306 3ip | 2N5458 26p | BCI49B [Ip | BFI9%  I3p | TIPI6A £3-70

S0t  MPiridox i asSieaic €1 303N7a7s DiNrals “see WIINIIS 475 NG9 295 nCI7A lsp |BE3T 1D |TiEAA 73p
A

CD400I  18p/LM380 98pSL623C £5-75/SN7473  3lplsn74i75 700 M IN2102 son | INGea 43P Cl58a 1ép | BEISE 18 fjra 3P

CD4002  18p LM38]  £2-07SL640C £4-00/5N7474 3iplsN74176 «i-14 [l 203 94p { & F

€D4006 99p.LM702C  7%5pSN7400  I6p/SN7475  45pISN74180 £1-10 IN22(8A 47p p | BE

€D4007 PILM709 38p|SN740|  I8p[sN7476  30pI5N74181 £1-95 M 333310A 20 ! c

CD4008 p| 99 38piSN7402  16pSN7480  42/SN74190 £1-86 [ 3N3%20" 35, ¢

CD4009  52pi BDIL  45p|SN7403  16p/SN7481 £1-00/SN7419] | -86 3¢

CD4010  52p'. 14DIL  38p|SN7404 19p/5N7482  65p|SN74192 £I-15 &

CD4011  18p|LM7I0  47p/SN7405 I9p/SN7483  82piSN74193 £1-18

CD4012 . 18pLM723C  66pSN7406 36p|SN7484 95p(SN74196 Li-60

CD40I3 ~ 45p|LM74IC  40p/SN7407  36piSN7485 £1-00|SN74197 i 58

CD4014 p 99 40p|SN7408  [9p|5N7486 20p|SN74198 £I-80

D40i5  89p 8DI 40p|SN7409  I8p|SN7490 42p|SN74199 £1-80

€D40l6  d4sp| 14DIL 3BpISN7410  16pISN749]  75p(SN7600IN€2.92

CD40i7  88plLM747 ~ £1-055N741) 20p|SN7492  45p|SN76013INLI 95

CD40i8  88p LM748 SN7412  22pSN7493  45p|SN76023INLI.60

CD4019  52p/ 8DIL  44pSN7413. 28p/SN7494  75p|SN76033NL292

CD4020  98p, 41p|SN7416  28p|SN7495 68p|TAA263 £ 20

CD402f  88p(LM3900  61p SN7417  28p|SN7496 68p/TAAI00 £i -84

CD4022  85p/LM7805 £1-88/SN7420 16pISN74100£1-10{TAAIS0A £1-96

CD4023  18pLM7BI2 £1-99/SN7423 23p/SN74107 30pTAA550  32p

CD4024  72p|LM7815 £I-99/SN7425 23p|SN74118 83p|TAAGIIC €218

CD4025  19p|LM7824 £I-99/SN7427 23p|SN7411941-75]TAA62] €203

CD4027 _ 43p/MCI303L £)-50(SN7430 15p(SN74i2]1 32p|TAAG6IB £1-03

CD4028 ° 83p(MCIJIOP £2-50(SN7432 22p|SN74122 42p|TBA64IB £2-28

CD4029 £1-06'MCI330P  90p/SN7437  28plSN74123 65p|TBAGSI £1-69

CD403 3piMCIISIP BO0nSN7438  18pSN74i41 75pTEABDD  89p

CD4031  £1-98|MC14553 £4-07/SN7440  16p, 72p|TBABIO  98p

CD4037  '88p/MCi465L £3-50/SN744]1  68p

N74145
SN74150 £1 -20/TBAB20 80p
CD4044 70p,MC1469R £2-75:SN7442 65p!SN74151 68p

: 38

2N3813 37,
London, Glasgow, Paris and now BRISTOL JaNisei 156 3p
It’s our service that makes us grow ) Prices correct at June, 1976, butall éxclusive of VAT.P.&P. 30p
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SPEAKERS SPEAKERS
Baker Group 25. 3, 8 o7 15 ohms £8-64 d 16P 8 or 15 ohm £22-50
l Baker Group 35, 3, 8 or 15 ohms £%0:25 Goodmans 18P 8 or 15 ohm £39:00
Baker Group 50/12 8 or 15 ohms £14:00 Goodmans Hifax 750P £18:00
Baker Group 50/15 8 or 15 ohms £18-62  Goodmans 5” midrange 8 ohm £4-05
Baker Deluxe 12” 8 or 15 ohms £12:30 auss 127 200 watt £84-00
Baker Major 3, 8 or 15 ohms £10-89  Gauss 15” 200 watt £96-00
Baker Superb 8 or 15 ohms - £16:31  Gauss 18”7 200 watt £129'00
Baker Regent 12”7 8 or 15 ohms £0:00 Jordan Watts Module 4, 8 or 15 ohm £15-36
Baker Audltorium 12” 8 or 16 ohms £14-85  Kef T27 £5-18
Baker Auditorium 15” 8 or 15 ohms £19-41  Kef T15 £6
elestion G12M 8 or 15 ohms £12-95  Kef B110 £8-75
{estion G12H 8 or 15 ohms £15-95  Ket B200 £7
Celestion G12/50 8 or 15 ohms £16:50  Kef B139 £15-08
Celestion €12/50TC 8 or 15 ohme £18-00  Kof DN8 £2-
Celestion G15C 8 or 15 ohms £26:95 Kef DN12 . £5-39
Celestlon G18C 8 or 15 ohms £34-50  Kef DN13 SP1015 or SP1017 £4-05
Celestion HF1300 8 or 15 ohms £6-98  Lowther PM £30-60
Celestlon HF2000 8 ohms £8-55  Lowther PM6 Mk 1 £32-35
Celestion MH10600 8 or 15 ohms £13-50 owther Pl £48-60
Celestlon CO3K £4-46 eerless KO10DT 4 or 8 ohms £7-25
Deacca London ribbon horn £28-80 Peerless DT10HFC 8 ohms £8:28
Decca London C0O/1000/8 Xover £6-75 KO40MRF 8 ohms £9-28
Decca DK30 ribbon horn £17-25 eerless MT225HFC 8 ohms £2-95
Decca CO/1/8 Xover (DK30) £4:50 Richard Allan CA12 12" bass £19-80
EMI 14 x 9 Bass 8 ohms 14A770 £11-92 Allen HP8B £11-93
EM! 8 x 5, 10 watt, dfcone, roli surr. £3-56 ich Alian LP8B £8-33
EMI 61" d/cone, roll surr. 8 ohms £3-93 hard Allan DT20 £6-08
EMI 8 roll surf, bass £5'713 Alian CN8280 £16-20
EMI 5” mid range £3-15 Altan CN8: 13415
Elac 59RM109 (15) 59RM114 (8) £3-38 Allan Super disco 80W 12” £16-95
Elac 6%” d/cone, roll surr, 8 ohms £3-83 Allen CG15 15” bass £27-45
Elac 10” 10RM239 8 ohms £3-83 R d Allen Super Disco 10" 50 watt £13-25
Eagle Crossover 3000hz 3, 8 or 15 ohm £1-57 I Allen Super Disco 8" 50 watt £12-95
Eagie l;sgs £::} adford MD! d 10-58
agle . MD6 dome mid range £32-50
Eagle FR8 ° £11-08 D3 ¢ 61: -28
Eagle FR10 £14-08 Crossover network £13-00
Eagle HT15 £3-96  BD25 Mk 11 £22-00
Eagle HT21 £6-13 STC4001G £5-80
Eagle MHT10 £4:00 Tannoy 10” HPD £67-56
Eagie FF28 multicell, horn £8'10  Tannoy 12” HPB £73-73
Fane Pop 15, 8 or 18 ohm £5'25 Tannoy 15” HP £88-15
Fane Pop 33T, 8 or 16 ohm £9-25  Wharfedale Super 10 RS/DD 8 ohms £13-50
Fane Pop 50, 8 or 16 ohm £12-50  Castle 8 RS/DD £9-28
Fane Pop 55, 8 or 16 ohm £15-50
Fane Pop 60, 8 or 16 ohm £11-95
Fane Pop 70, 8 or 18 ohm £18-75
Fane Pop 100, 8 or 16 ohm £27-95
Fane Crescendo 12A, 8 or 16 ohms £37-95
Fane Crescendo 12BL, 8 or 16 ohma £39-95
Fane o0 15150, or 16 ohma” £59.9% SPEAKER KITS
ane Crescendo , 8 or ohms .
Fane Crescendo 18, 8 or 16 ohms £67-95 !
Fane 910 Mk 11 horn £15-75  Baker Major Module 3, 8 or 15 ohms each #£13-28
Fane 920 Mk H horn ‘ £38-95 Goodmans DIN 20 4 or 8 ohms each £13-28
Fane HPX1 crossover 200 watt £2-50 Goodmans Mezzo Twin Kit palr £42:47
Fane 13 x 8, 15 watt dual cone £5'50 Helme XLK 20 palr £13-50
Fane 80tT 8” d/c, roll surr. £8-96 Helme XLK 30 palr £17-10
Goodmans Axent 100 £7-60 Helme XLK 35 pair £21~50
Audiom 200 8 okm £13-46  Helme XLK 40 pair £31-50
Axlom 4028 or 15 ohm £19-80 Heime XLK 50 palr £50-40
T 8, 8 or 15 ohm £9-5¢ KEF kit 1 pair £44-10
10, 8 or 15 ohm £8-76  KEF kIt lil each £39-38
Goodmans 8P 8 or 15 ohm £5.95  Peerless 20-2 each £15-70
Goodmans 10P 8 or 15-0hm £8:25 Peerless 30-2 each £21-85
Goodmans 12P 8 or 15 ohm £14-95  Peerless 20-3 each £23-90
Goodmans 12PG 8 or 15 ohm £16-50 eerless 50-4 each £36-45
d 12PD 8 or 15 ohm £16-95 eariess 1060 palr £50-40
Goodmans 12AX 8 or 15 chm £39-00 Peerless 1070 each £41-40
Goodmans 15AX 8 or 15 ohm £45-00 Peerless 1120 each £45-00

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
HiFi Answers Monitor (Rogers), HiFi News No
Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi
Answers Monitor, Free on Request.

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

FREE with orders over £10—*HiFi Loudspeaker Encl es” Book

WILMSLOW AUDIO

THE Firm for speakers!

SPEAKER KITS

Allan Twin bly each £13-48

Allan Trinle 8 each £20-28

Aillan Tripie 12 . each £28-18

| Allan Super Triple gach £29-2%
Richard Allan RAS Kt palr £37-80
Rlchard Allan RA82 Kit palr  £59-40
Richard Allan RA8SL Kit palr £65-70
Fane Mode One Mk2 each £10:33
Wharfedale Linton I kit pair £20-81
Wharfedale Glendale 3XP kit pair £47-70
Wharfadale Dovedale I kit palr  £59-40

HI-Fl
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Alian, Rotel, Tandberg, Trio, Video~
tone, Wharfedale, etc. Ask for our
Hi-Fi Discount Price List.

THIS MONTHS SPECIALS! Pioneer
PL12D £43-00, Pioneer PLI5R £53-00,
Pioneer SX434 £98:95, Rotel RX202
£80-00, Videotone Minimax il £39-00.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc., and also
Radford Audio Laboratory ipment,
low distortion oscillator, distortion
measuring set, audio noise metey, etc.

All Prices Include VAT
(Prices correct at 7.5.76)

Send stamp for Free 32 page booklet
iChoosing a Speaker'.

All units guaranteed New and Perfect.
Carriage and Insurance: Speakers 50p
each, 12" and up 75p each. Kits 80p each
(£1:60 per pair). Tweeters and cross-
overs 30p each.

WILMSLOW
AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio & TV : Swift of Wilmslow
5 Swan Street, Wilmslow, Cheshire,
PA, Hi-Fi & Accessories: Wilmsow
Audio, 10 Swan Street, Wilmslow,

Cheshire.

Telephone:
Loudspeakers, Mail Order and Export

Wilmslow 29599

Hi-Fi, Radio, etc., Wilmsiow 26213

S R —
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Ao SO Po LTD

(DEPT. PW5), SIMMONDS ROAD, WINCHEAP
CANTERBURY, "KENT Tel: (0227) 52436

CASED TRANSFORMERS
Housed in smart resin coated steel
cases with 3 core power cable and
outlet socket, fused primary winding.
Isolation types arc fitted with 3-pin
outlet sockets and are available with
110 volt or 240 volt output (please
state). Auto typed are fitted with 2-pin.
flat style sockets up to 500%A, 3-pin
gockets from 750 to B000VA. Sec
Auto Isolation Bections for prices.

Plugs extra.

SAFETY ISOLATING sce catalogue for full range,

Prim. 120/240V, 8ec. 120/240\7 Centre Tap with screen,

i PRICE UGS PRICE 50 VOLTS
REF OASED 2 Pm+Enrth OPEJN POST Primary 200/240V
9 46 0 98 502 o 72 Secondary 19, 25, 388, 40, 50V
0-98 9-07 0-97 REF. PRICE POST
14 47 0-98 10-81 118 £ £

AUTO TRANSFORMERS
See catalogue for full range. PRIC
PRICE PLUGS PRICE
VA REF. CASED 2&3pin OPEN POST
(Watts) NO.
1500

£ £ £ £
93 24-37 0-85 2013 O/A

MINIATURE & EQUIPMENT
Primary 240V with screen. See catalogue for full range.
LT8 MILLIAMPS RICE 08T
Sec.1 Bec.2 BSec.l Sec.2 NO.
3-0-3 = 200 — 238
0-6 500 500 234
06 1000 1000 212 X R
iy 100 s 1 g 8 AMPS
0-9 330 330 235 & - 05
12 & 24 VOLTS
Primagy 200-%40 Volts. I : H 0-300 Volt
24V 0 £ £ : a8 | 8" meter
1

TRANSFORMERS !

BRIDGE RECTIFIERS | yoe e
A Pri F
e Trics Tomeamp Rrice SPECIAL OFFER

100P.1.¥V. 030 200P.IV. (-85

200P.LV. 035 400P.LV. (-85 2KVAISOLATORS
Fully Impregnated & screened [

2 Primary windlngs 110V each

2 Becondary windings 115V

each (2 matching trana- 4

formers) £28-50 plus carriage

VAT 8%.

130 VOLTS
Primary 200/240V
Secondary 12, 15, 20, 24, 30V
REF. PRICE POST
AMPS 0. £

600P.I.V. 040 600P.LV. (80
Two Amp Price Six Amp Price
5 - LV,  ¢-70

090
400P.1. V 095
VAT on all prices. y

400PIL.V. 055
Add 1219

Post 10p.
NEW! Eiiimerens 531 | Mevers,
2n 4 INSTRU-
MENTS,
RESIST-
ORS,
NEONS,
TOOLS,
POWER
SUP-
PLIES,
etc.
Send for
Cata-
logue.

FOR

SooTmwwHG
&

PPN

=

AMPS

Size: 60mm wide X 45mm Size: 110mm widex
high x 40mm deep. 89mm high X 43mm (ieip

Movement
0-50 micro A
0-100 micro A
0-500 micro A

Movement
0-5 micro A
0-100 micro A
0~500 micro A

ooocmhcowr—'o

—

60 VOLTS
Primary 200/240V
Secondary 24, 30, 48, 60V

REF. PRICE POST
NO £ £

ILR.
Ohms
1250
580
17
170
170
6
05
(133
05
05
06
15K
{3
300K
170

“8" meter

Vu meters are complete with detectors. Modern wide
view. Prxce 2” £3-30 Post 10p. Price 47 $4-10 Post 20p.
VAT 12} %. Lamps 95p per set. Plus 8% VAT.

NEW CATALOGUE 25

SHORT-WAVE
KITS

ALARM
GLOCGK MODULES

Require only switches
and transformer for
operation 12 hour, 4

digit 0-5” readout plus
either clock-radio type or
tone-type alarm outputs.

MA1001F or MA1002F—

H.A.

WORLD-WIDE REGEPTION

Solve your communica-
tion problems with this
4-Statmn Transistor Intercom system (1 master and
8 Subs), in robust plastic cabinets for desk or wall
mounting. Cailftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, HSchools, Hospitals and Office. Operates
on one 9V battery. On/off switch. Volume eontrol
Complete with 2 connecting wires each 66{t. and
other accessories. P. & P, 75p.

MAINS INTERCOM NEW MODEL = i .
?u bn:terietl—no wi.\l'es.d Ju(!it plug in the m:inlns Cl OCk rad 10 £7 97
on ‘“‘ir*;égx; 220 volume comtrol. ree. $0154 MA1001H or MA1002H
per pair
vars for Short-Wave Equip- - ' T 0 n e A Ia rm £7 4 97

NEW ! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

. “H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. QOver 10,000 satisfled

i Coueges. Hos-
pitals, Public Schools, E A.F., Army, Hams, ete,

1978 “DX” RECEIVER
Complete kit—~-Price £6-00 (incl. p. & p. & V.A.T.).
Customer writes: “I think the performance is
astonishing for such an inexpensive and foolproof
kit. I would wholeheartedly recommend this kit
to anyone, however inexperienced, as an antidote
to TV:itis, and as an entry into a fascinating

Suitable Vero case
6" x 31" x 24" £2-95
+ 25p post & pack.

Send SAE for data and

hobby™.

This kit IS ready to assemble and contains' all
drilled chassis,
valve, accessories and full instructions. Full range
of other B.W: kits, including the famous mode}
“K plus” (illustrated above). All orders despatched
within 7 days. 8end now for free descriptive
catalogue of kits and componenta.

Send stamped envelope for details,

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. I6, EAST GRINSTEAD,
SUSSEX RHI9 3SN

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Incrense emciency

in office, shop, keh Perfect for ¢

calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls, On/Off switch, volume. Direct
tape recording: model at £1395 + VAT £112
P. & P. 70p, 10-day price refund guarantee.

'WEST LONDON DIRECT SUPPLIES (PW6).
168 KENSIRGTOX HIGH STREET, LOIDOH, w8

catalogue.

« 0D

68 Ebberns Road, YAT: All prices
Hemel Hempstead, exclude VAT (8%)
Herts HP3 9QRA P/P: ISp

TEL: 0442 62757
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ELECTROVALUE

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, 1ssue No. 2 is up-dated on prices,

etc. 144 pages. New Items. Opto-electronice. Dlagrams of com-
ts, applicati L.C. circuits, etc. Post free 40p, iicluding

voucher for 40p for spending on order over £5 list value.

DISCOUNTS

On all C.W.0Q. mall orders, except for some items marked NETT.
5 7 on orders fist value fn O/ on orders list value
0 £10 or more 0 £15 or more

FREE POST & PACKING

On afl C.W.0. mall orders in U.K. over £2 list value, If under,
add 15p handiing charge.

PRICE STABILIZATION POLICY

Prices are held and then over mi of

3 months—Next price review due July 13t 1976,
QUALITY GUARANTEE

On eve ) in our Catal — s vejects,

or

All communications to Dept. 7/1, 28, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY Tw20 0HB, Telephone Egham 3603, Telex
284475, Shop hours 9-5.30 daily, 9-1 pm Sats.

NORTHERN BRANCH: 680, B Lane, B M hest
M18 1NA. Telephone (061) 432 4945. Shop hours Dally 9-5.30 pm ; 9-1pm Sats.

FND500 Jumbo 0'5” CC Red LED display £1-02

ADVANCED CLOCK KIT

Complete kit Including attractive slim case for 6 digit alarm clock with bleep
alarm, snooze, high brightness drlving of Jumho LED displays, automatic
intensity control—with optional add-ons of touch switch snooze controt
and crystal control/battery back-up. £26-80

P.E. CAR CLOCK with Journey Timer

6 digit clock for use in ang car with 12V battery, with an independent journey
timer incorporated. Bright Jumbo LED display comes on with ignition—
automatic intensity control. Complete kit of all parts needed including
case, PCB's and all ts. Full instr £39-50

Easy to Build E.E. DIGITAL CLOCK {Jan. Issue). Kit of ail components,
including case etc., for this atiractive clock with 12mm green display. Full
ingtructions. £15-70

50 Mz Xtal Timebase Kit for ¢locks {incl. advanced kit above). £6-28
CMOS ICS [ CD4029 0-99 | CD4059 4'77 | CD4510 1-18 ) Dispiays
RCA MOT | CD4030 0-48 | CD4060 0- CD4541 11-36 | FND500 1-02
ONLY CD4031 1-92 | CD4061 18-92 | CD4514 2:72 | MANSM 0-48
CD4000 0-18 | CD4032 0-92 | CD4062 7-77 | CD4516 2-72; TIL321 1-30
CD4001 0-18; CD- 1-24 | CD4063 0-95 | CD4516 1-18 ! TiL322 1-20
CD4002 0-18 | CD4034 1-65 | CD4066 0-61 | CD4518 1-08 | XANG52 1-75
CD4006 1-02| CD4035 1-02 | CD4067 312 { CD4520 1-08- XAN654 1-75
04007 0-18 | CD4036 2-23 0-28 | CD4527 1-37[5LTo1 580
€D4008 0-33 | CD4037 0-83 | CD4063 0-20 | CD4532 1-25
CD4009 0-48 | CD4038 0-93 | CD4070 0-48 | CD4555 0'78 | Flat Cable
D4010 0-48 | CD4039 223 | CD4071 0-20 | CD4556 078 | 20WAY 1M
CD4011 0-18 | CD4040 0.92 | CD4072 0°20 | MC14528 1-01 1-00
4012 0-18 | CD4041 0-73 | CD4073 0-20 | MC14534 6-04 | 10M for 8:50
3 0-48 ] CD4042 0-73 | CD4075 0-20 | MC14553 4-07 | 1I0OWAY 1M
CD4014 0-87 | CD4043 0-87 | CD4076 1-34 | MC14566 1-2t 0:60
4015 0-87 | CD. 081 DA0T7 0-48 | MCM14552 10M fer  4-80
€D4016 048 CD4045 1.-22 | CD40T8 0-22 B
CD4017 0-87| CD4046 1-16 | CD4081 020 | @iqck Chips | IC Socket
4015 0-87 | CD4047 0-78 | CD4a0s2 0-20 |y 20s, ~He0C, | Pins
CD4019 0-48 | CDA4048 0-48 | CDA085 062 | ppsai4 4.4 | 100 0:50
CD4020 0-97 | CD4049 0-48 | CD4086 062 | Avsigas 3.50 [1000  4-00
4021 CD4050 0-48 | CDA0SS 1-34 | ‘Ay2is0s 2.g9|3000  10-50
CD4022 0-83 | CD4051 0-81 | CD4083 069 MK5025¢ 5-00
CD4023 0-18 | CD4052 0-81 | CD4094 1-62 Verocases
D4024 0-67 | CD4053 0-81 1 CD4095 0-91 | CMOS 751410 2-84
CD4025 0-18 | CD4054 1-01 | CD4096 0-91 | Bocks 7844110 2-94
CD4026 1-50 { CD4055 1-14 | CD4097 3-12 | No VAT or 751412K  4-00
CD4027 0:48 | CD4056 1-14 | CD4099 1'89 | P& P uATELIZWC
CD4028 078 | CD4057 21- CD4502 1-07 | MCMOS 2:77 0-80

ADD VAT at 8% (Higher rate does not apply to_any of above).

25p P & P on al! orders—Despatch is by 1st Class Post.

Price list and data sent FREE with an order, or on request (an SAE helps).
Official orders wel {written or d)—Univs, Polys, Govt, Cos, etc.
Export orders : no VAT, add 350 (Europe) £1 (overseas) for Airmail p & p.
{No Export outside Eurepe for databooks and transt s).

SINTEL, 53n Aston Strect, Oxford. Tel: 0865 49791
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"1 MADE IT MYSELF” :
Imagine the thrill yow'll feel ! Imagine how impressed\_\
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio

.--fjl.*r

and electronics by building your
own modern 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
page of dull facts and fi
Course, you learn by building!

You build 2 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'll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics ar¢ growing
faster than they can find peoble to
fill the jobs! .

No soldering—yet you
tearn 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 Iessons show you how to:

ploughing through page after

es. With this fascinating Technatron

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
education, we’ll teach you. Step by
step, in simple easy-to-understand
language, You pick up the secrets. of

-radio and electronics.

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 trangistor radio. And after
the course You can £0 on to acquire
highpowered technical qualifications,

read circui ble cc
—build things—experiment.
enjoy every minute of it!

You get evervthing you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use: All incCluded in the course.
AT NO EXTRA CHARGE! And
this is a course anvone can afford.
(You can even pay for it by ecasy
instalments).

POST
TODAY FOR
FREE BOOK

You

Address .......

POST CODE

To: ALDERMASTON COLLEGE

DEPT. CPW [9, READING RG7 4PF
Aiso at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721
Yes, I'd like to know more about your course, Please send
me free details—plus vour big, 76-page book that tells
about all your courses.

[t Name ....cccvmcnnnn e

vomiumtencnnatanas |

X our famous courses go
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 cateer, or
a wonderful hobby vou'll enjoy for
years. Send the coupon now. There’s
no obligatiomn.

| cpwis

|
L

HOME 0OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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‘SPECIALIST’
RANGE

5 Models for
5 purposes

{Huste.
Model
DISCO
60

All have
ROBUST
CAST .
ALUMINIUM
CHASSIS and

EXTRA HIGH
POWER COILS.

OUTSTANDING
QUALITY

FOR THE DISCRIMINATING
PROFESSIONAL MUSICIAN

Available in 8 or 158, Imp.
2 Year full Guarantee

18" DIAM.
4" POLE

Total Flux 366,000
For front or rear
mounting

200w R.M.S.

*12” DISCO 60 Rec. Price
L

ExtraLarge Twitter £25°95
127 GUITAR 60L  £24.75
FI2” GU_ITAR 6_08

for s uteieles £24.95
Iz//

Geneprﬁslgn rpose £24 -75

All above 60w R.M.S.

‘POP* 50,2 12” 50w £14-99
‘POP’ 55/2 12”7 60w £20-95 ‘POP’ 100 18” 100w £39-95
Above are Rec. Prices inc. V.A.T. Guarantee is for 2 years.

And don’tforget our fast selling
and reliable ‘Budget Speakers’

‘POP’ 15 12” 15w £6-99

‘POP" RANGE

‘POP’ 70 15” 70w £25-95

|
‘POP’* 33T 12" 33w £11-98 ‘POP’ 60 157 60w £23-95 |

i5” BASS 70 70w
For all Bass Instruments £37. 75

:‘/Sm'gdle ;n;/t in handsome
Vynide nair o
covered Cabinet £45-00
Twin units in cabinet £75'00

Please send SAE
with all enquiries

Distributors (Wholesale & Retail Trade)

LINEAR PRODUCTS LTD,,

Electron Works, Armliey, Leeds.
Manufacturers enquiries to: FANE ACOUSTICS LTD.,
286 Bradford Road, Batiey, Yorks.

£99-95

FANE CRESCENDO COLOSSUS

Weight 31§ 1b

Eass R;szo}r}ance 23 Hz
ange -32

Rec price inc. VAT € -3 2kHz

ELITERANGE

CRESCENDO 12A
” 12L
12 BASS
ALL 100 Watt R.M.S.
CRESCENDO {5
» 15 BASS
o i8A
” 18 BASS
' COLOSSUS

Rec. Prices from
£49-30 V=

HIGH
FREQUENCY
HORN UNITS
MODEL 910 Mk Ii
Rating 50

watts with
recommended

filter. Rec. Pric

217-75

MODEL 820 Mk 1l
significantly increased
sensitivity. Rating with

recommended filter 100 watts

(as illust) Rec. Price £49 * 95
HPXI HIGH POWER CROSS-OVER UNIT
Suitable for above Horn Units Rec. Price £2°70

Prices shown correct at May 7, 1976

10,000 r.p.m.,
“MORE

POWER—
MORE

TORQUE”

12v. - 14v. DC
DRILL ONLY £3:-00
(P.P. 35p)

STAND £3-76
(P.P. 35p)
Incl. VAT

(Together 50p P.P.)

SAE for illustrated
leaflet and order form

120 cmg.

PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX.
Now with the

e NEW MK. Il DRILL *

TEL. 01-977 0878
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CROFTON
KIT

CROFTON don't just sell kits, we offer you a technical
back up service to ensure your success

The following ts 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

4 Bunch Power Supply

<4 Wobbulator

% All ET] Top Projects

+# #any of the Elektor Projects

NOTE PC8s for most published projects available to order

CROFTON ELECTRONICS LTD

Dept. B, 35 Grosvenor Road. Twickenham,
Middx. Tete. 01-891 1923
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SUPERSOUND 13 HIi-FI MONO
AMPLlFlER A superb solid state audio ampli-

fier. Brand new components
throughout. § silicon tran-
sistors plua 2 power output
transistors in push-pull.
Full wave rectification.
Qutput approx. 13
watts r.m.s. into 8
ohms. Frequency re-
sponse 12Hz 30K Hz 4
3db. Fully integrated
pre-amplifler stage with
separate Volume. Bass boost
and Treble cut controls., Suitable
for 8-15 ohm speakers. Input for
ceramic or crystal cartridge. Bensitivity
approx. 40mYV 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}” deep. AC
200/250V. PRICE £13-75. P. & P. 85p

DE LUXE STEREO AMPLIFIER

A.C. mains
200-240 v
Using
heavy duty
tully  isola-
ted  mains

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
low introductory price!l
Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low nojse IF gtages. Automatic frequeney control to
"lock-on’ station and prevent drift. IC steree decoder
for maximum stereo separation. L.E.D. for stereo beacon
indicator, Nominal output of tuner 100mV. App!‘oximate
size 12}” wide x 8” deep by 24" high. Supplied ready
built, fully tested and fully guaranteed. A/C Maine
200/240V (not available in Kit form).
SPECIAL OFFER £22:50+ £1-20 p. & p.

er with full
wave recti-
tication
giving ade-
g uate
ligible hum.

LATEST ACOR @P91/180 mono compstible eartridge with
tfo stylus for LP/EP/78. Universal mounting bracket.
#1-60 P. & P. 18p.

OEBAHIO STEREO UARTRIDGE. Universal Mounting

g it
Valve line up:- 2 x ECLS86 Triode Pentodes. 1 x EZ80
ag rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut, A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of & sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers, Full negative feedback in a carefully calculated
circult, allows high volume levels to be used with negligible
distortlon. Supplled complete with knobs, chassls size
11”w x 47d, Overall height including valves 5”. Ready
bullt & tested to a high standard. $12-40. P.&P. 95p.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. ouiputs giving
6v, and 7jv. and 9v, and 12v. at I amp on load.
Fitted d output ts and pilot lamp Indl
Hammer finish metal case overall size 67 x 84" x 23”.

fendy butend  PRICE £5-75 p. & p. 85p.

tested.

VINAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-50 yd. length. P. & P. 35p
per yd. {min. 1 yd.). 8,A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated maina transformer, rectifier and ECLS2 trlode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Qutput approx. 3-5 watts.
Volume and tone controls. Chsassis size only 7in. wide
X 3in. deep x 6in, high overall. AC malns 200/2¢0v.
Bupplied sbsolutely Brand New completely wired and
teated wlth gond quality output transtormer. £5 00

& P. 85p BARGAIN PRICE

BRAKD NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20—25-30-35-40— 60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long x 8in. wide x 3in. deep.
Price £2:90 P. & P. 76p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. 8ec. 9-0-9 at 500 mA. £1-50. P. & P. 35p.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. £1-65. P. & P, 55p.
Pri. 200{240v. Sec. 10~0-10 at 2 amp. £2-35. P. & P. 70p_

and turnover stylus. 70mV per channel output.
ONLY 3190 + 18p P. and P.

SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE
T{O stylus Diamond Btereo LP and Bspphire 78.

ONLY #2-36 P. & P. 10p. Also avallable fitted with twin
Diamond T/O etylus for Btereo LP. #2-86, P. & P. 18p.
LATERT CRYSTAL 1T1/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. #1-80 P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playlng EP/LP/78 mono or stereo records On mono
equipment. Only #1-58, P. & P. 18p.

SPECIAL OFFER

Solid State Stereo Amplifier Chassis. Brand New, £7-50.
Send 8.A.E. for full details.

SPECIAL OFFERS

Mullard LP1159 R.F.-LF. Double Tuned Amplifier
Module for nominal 470 KHz. Size approx. 24” x 13" x
37 7-6 Volt + earth. Brand new pre-aligned. Full speci-
fcation and connection details supplied. £2-25. P. & P. 12p

Pye VHF/FM Tuaner Head
covering 88-108 M/Hz. 107
M/Hz I.F. output. 7.8 Volt+
earth. Supplied pre-sligned,
with full circuit diagram,
Connection details supplied. F
Beautitully made with Y/
precision-geared FM gang
and 328Pf L 323Pf AM.
Tuning gang only £3- 15 + (- o
P & P. o ¢

HARVERSONIC SUPERSOUND
10 + i0 STEREO AMPLIFIER KIT

A really ﬁrst-class Hi-Fi Htereo Amphﬁer Kit. Tses 14
Allicon T in the first five
stages on each channel resulting in even lower noige,
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modifv to suit magnetic cartridge—instructions included.
Cutput stage for any npeakers from 8 to 15 ohms. Compact
design, all parts drilled me
high quality ready drilled printed circuit board with
component jdentification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. S8imple step
by step instructions enable any constructor to build an
amplifier to be proud of. Briet specification; Power
output: 14 watts r.m.s. per channe] into 5 ohms. Fre-
quency response +3dB 12-80,000 Hz BSensitivity:
better than 80mV into 1MQ. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble eut approx. to - 18dB. Negative feedback 18dB
over main amp. Power requirements 35v, at 1-¢ amp.
Overall Bize 12”w. x 87d. x 2§”h
Tully detalled 7 page construction manual and parts
liat free with kit or send 25p plua large 8.A.E.
AMPLIFIER KIT o £13-50 P. & P. bop
(Magnetic input components 3317 extra)

POWER PACK KIT .. #485 P. & P. 85p
CABINET oo 50 2485 P. & P. 0p
SPECIAL OFFER——onIy £22°50 if all 3 items
ordered at one time including p. & p.
Full after sales service

Also available ready bullt and tested £2025. P, & P. £1.
Note: The above amplifier is suitable for Jeeding two mono
gources tnlo inpuls (e.g. mike, radio, twin record decks, elc.

and will then provide mixing and fading facilities for med-
um powered Hi-Fi Discotheque use, elo.

8-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7¢"'w. x 4”d. x
% Incorporates HCC8S,
EL84, BEZ8C valves. Heavy
duty, double wound mains
t f and output trans-
former matched for 3 ochm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedba,ck line. Output 4§ watts. Front
panel can be hed and leads for remote
with knobs, valven, eto.,

PRECISION MADE

Push Button Switch bank, 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p cfo.
Overall size 8”7 x 23”7 x 17. Supplied complete with
chrome finished switech buttons. 2 for £1-50 + 10p P & P,

of
wired and tested for only £7-80. P. & P. 83p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearsnce
to HA34 azbove but employs entirely different snd
advanced circuitry. Complete set of parts, etc 2700
P. & P. 85p.

HI-FI LOUDSPEAKER SYSTEM MK 11

lated teak finish enclosure

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and sultabls for
use with valve or transistor equipment. 8-18v.
battery .or from H.T. line 200/300v. ¥requency
response 15Hz—25KHz. Gain 26dB. SBolid encap-
sulation size 14” x 1}” x 4”. Brand new complete

- with instructions. Price £1 60. P. & P. 15p.

SYEREO-DECODER
SIZE 2” x 8” x §” ready bullt. Pre- & &
aligned and tested. Bens. 20-560 mV

for 9-16V neg. earth operation. Can |§ i‘j’ %

be fitted toalmost any FM VHF radlo
or tuner. Steree beacon light can be
fitted if required. Full detalls and !

instructions (inclusive of hints and P k

tips) supplied. £6-62 plus 20p. P. & P, | a

Btereo beacon light if required 40p &

extra. -_—

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Beparate B Treble and Volume controls.
Complete with output transiormer matched for 3 ohm
speaker. Size Tin. wide X 8in. deep X 8in. high. Ready
bullt and tested. PRICE $8-20, P. & P. 90p.

ALSO AVAILABLE mounted on bom-d with output
transformer and speaker. PRICE #7-30, P. & P, £1,

made,
with M,Mactive slatted front, Bize 164" high x 104"
wide x * deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13”7 x 8” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN KOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).

OUR PRICE £12.00 cach carr. £1-60.
Cabinet Available Separately £7-25, Carr. £1-20.

Also avallable in 8 ohms with EMI 13” x 8” bass
speaker with parasitic tweeter £16-25, Carr. £1-60.

LOUDSPEAKER BARGAINS
Bin. 8 ohmn £1-45, P. & P. 35p. 7 x 4in, Bohm £1-69,P. & F.
48p. 10 x 6in. 3 or 15 ohm £8-50, P. & P. 75p. EM.L.
8 % Bin. 8 ohm with high flux m-znet £2-08,P. & P. 50p.
BE.M.I. tweeter. Approx. 3}”. Available 3 or 8 or 15 ohms,
22-00 + 25p, P. & P.

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

Bize 118”7 x 144”7 X 14”7 deep. Weight 190z. Power
handling 20W r.m.a. (40W peak). Impedance 8 obm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. Send S.A.E. for full details.

Only £7-25 each + p. & p. (one 60p, two 80p).

Now also available 8”. — 8 obm 16 watts, r.m.s. 20
watt peak 40 Hz-20,000 He. Overall depth 1”. Tdeal for
Hi-Fi or for use in cars £4-80 + p. & p. {one 35p, two 65p).

« Fully shrouded section wound output transformer to

10/14 WATT HI-FI
AMPLIFIER EIT

A atylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.

match 3-15 £} speaker and 2 independent volume controls,
and separate bass and treble controls azre provided
giving good lift and cut. Valve line-up 2 EL84s, ECC8S,
EF86 and BEZ80 rectifier. Simple instruction booklet
25p + BAE (Free with parts)’ All parts sold seDarately.
ONLY £11-25 P. & P. £1'25. Also available ready bullt
and tested £15-20 P. & P. £1°20.

SPECIAL OFFER Limited number of the latest BER
CI41RI Auto/Manual changer de-luxe. Tightweight
tubular arm, cue-ing lever bias compensator £13-60 +
£1-10p. & p. /

I Prices include VAT at Current Rate l

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
alteration without notice.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W. |9 Tel.: 01-540 3985

uies from Souih Wimblefon Tube Sta

SEND STAMPED ADBRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P, CHARGES
QUDTED APPLY TO U.K. ONLY,

P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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BRAND NEW FULLY GUARANTEED
Type Prlce Type Price | Type Price | Type Price | Type Price | Type Price | Type Price | Type Prico Type Price | Type Price
AF178 *0-51 | BC169 0-10 | BC440 *0-31 | BF117 *0-46 | BFY53 *0-13 | OC75 *0-16 | 2N706 *0-08 | oN2646 %0-34 | ZN3703  G-09
AF179 *0-51 | BC169C 0-10 | BC460 *0-37 | BF118 *0-71 | BSY19 *0-16 | OC76 *0-16 | 2N706A : -09 | 2N2004 *0-14
AF180 ®0-5¢ | BC170 0-03 | BD115 *0-63 | BF119 *0-71 | BSX20 *0-16 | OC77 *0-26 | ON708 *0-1{
AF181 *0-51 | BCIN 09 | BD116 *0-81 { BF152 -56 | BSY25 *8-16 1 *0-16 | ONO14  *0-1§
AF186 *0-51 | BC172 0-69 | BD121 %061 53 -46 | BSY26 *0-16 | OC8I1D *0-16 | 2M918 *0-18
AF239 %o BC173 0-09 | BD123 *0-§7 154 46 | BSY27 *0-16 *0-16 | 2N1131 *0-18
AL102 *0-75 | BC174 015 | BD124 *0-78 | BFi55 *0-71 | BSY28 *0-16 | OC82D *0-16 | 2N1132 *0-18
AL103 - *0-75 | BC175 =0-22 | BD131 *0-38 | BE156 °0-49 | BSY29 *0-16 *0-20 | 2Nt *0-15
* BC107 *0-08 | BC177 *0-16 | BD132 *b- BF157 BSY38 *0-19 | OC138 *0 2N1303 *9-15
AC142K *0-2¢ | BC108 *0- BC178 *0-16 | BD133 *6-67 | BF158 56 | BSY39 *0-19 | OC140 *0-23 1 *0-18
AC153K *0-24 | BC103 *0-08 | BC179 *0-16 | BD135 0-41 | BF159 BSY40 *0-20 | OC169 *0-26 | 2N1305 °*0-18
AC176 *0-11 | BC113 0-10 | BCIS0 *0-25-| BDI36 @-41 | BF173 *0-15 | BSY41 *0-29 | OC170 *9-26 | 2Nt “0-21
AC176K *0-26 | BC114 0-16 | BC181 0-25 | BD137 0-46 | BF176 36 | BSY95 *0-13 | OCI7{ *0-26 | 2N1307 *0-21
180 *9-20 | BC115 0-16°| BC182 0-09 | BD138 0-51 | BF178 *0-31 | BSYS5A *0-13 | OC200 *0-26 | 2N1308 *0-24
AC180K *0-30 | BC116 0-16 | BC182L 009 | BD138 O BF180 *0-31 | BU105 *1-90 | OC201 *0-20 : 2N1308 *0-24
AC1i8t *0-20 | BC117 019 0-09 | BD140 0-61 | BFi81 *0-31 | MJ *0-86 | O *0-29 | 2N1613 *0-18
AC181K *0-30 | BC118  o- BC183L 0-09 | BDIS5 *0-31 | BF194 10 | MJE2955%0-88 | OC203 *0-26 | 2N1 *0-16
*0-17 | BC119 *0-31 | BC184 0-09 | BD175 *8-61 | BF195 10 | MJE3055%0-57 | OC204 *0-26 | 2N2147 *0-73 .
AC187K *0:23 | BC120 *0-81 | BC184L 0-09 | BD176 *6-81 | BF196 92 | MJE3440%0-51 : OC205 *0-38 | 2N2148 *0-58 .-
C188 *0-19 | BC137 0-18 | BC186 *0-20 | BD177 %0-67 | BF197 12 | MPF102 *0-2§ | OCPT1 *0 2N2218  *0-18 9.
AC188K *0-23 | BC139 *0-41 | BC187 *0-29 | BD178 *0-67 | BF198 12 | MPF104 *0-28 P12/ 2N2218A *0-19 | 2N3402 *0-
Q- BC140 *0-31 | BC207 011 | BDI170 *0-71 | BF199 12 | MPF105 *0-28 | NSL4931%0-46 | 2N221 18 *.
AD142 *8-55 | BC141 *0-31 | BC208 041 | BD180 *0-71 | BF257 ™ 0OClg  *0-36 P60 *0 2N2219A *0-19 -
AD143 *0-48 | BC142 *0-31 | BC209 ©-12 | BD185 *0- F258 * oC! 0. ORPE1 *0-41 | 2N2220 *0-22 | 2N3405 *0-43
AD14 *0-45 | BC143 *0-31 | BC2H 10 | BD186 *0-67 | BF259 *0-46 | OC22 *0-47 | TIP20 *0-40 | 2N2221 *0-18 | ON3614 *0-68
50 *0-65 | BC145 0-48 | BC212L 0-10 | BD187 *0- 62 0C23  *0-49 30 *0-45 | 2N2222 *0-18 | 2N3615 *0-76
AD161 *0-38 | BC147 0-09 | BC! 10 | BD188 *0- BF263 0-56 | OC24 *0- TIP31A *0-52 | 2N2368 *0-18 .| 2N3616 *0-7¢
AD162 *0-36 | BC148 0-09 | BC213L ©-10 | BD18D *0-77 | BF270 - *0-36 | OC25 *0-3% | TIP32A *0-60 | 2N2369 *0-12 | 2N3646 0-09
BC149 0-09 10 190 *0-77 | BF271  *0-31 | OC28 *0- TIP41A *0-65 | 2N2369A 0-12 ! aN3702 0-0
AD162(MP) C150  0-19 | BCol4l 0-10 | BD195 *0-87 | BF272 *0-81 | OC28 *0-60 | TIP42A *0-T2
-89 | BC151 20 382253 -26 196 *0-87 | BF2738 -0-36 | O *0-60 | TIS4Y *0-25
AF114 %0-22 | BC152 018 | B 36 | BD187 *0-92 | BF274 0-38 [-OC35 *0-45 | UT48  *0-20 |
AF115  *0-22 | BC153 BC251 10 198 *0-92 | BFX20 *0-25 | OC38 *0-51 | ZTX107 0-07
AF116  *0-22 | BC154 0 BC301 * 8D199 *0-98 | BFX84 *0-19 | OC41 *0-20 | ZTX108 0-07
AF117 *0-22 | BCI57 0-11 | BC30Z *0-25 | BD200 *0- BFX85 *0-25 | OC42 *0-25 | ZTX100 0-07 |
A hE | BER SN Gm lu ) sbm ad e s oou 4| fom Sy
AF125 *0-28 | BC160 *0.48 | BC327 042 | BD2OT * BEXBE *0.22 | OC70 *0-10 | 2NS96 = *0-10 e e AT o nged
AF126 *6-26 | BCi6t *0-51 | BC3zs 12 | BD *0-98 | BEYS0 *0-13 | OCT  *0-10 | 2N&s7 *0-11 emainder. add 12;%. Do not'a
AF127  *0-26 | BC167 10 | -BC337 0-12 | BDY20 *1-02 | BFY51 *0-13 | OC72 *0'15 | 2N698 *0-20 V.A.T. to prices marked i.
AF139 *0-31 | BCl6s 10 | BC338 0-12 | BF115 *0-15 | BFY52 *0-13 | OC74 *0-15 | 2Ne99 *0-36

TSUPERTUNTESTED pAKS SIL.6.PDIODES | HANDBOOKS

300mW 400 Plv (min) SUB-MIN FULLY TESTED | TRANSISTOR DATA 800

Pak No. Description Price tdeal for Organ builders DTE 1 227 Pages. packed with |ntormatnon
3 1‘ 1% ggfﬂzsxj‘:"‘""r‘:ﬁ!ﬁ:&i;ﬂh::’3%589' G:":"‘ diodes .g;gx 30 for 50p. 100 for £1 50, 500 for £5, 1,000 for-£9. | on European Transistors, Full specifica-
UtT 20 BN S, otanar irans. T0-5 ik 21132, 2N2004 080 RN reAnEloTOn raUrbACEIE B
planar trans. = L] .
U5 20 NPN Sil. planar trans. TO-5 like 2N636, 2N697 oe Lila L F?g'ls ol ictose Ietoranentrans
Uig 20 Sllicon NPN transistors llke BC103 *0-60 equivalents for European, American and
U256 30 Fast switching silicon dlodes like 1N9T4 Micro-Min. _ 0-80 Case o0V Aoy ¥ g Transi This Is th t
U20 101 Amp SCR's TO-5 can. up o 600 CRS/25-600 *£1-20 AL mos : . omprehensive equlvlents baok on i
Uss 23 Zaner diodes 400mw DO case S48 eolte mixed 0-60 § Amp TO66 F market today and has an introdoction In 13
Use 20 Silicon planar NPN transitors T0-5 BFYS0/st)52 *0-60 10 Amp TO48 : : T2 aae e A e E2. 68 oach
ués 3A SCR. TOS66 up to 600 PIV 1-20 D;'QDE EQU]VALENT BOO
U4b 20 Unijunction translstors similar to TIS43 *0-80 DE 74 144 Pages of cross references and
U4 9 NPN Sil, Power transistors like 2N3055 *£1-20 equivalents for European, American and

Code No's mentioned above are given as a gulde 1o the type of device

in the Pak. The devices themselves are normally unmarked. Japanese diodes, Zeners. Thyristors,

115 WATT SILICON TO3 METAL CASE lijsceIDiacs and I D s e St
Vcbo 100V. Vceo 60V, IC 15A, Hle, 20-100 suitable | THE WORLD'S BROADCASTING

replacement for 2N3055, BDY11 or BDY20 STATIONS
1-24 25-99 100+ WBS 75 An up to the minute guide for
50p “P 48p thpse interested in DX-lng. Contains all
s - the world's broadcasters on SW, MW and

Type Price  Type ?rlce Type Price Type Price LW, as weli as European FM/TV stations.

BAIO jof  BEIGS 003 OAl0 1014 OAw 097 Prico 1£3-58 each
BANS Rhl [Bvio .3235 A Nk A e [Tois sim To INTO0E BSYEI 2838 L VL] S ———
BAT43 *0-15 BY127 *0-16  OA73 *0-07 OA02 *0.07 All usable devices. No open and shorts. ALSO | PIC 751.1'.‘!‘_"” compiete c“ i 00 3° L

BATS4 %0-2 BY128 *0-16 OASt <007  IN9t4 ‘0-08 | AVAILABLE IN PNP similar 1o 2N2805, BCY79, = y Series TTL (1400-74132), Covering 13 main
BAIS6 *0-14 BY64 *0-51 OAS5 “0-00  1NOIE  *0.06 20 far -son. 50 for "£1. 100 for *£1-80. 500 for *£8, {;‘:s"g ::I:lgﬂ':s'f':“} :m g e‘é’;ﬁ;
BAIT3 *0-15  BYX330%043 QA% 007  1N&lés *0-08 1,000 for *£14, Price 1£3-74 each

When ordering please sfate NPN or PNP

A full runge of technical books available
on request,

__THYRISTORS

30A
T%183T(()'925T05 TO66 T066 T064 T048 TO48 TO48 T048
*0-1

JUMBO SEMICONDUCTOR PAK
‘Transistors-Germ. and Sliicon

I — - Rectiflers-Diodes.  Triacs-Thyristors-l.C.'s  and
20 *0-25 *0-36 *0-36 *0-48 *0-51 *0-54 *1-18 Zeners. ALL NEW AND CODED.
-25 *0:25 “6-48 *0-4B *0-51 "0-57 *0-58 *1-43 Approx. 100 pieces only *1-85p.

— i . ] ;
R NONET
7 2 *0- b 79 4
9 '0 8 "0 -89 'o 90 — Postage and Packing add 25p
unless otherwise shown.

FULL RANGE IN STOCK, 233 Volts A i
400mW. 8p 1-5W 17p Add extra for airmail. £1
. minimum order.

300mA  750mA 1Amp 1-5Amp 3 Amp 10 Amp 30
DO '('Sg 16) 00k :lasﬂc (SO 10) %SO 10 (SO 10) (TO 48)

P.O. BOX 6, WARE, HERTS
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COMPONENTS

ALUMINIUM BOXES

Length Width Henght Price
BAI i»” 217 x 147 *0-45
BA2 <4 x 17 *0-45
BA3 4” x 2 x 137 *0-45
BA4 54”7 x 47 x 147 *0-54
BA5 47 237 x 27 *0-45
BA& 37 o 27 x 17 %0-39
BA7 77 x 57 x " %079
BAB 87 x 6" x 37 *£1-02
BA9 6”7 <« 4" x 27 *0-65

{Each complete with +”deep | id and
screws). PLEASE ADD 20p POSTAGE
AND PACKING FOR EACH BOX.

COMPONENTS

CARBON RESISTOR PAKS
These Paks contain a@ range of Carbon

Resistors, assorted into the following
groups:
R 50 M|xed 100 ohms-820 ohms
1/8th 60
R2 SO M|xed 1K ohms-8:2K ohms
1/8th W, 0-60
R3 50 Mixed 10K ohms-82K ohms
| /8th 0-60
R4 50 Mixed 100K ohms-820K ohms
1/8th W. 0-60
R5 30 Mixed 100 ohms-820 ohms
é— W, -60-
Ré Ov\;ﬁxed 1K ohms-8-2K ohms
R7 30 Mixed |0K ohms-82K ohms
+ W. 60
K8 30 Mixed 100K ohms-820K ohms
PFW. 0-60

THESE ARE UNREPEATABLE
PRICES

REPANCO CHOKES & COILS

RF Chokes CHI| 0-27
CH3 7 SmH 0-29
CH5 1-5mH 0-26
CH2 5-0mH 0-28
CH4 10mH 0-31

COILS DRXI Crystal set 0-29 DRR2
Dual range 0-42

CARBON POTENTIOMETERS

Log and Lin

4:-7K, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2M,
VCI  Single Less Switch 0-20
VC2 Single D.P, Switch 0-40
VC3  Tandem Less Switch 0-60
VC4 IK Less Switch 0:20
VC5 100K Log ariti-Log 0-60
HOR!ZONTAL CARBON
PRESET
0-1 Wai tt 0-09 each
100, 220, 470, IK, 2-2K, 4-7K, 10K,
2 K 47|< 100K, 220K 470K 1M, 2M

Add 8% VAT to all prices
marked *.

Remainder add 25%.

PLEASE -NOTE THE
ABOVE DIRECTIONS

COMPONENT PAKS

No. Qty. Description Price
Cl 200 Resistors, mixed values
approx. count by weight
0-60
C2 150 Capacitors, mixed values
approx. count by weight
0-60
C4 75 1/8th width Resistors,
mixed preferred valuoes
Cc5 5 Pieces assorted Ferrite
Rods 0-60
Cc7 I Pak Wire 50 metres
assorted colours *0-60
cs [0 Reed Switches *0-60
c9 3 Micro Switches *0-60
Clo |5 Assorted Pots & -Pre-Sets
0-60
CI2 30 Paper Condensers pre-
ferred types, mixed values
: 0-60
C13 20 Electrolytics Trans. typebso
Ci4 | Pack assorted Hardware—
Nuts, Bolts, Grommets,
etc, 0-60
Clé 20

Assorted Tag Strips and
Panels 0-60
C19 2 Relays 6-24v Operating 0-60
C20 Sheets Copper Laminate approx

sq. ins. *0-60
Please add 20p post and packing on
all component packs, plus a further
10p on pack nos. Cl, C2, C19 and C20,

AVDEL BOND

SOLVE THOSE STICKY
with
CYANOCRYLATE C2
ADHESIVE
The wonder bond which works in

seconds bond plastic, rubber, tran-
snstars, componen!s permanentiy,

REPANCO TRANSFORMERS

240V. Primary. Secondary voltages
available from selected tappings 4V,
V, 8V, 10V, 40V, 50V and 25V-0- 25V,

Type Amps Price p&p
MT/50/% + £3-00 0-45
MT/50/1 1 £4-00 0-48
MT/50/2 2 £5-00 0-60

COIL FORMERS & CORES .
NORMAN {” Cores & Formers 0-07
%" Cores & Formers 0-09

VEROBOARDS

VBI containing approx. 50 sq. ins.
various sizes alt 0-1 matrix *C-60

VB2 containing approx. 50 sq. ins.
various sizes all 0-15 matrix *0-60

CABLES
CABLES

: Per Metre
Single lapped screen *0-08

CP2 win Common Screen *0-11
CP3  Stereo Screened *0-12
CP4 Four Core Common Screen
*0-21
CP5 Four Core Individually screened
*0-28
CP6 Microphone Fully Braided
Cable *0-1
CP7 Three Core Mains Cable *0-1i
CP8 Twin Oval Mains Cable *0-08

CP9 Speaker Cable *0-06
CPI0 Low Loss Co-Axial

OUR PRICE ONLY 69p
for Xgm phial

AUDIO LEADS

$221 5 pin DIN piug to 4 phono plugs
length | -5m 1-08 -
$222 5 pin DIN plug to 5 pin DlN
socket length |-5m 68p
§237 5 pin DIN plug to 5 pin DIN plug
mirror image length | -5m £1-20
§238 2 pin DIN plug to 2 pin DIN
socket length 5m 68p
§270 2 pin DIN plug to 2 pin DIN
socket length 10m 80

$271 5 pin DIN plug to 2 pheno plugs
connected to pins 3 & 5 length

70p

$275 5 pln DIN plug to 2 phono
sockets connected to pins

3 & 5 length 23cm 68p

S318 5 pin DIN socket to 2 phono

lugs connected to pins 3 & 5
ength 23cm 8p

5404 Coiled stereo headphones exten-
sion cord extends to 7m _ £1-40

S217 3 pin DIN plug to 3 pin DIN -
plug length 1:5m 80p

§219 5 pin DIN plug to 5 pin DIN
plug tength |-5m 80p

5474 3-5mm lack to 3-5mm ]ack
length | -5m

$600 5 pin DIN plug to _3:5mm ]ack

€280

CAPACITOR PAK

Containing 75 of the C280 range of
capacitors assorted in values ranging

to pins 3 & 5 Iength
Sm

5 pin DIN plug to 35 ]ack
?ognected to pins | & 4 length

$700

from OiluF to 2-2uF.
identification chart.
FANTASTIC VALUE

ONLY £1-20
®
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80p
with
SWITCHES
DP/DT Toggle 028
SP/ST Toggle 022

VAT

PEP

Postage and Packing
add 29p unless other-
wise shown. Add extra
for airmail. Minimum
order £1.00.

BIB ACCESSORIES

REF ‘D’ 2 Hi-Fi Cable & Flex Tldy
REF ‘)" Tape Head Cleaning Kit 72p
REF ‘P’ Hi-Fi Cleaner *30p
Model 9 Wire Stripper *£1- 00
REF 23 *” Tape Edltmg Kit *£1-80
REF 24 * Cassette Ed’ng Kit *£| -84
REF 29A Salvage Cassette *44p
REF 32A Stylus Balance £]- 28
REF 23  Splicing Tape *38p
REF 36A Record & Stylus Cleanlng
Kit *32p
REF 41 8 Track Cartridge Head
leaner * 88p
Modet 42 Groov-Kleen *£1-84

REF 42/S Roller & Brushfor REF 42 &
000 *2

4p

REF 43  Record Care Kit *£2-76
REF45 Auto Changer Groov-Kleen
*98p
REF 46  Spirit Level *2p
REF 48 Record Dust-Off *26p
RE2 52A Cassette Tray 54p
REF 53  Hi-Fi Stereo Test Cassett:
REF 56 Hi-FiH ints & Tips Book *48p
Model 60 Groov-Kleen - *£)-72
REF 60/S Replacement Brush Velvet
Pad and Base Sticker for
Model e
REF 62 Cassette Head Cleaner
(Liquid)
REF 71 Record ‘Dust Off’ (Dlsplays
of ten) *66p
REF71A secord ‘Dust Off’ (Bubl‘))le
P
REF 75 Indexa Record *£1-50
REF 76 Stylus Cleaner *36p
REF 78  Cassette Fast Hand Wiggser
REF 83

Cassette Title & Container
Labels (20 & 10) *36p

DYNAMIC MIKES |

TYPE BI223. 200 ohms impedance.
Complete with stand, on/off switch
and 2-5mm and 3-5mm plugs.
Suitable for cassette tape recorders.

PRICE £1-67
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ANTEX Equipment

SOLDERING IRONS

X25. 25 watt *£2-95

Model G. I8 watt *£3-25

CCN 240. 15 watt *£3-25

SKi. Soldering Kit *£4-60
BITS

102 for model CN240 3/32” *42p
04 for model CN240 %" *46p

I
106 for model CN240 £~ *46p
f100 for model CCN240 3/32” “46p
1101 for model CCN240 37 *d6p
1102 for model CCN240 1 *46p
1020 for mode! G240 3/32 *46p
1021 for model G240 3” *46p
1022 for mode}l G240 3/16” *46p
50 for model X25 3/32” *46p
51 for model X25 3~ *46p
52 for model X25 3/16” *46p
ELEMENTS
Model ECN 240 *£5-25
Model EG 240 *£1-60
Model ECCN 240 *£1-60
Model EX25 *£1-40
SOLDERING IRON STAND
$T3 Suitable for all models *£1-25
Antex heat shunt *12p
PLUGS Price
PS1 D.I.N. 2 Pin (Speaker) 010
P52  D.I.LN. 3 Pin 0-10
PS3  D.I.N. 4 Pin 0-14
PS4 D.I.N. 5 Pin 180° 015
PS5 D.I.N. 5 Pin 240° 015
PS6 D.LLN. 6 Pin 0-16
PS7 D.LN. 7 Pin 0-17
PS8  Jack 2-5mm Screened 017
P59  Jack 3-5mm Piastic 0-1
PS10 Jack 3:5mm Screened 0-17
PSI| jack £” Plastic 0-14
PSI12 Jack §” Screened 0-20
PS13 Jack Stereo Screened 633
PS14 Phono 0-0%
PSIS Car Aerial 0-14
PS16 Co-Axial 0-14
INLINE SOCKETS
PS21 D.L.N. 2 Pin {Speaker) 0-13
AN 3 Pin 0-19
N 5 Pin 180° 0-19
5 Pin 240° 0-19
]ack 2-5mm Plastic 0-15
Jack 3-5mm Plastic 015
PS27 }ack $” Plastic 0-28
PS28 Jack }” Screened 0-32
PS29 jack Stereo Plastic 028
PS30 Jack Stereo Screened 0-35
PS3] Phono Screened 0-17
PS32 Car Aerial 0-20
PS33 Co-Axial 0-20
SOCKETS
PS35 D.I.N.2 Pln (Speaker) 0-07
Ps36 D.LN. 3 P 0-09
PS37 DI'N. 5 Pln 180¢ 0-09
PS38 D.LN.5 Pin 240° 0-10
PS39 Jack 2-5mm Switched 0-1i
PS40 Jack 3-5mm Switched 011
PS§41  Jack {” Switched 0-f9
PS42 Jack Stereo Switched 0-28
PS43  Phono Single 0-07
PS44 Phono Double 0-09
PS46 Co-Axial Surface 0-09
PS47 Co-Axial Flush 0-19

INSTRUMENT CASES

In sections, Vinyl covered top in
Black or Blue, sides and bezef

No. Length Width Height Price
BVI 8% x 5{" x 2”7 *£]-25
Bv2 1 x 6" x 3” ¥€1-62
BV3 6" x 43" x 1§ 0-92

97 x 54" x 24" £1-39

Bv4
20p P & P Per Box.
colour.

Please state

7in. E.P. 183" x 77 x 8"
(50 records) *£2-48
12 in. L.P. 133" x 73" x 123"
{50 records) *£3-30

RECORD CASES

CASSETTE CAS|
Holds 15. 107 x 3%" x 5”. Lock and
handle *£1-50

8-Track CARTRIDGE CASES

Holds 14 3 Lock and
handl 20

Holds 24. 123" x 8” x 53" Lock and
handle "£3-20.

,P.O. BOX 6, WARE, HERTS
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Oreflewover the

Citizen'sband

interpreted by some semi-knowing nostrils as

“*Citizen's Band" (CB) and itis growing markedly
stronger in the UK. However, a little thought reveals
that this evil aroma emanates not from the idea of a
Citizen's Band, but from the approach bemg made
in |mplement|ng it.

THERE is a decidedly bad odour in the air. It is

Let us be realistic; there will be a Citizen's Band in
the UK. The problems include when, where and how?
Which frequencies are to be involved, what power
allowed, the cost, types of emission, what equipment?
Interference considerations also give cause for
concern. This has reached very serious proportions
in both Germany and the USA.

What about overcrowding? If one takes a crude
rule of thumb by comparing the USA with the UK,
somewhat alarming figures result. In America there
are approximately 10,000,000 (ten million) CB users
and some 250,000 to 270,000 fully licensed Amateurs
or Hams. Thus the ratio of CB users to Amateurs
is 40:1. If that same ratio were projected for the UK,
it would mean 800,000 CB users all packed into a
0-256MHz bandwidth. The situation would become a
radio frequency madhouse—uniess we act and plan
now.

Other problems are even more serious and could
affect British workers, people not even interested
in CB.

Think; when a CB opens in the UK there will be a
huge demand for low-priced walkie talkie type
equipment. Imagine the sheer volume of sets
required. Now think of all the individual components
needed to manufacture those sets. Good, this means
more work for Britain in producing the goods, more
.work more jobs, right?

Wrong! The Japanese for one have already proved
themselves masters in the areas of marketing this
type of equipment and the design and manufacture
of itin large volume. Thus a CB in the UK could offer
big business to overseas manufacturers, no increase
in employment for Britain, but a big increase in our
import bills.

Before you say it couldn’t happen, consider the
colour television tube dumping allegations made
. against the Japanese. If these do not convince you,
go talk to the ex-workers who used to work in the
Thorn factory which used to produce colour TV
tubes, or people who used to work at the Pilkington
factory which used to produce coiour TV tubes.

Citizen's Band will come. Will we learn from the
mistakes of other countries or will we, through lack
of sensible preparation, blunder in and make exactly
the same mistakes all over again?

The Government has lent weight to compulsory
membership of a Trades Union so a principle has
been established—we have a precedent as the legal
profession would say. Why not compulsory
membership of the Radio Socuety of Great Britain
(RSGB) before any kind of licence is issued?

Why the RSGB? Because here, Government
would have a fully organised, fully qualified, tailor
made watch-dog and one which genuinely has the
interests of both ether and Amateur at heart. It is the
only organisation which is so admirably equipped to
handle the situation.

Making would-be CB operators become-members
would at least ensure that they were under the
guidance and influence of a responsible and
experienced organisation. The Society could steer
these operatives along the lines of sensible band
useage and behaviour, perhaps through its literature,
and by encouraging them to attend meetings of
their local Amateur radio clubs where expert advice
on virtually any radio/electricalfelectronic subject or
topic can invariably be found.

Let a proper committee be set up now which
includes the RSGB. Priorities should be (a) the
frequencies involved and (b) the minimal speci-
fications for equipment.

There should also be very stiff penalties for pirate
stations but, more importantly, there should be even
stiffer penalties for any person or shop which sells
CB transmission equipment to another party which
does not produce a valid licence at the time of
purchase (try getting a road fund disc without the
necessary documentation).

Further, all equipment should, by law, have a unique
letter/number combination so that it, like a car
registration number and log book, can enable the
ownerfvendor to be found.

This leader article is not aimed at popularising the
RSGB nor at “knocking” Government departments.
It is aimed at putting a critical spotlight on a situation
which could fester into bedlam, and it has made
positive” suggestions. Bureaucracy has no excuse,
it is now well aware of the dangers.

Citizen's Band is coming. Let us make sound
preparations now and let the Government of the day
and its relative departments recognise that they have
a clear duty to plan the event properly. Isn't that why
we voted these people into Parhament—or have |
got democracy all wrong?

LIONEL E. HOWES—Editor
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Bi-Pak Competition

e

e

R. M. S. BLUNT, 3 Wood-
bury Street, Tooting Lon-
don SWI17 9RP, accepts

the 1st prize of a 22in colour tele- -

vision from Mr. Roger Powell of
Bi-Pak Semiconductors.

Other winners in the competi-
tion held in Bi-Pak’s adverts
were: 2nd Prize (Legionaire
Stereo  Amplifier, Deck and
EMJI. Speakers): Mr. William
J. B. Atrill, 97 Sandringham Road,
Barking, Essex, IG11 9AF. 3rd
Prize (Black and White Portable
TV): Mr. 1. A. Barton, 31 Linton
Road, Loose, Maidstone, Kent,
ME15 0AG. 4th Prize: (Electronic
Calculator): Mr. R. Attwood,
Dept. Electrical Engineering, Im-
perial College, London, S.W.7.

Forty-nine consolation prizes of
Electronic Slide Rules have also
been sent and Bi-Pak Semiconduc-
tors wish to thank all participants.
If you were unlucky this time,
perhaps it will be your turn next
year! Watch for the date.

A full list of winners is avail-
able on request from: Bi-Pak
Semiconductors, P.O. Box 6, Ware.

el

OHic!cl&;ecolﬁmendu-

HE DEC solderless bread-

I boards and Super Solder

Boards have now been offi-
cially recommended for teach-
ing electronics in Britain’s 5,000
schools.

Designed and manufactured
by P.B. Electronics (Scotland)
Limited, the system facilitates
the easy design, testing and pro-
duction of 'prototype and custom
PCBs without the use of chemi-
cals. ]

Response to the official recom-

. mendation has been almost imme-

diate. P.B. Electronics is currently
marketing a complete CSE elec-
tronics educational system com-
prising all five text books, six

-8-DECs, six Super Solder Boards

plus discrete components for only
£25.

Peter Brownlie, managing direc-
tor of P.B. Electronics said, “With
5,000 schools in the UK as poten-
tial buyers the growth for DECs
and SSBs in this area is obvious
but it doesn’t step there. We are
currently discussing similar accep-

B

SRR

and recommendation in

tance
other countries. The ultimate
growth for these products in the
education markets alone is enor-
mous.”

Officially recommended for the
CSE electronics course by the
National Centre for Schools Tech-
nology, it is virtually certain that
DEC/SSB approval will include
iz in the GCE electronics course
slated for next year. Further in-
formation on DECs, etc., can be
obtained from P.B. Electronics
(Scotland) Limited, (Dept. P.W.),
57 High Street, Saffron Walden,
Essex (s.a.e. appreciated). ag

Barclay Electronics

UE to an error in the

Barclay Electronics advert

on page 255 of this issue,
calculator prices were quoted
wrongly. The Casio FX20 should
be priced at £15-65 and the
Rockwell 63R should be priced
at £25-60. Further information
may be obtained from Barclay
Electronics (Dept. PW) 1115
Finchley Road, Temple Fortune,
London, NNW.1,

BBC Radio Bristol

INCE Friday, 19 March, Radio
S ‘Bristol's mf service on
1546kHz (194 metres) has
been transmitted from a new
site at Mangotsfield and the old
transmitter at Clevedon has
closed down.
The vhf service is not affected
by this change.

Xciton lightin’

HROMASONIC ELEC.
‘ TRONICS have signed their

first franchise agreement
for the supply of Xciton Opto-
Electronic products. In addition
to the
Chromasonic c¢an now supply
Xciton 0-3 in. and 0-6 in. High
Brightness LED displays in red,
green and yellow., Chromasonic
Electronics, 56 Fortis Road, Lon-
don, N10 3NH.
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items already stocked

Goldring move

OLDRING announce the
G move of their Sales and

Technical Service Depart-
ment to new premises at: Anglian
Lane, Bury St. Edmunds, Suffolk,
IP32- 6SS.. Tel. (0284) 64011 (8
lines). Tix. 817110.

All correspondence concerning
Sales and Service of Goldring/
Lenco Record Playing Equipment
must now be made to the above
address.

WwWwWw . americanradiohistorv.com

Welsh Convention
HE 1976 Welsh Amateur
' Radio Convention will be
held on Sunday, 26th Sep-
tember, 1976, at its usual venue,
Oakdale Community College,
Blackwood in Gwent, South Wales.
Last year’s attendance clearly
established the Convention as the
major amateur radio event in
Wales. This . year’s programme
will enable visitors to attend both
the technical lectures and film/
slide shows. Further gen from:
R. B. Davies, GW3KYA, 16 Van-
couver Drive, Penmain, Black-
wood, Gwent, NP2 0UQ.
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2 metre (144-146MHz) and 70 centimetre

(430:440MHz) bands has brought about
increasing use of vertically polarised transmitting
aerials with omnidirectional radiation at lew angles.
Such aerials range from simple quarter-wavelength
pullout rods used on hand-held portable trans-
ceivers to multiple half-wave element colinear sys-
tems which provide a worthwhile gain over a single
half-wave dipole. Probably the most popular aerial
in use is the so-called “5/8 wavelength” vertical and
for fixed station operation this usually consists of
the aerial mounted above a system of metal radials
which form an “artificial earth” or ‘“ground plane”,
This aerial is also used extensively for mobile opera-
tion in which case it is mounted on the roof, or some
part of the car body, which acts as the ground plane.

MOBILE and repeater station operation on the

g0° 8C° 70° 60° 50° 40°
30°

7
20°
10°
™ o°
w201

Fig. 1: Theoretical radiation pattern in the vertical plane for a quarter-
wave vertical aerial near to earth.

- The quarter-wave vertical

A vertical aerial, a quarter-wavelength long, has
a relatively low impedance feed point at the end
nearest earth. Such an aerial radiates equally well
in all horizontal directions and, assuming a perfectly
conducting earth, the vertical radiation angle is
quite low, as in Fig. 1. However, at VHF such an
aerial would be at a considerable disadvantage
because at ground level and even with perfectly

conducting earth beneath it, the radiated signal.

would be quickly absorbed by surrounding structures,
buildings and walls, etc. In any case real earth is
far from being a perfect conductor so a considerable
loss in radiated power would also occur. The only
answer is is provide an artificial earth of high con-
ductivity material beneath the aerial, to reduce
otherwise high ground losses. This still permits the
aerial to radiate at a low vertical anglé when the
whole system can be elevated. Attenuation by suy-
rounding structures is largely overcome and the
horizon raised and the useful working distance
increased.

- 218

FOR 144 VIHz

F.C.JUDD G2BCX

Much the same reasoning applies to the 12r aerial.
It has a relatively low impedance feed point at its
centre and when operated vertically at ground level,
the radiation is alse at a low angle, assuming per-
fectly conducting earth. The problem of high attenua-
tion of the radiated signal, due to surrounding struc-
tures and ground losses, still remains. However, if
this aerial is elevated to several wavelengths above
ground it behaves as a ‘“free space” aerial. Ground
losses are eliminated, attenuation due to nearby
buildings, etc., is reduced and, again, the higher the
aerial the greater the working range.

These two useful basic aerials are capable of
providing the allimportant low-angle radiation
equally in all directions. The simple quarter-wave
ground plane can, however, be modified to provide
increased radiation whilst the effectively “free space”
dipole can be used in a configuration popularly
known as a “colinear” aerial to provide a worthwhile
degree of gain over a single element.

Imax

Approx. 1270m {50in)
at 145MHz

i
|
i
i
N ]
|
!

Loa_c:ing ;-

YV

w
Radials_each
about A,

500 W202

Fig. 2: Basic configuration of a vertical aerfal five-eighths of wave-
length long.
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The 1" ground plane

Called a “5; wavelength” aerial because this is
approximately its physical length, elecirically it is
3,A but as the current and voltage distribution along
the aerial shows, Fig. 2, the first section is electrically
a 14\ because of the loading coil. The aerial requires
a ground plane for efficient operation and the feed
point impedance is about 50Q). Construction is not
difficult and both the aerial and its radial section
can be made from thin copper or aluminium tubing,
or stiff wire such as welding rod, or even from wire
coathangers straightened out. The rib frame of an
old umbrella also makes a very efficient folding
ground plane as will be shown later! The loading
coil consists of 4 turns of 16 SWG wire 19mm
(0-75in) diameter on a paxolin or PTFE former. The
top portion of the aerial is made adjustable to
achieve resonance. An outline of the construction
is given in Fig. 3.

) ¢
Sliding section
to provide —7 ,
+ 75mm(3in))
on 1:270m
(50in.)

1.270m({50in.)

(x)

Coil see
ig.

\ Metal plate about
150mm (6in.) dia.

(or square)
20" \

{copper brass or
heavy tinplate)

Mast

|

|

i

i

|

|

I

|

| I
i
5 W203

L

Fig. 3: A practical method of constructing the aerial of Fig. 2.

There should be absolutely no need to trim the
500 feed line, however long this might be as with
the radiator properly- adjusted for resonance the
standing wave ratio' (SWR) should be not more than
1 to 1-1 or 1-2. With 10W going into the aerial
it should be possible to light fully a 6W fluorescent
tube (240V) as used for cabinet lights, etc., at the
voltage points marked “X” in Fig. 3.

A method of constructing the loading coil is given
in Fig. 4. The radials should be not less than about
510mm (20in) long and whilst four are essential, six
should be used for preference. The base mounting
plate may be copper, brass or tinplate, thick enough

Practical Wireless, July 1976

Aerial rod Former 19mm
lock screw (0-75in.) dia.
Metal plate Not less
(see text) th(aznO i?1)0rnm _
R -

Radials
soldered
to plate

Coil 4 turns 16SWG.
space turns 5mm

Cable clamp

Base fixing

Brass bush screw

i [W204]
Fig. 4: Details of the loading coil and radial assembly.

to support the radials which are bolted or soldered
to it. Do not bend the radials down to achieve low
SWR. If this cannot be obtained by adjusting the
radiator to resonance, as described, there may be
another reason such as wrong feeder impedance or
a mismatch at the transmitter end, etc. Adjustment
for resonance can be carried out with the aerial
at a low height but clear of other conductors. If it is
to be used outdoors make sure that water cannot
enter the open end of the coaxial feeder where it

“joins the coil and where the screening braid ends.

Seal with Sealastic or similar non-conducting sealer.
The coil can be covered with PVC tape and the
whole aerial, including the taped coil, may be given
a coat of polyurethane varnish for protection against
the weather.

This aerial is alse suitable for mobile operation
using the car body as the ground plane. Centre roof-
top mounting is best and the loading coil is insulated
from the car metal work as with the ground plane
version. The coaxial feed is the same except that the
screening braid is connected to the car metalwork as
close to the loading coil as possible. g

Colinear aerial

This aerial is also omnidirectional, can be made
to provide a useful degree of gain. over a dipole
and is not too difficult to comstruct. There is now
a number of commercially made colinears available
for 2 metre operation but the claims made for gain
should be viewed with some suspicion. Specifications
often quote “10db gain” which is meaningless unless
a reference level is given but which may be related,
as are other seemingly high gain figures, tc that
obtained from a quarter-wave aerial, the efficiency
of which is much lower than that of a dipole. The
standard 0dB reference aerial for gain measure-
ments is the dipole in free space.

A simple colinear array consists of two (half--
wave) dipeles made to radiate ‘in phase’ so the
total radiated power is about 1-5 times that of a
single dipole, ie., the power gain is about 2dB,
Fig. 5. More elements can be used to achieve higher
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Fig. 5: above, simple colinear vertical aerial with voltage and current
distribution shown. Fig. 6: below, is the radiation paitern of the aerial
in the vertical plane.

90° 80° 70° 60° 50° 40°

4 30°

20°

10°

; 0°
' [W208]
gain and with the conventional close-spaced element
system this will be about 3:2dB from a three-
element system and about 4-3dB from a four-element
system. More than four elements are rarely used
as the increase in gain is not worthwhile. Gain
could be increased by spacing the elements wider
apart. For example, with a spacing of about 0:41 a
gain of more than 3dB can be obtained with only
two elements, but then it becomes very difficult to
achieye a suitable feed match and phasing with 500
or 75() cable. (Note: gain figures quoted in this
article are with reference to that of a dipole as 0dB.)
The close spaced element system is better from the
constructional and feed point of view.
The vertical angle of radiation from a two element
colinear is shown in Fig. 6 but like all VHF vertical
aerials it needs to be high, the higher the better.

Construction

The whole aerial must be well insulated from .

the mast or other support, because the ends of the
elements are at high RF potential which means that
insulation between elements must also be good. The
elements and matching stubs can be made from
large diameter copper wire but this would require
extra insulating support. Copper, brass or aluminium
tubing is better 'and more or less self-supporting.

220

Insulating material may be PVC wastepipe which

. is very strong and best for heavy tubular elements.

Paxolin or PTFE tubing can be used for light-weight
elements or a “plumbing” job with copper water
pipe for the elements and stubs using appropriate -
fittings to join them together. The writer has built
quite a number of colinears using all the materials
mentioned but successful construction depends
largely on the ingenious use of readily available
materials.

1
i
-

Outer (screens)
soldered together

Balun loop

¥TX w207

Fig. 7: above, A balun being used fo match the unbalanced coaxila
feeder to the balanced stub on the aerial.

Fig. 8: below, the colinear may be expanded to three or four half wave
elements as shown here.

A
(Stubs M) 2

7\/2
‘ ‘ ’ A
Yz
7\/2 ) &
Balun feed
for 50N A
co-axial />
A)
(B) A,

2

)
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Feeding and matching

The radiating elements are “in phase”, connected
by means of quarter-wave stubs and the whole sys-
tem can be fed at a suitable point on one of the
stubs. Coaxial cable provides an unbalanced feed
but by using a balun as shown in Fig. 7 an im-
pedance step-up of about 4 to 1 can be obtained to
about 200 ohms, as well as a balanced connection.
Providing the elements are resonant and the stubs
properly constructed, good matching and low SWR
can be obtained by finding the right tapping points
along the stub for the feeder/balun connection. The
configurations for two, three and four element co-
linears are shown in Fig. 8.

Practical colinears

One colinear used by the writer is shown in Fig. 9
and is a “plumbing” job as the elements and stub
are made from copper water pipe joined with appro-
priate fittings. Note that a blow-lamp is needed to
soft-solder the fittings. The aerial is self-supporting
and can be mounted on the top of a metal mast as
shown by means of a “T” junction let into the lower
leg of the stub and coupled to a section of PVC
waste pipe. Suitable couplers for this can be obtained
from builders merchants.

~
Elements copper
water pipe with

/ fittings to match

Approx.150mm (6in.)

(19in.)
Elbows N
- X
\_]
75mm{3in.)
—_—
; Yy Balun loop
| junction M kY
kY
im E
(39-5in.) Reducer
fitting

50 ohm co-axial

\PVC waste pipe
__\k
X feed tapping points
bt w209

Fig. 9: Use of copper water pipe and fittings in constructing a colinear
aerial.

All dimensions are given in Fig. 9 and details for
the balun feed will be found in Fig. 7. Adjust the
tapping points (X) for maximum radiation (field
strength meter, power meter, neon or fluorescent
tube at voltage points, etc.) and low SWR which

|
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srmm (Jain)—|.
tubing
o]
M . .
C~ /16mm(5/sln.)tubmg
P
&
ra
e 38mm spacing (1-5in.)
¥ L)
N4 stubs -
480mm(19in.) o
coiled round ]

x e
X
Balun feed (see fig 7)
Tx

=3

—

25mm {1in.) tubing
Each element

1m (39-5in.) —

+————PVC pipe

N

\

L

]

Fig. 10: A four element colinear can be built as shown here, with
shorted stubs between elements.

should not be greater than 1 to 1-2. Adjustment can
also be made on a steady signal by adjusting for
maximum signal meter reading.

The colinear shown in Fig. 10 is a four-element
version, also in use, made from copper tubing, sec-
tions of waste pipe and stiff wire for the stubs. The
feeder line may require some support to prevent
drag on the stub and the upper and lower stubs
can be coiled up to about 150mm (6in) diameter to
reduce windage. All the elements are 1m (39-5in)
long. Again the only adjustment is for maximum
radiation and low SWR by finding the correct tap-
ping points (X) for the balun feed.

The umbrella ground plane

As mentioned earlier, an old umbrella frame,
shorn of its cover, makes an excellent 2 metre ground
plane. The ribs will need to be soldered together
(old coaxial outer braid), as electrical contact be-
tween them is rather poor. Using the S5\ radiator
and loading coil as described in Figs. 3 and 4, the
umbrella ground plane makes a useful portable
aerial particularly if the radiator is made detachable
when the ground plane can be folded up. For port-
able use, all that is required is a light sectional mast.
The arrangement used by the writer is shown in
Fig. 11 and with a 4m (12ft) mast in clear surround-
ings quite long distances have been covered includ-
ing continental DX with tropospheric lift.
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Umbrelia
frame

An old umbrella

Fig. 11:
frame can be easily adapted
to form a portable ground
plane for a vertical aerial.

wa11

Conclusion

The aerials described can be adapted for the 70cm
band with proportional dimensions but, as with all
aerials at UHF/VHF, siting is important. They should
be well clear of other metal structures such as
water pipes, guttering, metal roofs, etc. and mounted
as high as possible. When using a new aerial don’t
rely on the report of the first contact made as one
may get an S9+ or an Sl depending upon the path
over which the signal travels. Make lots of contacts
and plot the signal reports on a map with distance
circles from your QTH drawn in. The signal path
can introduce some peculiar effects on transmission
and reception and even a small change in operating
conditions can bring an S9+ signal down to zero,
or vice versa.
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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 3 LP 1173 - £610+ H
complete with drill kit containing 4 small drills, ¥ LP 1184/2 - £658+ H
two spare collets; two cutters, wire brush, IN 4001 - Bpea.) sl LP 1185 - £450+ H
soft buffer, grindstone and 9 various IN 4002 - 6pea) +s g P 1186 - £6.32+ H
milling and reaming tools. IN 4003 - 6pea) % LP 1200 - £5.15+ H
Drill & kit £9.50+ s 1-0A bridge  (400V) - 32p+ H
Kitonly £4.75+ s 1-6A " (200V) - 48p+ H
1.6A " (800V) - 70p+ H
ORYX 60W SOLDERING IRON 2.0A " (200v) - 72p+ H
" (600V) 90p+ H
TRANSISTORS 1.C."s
BC107 - 12p s T05 Reg -£1.10 s
BC108 - 11ps MVR S - £1.55 s
BC109 - 12ps MVR 12 -£1.55 s
BFY50 - 20p s MVR 16 - £1.65 s
BFY51 - 19ps LM 309K - £210 s
BFY52 - 20p s 7805 - £1.55 s
Temperature can be altered 2N 3055 -80p s 7812 - £1.55 s
between 200-400°C. 2N 2646 - 94p s 7815 -£1.55 s
- TIP 2955 £1.14 s 7824 - £1.55 s
Iron 240V £6.90 + ¢ I
ron 08 INTERNATIONAL 25 TIP 3055 . 61p s 26V DLL. - £282 s
Stand 2804 < . BC237B - 11p H TBA231  -£1.75 H
ISO-TIP CORDLESS IRON Z’} Build yourself a BC238C -10p H  TBASD . £1.20 H
g ZQL BIG SOUND amp BC239C - 12p H TBA810S - £1.31 H
Mains and 1?V d.c. Z\/} - 2ZTX107 - 10p H "TBA 820 ~ £1.00 H
versions available » atabudgetprice ZTX108 - 9% H ZN a4 - £1.30 H
£11.50+ s : 2TX109 - 12p H 2N 424 - £1.25 H
; Foo 27X300 - 13p H 741 Op-amp - 36p s
ZTX 500 - 14p H 747 Op-amp
DE-SOLDER TOOLS MJE340 -62p H (Dual 741) - 95ps
Three high i del TIP31A - 36p H 748 Cp-amp - 48p s
SR2 £6.20 + TIP32A - 40p H E55 TIMER - 56ps
SR3 £5.20 + iy 2N'3819 - 32p H 556 (dual 555) - £1.10 H
SR3AS  £4.80+ As featured 3N 141 - g8p s HA 1156 - £1.60 H
Spare nozzle 60p ea. in’ET{ Oct. 75 edition c$715 -18p H {similar to
Please state type FEATURES {Similar to MC1310pP)}
- #* Triple Op-amp pre-:'implifier 2N 3819) ORP12 . 72ps
hasn #* Power ‘Darlingtons’ {BF180  -40p s 8A Triac -£1.18 s
NICKEL - CADMIUM #* Modern styling BRY39 -72p s ZN 1034E  .£4.70 s
RECHARGEABLE CELLS ¥ 25W per channel into 8 ochms; BOOKS (z}
,a‘ Sim. to nom. charge L Hi-i hi -
‘;gmlm - dry cell capacity  cur. (mA) Complete kit with i-fi lqts and tfps i 38p ea.
assembly instructions Towers international transistor selector  £2.95 ea.
HP7 0-5Ah 50 £1.10 s AT .
‘ + £374V Electronic components (Newnes) £1.80 ea.
< H;11 ;gm ;gg g :g s Overseas orders £34.50 3 P.C.B. bly (N ) £180 eca.
- B S.A.E. for full spec. Electronic di N
_HP2 40Ah 400 £270 s ronicidianeps}{Nevwrics] 5180, =
ELECTRONIC iGNITION UNIT ﬁ'/‘z BATTERY ‘SAMOS’ CASES Low-cost blue cover and white base
. PVC steel cases
& Hich ner - ELIMINATOR
pe F:: ZP; 4°:tT:::Zn§ines Switched output 6, $1 50Wx 50H x 100D £1.03+ s
* Improved start/running 7-5 or 9V at 250mA. $2 100W x 50H x 100D £1.17 + s
= ,c'.’ ! D.C. pos. or neg. earth §3 150W x 50H x 100D £1.31+ s
risper’ throttle response .
% Reduce battery drain H $4 50Wx75H X 125D £1.47+ s
$5 100W x 75H x 126D £1.68 + s
Neg. earth or pos. earth ; w : §6 150Wx 75H x 125D £1.97+ s
£15.00 + s - SPECIALSSFZ:(EW;:('ISH x 125D £219+ s
at ired It
Please state type require I 60p i ordered simut Iy with
order for SAMOS cases - case price less 26%
CONDITIONS OF SALE : ALL
Al prices are ex-VAT 144 MHz Converters E
1 affixed with 5 add 8% . 28-30 MHz £15.25+H AVAILABL
Pyt i 24MHz  £15.25+H EX-STOCK
:f:zi::z‘:‘;‘;’;" 70cm - 432 MHz Converters 432 MHz Varactor Tripler
Overseas orders add 25%’ 144-146 MHz £18-26 + H £17.656+H
Cash with order. Cheques/Postal 28-30 MHz £1825+H
Orders to Doram Electronics Limited,
:.0."80); n:a, L:cds, LS12 zus0 144 MHz Duai Output Pre-Amp | M252AA Rhythm Generator
mall order handling charge of 41
for orders under £3.00 N i £9.25+H £7.99+H
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£ e I c I < o N N S|
DIGITAL : CLOCKS : KIT : CALCUATORS

“ALPHA': 4 GREEN ‘5" HIGH DIGITS . ®. P
Alarm Std. 0 u e It S
Alpha Module (excl, case) ......Kit 13-00 10:00
: Alpha Module (excl. case) ...... Built 14:00 11-00 §
’ Alpha complete: Perspex Case Kit 15-50 12-50 r . .
. Alpha Clock: Perspex Case ....Built 21-50 17-50 o e ‘
u ALARM " @ Tilt Snooze @ AM/PM @ Mains failure Ind. @ INCLUDING VAT, P. AND P. Ly
.@ Auto-Control Brightness by Photocell @ SATISFACTION GUARANTEED
- 1 ] M —— F— — . R

“DELTA': 4 RED ‘5" HIGH LEDs p Modern 2 Part Case

i‘ Delta Module (excl ) Kit I-:I'arg; 98 t:d @ Drilled p.C.B.
elta Module (excl. case) ...... . . N P S
Delta Module (excl. case) ......Built 12-00 9-50 4 Digit Display 0°5 inch high
Delta complete: Perspex Case ..Kit 15-00 12-00 All components included

Deilta Clock: Perspex Case......Built 21-00 | 17-00 Even Mains lead included
Deita complete: Teak Case ....Kit 15:70 12-70 Full instructions .
I R R RIR o sssembiy Draving s

Circuit Diagram ‘
(YXY Y XX
You supply only mains plug

Perspex Case Colours: Black, White, Red, Green, Blue, Orange
Built Modules and Clocks: state 12 or 24 hour (Delta 12hr only).
Complete Clocks: 2 Year Guaraniee 3

] — — — T— ] and standard tools —
; “*NOVUS"™ CALCULATORS
E 650 Mathbox ....£5-40 @ 850 Mathbox .... £6-75
4510 Mathematician .. £16-20 @ 6020 Statistician .. £21-60 et

C.W.0. PULSE ELECTRONICS (PW13), 202 Shefford Road, Clifton, Shefford, Beds. SAE complete range
TELEPHONE: HITCHIN (0482) 814477

New Release !
PLAIN P.A.K. STRIP

Echo-chambers. Variable time delay. Variable number of repeats
Uses cartridge tape (not loop) giving very lorg life. More versa-

tile than other units costing several times the pricel £37-50 5 (Patents applied fo)
e Tj‘_‘ne{s. ;.. | [ La -" 2i6h tereo-decoder and L.E.D. — M k / b d

ndicator. Requires only 6 volts, 20ma. q

Séere:‘:tAAmps. :i-zwatt, 8°'Em'a/w"h :nobstamz Escutcheon ﬁz: axe your own p c oaras

10-watt Amps. 12 volt D.C. 3/8/150hm outpu: : H H

Cartridges. Acos Qb 104 GocarmieIDisond ; £1-50 . without etchlng

gunrldgs's. Acos GP 101, Crystal/Sapphire/Compatible £0-50 ~ y

Speakers. 21"—8-ohm £0-:35 et 5

Speakers. Car Stereo. 8-ohm, 5-watt. In cabinets £2-50

Dynamic Tape Mikes with remote-control facility £0-90

Crystal Tape Recorder Mikes £0-80

Crystal Mike inserts with bracket £0:20

Indicators. 12-volt L.E.D. In Chrome Bezel £0-35

“'‘Bargain Bags' 4lbs Caps/Resistors/Transistors/Diodes £4:06 8” x 4” shee

: Use with

types A and B
as previously

. advertised

1

ALL ABOVE ITEMS PLUS #23% VAT —

only 39p inc
VAT and
PRICES IN THIS ADVERTISEMENT RELATE postage

TO EXISTING STOCK ONLY. SEND
STAMPED ADDRESSED ENVELOPE PLUS
10p IN STAMPS. FOR FULL DETAILS OF
ALL THESE ITEMS PLUS OUR COMPLETE

: ® STOCK LIST.
Fluorescent 12-volt Camping Lights. '?,12”1133'“:? ﬁ% PLAIN P.A.K. STRIP is a very thin copper-coated P/C
" 8-wal . I Ly . . "
“*Disco type 3-Channel flashing light units. Bullt-in mike. No board with a self-adhesive backing. Cut any shape you want
" nt_:onr;ectlo;é\%efgo%{lo %népo 40 o £17-50 with scissors and just stick down. Butt solders perfectly.
Mﬂltm:tg::'A.c. 0/1000 \}ons.s.R.nge'é.M me. -150kohm £3:80 Use on plain drilled matrix board and you can prick holes in
D.C. 0/1000 volts. 7 Ranges it with a pin
D.C. current 0/10 ua to 0/500ma. 4 ranges. ‘
Reslstance 0/130 ohms. 0/100 megohms. 8 Ranges. .
Decibels —20 to 62 db. £14-50 X
Panel Meters. 0/30 ua. 43" x 34", Illuminating kit available. £3:50 TIP OF THE MONTH. How to turn a plastic box into
Soidering frons. 15-watt. Pencll Bit. £1:40 0 n .
Servisol Switch Cleaner (with Snorkel) £050 a screened box—line it with PLAIN P.A.K. STRIP.
Copper-clad Fibre Glass Board. Single-sided. Square foot £1-00 | 1
Double-sided £1-25
‘‘Fotolak™ Light sensitive spray for printed circuit making £1-30
P B Yo st 8
|rric Cl *
s ~ ‘ PRINT-A-KIT
ALL ABOVE ITEMS PLUS 8% VAT o - - ELECTRONIC SUPPLIES
G. . MILWARD, 39 Alum Rock Road, POSTASE: Below £10 500 408 SHARROW VALE ROAD, SHEFFIELD Sti 82P
Tel. 021-327 2339 Birmingham B8 3DR. Above £18 Free
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SOLAR CELL COSTS

Japanese interest and capability
in electronics is now well known.
A quick look at what these Easterners
are up to proves very interesting.
Toshiba, for exampie, has issued a
statement which is truly staggering;
they intend to cut the cost of solar
cells by 99 (ninety nine) per cent! The
company has discovered a new
method of producing the silicon
celfls. Instead of making each one
separately, the silicon material is
pulled in a long strip from a meit.
Aptly described as the Sunshine
Project it appears to be showing
great promise as a method of fabrica-
tion. To date, ribbons of solar cell
have been pulled which are about
300 um thick and some 30mm wide.
The tongest "pull" so far is 800mm.

ELECTRONIC
ENGRAVING

Elsewhere in Japan the mighty
Matsushita has been concentrating
its efforts in another direction;
electronic engraving. One application
is in identity cards or credit cards,
etc. The image is picked up by a
vidicon camera and then fed into a
memory. This can then be held
andfor fed to an engraving head.
This takes the form of a stylus which
cuts into the *“card”. The latter is a
biack (or dark) surfaced plastic which
has a lighter colour immediately
beneath it. The stylus pricks into
the surface of the card exposing the
lighter areas. The greater the signal
from the memory the further the stylus
bites into the plastic and so the
whiter that part of the .image
becomes. Some 32 degrees of tone
are possible and the engraver
operates at a resolution of 5 lines/
millimetres.

Securitywise it appears very useful
since the photograph cannot be
removed nor another inserted in its
place. Also, since the plastic isn't
laminated, it isn't possible for would-
be baddies to erase magnetic stripes
by heating the cards until the

temperature is above the curie point
of the material. Already two chains
of petrol stations are using the
system.

Practical Wireless, July 1976
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32" COLOUR TELLY

Our last port of call in Japan is
the Sony Corporation which just
launched a 32in. colour television
set. Neck of the tube is 36-5mm in
diameter and it has a deflection
angle of 114°. Perhaps big is
beautiful?

SPECIAL TUBE

Speaking of displays reminds me
of the new high-resolution crt unit
which has a spot diameter of one
fifth of a millimetre. Resolution is
193,354 separate picture elements
on its 8 x 10cm screen face and it is
aimed at rather specialised markets

. such as nuclear and X-ray scanning,

etc.
SUN POWER
Earlier | talked about Toshiba

making solar celis in ribbon form.
In the United States an American
company has opted for a different
idea. It intends to market a hand-
held unit which will collect and
convert solar energy. One market
option is to use the units to power
calculators and portable radio
receivers. A special technique is
employed which enables the company

‘to claim that it's units only need 30%

the number of silicon cells required
by more conventional approaches.
Not available here and no further
information as yet, but it looks

. promising.

GOT IT TAPED!

Know what happens when you
speed up a tape recorder ? The voice
goes higher and higher as the speed
increases and, of course, more
words per minute are transmitted.
One enterprising company has
launched what it calis a “Pitch
Control microcomputer”. Using this
device enables the speed of speech
to be altered without altering it's
pitch. Using a digital technique it
samples the speech from a tape
running at normal speed but it does
this sampling at a rate of 16kHz. The

www americanradiohistorv com
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tape speed is controlied by the user
who can slow it down or speed it up.
But as it slows (or speeds up) so
the sampling rate slows or increases
accordingly in step with the tape.

In many anaiog methods of
attempting to do this a probiem is
encountered; the splice noises and
other pops are noticeable. In this
digital approach a special intelligent
splicing algorithm is employed. The
voice input is sampled and digitized,
and this data is then stored in a RAM
(random access memory). The data
entering the memory is, of course,
always a function of the tape speed
but when it comes out of the RAM
it always does so at the basic centre
frequency of 16kHz which thus
ensures that the pitch remains
unchanged.

C.B. FOR U.K.?

Shortwave listeners and others
who have tuned into the American
27MHz Citizens Band will know that
it makes for hours of fascinating
listening although sometimes it .can
be baffling. A storm is brewing in
the US over this band and it will be
interesting to see just how it is all
resoived. To operate on the Citizens
Band in the US is comparatively
simple and it has an avid coilection
of users. It has been estimated that
in the US alone there are some
10 million Citizen Band enthusiasts—
all transmitting at one time or another.
Now this does tend to make the band
just a tiny bit crowded and, as some
tyros point out, ten million Citizeh
Band users are packed into 250kHz
while only 250,000 Hams are allowed
to use some 42MHz of r.f. space ali
the way up to 450MHz. The problem
is compounded because many feel
that expansion around 27MHz is not
the answer and are eagerly looking
to other frequencies. Troublé is that
there just isn't any area in the r.f.

' CONTINUED ON NEXT PAGE
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MORE

spectrum from 27MHz right up to
1GHz that is free and the oniy way a
slice would be available would be by
taking it away from other users.
Would it be too dramatic a thing to
‘suggest that Hams should be very
vigilant indeed—it could be their
pieces of the ether which are taken
or, even worse, shared with 10
million CB users—and that's only in
the US!

A 'HOLY’ BUSINESS

dust to keep a sense of proportion
when you think of small things, how
about an American company which
“drills” a 0-001in. hole in a metal cap.
The hole is then electro-polished to
smooth out irregularities around it's
diameter. Then, it is electroplated
with gold to prevent corrosion
closing it up. The plating reduces

TLINE

; ON RECENT DEVELOPMENTS

the size of the hole to something
like 0-00001in. in diameter. The
object of the exercise is to test
hermetically sealed packages for
leakage and with the hole and press-
ures invoived, the leakage rate is
something of the order of 10-8 atmo-
sphere cubic centimeters/second. |
understand that .the method works
very well on the whole.

MINI RELAY

For the builder of miniature things,
atiny relay from the US will doubtless
be of interest. Measuring only
0-64in2 by 0-4in deep, its contacts
are capable of switching 2A at 28V
d.c. Contact resistance is given as
less than 50 milliohms and the 2 pole
double throw unit | saw was rated to
keep going for over 100,000 opera-
tions.

CHIP ‘C's’

The last item is really a kind of
rehash. Chip capacitors called Vee
Cals were launched and were novel
in that along their sides they had a
series of adjustment points. By
rubbing a pencil and forming a
conducting bridge between two of
these points, the capacitance of the
otherwise "'fixed” capacitor could be
aitered. The company has now
altered the range of values and also
brought out the adjustment points
so that they lie on the top face of
the chip thus permitting easier
adjustment. Nominal capacitance
values range from 1 to 55pF and the
capacitors measure only 012 x
0-1 x 0-03in.

LAST MONTH

In the item 1k CQ’s the final para-
graph should have been included
under “Creditable”.

RSGB

RADIO COMMUNICATION EXHIBITION

Alexandra Palace July 30/31st
and August 1st 1976 .

Al dra Palace is situated in the M

Il Hill area of North London
—easily reached along the North Circular road (A) and easily

Mail Order

accessible from A1, A10, A11, Adl, M1, M3, M4 etc. London
transport bus services 29, 41, 102, 123, 134, 212, 221 and 244 are
within easy walking distance and bus No. connects with
the London Underground service at Wood Green on the
Piccadilly line and Finsbury Park; served by both Piccadilly
and Victoria lines. The buildings and mast are easily seen
from the east and south of London and form a visible landmark.

Talkein Talk-in facilities will be provided on 2-80-160 metres.

Family interest There are many facilities ided free which bers
of the family not interested in the exhibition may usei-—
18-hole pitch and putt golf course, boating lake, park trail,
ski slope, children's playg d, op ir roller skating rink
(bring your own skates), rose garden (open through exhibition).

Catering Buffets and bars provided—open all exhibition hours.
Open Friday 1000 hours to 2000 hours—official opening 1200
Saturday 1000 hours to 2000 hours
Sunday 1000 hours tc 1600 hours

Charges Parking free
Entrance to exhibition: Adults 40p
Children 20p

Opening ceremony will be performed by Lord Wallace of Cosiany,
next years RSGB President, at 1200 hours on Friday 30th July.

Coaches Adequate free parki
BBC Ceefax demonstrations,
Disabled Facilities exist for wheel chairs.

Caravans will be permitted on the race-course car park, but are not to
be used for living in.

Creche will be provided for children, supervised by full qualifled staff.
Raffle A portable TV to be won every day!

Additional attraction It is hoped that a local radio station will be
broadcasting direct from the exhibition.

International Night There will be a reception at 6pm on Friday evening
for our overseas visitors, for which 75p will be charged.

RADIO SOCIETY OF GREAT BRITAIN

Protection Scheme

The Publishers of Practical Wireless are .members of the
Periodical Publishers Association which has given an under-
taking to the birector 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 is
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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' 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
ciwssd 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 fundamentais of
electronigs 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 training can be carried out in the
t 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.

: Build an oscilloscope. o
= As the first stage of your training, -
S J{IH)  you actually build your own Cathode T
2 -ray oscilloscope! This is no l
toy, but a test instrument
| that yau will need not only for the T
course’s practical experiments, .

but also later if you decide to

T

|
& develop your knowledge and enter the
] @) O ,l profegsion. It remainsgyour property Read, draw and Carry ou.t SAdLe 40
—_ and represents a very large saving understand experiments
over buying a similar piece R . . on basic circuits
2 of essential equipment. circutt d|agrams. et g —

In a_short time you will be able to  experiments on a wide variety of
read and draw circuit diagrams, different circuits and turn the
understand the very fundamentals  information gained into a working
of television, radio, computers and knowledge of testing, servicing and
countless other electronic devices  maintaining all types of electronic

and their servicing procedures. equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.

L f F 3 3 R 2 0 R L & 0 R F F R 0D P R 1T R T R T T 7
OUR COURSES RECE{VE A FREE = Brochure without obligation to: i

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN

CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO i
FROM A COMPUTER AND CON- 1g ELECTRONICS SCHOOL, Dept WH7¢ i
TAINING MANY DIFFERENT B P.O. Box I56, Jersey, Channel Islands. ]
COMPONENTS THAT CAN BE b ame ' i
USED IN EXPERIMENTS AND | |
PROVIDE AN EXCELLENT I ADDRESS |
EXAMPLE OF CURRENT ] ‘ (Block caps please)
ELECTRONIC PRACTICE l------------n-----u-----cnpnpﬁsenl
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GIRO NO. 331 7056. Access and
Barclaycard accepted.
C.W.O. only. Terms of business as

) Fully branded devices f
VAT INCLUSIVE PRICES [} byanced devices from

Add 20p P & P—No other extras MULLARD, etc. in our Catalogue.

_ Export Order ~enguiries |
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preampilifier

or the P DISSO SE9TE

oLLOWING the publication of the PW Stereo
FDisco System in the December 1975 and

January/February + 1976 issues of PW some
correspondence was received commenting on the
lack of bass when using some of the recommended
ceramic pick-up cartridges. It was therefore decided
to design a simple stereo equalisation preamplifier
to cater for.two turntables.

Since the amplifier response is linear, within the
usual audio limits, and most disc recordmgs follow
the standard Radio Industries Association  of
America (RIAA) curve, it follows that if a pick-up
cartridge is used which has an output that is pro-

R17-20 +30v
15K

R13-16
15k

tnput

C1-4%
47pF

* See table

77/97, \ W21

C.TOMS

response that takes into consideration the disc re-
cording characteristic, the deficiencies of the pick-up
cartridge used, and the amplifier loading. Resistor
R1 and capacitor Cl provide correction but since
the value of these components will vary with the
make of cartridge a table is given for the more
popular types of cartridge in use. Where no infor-
mation is available experiments with values of Rl
and C1 should provide satisfactory results.

As well as correcting the loss incurred by the
matching procedure the preamplifiers will provide
some extra gain for the low output type of cartridge,
such as the Sonotone 9TAHC.

% components list

“RIT20 1840
REIR 2700 .

mis&eﬁm s .
- T fd, BG‘IS& o simﬁar iaw»nofse ﬁP!ﬂk S’vim zl. ;
" cirguit -boaed " tReaders PCB 8ervme, - agd8). o)
Saf&aneﬁcgmectmgmre W

g

Fig. 1: The circuit of one of the four preamplifiers required for the
two turntable stereo system. .

portional to the velocity of the recording then the
result will be attenuated low frequencies and accen-
tuated high frequencies.

In the case of magnetic pick-up cartridges the
RIAA correction is usually incorporated in the pre-
amplifier circuitry. In the case of the PW Disco
System any such correction would be most un-
desirable as it would affect all the mixer inputs.
The use of a magnetic pick-up cartridge would also
bring hum problems.

THE CIRCUIT

The matching unit comprises four separate pre-
amplifiers, one of which is shown in Fig. 1, and calls
for an equalising circuit which has a frequency

Practical Wireless, July 1976

The component list above is for all four preamplifiers. If any other
form of BC184 is used check leadout connections against those shown.

CONSTRUCTION

The printed circuit board is shown full size in
Fig. 2 together with the layout of the components
on the board. The prototype board is mounted on
the rear right of the Disco control panel, next to
the pick-up inputs. The turntable screened leads
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are disconnected from the mixer
inputs and connected to the cor-
responding inputs on the match-
ing unit. The screen of each
pick-up lead is connected to the
respective centre pin of each
input, as indicated on the PCB.

The output of each pre-
amplifier is connected to the
respective mixer input in a
similar manner, using short
lengths of screened lead en-
suring that the screens of these
are connected to BOTH the
matching unit and the mixer’s
copper plane. This also provides
the negative side of the supply
voltage. The supply for the unit
is obtained from the 30V posi-
tive stabilised supply which
feeds the main preamplifier
board in the Disco.

Qutputs

MONO OPERATION

The matching unit may also be
used for a mono pick-up but it
must be appreciated that a
stereo cartridge connected for
mono will require slightly dif-
ferent values for the resistor R1
and capacitor Cl1, which will
have to be found by trial and
error. On mono only two of the
matching amplifiers need be

Inputs

Fig. 2: The PCB is shown here full size for the four preamplifiers, together with the wired up on the printed circuit
component layout. board.

Signal success with this cleaner type? (3-4,-6)
7 Lace used in 14 Down? (7)

TECHNICROSS 1 ACROSS
N 0. 14 ‘ 9 Oscillator badly installed? (3)

10 Little senior citizen starts O.A. Peru (3)
6 11 Onions and rice but no ham in it (7)

13 Soothe media about one subject (5)

14 His receiver is in the loft (5)

16 He arranges aerial exhibitions (7)

18 Army power unit on 2 Down? (3)

20 Drop of spirit around tone-nut? (3)

22 A case of over-charging? (7)

23 Hear them as substitutes for letters (8, 5)

DOWN

1 Undistorted in real modulation? (6)
2 Radio sisters at the spa? (6)

3 Power unit with split infusion (4)

4 There's no interfering with this! (8)
5
6

Do tire of adapting such valves . . . (6)
i .. and smoothing over such voltage problems?
. 6)
8 Thousands of burn-outs! (9)
12 1t’s opened up at full power (8)
14 Addiction to the relay system? (4-2)
15 It gets woolly reception from Spain (6)
17 Linked with the 007 programme? (6)
18 Fiddlers in the radio business? (6)
21 C..L.D.'s distortion is a record? (4)

7 | FOR AMUSEMENT ONLY
- ANSWERS NEXT MONTH
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Unjust comment?

I have just bought a Sinclair
Oxford 300 calculator, and con-
sider your comments in the
“Special Product Report” on this
calculator, completely unjustified.

First, I would not describe
the case as “dull” but rather
plain; it is functional rather than
“flashy”, and the on/off switch is,
contrary to your opinion, perfectly
acceptable. I find it exceptionally
good for hand-held operation, and
no worse than most, for desk-top
use.

I would therefore like to con-
gratulate Sinclair for producing
an extremely able calculator at a
very modest price, and in my
opinion stands up very well when
compared with more expensive
models.—Sean Kelly (Notting-
ham)

Speedy valve

After fruitless weeks searching
my local dealers in Eastbourne
for a 6BR7 valve, and obtaining
comments like “No sir, never
heard of that before”, or “you
won’t get one of those these
days”, I wrote to RST Valve Co.

I posted the order on the 15th
March and got my valve on the
17th March. As you can imagine
I was amazed at this type of
service. Thank you RST and PW.
Brian Ward (Eastbourne)

Save it!

When using the PW Tuner Cas-
sette in a tape machine with a
remote control facility, it is
possible to save on batteries by
simply plugging in the micro-

Practical Wireless, July 1976

~wood School,

phone and moving the mic.
switch to OFF. This switch is
usually wired as a pause control,
and turns off the power to the
motor only, leaving the electronics
supplied with power. This is for
setting-up’ purposes, such as
obtaining a correct recording
level.

An alternative to this, if the
microphone has no
switch, or to obviate the need for
carrying the microphone, is to
insert a suitably wired spare plug
in the ‘remote’ or possibly the
‘mic’ socket depending upon the
type of connection wused. The
problem of dents in the pinch
wheel, is eliminated by a small
stiff strip in the tuner cassette,
which occupies the same position
as the tape would in a normal
cassette. This prevents the
capstan coming into contact with
the wheel whilst not running.—
Peter Rostgaard (Broxbourn)

Good work, Robin!

The Geography teacher at
Codsall Comprehensive School
wanted to build the PW Music
Box electronic organ for his
children and, knowing my en-
thusiasm for electronics, asked
me to help him, although I am
at another school. We only
worked for about an hour a week
but managed to finish it and to
tune it with the aid of a piano.
Another teacher, Mr. Simkin has

-a commercial version of the

organ but prefers ours to his own!
The Headmaster Mr. Bates, and
teachers Messrs Price, Mincher
and Mansell were all impressed

~with a demonstration so all 1

can say is that it is a very good
design.

I hope that you can publish
my letter.—Robin Bayley (Kings-
Allrighton, near
Wolverhampton)

What? No rumba

The Rhythm Generator project
featured in May ’76 PW un-
doubtedly created great interest
among comnstructors who are
musically inclined and tribute
must be paid to the skill of SGS-
ATES in designing the M252 de-
vice which is the basis of the
project. Musical readers may at
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the same time share my curiosity
why given a capability of 15
rhythms, SGS-ATES elected to in-
clude the rarely used Jazz Waltz
and Shuffle at the expense of the
much more common Rumba.

This is perhaps even more
puzzling when one observes that
the companion device M253
(which provides for 12 rhythms)
actually includes the Rumba but
excludes not only the Jazz Waltz,
Mambo and Bajon—but also the
ubiquitous Foxtrot.

Unless there is an electronic
explanation—and I can think of
none—one is tempted to conclude
that SGS-ATES know a great deal
more about IC technology than
they do about contemporary
dance rhythms! D G Daverson
(Brentwood)

Wake-up PW

I understand from your com-
pany that you have cancelled
your subscription service. Could
this possibly be true? If so, this
must surely mean one more nail
in the proverbial coffin of yet
another well established, and, I
gather, profitable magazine.

I know many people, including
myself, who took PW by subscrip-
tion, who will now think twice
about taking PW on a regular
basis, especially as recent price
increases have pushed the price
out of all proportion. True, its a
good magazine, but when you
have to go out of your way to
obtain a copy, its logical that
you’ll only do it if there is some-
thing published that really cap-
tures the imagination.

This action possibly affects
your foreign readers even more
so than your UK readers. They
have no way of obtaining a copy,
except by subscription.

How many readers can you
afford to lose by such moves?
Another point that I would like
to grouse about is the subject of
back editions of PW. Many times
since taking PW, I have been told
of an interesting project that was
published in months gome by. I
would gladly pay the cover price
plus a little extra to get my hands
on that particular issue. But can
I?—not on your life!

So come on PW, wake-up, and
lets have a bit of good old-
fashioned service for your faithful
readers.—T. McCahill (Barrow-in-
Furness).
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ANTEX ALARMS

Antex (the soldering iron people)
have taunched what is believed to be
the first D.LY. burglar alarm kit which
complies with the BS 4737 Standards.

The picture shows the control box

of the battery-operated version
(model A1 B). The kit comprises the
control box with instructions, 6in.
(15cm) alarm bell, heat sensor, exit/
entry switch, 6 magnetic contacts, 30
metres twin and 15 metres 4-core
cable, 100 cable clips, screws,
rawlplugs, terminal block. Price is
£50 plus 25% VAT and batteries.

colin rictes

A mains/battery version is also
available for £74.

The control box is a strong steel
box of pleasing appearance. it houses
the electronic circuit necessary to
ensure reliable operation and to
reduce the chances of false alarms
to a minimum. Magnetically operated
switches are fitted to doors and
windows where an intruder is likely
to attempt gaining access to the
property. These switches are con-
nected to the control box by “double
pole wire”, The control box is fitted
with a key-operated ONJOFF switch.
When the key switch is set to the ON
position, any of the door or window
switches being opened will cause the
alarm to sound. Closing the door or
window again will not stop the alarm
sounding. Cutting either or both of
the double pole wires or shorting
them together will also cause the
alarm to sound. The only way to stop
the bell ringing under any of these
conditions is to turn the ON/OFF key
switch on the control box to the OFF
position.

Further information from Anfex
Electronics Limited (Dept. P.W.), May-
flower House, Plymouth, Devon. Tele-
phone: 0752 67377/8.

TRIMMING POTS

Lemo (UK) have announced a range
of minilinearand exponential trimming
potentiometers: the Siegert cermet
TPO C range. Measuring 4 by 5 by
2-6mm, they are ideal for p.c.b. and
hybrid circuit work. Values offered are
from 470Q to 1MQ (exponential), or
100Q to 1MQ (linear), at a power
rating of 150mW at 70°C.

The exponential effect is achieved
by joining two tracks of differing
characteristics, at a point between
125° and 165° of function angle.
Total angle of travel is about 260°.
Resistance tolerance is 4 30%.
Siegert say that the potentiometers
comply with DIN 41 450 when used as
trimmer resistors.

Applications suggested for these
micro potentiometers include car and
pocket radios, paging devices, com-
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puters, hearing aids, calculators,
electronic watches and defence
circuitry. Further gen from: lLemo
(UK) Ltd., (Dept. P.W.) 6 South Street,
Worthing, Sussex BN11 3AE. Tele-
phone: 0903 204651,
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CABLE METER

Electronic Services & Products
Limited announce.a new instrument
for accurately determining the length
of coaxial cables and the location of
open fauits.

Its circuit incorporates ICs; it is
completely portable and its small
size makes it an ideal piece of test
equipment for Service Engineers,
TV Service Departments and En-
gineers concerned with the location
of open faults.

Measurement is made by connect-
ing the cable to the instrument and
reading the length directly in metres
off a linear scale. Lengths of coax
from less than 10cm up to 100metres’
of either 50Q or 75Q cable can be
accurately measured simply by select-
ing one of the four ranges.

Power is provided by a 9V PP3
battery or similar type and a LED
battery monitor is incorporated which
does not light when the battery
voltage drops below a certain value
thus preventing a false reading being
made.

Price of the instrument is £45-00
inclusive of batteries. For further
details contact: E & L (Dept P.W.)
Cross Lane, Braunston, Nr, Daventry,
Northants. Telephone Rugby 890672.

TRANSFORMERS GALORE

S. G. Wright Ltd. of Burniey inform us
that as transformer suppliers .their
boast is that they have a transformer
for almost every application required
in P.W. projects. In fact, they have
their own winding equipment and
will wind to readers’ specs. at very
keen prices.

H you send them a stamped,
addressed envelope, they will - be
pleased to forward a free copy of
their catalogue/price list. S. G,
Wright's Litd., (Dept. P.W.) Bishop
House Works, Rylands Streel, Burnley,
Lancs. Tel : 26934.
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TAPE-SLIDE SYNCHRONISER
Square M Electronix inform us that
they market a “Mark HI" tape-slide
synchroniser for £20 plus 90p for
postage and packing.

it is designed for use with auto- -

matic slide projectors and reel-to-
reel or cassette stereo tape recorders.
The 1kHz pulse signal duration is
pre-timed to make it suitable for use
with any automatic projector. Con-
necting ieads are suitably terminated
to suit standard DIN configurations.

In order to achieve the maximum
economic use of a cassette tape, the
recording of the pulse is on the left-
hand channel and the commentary
or music on the right-hand channel.
This facility enables the use of
cassettes in both directions (side 1
and side 2). This selection of tracks
offers greater flexibility with com-
mercially available cassette re-
corders. At the same time, however,
the possibility of the recorded 1kHz
pulse interaction between channels
is minimised. Due to the track alloca-
tion for casseftes, the LH channels
are well separated when the record-
ing is made on side 1 and side 2.

Although the selection of tracks is
not compatible with the Philips sys-
tem, which restricts the cassette to
unidirectional use requiring a special
record-replay tapehead, the Square-
M Electronix method offers bi-
directional use of either cassette or
reel-to-reel recording and reproduc-
tion facilities of any commercial unit.

By special request, the wiring of
the pulse record and replay DIN
socket can be made in accordance
with CET'S, USPEC 2 or IEC pro-
posals for international pulse stan-
dardisation.

Further information on this very
interesting piece of equipment may
be obtained by sending a stamped,
addressed envelope to Square M
Electronix (Dept. P.W.) 34 Rippleside,
Portishead, Bristol, BS20 9NB. Tele-
phone: 0272 844595.

—

STEREQ
PAPE DECK or|
CASSETTE MIC.
RECORDER.

The diagram above shows how the synchro-
niser is connected to an automatic projector
and stereo recorder, The photograph shows
the unit together with a typical recorder and
projector.

Practical Wireless, July 1976
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PYE PORTABLE

Pye Ltd. have launched a new
portable receiver called the 1650.
It has a power output in excess of
1 watt, has four wavebands, long,
medium, VHF and a 49 metres
shortwave band. There is also a
push-button wave change together
with a slider volume control.

An internal ferrite rod aerial is
provided for long and medium wave-
bands, while for shortwave or VHF
listening there is an external hinged
telescopic aerial.

The 1650 can be mains or battery
operated, each set being supplied
with a detachable mains lead. Should
battery operation be preferred the
power source is four standard 1-5

volt batteries. There is a separate
on/off switch which ‘allows controls
to be pre-set and a two position tone
control—high and low. Should the
use of an earphone be required
there is an earpiece socket suitable
for 3mm plug.

Housed in a scratch resistant black

Abstrene cabinet with silver carrying
handle, the 1650 is equally suitable
in the home or in a ‘knock about’
situation. It measures 267Tmm x
158mm x 60mm, and the recom-
mended retail price is £37-50.

BURGESS SOLDERING IRON

4

Burgess Power Tools Limited have
introduced a new Soldering fron and
a complete soldering kit. Both are
available through tool stores and
DIY shops. g

The Mode! 25 Powerline 25 watt
Electric Soldering lron is balanced
to allow it to be laid on the bench or
worktable without the soldering tip
resting on the working surface. it
has a long-life copper/cobalt tip
which is easily exchangeable, 6ft.
(1-9m) of cable, and is guaranteed
for twelve months. Recommended
retail price is £3-25 plus 8% VAT.

The Powerline soldering iron is
also contained in the Model 25K kit
which also includes a supply of
resin-cored solder, a heat dissipator,
a locating and positioning probe,
tweezers, and an interchangeable
2-30mm (3/32in) cobalt/copper tip
for intricate work. This kit is also
guaranteed for twelve months and
full working instructions are included
with both models. The cost of the
Model 25K is £4-50 (r.r.p.) + 8%
VAT. Burgess Power Tools Limited,
(Dept. PW), Sapcote, Leics. LE9 8JW.
Tel: 045.527.2292.

SQUARE-M PROJECTOR n
SYNCH.,UNIT
M 11T -
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GOING BACK...

Bynatron info.

HIS month, I wonder if
I readers could help me a
little. I am searching for
information on the Dynatron com-
pany together with photographs
of some of their earlier receivers.
1 hope to compile a “Going Back”
on this firm some time in the
future and any help would be
mightily appreciated!

Pintage meeting

EMEMBER from time to
R time we mention Tudor
Rees’ vintage wireless em-
porium? Well, if any readers are

interested, Tudor is holding a
meeting on July 4th at 64 Broad

Street, Staple Hill, Bristol BS16 -

SNL. Anyone interested in vintage
radio is cordially invited to attend
and take along a piece of vintage
gear or a component to show
around and have a general chin-
wag about the “good old days”.
I'm afraid it’s rather short notice
but Tudor’s on the phone if any-
one wants to get in touch (Bristol
565472). Should be well-worth
attending! Whilst on the point,
Tudor tells me that his 1976 full
catalogue is ready. Apart from
equipment for sale, the catalogue
includes some photographs of
early gear, period adverts (my
favourite) and technical tips.
Price is 50p post paid or for our
colleagues across the pond, $2
airmail, post paid.

Sir William Preece

IR William Preece, F.R.S. was
S without doubt one of the
country’s most outstanding
engineers at the end of the
Victorian era. He influenced the
course of Victorian telecommuni-
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cations development in the United
Kingdom more than any other
man. As Preece grew to manhood
(he was born three years before
Victoria came to the throne)
electricity began to be utilised for
signalling and silver plating. With
the discovery of more about the
qualities of electricity, physicists
had to amend their hypotheses.
That process of revising theories
was bound up in the Victorian
way of life. It is therefore rather
apt that a record of Preece’s life
should be published in the year
that marks Alexander Graham
Bell’s invention of the telephone.
The record comes in the form
of a book entitled “Sir William
Preece, F.R.S., Victorian Engineer
Extraordinary”. Author is E. C.
Baker and there is an introduc
tion written by Professor J. H. H.
Merriman of the Post Office.
Preece said once of Marconi, at
a Royal Institution lecture in

1897, “He has not discovered any’

Sir William Preece, F.R.S.
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new rays. His receiver is based
on Branly’s coherer. Columbus did
not invent the egg, but he showed
how to make it stand on its end.
Marconi has produced from
known means a new electric eye
more delicate than any known
electrical instrument, and a new
system of telegraphy that will
reach into places hitherto in-
accessible . . .”

This book has been written with
great charm and erudition. It is
a volume which will be welcomed
by all those interested, or engaged
in, all fields of telecommunication.
As today’s prices go, you get
very good value for £6-50 with
this book. Publishers are: Hutch-
inson & Co. Ltd., 3 Fitzroy
Square, London, W.1.

Pintage CR

BOOKS FOR DISPOSAL

Would sell or swap the following
for an SX28 or ARS8, condition
unimportant so Iong as it’s com-
plete. Wireless Telegraphy and
Telephony by W. H. Eccles
(c1915). Newnes Everyman’s
Wireless Book by F. J. Camm
(c1937). Newnes Chronicle Wire-
less Constructors Encyclopaedia
by F. J. Camm (c1938). The Book
of Practical Radio by J. Scott-
Taggart (c1933). The Elementary
Principles of Wireless Telegraphy
by R. D. Bangay (c1918).
Admiralty Handbook of Wireless
Telegraphy (c1925) and R.S.G.B.
Handbook and Supplement
2nd. Edition (c1941).—R. W.
Sharp, 77 Cloche Way, Upper
Stratton, Swindon, Wiltshire.

WANTED

Valves VY2 and VCL11 for pre-
war German Peoples Set, I have
crystal sets for exchange. H. H.
Journeaux, 7 Blair Avenue, Park-
stone, Poole, Dorset. Tel. Park-
stone 748072.

... Any gen on Admiralty Pattern
M361 receiver, serial number
5708. It has 4 valves—two HF
stages, either SG or HF pentodes.
Detector is an SP2 with a, PM22A
as output. Tuning ranges: 235-
100kHz, 510-215kHz, 1080-460kHz,
2250 - 1000kHz, 4500 - 2000kHz.
When tuned to the last range, a
6th range can be obtained by
moving a plug on each of the 3
coils from a socket marked “out”
to “in”, when the range changes
to 8500-3500kHz.—Dr. H. S. Brod-
ribb, 8 Brittany Road. St
Leonards-on-Sea, TN38 ORA.
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www.americanradiohistory.com

write your own [NNEXTHONTH'S
the tvscreen! |LLLUAL(7.\"

=TT WIRELESS
IDEQ-WRITER

The Video-Writer resembles
a typewriter but it displays
the text directly on the
screen of a domestic TV set
or a video monitor.
A page of text, which is-alpha-
numeric with a wide range of
punctuation, comprises [6
lines of 32 characters. Hold
one page in memory while
composing the second !
USE IT for DISPLAYING IN-
FORMATION-—ADVERTISING—
SCORING for darts, bowls etc.
—silent PAGING in hotels,
clubs, libraries — electronic
" SCRABBLE.

YOUR ECHO SOUNDER
FIT THIS SIMPLE

AUDID
DEPTH
ALARM
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tory, home or professional,

is a versatile

3 VERY useful adjunct to any electronic labora-

transistor tester, especially if it will also test
diodes, zeners, FETs, light-emitting diodes etc. In
the nature of things, a transistor tester comes in
for intermittent use, rather than the longer periods
of ‘use typical for signal generators, level meters

and test instruments generally. Thus,

if power

transistors are excluded, a transistor tester can be
conveniently designed to run from internal batteries.
The freedom from a mains lead greatly enhances

o

I

; R13
Iego 012 <820

Tr2
B8C213

R3S
10kS

Iees,In

S2a

T3

=
I

]
lov -
e

M

All IN916

<R32
Tezo

A
v
2
o N
~
I

R33
820

M

F

236

Praczicai Wireless, July 1976

www americanradiohistorvy com


www.americanradiohistory.com

@&QN Amnp .w.a.&%&m& oonInig

9L6T AInr “Ssofoay [poyovig

9€T
«v.om 22eM
ost e > . >
4 r
ad B2gS
¥['s30{
oze %01
€EY 31 €4
> " , ﬁ
- QIBNL 1V
2Eu S va €a
aee
W Y BAQOBBAZE
-
—re
AS €129,
4oL ZaL
“ £ kS wl mmm_
< >
80 AV Mv w_%\”
£€ 0L
Pis . vid (1)
20
2y
v
na
88X48

88X48

il

€41

W

I 103J1p Jo uoistA0ad oy) ‘pouSisep sem
21} SIY3 JO UOISIOA IO[ED TR UOUM
19w qSd VY00S 9yl uo peajedip
WUBU MO B JO SJURLIND 9FeYBa] IS[Iym
O B 0} UMOP SJUSLIND J0JOI[0D Je
] 9q 0] SIOISISURI] SMOJ[E JUSUINLIISUY
[} JO PuUs Iylo 9yl 1y “Ieje[ pourerd
' “A[1I010RISTIES PAISY) 9q 03 sI03jsISuRI)
MOT[® ‘PDB] TI ‘SS0p VUIOC JO JURLIND
IXEW 9} pue AN SJUsWnIsur sy

$90URYUO A[jeoIS peO] SURII © INOI] WIOPOdI] S
*SOLI9jIe] [RPUIS}UL WO UNI 0] POUSISOP A[JUSIUATOD
9Q UED 19]S9] JOISISUBRI] B ‘PApN[OXo OIB SIOISISUBI]
mBmod JT ‘snyj, A[[RISUSS SJUSWINIISUI 1S9]1 puUE
SI9J9WL [OA9] ‘saojerouaf TeusSis Joj [eoidAy osn jo
sporiad I98U0[ 9] Uk} JOYIRI ‘OSN JUSNTULISIUI JOJ
Ul S9MI0D JI9]S9) JOISISUBI} B ‘SFUI)] JO dInjeu O
ul 030 sopoip SuUNNWRIYSH ‘SLAJ ‘siousz ‘sepoip
1891 os[e [[m ¥ JI Af[epedse 19159} J0ISISUEI}

o[IjEsIdA B ST ‘[euoissajoxd Jo owioy S.Su_{
-2IOQR[ JIUOX9[® Aue 0] Jpunf{pe jnyasn A¥dA

www americanradiohistorv com


www.americanradiohistory.com

the instrument’s utility and the maximum collector
current of 30mA. does, in fact, allow most power
transistors to be tested satisfactorily, as will be ex-
plained later. At the other end of the range, the
instrument allows transistors to be tested for hgy
at collector currents down to a micro-amp or less,
whilst leakage currents of a few nanoamps are in-
dicated on the 500uA FSD meter.

When an earlier version of this transistor tester
was designed, the provision of direct reading scales
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for hpy at given collector currents was considered
and rejected, as it was felt that defined values of
base current in conjunction with a meter scaled in
collector current were more convenient (the method
of use is dealt with later) and the arrangement has
been retained in the present design. However, the
design still permits the measurement of hyy at a
given collector current if required. Also rejected
was the inclusion of facilities for measuring hte
since circuits depending on a transistor having a par-
ticular value of this parameter should be avoided
wherever possible. _

The result is a notably simple design, without
the plethora of switching usually employed to cope
with measurements on both NPN and PNP types,
and which also tests J FETS, MOS FETS (enhance-
ment and depletion types), diodes and zeners etc.

CIRCUIT DETAILS

As mentioned above, to measure the hpyp of a
transistor the instrument injects a defined base
current and displays the collector current. Referring
to Fig. 1., assume that the NPN/PNP selector
switch S4 has been set to NPN and an NPN tran-
sistor has been connected to the correct “transistor
under test” TUT terminals. In this position, transis-
tors Tr2, Tr5 and Tr6 are not used and the emitter
of Trl is at a voltage with respect to the lower end
of R3, determined by the setting of VR1. When the
latter is set to the scale indication denoting hpy X1,
this is 10-5V. The odd 0-5V is a compromise allow-
ance for the Ve of the transistor under test, be it
silicon or germanium, and hence there is 10-0V
across the base current resistor chain. The resistance
in circuit, selected by the BASE CURRENT switch
S1, may be set at 3-2K (R1+R2) in position 11
to 100MQ in position 2. Thus the base current can
be set in 10 steps from 3-16mA down to 0-1rA. At
the lower currents, the Vie of Trl tends to fall some-

Fig. 1. Circuit diagram including inter-component wiring on the P.C.B.
For clarity most of the functions performed by switches and variable
resistors have not been shown. Note, suitable cut-outs for the meter
scale and the D.U.T.JT.U.T. panel are incorporated in the heading.
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% components list

“ROE 8.801%
. ROYA 6 8¢) 197
ROTB* 6-801%

<R20 618k 1%
- R2t 2:2KQ4%
R22/680Q 1%
. R23 22000 1%
3 R24“68§2'1°/1, -

Vac abi
VBT 10kO Pé\n’el
- VR2 100k Skeleton Vertical:
'VR3.10kQ Panel Mounting.
VR4 4:7Q SkeletgnxVemcal‘

Capac:tors

C270:047uF Céramic
- €3:104iF- 15V -min «

; ‘Way $
Sfi 1.Polé, 12 Way, . Rotary. :
. 4 qu‘e, 3.Way, Rotary.

OOIzA FSD ord Electromc type #T23.

stit." Case, 1087 x 74" x 34" . Watford Electronics.
ype . W.E:1. Knobs, -4 oﬁ to suit’ swrtches and,
. Varlable resxstors PCB Readers PcB Serv:ces
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€1 0-DATHF Qéramlc

C4 0:047uF Ceramic

Battenes 2 off type PP7 1 offtype PP3, éonneciors f

Ltd., see- advert. !j'e(rlte beads, .2 oft 316" x 4" dia.
157

what, resulting in more than 10V being applied
across the S1 resistor chain. By drawing a 1mA
standing current, R3 reduces this effect.

Alternatively, the base of the TUT can be earthed
(via S2a and position 1 of S1) to measure the short
circuit collector current Iggps or left open circuit
(position 12 of S1) to measure the open circuit col-
lector current Iggo-

The base stopper resistor R15 and the anti-
parasitic ferrite beads on the base and collector
leads ensure that when the TUT is a very high
frequency type it does not oscillate.

The collector current passes through a current
shunt selected by the COLLECTOR CURRENT
RANGE switch S3. The voltage drop across the
shunt is always 100mV at full scale, thus a 3-2Q
shunt is used for the 30mA range (position 1 of
S3) and 1IMQ (total) for the 100nA range (position
12 of 83). As resistors are only readily available
down to 4-79, the p.c. layout allows for three resis-
tors in parallel see Fig. 5. Two resistors of 6-8Q
and one of 479 provide the right value.

Note that the meter is so scaled that ImA (FSD)
on the 0-lmA range corresponds to 3-15mA on the
“0-3mA” range, which is actually calibrated up to
3-2mA. This is important as will appear in the
section on using the instrument.

The drop across the selected part of the collector
current shunt, applied to the operational amplifier
IC1 via the remaining shunts plus R28, is equivalent
to a voltage source applied through a 1-2MQ total.
Since R29 is also 1-2MQ the amplifier produces
100mYV at the junction of R29 and R30 at FSD. Thus
R30 defines the current throush the meter. After
passing through the current shunt the collector
current is absorbed by the augmented emitter fol-
lower Tr4 and Tr3. This stage sets the collector
voltage of the TUT, as determined by the setting
of the COLLECTOR VOLTAGE control VR3.

_ When testing a PNP transistor, S4b and S4c invert

the polarity applied to the TUT and also to VRI
and VR3. Thus the base current and collector volt-
age are now provided by Tr2, Tr5 and Tr6, but the
scale calibration of the hyy MULTIPLIER control
VR1 and COLLECTOR VOLTAGE control VR3 still
apply. The direction of collector current flow
through the curremt shunt ‘is reversed but this is
of no consequence as the meter is in a bridge recti-
fier circuit. This arrangement results in less wiring
and a neater layout compared to reversing the meter
with extra poles on S4 and also simplifies testing
of diodes for both forward and reverse current.

The meter amplifier is powered by a single 9V
battery type PP3 and a stabiliser is not provided.
The offset voltage of IC1 is adjusted by VR2 and,
after initial setting to give zero reading on the
meter, no further adjustment is required over a
long pemod An offset of either polarity will, of
course, cause the meter to read due to the bridge
rectifier action. To ensure meter protection the
maximum overload current is limited to about four
times full scale by R31 and the rden of the output
stage of IC1.

The TUT circuit is powered by 2 PP7 batteries,
via a current limited stabiliser. This is so arranged
that a 12V output can be obtained with only a few
hundred millivolts drop across the regulator tran-
sistor Tr9, permitting the batteries to be used al-
most down to 1V per cell. On an intermittent use
basis, the batteries would therefore provide many
hours’ use at 30mA drain and, of course, even longer

Practical Wireless, July 1976

www.americanradiohistorv.com


www.americanradiohistory.com

in practice, as not all tramsistors will be tested at
this current.

In addition to the negative feedback loop Tr7,
Tr8 and Tr9 comprising the voltage stabiliser, a
second loop consisting of Trl0, Tr8 and Tr9 limits
the short circuit output current to approximately
60mA. Provided extended short circuits are avoided
(and these are expensive in terms of batteries any-
way) heatsinks are not necessary on Tr9, Tr3 or Tr6.
The change-over from constant voltage to constant
current mode is quite sharp, and no sagging of the
stabiliser output voltage occurs up to the 30mA
FSD of the highest TUT collector current range.

Light emitting diode D5 provides an indication
of excessive current drawn by the TUT, for example
if 3mA base current is applied to a high gain tran-
sistor or if a transistor is wrongly connected etc.

The accuracy of the instrument is controlled to
_ a large extent by the tolerance of the resistors
associated with S1 and S3. Over the range of resis-
tance for which they are available, Electrosil Tr5
2% metal oxide resistors may be used. Over 90%
of these resistors are, in practice, within 1% of
their marked value.

CONSTRUCTION

Except for resistors R4-R12, mounted on S1, R16-
R26, mounted on 83, R13, mounted between VRI1
and S2a, R14, R15 and capacxtor C7, mounted on the
DUT/T’UT panel, all components were mounted on
a printed circuit board.

The instrument was constructed in a case with a
sloping front panel, type WEI1, obtainable from
Watford Electromics. This is 10%in wide X 73in

deep X 3l,in high, but any case of similar size would
be suitable. Fig. 3 shows the front panel drillings
for the above case. The compartment for the two
PP7 batteries was made by Aralditing wood blocks
inside the case, as shown in the photograph. To
achieve a “Professional” finish the box and front
panel were spray painted after drilling.

Hollow pins from an old multiway socket were
used to form the conmnector panel, which is shown
in Fig. 2. The diode connector pins were vee slotted
to grip a DO7 or similar miniature package. The
printed circuit panel was mounted on the terminals
of the meter and a 16SWG support of tinned copper
wire was soldered on the opposite end of the bhoard
and to the body of S4. The meter is a 500pA move-
ment, type T23 from Watford Electronics.

Fig. 4 shows the printed circuit layout, viewed
from the copper side. It can be transferred to the

Flg 2. Terminal board for transistors and diodes showing a sultable
stripboard size and track cutting.

Fig. 8. Front panel marking and drilling detall for the case listed.

-] o
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board blank by placing it over the board with a
piece of carbon paper in between and then going
over the p.c. tracks firmly with an HB pencil. Pro-
vided the copper has been well cleaned beforehand,
the carbon paper will mark the copper clearly
enough to be easily visible in an oblique light. For
cleaning the copper, a piece of well-used “Scotch”
green kitchen scouring cdloth, used wet, is ideal.
(When new it is a little toe scratchy!) The tracks
should next be marked in with a suitable ferric
chloride resist using one of the fibre pens available
for this purpose. The aithor used a brushing cellu-
lose as sold for touching-up car paintwork. The p.c.
pads were all marked in first, by applying a blob
of the paint with a fine brush. Practice on an odd
piece of copper clad board soonm shows the right
amount to apply; the paint will then spread out into
a neat circle. Finally the shaded areas were filled
in, using a paint brush. These areas not only reduce
the supply rail impedance, they save a fair amount
of ferric chloride!

After etching, which takes about half an hour,
wash the board well. If cellulose paint has been
used, it can be removed with “Polystrippa” paint

Fig. 4. Printed wiring pattern designed for minimum etch. This pattern
is full size and may be traced directly onto single sided clad board.
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Photo of reverse of front panel, with P.C.B. removed, showing main
component positions.
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Photo of the author's board. (Compare with Fig. 5.). Note the short
component leads.

VR slider

Sdc/pole

Practical Wireless, July 1976

stripper. Wash the board well again and dry. It is
best to drill the board and assemble all the com-
ponents and pins straight away. The track side of
the board can then be lightly varnished to prevent
the copper tarnishing—a purely aesthetic point this.
If available, “Letracote” spray is suitable, hair spray
might even do at a pinch!

Having completed the p.c. board, assemble the
controls, the meter and the test socket to the drilled
front panel. Wire up as per the circuit diagram,
noting that in Fig. 1 the arrows on the switch wipers
indicate dockwise direction of rotation viewed
from the front, The holder for the $V PP3 battery
powering the meter circuit is simply a strip of tin-
plate cut to size and stuck to the front panel with
Araldite. Assemble the p.c. board to the meter and
connect the pins to the front panel controls and
battery leads as appropriate.

Part 2, to be published in our August issue, will
describe the calibration and operation of the
equipment.

Fig. 5. Component side of the board with component locations
identifled. The track pattern is shown to eliminate the possibility of
wrong insertion.

VR3 slider

S4d/pole

D5 LED

ery -ve
(18v)
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e Black Watch kit
£14.95!

* Practical-easily built by
anyonein anevening’s
straightforward assembly.

* Complete-rightdown to }
strap and batteries. ;

* Guaranteed. A correctly-
assembled watchis
guaranteed forayear. It i il ;
works as soon as you put the ,|_1 'I ||'||' il u A
batteries in. On a built watch |'“ '|I|I|I' i 1||'|'|'l,'|_'|'|'1'| It's rational - Sinclair have
we guarantee anaccuracy i % it ||,"'|-|' MY reduced thte ie?a;?]}e .
within a second a day-but components to justtour-an

HAina | : i's simple: anybody who can
gg:gj;g%gjﬁgﬁﬁg%ﬁ?nrg? %(/)be usea solgering¥ron gan assemble

N , o a Black Watch without difficulty.
achieve an accuracy withina % From opening the kit to wearing the

Controlled by a quartz crystal, and

8 powered by two hearing aid
batteries, it uses bright red LEDs to
A show hours and minutes, and
minutes and seconds. And it's
styled in the cool prestige Sinclair
| fashion: no knobs, no buttons,

no flash.

|. i
il "|,I" The Black Watch kit is unique, too.

second a week. watch is a couple of hours’ work.
Touchandtell

Press here for hours and minutes... here for minutes and seconds. " Batteries easily replaced at home.

The specialist features of the Black Watch

Smooth, chunky, matt-black case, Large, bright, red display~easily read  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.
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The Black Watch ~using the unique ' et
Sinclair-designed state-of-the-art IC. complete klt

The chip... ...and how it works '
The heart of the Biack Watchis a Acrystal-controlled reference is used :
unique IC designed by Sinclair and to drive a chain of 15 binary dividers . |

custom-buiit for them using which reduce the frequency from The kit taim
state-of-the-art technology - 32,768 Hz to 1Hz. This accurate h i f“"__‘."“__l“.t e
integrated injection logic. signalis then counted into units of = P :ué::{‘ﬂ" ::;iqre i
L . seconds, minutes, and hours, and on - UnigQite SnCair-aesigna 1.
This chip of silicon measures only request the stored informationis . ehcapsulated quarl2 erystal

3 mm x 3 mm and contains over

2000 transistors.The circuit includes processed by the decoders and

display drivers to feed the four

a) reference oscillator 7-segment LED displays. When the o e
7 . . ; ] / . B LED display
b) divider chain display is not in operation, special Snart case with window in
¢} decoder circuits power-saving circuits on the chip .;r;-l-‘?trir;l B
d) display inhibit circuits reduce current consumption to only pRas
e) display driving circuits. afew microamps. battarias

The chipis totally designed and RALaR-CiR (black staind
manufactured in the UK, andiis b {_ ki
the first design to incorporate :
all circuitry for a digital

watch on asingle chip.

LED display
nstructions forbuilding
ard use.

Al the too
soidering

q
Busilding, ring or write to Sin
gervice department for halp

Trimmer
Quartz crystal

2000-transistor silicon integrated circuit

Tak? akd ag % thlzs To: Sinclair Radionics L.td, FREEPOST, St lves, Huntingdon, Cambs., PE17 4BR.
No-is! s! money- ac I Pleasesendme Total £ ;
Offer tOday! ........ (qty) Sinclair Black Watch *lenclose cheque for £.........onrmennin
The Sinclair Black Watch is fully kit(s) at £14.95 {inc. black made outto Sinclair Radionics Ltd
guaranteed. Return your kit in original strap, VAT,p&p). and crossed.

O oM Dl SN el I ........ (qty) Sinclair Black Watch(es) * Please debitmy *Barclaycard/Access/

American Express accountnumber

refund your money without question. buitt at £24.95 (inc. black
All parts are tested and checked I strap, VAT, p&p). e

before despatch-and correctly-

assembled watches are guaranteed I -------- (ty) black stainless-steel I
for one year. Simply fill in the FREEPOST bracelet(s) at £2.00
order form and postit-today! (nc.VALp&p). l
Price in kit form: £14.95 (inc. black . :
strap, VAT, p & p). Name (please prind) I
Price in buiit form: £24.95 (inc. black ‘
strap, VAT, p&p). l Address l
| — gy | — |
Sinclair Radionics Ltd, .
London Road, St lves, : l
Huntingdon, Cambs., PE17 4HJ. .
Tel: St Ives (0480) 64646. Signature PW/7 I
Reg. no: 689483 England, VAT Reg. no: 2138170 88, FREEPOST-no stamp required. *Delete asrequired l
NV L TN TP
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by BRIAN DANCE

Number 59

LM1808 IF AMPLIFIER/FM DET/AUDIO PACKAGE

HE AVAILABILITY of modern integrated

circuits specifically designed for radio applica-

tions has enormously simplified the design of
modern receivers. Nevertheless, we are still some
way from the time at which a radio receiver can
be made by connecting an IC to a tuning control,
a volume control and a loudspeaker without the use
of any other components. However, the recent
release of the National Semiconductor LM1808
devicet has moved us a step nearer to this ideal, since
it contains an IF amplifier/limiter, FM detector,
electronic volume control and a 2W audio power
amplifier in a single package.

Although the 1LM1808 has been primarily
developed as a television sound system the IF
amplifier circuit is very similar to that of the LM3065
device (equivalent to the RCA CA3065 and the Fair-
child 3065) which is intended for television sound
IF use. These devices are rather similar to the 3075
types intended for FM IF radio applications. The
LM1808 has a better volume control circuit than the
3065.

In addition, the 1L.M1808 contains an audio power
amplifier similar to the well-known LM380N. This
power amplifier can be used with simpler circuitry
than is possible with many other types and. it is
fully protected against shorting of the output and
against thermal overloads.

CIRCUIT

The LM1808 is a dual-in-line device with 18 pins;
this unusual number of connections makes it rather
difficult to obtain a ready made socket for the device.
The connections are shown in Fig. 1 together with
the internal circuitry in block form.

A typical circuit for the use of the TLMI808 is
shown in Fig. 2. The IF input is fed to pin 13 via C5.
Pin 12 is the other input of the differential
amplifier; it is necessary to keep pins 12 and 13 at
_ almost the same steady potential by means of a

resistor R2. The input impedance is about 17k,
whilst an input of about 2004V is required to cause
limiting of the input amplifier. The output of the
amplifier is fed to the demodulator circuit, the tuned
circuit connected to pins 9 and 10 forming part of
the demodulator. The Toko tuned circuit type
KACS-K-586HM has been found very suitable for
use as a 10-7TMHz tuned circuit in this application;
it is available from Ambit International, 25 High St.,
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Power amp output 7 = Power
section
R earth
Power amp V+ > Audio 7
power
amp.
Hum rejection & | T Power amp.input
4 ) 15 :
Heat sink } Heat sink
5 14
IF v+ g6 - 3 IF input
amplifier
Volume control = 5 RF by-pass
Volume
control
Demodulated outputig Diff. 1 IF earth
| peak
detector .
IF output 5 o) Detector input

w195

Fig. 1: Top view of the pin connections for the LM1808 with the internal

stages shown in block form.

Brentwood, Essex, CM14 4RH. The Toko type 94AES
30465N should also be suitable.

The detector output is fed to the volume control
circuit.” Variation of VR1 of Fig. 2 will provide a
linear variation of the output over a very wide range,
typically 75dB. When pin 7 is earthed, the residual
feed-through signal at pin 1 does not exceed 15mV
RMS. The connection to pin 7 controls the volume
by its steady DC potential; no signal voltages are
present across VR1. A long unscreened lead can
therefore normally be used to connmect VR1 to the
LM1808, since any hum or noise picked up by this
lead can be bypassed and will not appear at the out-
put. The rejection of amplitude modulated signals,
including car ignition noise, is over 40dB for inputs
of ImV to 100mV RMS.

POWER STAGE

The audio output from pin 8 is fed via C7 to the
input of the power amplifier at pin 16 where the
input impedance is typically 200kQ. C6 is an optional
capacitor which will provide about 38dB rejection
of any hum on the power supply line; a smaller
value of this capacitor will also provide a useful
amount of hum rejection.

Practical Wireless, July 1976

www americanradiohistorvy com


www.americanradiohistory.com

+24V

volume

L. cs

250pF
%%v
/

- Fig. 25 Typical eireot providing,
o II-‘ ampliﬂat, “FM detector-and

| | nal T
cl 8 7 6 5 3 2
!O-OwF
7 LM1808
1 12 13 14 15 16 17

The components R3 and C9 across the loudspeaker
are used to prevent a 5 to 10MHz oscillation from

occurring; this oscillation can appear during the

negative swing into a load which takes a fairly high
current if these two components are omitted. The
distortion at the output is of the order of 1:2 per
cent at 2W output power. The voltage gain of the
output stage is fixed at 50 times (34dB); this enables
the simplest possible circuits to be used.

POWER SUPPLY

The power supply voltage is connected directly to
the power amplifier at pin 2; if the capacitor C8 is
further than about 8cm from pin 2, an additional
0-1xF capacitor should be connected from pin 2 to
earth to provide good decoupling at radio
frequencies. The power supply to the IF section of
the IC flows through R1 to pin 6; the internal
regulator circuit in the LMI1808 adjusts the pin 6
voltage to between 105 and 12-5V.

A 24V supply is shown in Fig. 2 (as suggested in
the device data sheet), but a somewhat lower supply
voltage may be used if Rl is reduced to keep the
current to pin 6 to a suitable value. However, the
supply voltage must be considerably greater than the
maximum value of the stabilised voltage at pin 6
or the stabiliser circuit will not be able to function
correctly. The absolute maximum permissible supply
voltage is 30V. The current to pin 6 is 7 to 15mA,
whilst the quiescent current to pin 1 is 2 to 20mA;
obviously this latter current increases greatly when
the device delivers power into a load.

‘The input to the circuit of Fig. 2 may be con-
veniently obtained by using a commercially manu-
factured frontend unit and feeding the output
through a 10-7MHz ceramic filter to a Fairchild
uAT53 amplifier, as described in Practical Wireless,
October 1974. The output from the xA753 can be fed
directly to C5 of Fig. 2 or through a second ceramic
filter to C5. However, any 10-7MHz input which is
at a level greater than about 200xV may be fed
to C5.

Practical Wireless, July 1976
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In conclusion, it may be mentioned that the writer
has also used the LM1808 to amplify the signal from
an ultrasonic transducer; the power amplifier in the
LM1808 was used to close a large relay when the
ultrasonic waves fell on the transducer. However,
this is another story!

This device is now available from: D.T.V. Group
Ltd, 126 Hamilton Road, West Norwood, London,
S.E.27. at £1-86 inc VAT, post and packing.

EQUIPMENT WANTED

..active filter unit Sinclair Project 60—R. W. Sheppard
48 Grindstone Crescent, Knaphill, Woking, Surrey.
..a TAA960 integrated circuit (Mullard).—G. Singh, 250 St.
Pauls Road, Highbury Corner, London, N.1.

..stereo tuner (250mV output) for use with PW (Jan/Feb.
1973) 10W + 10W amplifier.—F. Southworth, 58 Sheephill
Lane, New Longton, Preston, PR4 4YN.

..Perdio transistor receivers ‘Caralux’ or “Town & Country’
for spares.—W. Pearce, 32 Wathen Road, Dorking, Surrey.
..FL50B transmitter in good condition. All offers, acknowl-
edged.—R. J. Wallace, 26 Broadheath Drive, Chislehurst,
Kent.

ISSUES FOR DISPOSAL

..Oct 1968, Aug 1968, May and June 1967, Jan 1968 to
Mar 1969 inclusive, Television. Would like to swop for
Television July and Aug 1974 and Wireless World Sept and
Oct 1971.—E. T. Robins, 1 Old Kingston Road, Worcester
Park, Surrey, KT4 7QH.

..volumes PW/TV issues (bound) to be disposed of in
1 lot. SAE for details.—N. Stevens, 48 Eversley Avenue,
Barnehurst, Kent.

..Practical Electronics Aug 1970 to Jan 1975.~M. V.
Pedersen, 19 Belgrave Street, Brighton, BN2 2NS.
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AUDIO ON WHEELS

By Vivian Capel

Published by Newnes-Butterworths,
Borough Green, Sevenoaks, Kent, TN15 §PH
199 pages 22-5¢ms X 14cms

Price £6

fair amount to pay for a book of this size, but worth
A every penny or ‘P'. Audio on Wheels covers all

aspects of ‘in-car entertainment’, detailing how to
choose and install mobile audio equipment. Basic principles
of radio and tape recording are given and the book also
explains how to set-up complete systems.. Many types of
radio, cassette and cartridge players are discussed—
including of course, stereo and 4-channel systems.

The book caters for the radio engineer, motor mechanic
and DIY man. For readers with little or no knowledge of
audio, Part 1 outlines the basic principles of receivers and
sound recording. Part 2 deals with practical applications
and covers such things as: power supplies, speakers, car
aerials, car radios, stereo and multi speaker systems,
cassette players, cartridge players, motor control circuits,
disc systems, instaliation, interference suppression, mobile
public address, setting up a workshop and repairs and
maintenance.

FOUNDATIONS OF WIRELESS AND ELECTRONICS
(9th Edition)

by M. G. Scroggie

Published by Newnes Technical Books, Butterworths,
Borough Green, Sevenoaks, Kent, TN15 8PH

521 pages 21-5cms X 13-5¢ms

Price £3-75

INCE this book was first published in 1936, over  million
copies have been sold. This new edition, like the
previous ones, covers the whole basic theory starting

with a sound exposition of the elementary principles needed
in all branches of radio and electronics. No previous
technical knowledge is assumed and the author has only
used maths where he deems it absolutely essential. The
first chapters are not greatly changed from previous editions
but those that follow, on applications, were aimost
completely re-written in the 8th edition to take in more gen
on semiconductors. in this 8th edition, more attention has
been given to ICs and printed circuits and information on
ceramic filters, SSB radio and photoelectric devices is
included.

Without a doubt, lhis book is really excellent value and
the following contents list gives some idea of what you get
for your money: General View of a System, Electricity and
Circuits, Capacitance, Inductance, Aiternating Currents,
Capacitance in AC Circuits, The Triode at Work, Transistor
Equivalent Circuits, The Working Point, Oscillation, Radio
Senders, Inductance in AC Circuits, The Tuned Circuit,
Diodes, Triodes, Transmission Lines, Radiation and Aerials,
Detection, Low Frequency Amplification, Selectivity and
Tuning, The Superhet Receiver, HF Amplification, CRTs,
TV and Radar, Electronic Waveform Generators and
Switches, Computers, Power Supplies, Appendix.
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ELECTRONIC COMPONENTS (A Newnes
Constructors Guide)

by M. A. Colwelt

Published by Butterworth & Co. (Publishers) Lid.,
88 Kingsway, Londen WC2B 6AB.

104 pages 21-5¢cms X 13:-5cms

Price £1-80

SEFUL hints that one acquires through experience of

U handling components are provided and the book sets
out to tell the reader—in somewhat verbose terms—

what components ook like, what they do and where they
could be employed. :

PRINTED CIRCUIT ASSEMBLY

{A Newnes Constructors Guide)

By M. J. Hughes & M. A, Colwell

Published by Butterworth & Co. (Publishers) Ltd.,
88 Kingsway, London WC2B 6AB.

38 pages 21:-5cms X 13-5cms

Price £1-80

HAPTERS are headed, ‘“How and Why PCB's are
Used,” “Board Materiais and their Characteristics”,
“Planning a Printed Circuit Layout”, ‘Processing
Techniques”, "“Component Assembly”, ‘“Manufacturing
Techniques” and “Alternative Proprietary Boards'.
The book guides the reader through the stages of trans-
lating circuit diagrams into PCB layouts. Image transference,
etching, miliing, and trimming methods are described.

TRANSISTOR ELECTRONIC ORGANS FOR THE
AMATEUR (3rd Revised Edition)

by Alan Douglas and S. Astley

Published by Pitman Publishing Limited,

39 Parker Street, London WC2B 5PB.

119 pages 14-5cms X 22:-5¢cms

Price £4-25

HE construction of inexpensive compact electronic
organs is now well within the capabilities of the home
constructor as our readers will know. ICs are used In

some of the designs in this book but readily-available
transistors are employed in the majority of circuits.

A point of interest is that a design for a Leslie-type
rotating curtain speaker is included—a useful design and
one for which we on P.W. often have enquiries. Once again,
this is an expensive book but one which will appeal to the
home-constructor organ epthusiast for it contains some
useful little circuits for experimentation.

ELECTRONICS AND THE PHOTOGRAPHER
by T. D. Towers, MBE, MA, B.Sc., C.Eng., MIERE
Published by Focal Press Limited,

31 Fitzroy Square, London, W.1.

316 pages 22-5cms X 14-5¢cms

Price £6-50

his book describes in detail the electronic content of

photographic equipment. It sets out to serve all those

interested in electronics or camera mechanisms. Using
a minimum of technical jargon, the text sets out precisely all
the areas of photography where electricity is used. Its
explanation of electronic fundamentals forms the basis from
which non-technical readers can approach subsequent
chapters. The discussion is extended to include separate
exposure meters and their calculators. In the area of lighting,
the author covers the functioning of electronic flash-guns
and ‘computerised’ flash units. Photographic processing is
covered and the book describes automatic timing, darkroom
equipment, print exposure and process control systems
(B & W and colour). The author finishes the book by looking
into the *future”, and covers automatic focusing, and micro-
circuit technology which can compress the works of a
camera ‘computer’ into a pin-head sized chip of silicon.
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HE function of S5 is not so obvious and can be

I explained as follows: When S5b is in the posi-
tion shown, the store pulse is allowed to pass
through. When the switch is put in the opposite
position, the condition presented to the inverters
is logic ‘1’, the store pulse thus effectively cut off.
This means the actual condition presented to the
stores .is again ‘1’. The stores thus follow the data
at their inputs. This is useful when in the time

mode, since the counting may actually be seen. The.

second part of the switch S5a applies a logic ‘0’ to
the reset lines, thus preventing the counters from
being reset, and forming a useful hold facility. The
second function of the switch is to produce a low-
to-high transition which is used to reset the counter

when first switched on and when in the time mode.
This is achieved by placing the switch in one posi-
tion and then the other, fairly rapidly.

COUNTER/STORE/DECODER/
DISPLAY | |

The four counters IC11 to IC14, Fig. 8, receive the
incoming signal from the Gate, IC10. The reset
terminals of each IC are connected together and

Practical Wireless, July 1976

www americanradiohistorv com


www.americanradiohistory.com

\
+5v £ ¢ ' ;
unregulated Displg{ no4 Dsplaxyzno.:% Di splaI; no.2 Dis| lalznc 1
VAL
Displays
X X X X
19678543 19678543 1967854’3 19 678 543
BRES — H DP ‘
DP ! DP
+5V e +5V +5v
16 [} 18 46 9 16 s 9
. 1C19 1C20 1C21 1c22
Decoders 7447 7447 7447 7447
1 1 !
€ ”—-»ov 4 L»ov 4] L»ov | ov
P - e
d J
S44/ON 6 ___; 6 %
— ] jov [ ] Jov __J]0ov
PP e1l. T33.1.1 yu B Salil.
SSy/eniand/SHRYON * 15 1. 1o " 1018
Stores 7475 , 7475 , 7478 | 7475
1 - I
9.8 Z.Q_‘ .J% '« &
.. A L & J
a gt ! p
$3a/ON , Ly v
G eer—— ; oV € oV [ ] J h
| [ -lT -[ 2% b p. vlrl p. i
] Nl l r
PP E— 4™ 4 ha ) 14
$3¢/d/ON CoIen IC12 1C13 1IcK4
3¢/d/ Counters 7490 ! 7486 k 7490 L 7490
M . 1 711 LT T
JE e U (& B U
XY r- .
+5v = +ve
4 e +5v
7404 T A LED1
i 14 = .
437 1 : 1C10
2 p ] € 7400 R21
g N > 1 120
- v p 1 9
e
] ov
ov .
g 1C9
7473
-i- t, Gate
WJ o
+'§'/] : \ b
e [
Puise generator
=3~  Inhibit BSX20
OV &reset

. .
|KAREIREI EIREI R v
+5V

Dual J-K Quad 2-input Hex BCD 7 segment:
flip ~flop NAND gate inverter decoder
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taken to the collector of Tr6. Four four-bit latches
are used as the store, these are IC’s 15 to 18. The
store command signal comes from Tr4 in the pulse
generator, via S5b and the inverters in IC8. The
inverters are required to present a pulse of correct
positive going shape to enable the stores. One
inverter per IC is used, so as not to load the pulse
generator too greatly.

Four decoders IC19 to IC22 type 7447’s are used
in the present design, since the displays chosen
require these types. Alternatively, the 74141 IC may
be used to drive cold cathode tubes although since
a vast amount of modification is required to the
circuit and PCB’s this was not considered a viable
proposition. (There is no reason however, why the
type of display could not be changed. For example
LED’s may be used with no change in the circuit.
However, an alternative method of mounting . the
LED’s must be found.) The displays used in this
design, are the Doram 7 segment indicators. These
are incandescent types, working off a supply of 5V,
and are ideally suited to the present application.

\

CONTROL LOGIC

As was explained earlier the signal needs to be
applied to the counter for a certain gate time, this
is achieved by using the gate IC10. It is possible
to apply the gate times direct to the gate, but unreli-
able operation would result. Instead the gate is
controlled by a signal from FF2 ¥C9, this has the

Practical Wireless, July 1976

advantage of isolating the signal and the gate times
{this may also be referred to, as the Clock pulse).

It is obvious that if the counters are not reset
after each count, the frequency being measured will
add to itself each time and cause an incorrect count.
There are various methods of achieving this reset
condition, and luckily the counters require a positive
going pulse at either of their reset terminals. One
method is to use a free runmning multivibrator to
produce such a pulse, at the same time it may be
used to display the count for a certain time, thus
having a certain display time. Also in this design, a
complication is added with the inclusion of the 7475
stores in order to achieve a stable display.

We now have to produce two separate pulses, one
to reset the counters, and the other to enable the
stores. The second pulse is needed to allow data
at the ‘D’ inputs to be transferred to the ‘Q’ outputs
of IC15 to IC18, this is accomplished when the Clock
is high (7475 operation condition). It follows then,
that if the clock inputs are low then no further data
can arrive at the decoders to be displayed, thus for
a steady signal the numbers displayed would be the
same.

PULSE GENERATOR

The important point to notice, is that the stores
must be enabled before the counters are reset, since
if the counters are reset first, the stores will pass this
data to the decoders, and the resultant display would
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be zero. We now need to produce two positive
going pulses, in sequence, after the clock pulse has
finished. The actual circuit for performing this func-
tion comprises Tr3 to Tr6, Fig. 8. This circuit con-
figuration is that of differentiators, the action of
which is basically as follows: Normally, the input to
the junction of R12 & C16 is high, therefore the
capacitor is fully charged. When this goes low the
base of Tr3 is taken negative by the charge on the
capacitor, thereby switching Tr3 off. The capacitor
now discharges through R13 at a time approximately
equal to 0-7CR at which time Tr3 will switch on,
causing a similar action to take place at Tr4. This
in turn will be followed by Tr5 and Tr6. Four
differentiators are used, instead of the more obvious
two, in order that the circuits have time to ‘settle
down’ before the next pulse.

The pulse generated by Tr4 is used to enable the
"stores and is applied to pin 11 IC8e. The output
of this is then routed to pins 1, 3, 5, 9, IC8, and then
to their respective stores 1C15 to IC18. The pulse
from Tr6 is connected to the counter reset terminals,
and to the clock input of FF1 (IC9).

INHIBIT AND RESET

The two flip flops FF1 and FF2 in IC9, Fig. 8,
complete the remainder of the control logic and
.operate as follows: '

With the J & K inputs of FF1 at‘l’ & ‘0’ respectively,
the outputs, are Q Low and Q High. This sets FF2
with Q Low and Q High, thus the gate IC10 is
closed, preventing the signal reaching the counters.

When the reset pulse from Tr6 arrives at the
clock input of FF1, the Q and Q outputs change
state, ie to ‘1’ & ‘0. This presets FF2 to also change
it’s outputs state on the next clock pulse. When the
clock pulse does arrive at the input of FF2, the
outputs Q & Q change state to ‘1’ & ‘0 respectively.
The Q output thus opens the gate, and the signal
is allowed through to the counters. At the end of
the clock pulse the outputs of FF2 revert back to
their original state, due to the connection between
the Q output of FF2 and the clear of FF1. The
transition from ‘1’ to ‘0’ of the Q output of FF2
starts the pulse generator as described.

It may be seen that the capacitor C16 in the
pulse generator is being charged up while counting,
and commences to discharge at the end. In fact, the
reset/store sequence is almost instantaneous, after
the end of the clock pulse. This means that the
reset/store sequence is completed before the arrival
of the next dock pulse, and is thus ready to count
once again. It may also be shown that, there is no
display time as such, since the Stores provide a con-
.tinuous display. There is however a sampling time
which is directly related to the interval between
clock pulses. In practice this works out to a sampling
time of 1 second when used with a 1 second gate
time. Thus for successive shorter gate times the
sampling time also decreases.

‘

CONSTRUCTION

The case for the counter is made from 6mm ply-
wood and measures 255X203X117mm, covering is
with Fablon or similar material and varnished to
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203
S 0]
i/ 128mm sq.
softv‘voodl strips q
I/ 3 Ali wood
| 1 Smm ply
! 255 |
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Diameter of holes to suit components

Fig. 9: Suggested dimensions for the plywood cabinet and front panel.
The 12-5mm square batons may have to be filed in places to allow
clearance for certain components.

give a shine to the instrument. Cabinet dimensions,
together with instructions for front panel drilling
are shown in Fig. 9. The lettering may be applied
using Letraset or similar and, as in the case of the
prototype c¢overed with transparent Fablon. The lay-
out of the components in the case is shown, in

Fig. 10. .
Construction of the various boards should not be
625 82

35—*‘4—33 —>I<—30—><—-5O ——->|

. w64 . &
‘ =
|

— 50— ‘ ;

NN

. ﬂ H )| A ||
, ‘ﬂrj?ﬂﬁﬂrgﬁi

All dimensions.in mm
Diameter of fixing holes to suit components w227

Fig. 10: Most of the components are screwed to the base board, and
the above illustration gives suggested drilling dimensions.
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a problem, if the layouts shown in Figs. 11 and 12
are followed. Construction of the display boards are
simplified by the use of ready made PCB’s. The
display boards should be joined together using

125 11215 128 ——— 51 ——.i
f 4
B
Disptay ‘
boards
6 BA clearance
Fixing
nuts
At =t <=1 im|w ‘_L_
s e e = S @
( T Remove copper
track to aliow
8 ciearance for nuts
6 BA studing 7 segment

tilament tubes  All dimensions in mm. w228

Fig. 13: Connect all four display boards together with a length of 6BA
studding. Don't forget to remove any copper track that might short
to the studding.

lengths of 6BA studding, as shown in Fig. 13.

The mounting bracket for the regulator and fuse
holder is made from aluminium, and shown in
Fig. 14.

4 BA ‘clearance

] o=k ‘

Ox
L—{B n 9
q}i
80
—a 13 30 .
Bend alon: .
dotted line & 12mm dia.

25 Fo——Feo— e —%

57 |

Dimensions in mm

Fig. 14: Aluminium bracket for mounting the voltage regulator MYR1
and fuse holder. The fuse was omitted in Fig. 6 and should be connected
between mains live and S1.

TESTING

It is preferable that the power supply be tested
first, since the remaining circuits require to be set
up using the power supply. Testing of the power
supply should present no problems, since all that is
required, is to ensure the correct voltages are
obtained.

The display boards should be tested in turn by
connecting each to the power supply, and connecting
the reset line to 0V. The store line shouldn’t be
connected, and a 1Hz square wave of approx 5V
should be applied to the input. The display should
advance one digit per second. This should be done

252

| KINDLY NOTE!

to each display, any faults being cleared before
construction commences.

It may at this point be worth trying to find the
board with the highest operating frequency, and
using this in the first position. This may be done
by applying a continually higher frequency to all
the boards (all the boards must be connected in
series) and noting when the display ceases. Using
this method the fastest display board can be used
thus extending the operating frequency of the
counter. This is because the first board must operate
at the maximum frequency of 30MHz. Thus the first
board divides by 10 presenting a frequency of 3MHz
to the second, well within the capability of the IC’s.

The input stage is the next to be tested and
involves applying a variety of frequencies and ampli-
tudes to ensure that IC1 converts the waveform into
a good square wave. The effectiveness of the input
protection may also be tested, but be careful!

The crystal clock and dividers can now be tested,
it is advisable to check each divider IC before
inserting it into the circuit since a ‘dud’ can upset
the entire clock generator. It will be noticed that no
adjustment is provided for the crystal oscillator,
since the crystal itself is very accurate. The timer
control is tested to ensure that only a single pulse
is generated when the input is earthed. It is recom-
mended that a micro-switch be used to eliminate
the contact bounce associated with normal press
type switches. The remainder of the circuit, ie the
control logic can only be tested when the other units
are fully connected.

After construction is completed a final check
should be made in the case of any shorts etc, and
power applied. If all is well, the instrument can then
be tested to ensure correct operation, after which
the counter is ready for use.

FAULT FINDING

With a complicated circuit such as this, the
possibility of a ‘dud’ IC is not uncommon, it is-there-
fore important that the IC be eliminated as faulty,
as far as possible. The removal of an IC from a
circuit board, can, more often than not, cause other
damage. The use of IC sockets can eliminate this,
but due to the expense, were not used in the
prototype.

Rhythm Generator, June 1976

It has been brought to our attention that
pins one and two of IC5 (PCB3, Fig. 11)
were connected together. This is incorrect,
pin one should be bent clear and not
soldered.

Practical Wireless, July 1976
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A fit of nostalgia was sparked
off by a find whilst browsing through
secondhand books one Sunday
afternoon in a market town in
rural Hampshire. Rural Hampshire
being peopled by honest foik,
there are racks of books outside the
shop under a covered forecourt,
even a notice saying "OAP’s Take
One Free”. There | came across a
copy, in excellent condition, of “A
Manual of ‘Modern Radio”, by J.
Scott-Taggart. As Point Contact is
not yet quite old enough to benefit
from that notice, | duly put the
price marked inside the front
cover—30p—through the siot by the
door and that evening walked
through the covers of the book into
a long-lost Arcadia, full of differ-
ential reaction condensers (reduces
the effect of hand capacity), basket
weave coils .and of course egg-
shaped insulators.

But don't get the idea that Point
Contact is a boring old man who
lives entirely in the past. As a
practising chartered engineer | am
also involved with the latest tech-
niques of information transmission,
both line and wireless (sorry,
radiol). And like any good engineer,
I like tc know what is going on in
other fields of engineering. Some
of the developments are fascinating
—take Optical Computing, for in-
stance, | had always assumed that
if a photograph was taken out of

Threatened with dire consequences.

Practical Wireless, July 1976

focus, the fine detail was irretriev-
ably lost; certainly putting the
negative in the enlarger equally out
of focus in the other direction won't

- help! Nevertheless, ‘the way the

blurring on the negative takes place
is uniquely determined by the lens
and the degree of out-of-focus.
Imagine the blurred negative from
an out of focus picture of a point of
light on a black background. if we
could process the information on
the negative through a system with
a transfer function equivalent to
the inverse of the “point spreading
function” of the out of focus lens,
the negative could be made to yield
a print showing the original point.

Exactly this has in fact been done,
using holographic techniques, for
real photographs full of detail. A
minor snag is that certain ‘“spatial
frequencies’ (number of lines-per-
mm on the negative) depending on
the original lens and degree of out
of focus are missing from the
“sharpened’” picture. On normal
subjects this is not noticeable any
more than a narrow bandstop filter
causing.a ‘hole’ in the audio spec-
trum, on ordinary programme mater-
ial like a full orchestra. There are
numerous other applications of the
technique, which is called “optical
computing" because the holo-
graphic system is in fact processing
vast amounts of information in
parallel in real time. :

Of course, not everyone is in-
terested in science and technology;
take Mrs. Point Contact for example
—although | was surprised to find
that even she can (usually) tell the
difference between a resistor and a
capacitor. And the little Point
Contacts don’t really show any
interest in electronics at all, per-
haps because they have been
threatened with dire consequences
if they graunch anything in my
*laboratory”.1 am fortunate enough

" to have a corner of the spare bed-

room for my work bench; well,

www americanradiohistorvy com

Clearing up when we have visitors.

most of the spase room, actually,
so a certain amount of clearing up
is called for when we have visitors.
How much depends on the visitor,

in the 20's, for most people,
components were very expensive,
but ready-made sets just prohibi-
tive. Later on, as volume production
of all-mains sets got under way,
prices came down considerably
and just before the war 1 bought a
Cossor 365 Superheterodyne Re-
ceiver for the princely sum of
£7.19.6. Of course, in real terms,
that was equivalent to the present
day price of a good television set,
and as a receiver it had a remarkably
good performance. “Excellent bass
radiation and good crisp treble"”
was the verdict of the Wireless &
Electrical Trader. In practice this
meant 6dB per octave top cut from
about middle C upwards, aided
beyond a Kc or two by heavy RF
filtering at the detector and ‘'High
Q' IF transformers. Nevertheless,
it did have a tuned RF stage and
Long, Medium and Short Wave-
bands and with a long aerial and
a following wind would pick up
plenty of Americanandthe odd Aus-
tralian station. Years later, when
servicing it, | found out the hard
way that whilst the top cap of the
RF pentode was grid 1, that on the
pentode in the IF stage was anode!
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EDITDF’!IAL ANNOUNCEMVIENT
PRACTICAL

WIRELESS

’ AII boards, except SRBP, are glassfibre, drilled and roller-tinned

To READERS PGB SERVIGES LTD, PO BOX 11, WORKSOP, NOTTS
Please supply PCB/s as indicated by tick/s in box/es
Issue Project / Ref Price P/P
Mar 75 Electronic Organ AMO0315 .,.
(set of two) AM0318}7 56+2  []
Sep 75 Electronic Clock DNO0795
(set of three) DNO0796 »2-40 4 15 !
; DNOQ797
Dec 75 Radio-Pickup Link DNO792 0-98 + 12 N
Dec 75 Random Number Selector DNO0793A 0-98 + 12 ]
Dec 75 Sound-To-Light Display DN0798 1-15 4 12 ]
Dec 75 12V PA System DN2/dM 0-98 + 12 [
Dec 75 Disco System, Amplifier
(2 required) each AMO0421 3-40 4 18 |
Dec 75 Disco System, Light Modulator =~ AM0423 2-70 4 18 |
dan 76 Music Box SRBP DN1/JM 2-25 4 18 N
glassfibre DN1/JM 3-00 4- 18 ]
dan 76 Emergency Light Unit AMO0419 3-50 4+ 18 O
Mar 76 CMOS Crystal Calibrator AMO438 1-19 + 12 |
Apr 76 DF Receiver DN4/JMT ,.
(set of two) pNs/am s 192+ 15 [ ll
_ Apr 76 Wobbulator AMO0443 1-08 4 12 O
Apr 76 Auto. Slide Synchroniser AMO0441 2-33 + 15 ]
' m dul 76 Transistor Tester A002 2-08 4+ 15 [
"~ ] dul 76 Disco Preamplifier A003 065 + 12 O
3 Post and packing is for one board or set of boards. Prices include VAT
~ Remittances with overseas orders must be sufficient to cover despatch
3 by sea or air mail as required. ACCESS welcome. Send card number only,
2 | enclose Postal Order/Cheque NO.......cooovvniriiennninnn, for £.viiniiiiiinnnnn made.
a payabie to READERS PCB SERVICES LTD.
l 7N S ST
2
ADDRESS ... e e e s e e
ol
L2 3 L
x|
= I ........................................................................ Post Code ....cooccvvnnniinennnns
O rrc Magazines [td, Any correspondence concerning this service must be addressed to READERS
l PCB SERVICES and not to the Editorial offices.
254 ’ - ‘ . Practical Wireless, July 1976
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DECIMO

VATMAN—
SCIENTIFIC

Large green display,
8-diglts, 2 exponents,
4trlg log functions
10=-99,

Radian degrees.
Exchange,

Memory, 77,
Reclprocal, X etc.
Single Function
keyboard. 20 hr
battery life. £25-50

MINI-VATMAN—SImilar to above but
slimmer. Green display a-digits. % key.

K £8-84
MINI-VATMAN M--As above but with
% and full-function memory. £10-70

VATMAN-S diglt. %
key. Green display.

SUPER-VATMAN—
Simllar to above

but with full-

function memory,

X? Reclprical.

. V7. £11-58

SINCLAIR

NEW SCIENTIFIC
Only 47 x 2”7 x .
Yet has 8-digits or

chlp, 1t has full
algebraic logic
and many more
functions. Al-
gebralc logic Is
constant on

all four arith-
metic functions.

FUNCTIONS:

tan-@ arcsin @
arccos and tan @ reclprocal @ Eto
the X @ natural log @ antilog @
memory+ @ memory— @ memory
exchange @ memory cancel @

EE exponent @ change ONLY
notation @ PLUS a

degree radian switch, £13-58

OXFORD 300—

Larger version of above, £16-25

'CAMBRIDGE— £7-45

CAMBRIDGE MEMORY— %999
£8-32

OXFORD 150—

CBM

4148R—10-digits, 2
exponents. Full log and
trig functions. X2,
Reciprocal, 77 . X root
of Y. Polar rect-
angular co-ordinates.
2-store memary.
Rechargeahie. Mean
and Standard
deviation.

(R) £30-22
Including :
recharger. = =
4190R—10 digit, 2 exp. 90 pre prog.

sclentific, statistical and (R) £41-61

metric conversions.

SR1800—Simiiar to the 4148R. Green

display. Battery operated. £22
£6-27

786D~8-diglts, % and store.
897R—Rechargeable % and full memory.
R) £11-

including charger.
7918D—Full trig and fogs, 8-digit or
5+ 2 exponents. Reclprocal. 7, v/,
memory.

£12-88

ADD 8% VAT TO ALL PRICES +
55p p&p ‘

Practical Wireless, July 1976

ROCKWELL
S3R—

8-dlgit, 2 exponent,
10 %, Memory.
2-level parenthisls.
All trlg and

log functions.
Degdree radian.
Factorlal.
Reciprocal.

TV etc.
Rechargeable.
(R) £23-95
Including recharger. -

61R—Green display. 8-dlgits. All trig
and log functions. £20-42

44RD. 9-digits or 5 digit & 2 Exp. Green
display. Store. Otherwise simliar to
83-R less factorial. £17-55

64RD. 12-digit or g-diglt 4+ 2 Exp.
Additional to 44RD. Polar Rec co-
ordinates. Degree Rad or Grad.
£22-20
8R—Soeclal purchase. 8-digits. % key.
k only £8-11

20R—Special purchass.
8-digits. % key. Full-
function memory.

£10-15

24RD—Green display. 8-digit.
£12-75
24K—Stalnless-
steel Stimline,
Graen display,
Beautiful
leatherette wallet
to hold pen,
note-pad and
credit cards
(all included).
Full memory.

Click-buttons,
Rechargeable,
Including recharger

(R) £20-35

CASIO

FX-20—Full trig and log
functions. g-digit
mantissa or 8-digit
mantissa and 2-diglt
exponents, 103 to
10~3%, Bright green
display. Full sin,
cos, fan, Inverse
Isun. |nv?rse fos.
nverse tan. Log X
and Inx, €%, x¥,

+ Reciprocal
Degree Radian
conversion.
Memory and
exponent key.
ONLY
£15-65
FX-15—As above but larger and in.
cluding a larger display. x2 key. 7T key.
Reciprocal key. ONLY £19-35
FX-101—De Luxe mode! with similar
functions to the FX-15 but 8-digits + 2

exponent 167799 {o 1099,

OUR PRICE £23-95
8R—Memory. % key. £8-32
POCKET 83— key. £7-39

POCKET MINI-MEMORY—% key.
Bright green display. £9-25

ALL ITEMS CARRY A
FULL YEARS GUARANTEE

Yy

CHNOLOGICAL

PRECISION PRODUCTS

NOVUS

4520—8-dlglt, 2 expon-
ent. 10—9%, RPN Logle.
Full trig and log func-
tlons. 4 Roll stack.
Memory., Memory
exchange. 4/,
Rechargeable

TEXAS
SR50A--10-diglt. 2 ex- fi
ponent. Rechargeable.

All trig and log

functions,

Hyperbolic. X to the

root of Y. Radian

(R) £21-20 and degree.

Including recharger Factorial. Memory
4525—Rechargeable. -etc.

Programmable (R) £31-75

verslon of 4520. Including

(R) £42-50 recharger ;

Including recharger

4510—38-dlglts. 3 level stack. All trig and
log functions. . 7. Reciprocal,
Memory etc.

SR51A—As above but with 3 indepen-
dent ies. Linear |

N
Mean. . Varlance. Standard devlation,
Permutation. Random number genera-
tion + 20 basic conversions and thelr

Inverse. Rechargeabls. (R) £45.25

Inciuding recharger
NEW S$RS52. Card Programmable. 20
Memories, 224 Prog Steps £231-48
PLUS FREE Manual on any one of the
following: 1. Statistics. 2. Electrical
Engl ing. 3. Math ics. 4, Finance.

NEW SRS6 100 step prog. 10 digit, 2
Exp. 10 Inde. memories all log, trig &

statistical functions. ~ (R) £74-25
T1200—8-digit. % key. £8-29

4515—100-step programmable veraion.
(R) £35-10

6020—Financier. £16-65

6025—Rechargeable. Financler 100-step
programmable. (R) £42-50

i Including recharger
6030—Statistlcian. £16-50

6035—100-step grogrammable Statlsti-
clan. Rechargeable. (R) £42-50

Including recharger

Digital

T’EXELAR

THE SUPERB
10-FUNCTION
PULSTRONIC

Shows date and month
in correct order! Single
button control. Display
vlsible In pltch dark. Hrs,
1 Mins, Secs, Date, Date +
Month in Letters, Day of
Week in Letters, Self-
adjusting calendar, Auto
hold and fade-out, A.M.
settingindicator. P.M,
setting Indicator. Undoubt-
ably one of the most sophls-
tlcated watches avallable at
this unbeatable pricel Styled
In finest solid Stainless-steel
satin_finished with polished
ljevellekcll edge‘s.L.Cumplegelwith
steel bracelet AND a FREE
presentation box,
LIMITED SUPPLIES AT
Inc. batteries, ONLY £34.62

DECIMO DIGITAL CLOCK/RADIO
£32-95 OUR PRICE LARGE DIGITAL READOUT

incl. VAT plus £1 p&p

This 1s the most unlque clock/radio In the
: country today having a soft 18” high orange-

glow digital d which is letel
silent and non-pulsating. In a beautlful teaﬁ
style cabinet with up-to-date VHF/MW radio.
@% You can awake to soft music or alarm—and
if you want up to 10 minutes more—just press
the ‘Drowse’ button. Automatic 80 minute
‘sleen’ hutton in case you drop off while the radio’s on.

ORDER FORM =

PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to
THURS BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS 10 a.m.to 1 p.m,
To: BARCLAY ELECTRONICS Dept. 7PW,

1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11

Please send me.
with/without optl

TRAP 3 Functions.
inc. batteries. Shows hours
mins, & secs.
Single button operation, Limited
supblies at this low, low price.
ONLY £1375, Gold finish £14-75

daptor. :

cheque/money order total
luding 55p to cover P&P

| mains

value £
NAME .. 2
ADDRESS .....

B.,8.1. app! d mains
for all non-rechargeable. calculations.
LY £2.50

{R)=Free recharger,

5 R S U M NS MG MMSE VR B S SR N S R R e e
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TRANSFORMERS

MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V.
\ Please state which type you require,

All types are screenad and Centre tapped to earth.

V.A, OPEN CASED | SOCKETS CARR- | CASED
(watts) TYPE P. &P, TYPE |S5amp {i5 amp| |AGE TYPE
: . complete
. £ P £ set
50 3:98 62
;AR 100 4-53 70
200 7-26 80
250 8-80 1-10
350 10-59 1-18
500 12-18 1-34 23-25 1 = 0.A. 1-20
750 18-85 Q.A. 30-80 1 — Q.A. 1-20
1000 26-00 0.A. 37-71 2 —_ 0.A. 2-40
1500 29-85 0.A. 44-30 3 — 0.A, 3-60
2000 . 85:00 0.A. 51-85 1 1 0.A. 27
55 O.A, 75-35 3 1 Q.A. 5-10

CASED TYPES These are of extremely high quality to British Standard
Speclfication, with reseftable fused primary winding, and
are fitted with coverad outlet sockets. Housed In steel cases
with carrying handies and 3ft of 3 core cable.

12V or 24V MINIATURE TRANSFORMERS
;;Ir:ary % ‘V FTeaTi Primary volfage 240V
ease state which voltage
g AMPg‘v PEICE P&P Sec. volts mA PEICE Pp&P
p 3-0-3 200 137 25
HH 5 -25 1-30
Texan Amplifier 1 e oI 8 06x2 1A 180 45
b 2 1 205 45 0-9x2 330 1-34 26
oA as featured by : 2 i @ 0-9x2 500 1-83 45
e 3- 62 0-9x2 1 . 52
. PRACTICAL WIRELESS £ 4 43 85 S sbay Cat o
SOLE UK. DISTRIBUTORS — HENRY'S 12 S+ 0-20x2 30 172 82
16 8 6-35 1-20 0-20 x 2 1A 3-08 72
) ) a 20 10 8-27 1-20 0-15-27 x 2 1A 3-86 72
éii"‘i ‘, } c ii‘ KE” ‘l !¢ Y Can be QUANTITY 1to 24 off Basic Price 250 to 499 off 15% oft
built St DISCOUNTS 25to 49 off 21 % off Price 500 to 999 off 20% off
KIT PRICE ixc, var + fi.00 gt Stage ! 50 to 99 off 5% off Price 1,000 to 1,999 off 25% off
-~ 2 t:r : og&g B by stage 100 to 249 off 10% off Price | 2,000 and over 30% oft
i .00 inc. V. 1. .

Liltandtssted e : et Ask for We manufacture Power Transformers to customers own speclal requirements,
Buiid the Texan stereo amplifier, tiren you carrbe Jeaflet 5. please send details of any Transformer you may require custom bulit. AH
doubly proud [ For a start, you')l own a superb homef % Everything queries must be accompanied by S.A.E.
entertalnment unit. And have had al! the pleasure o 9,
doing ityourself, with the Henry’s kit. nECE?Sf‘dTY PLEASE ADD 8% V'A'T' TO TOTAL PRICE
Look at the Texan spscilication suppiied. S. G. Wri C R A

. G. ight's Ltd., Bishop House Works, Rylands St.
Incorporating fully integrated stereo preamp and power amp. " L
with 8 1C-5, 10 transistors, 6 rectifiers and zene: o hulafter BURNLEY, Lancs. BB101RG Tel. 26934
smbrllswd,prolecled cuitry, glassllbpcb Galdeners sales
ains service and
controls, Slim design, chassis 14+ xB"xZ” overan 20 watts

perchannel RMS, less than 0.1% distortion at 1 kHz. qugrantees.

TEXAN FM
TUNER KIT mjﬂ

inc. VAT 4 50p p&p

[C J L CJLLTD.P.O.BOX 34, CANTERBURY.CT11YT
- 3 ALL PRICES INCLUDE P&P AND V.AT.

ANTEX SOLDERING IRO WIRE STRIPPER & CUTTER£0.85

- (with.stide on & off bits) HAND DRILLS Leytool precision,
Egl(l)rnagg‘t,eled £28.60 inc. VAT 15W 'C' miniature irons £2.70 compact, 5/16" chuck _£3.99
Build tha matching Texan stereo tuner ! 3/3271/8}3/16"bits~each  £0.45 AERIALS Extend 15-120cm £1.50
Features advanced varicap tuning. Phase 'C' Elements £1.30 CASSETYTE 'Head Demagnetisers'

An Up-to-thg.

lock loop decoder. Professionally
minute game,

'G' mi i £3.15 . :
designed circuit. Everyihing You need is 18W 'G' minlature irons 3 Shaped pole-saves time £3.65

T HeTalaa e BE Al Plugs inta vour awn Ty gy - P 3/3241/8Y3/16"bits-each £0.45 | EARPHOMES Stethoscope £1.25
cabinet itself. Excellentspec : 2.5uV cnwo"oih On. And yoyre “’;f{ socket. 'G' Elements £1.65 | Crystal earphone, lead&plug £0.65
?:{;f‘}:‘:',‘jg;"%jgg,';‘,‘,’;;";gf;02 1 hole- - 32~ f00tbal tannis 15W! CON'Low leakage irons £3.15 | Headphone,2,000 £3.20
MHz. Mains powered $ife. Foryoy, Y::,Lr:f’:,‘;';"ﬂv 3/3241/8Y3/16" bits-each £0.45 | INTERCOMS 2-station  £6.35
THE NATURAL FOLLOW-ON i Mains powared, List prgs o YOUr 'CCN* Elements £1.65 | MICROPHONES Dynamic £2.15
ENAY'S PRigE 250 25w X25'Low leakage irons  £2.70 | PRINTED CiRCUIT KITS -All

£25.00

e, VAT+50p p&p

3/32%1/8%3/16"bits-each  £0.47 items for produclng p.c's £3.99
'X25' Elements £1.45 SIGNAL INJECTOR -Audio through
1SK1} 'SK2]Soldering Kits £4.50 video signals,self contained £4.25
ST3 Stands~-for all models £1.40 STEREO HEADPHONES 8n £4.85
SOLDER in Bib dispenser £0.45 SPEAKERS -75mm dia.8n £1.00

Henry’'s latest

LEGTRONIGS
CATALOGUE

% over5000items - * over!oo pages
many new o se.

% free 50p vouch-r inslde llp

n:tlon Indox

For this latest edition, we have
made hundreds of changes and
additlons. Features now include:

DIGITAL CLOCK KITS

*¥ *

Virtually everythi " 0 ing NLS.C. Module 12/24 hr. .
oA L 5 ) N {ing S Giodule 12124 br e
FREE to Educational Estabfishments when - +20p typog | STEREO HEADPHONES:—8 OHMS
ordered on official headed notepapsr cln/pnck Rl 0"0 with Stereo/Mono switch £10-35
TR (3 f without switch £8-25
- ys A||ma||t° Henry’s Radio TELEPHONE AMPLIFIER:— £10-95
STEREO 4 CHANNEL MIXER:~—
RADIO 303 Edgware nd I'ondon wz 2 L.H. Channel 2 R.H. Channel £12-28
LONDON W2: 404/6 Edgware Road. Tel: 01-402 8381 REGULATED POWER SUPPLY i
*LONDDN W1: 231 Tottenham Ct Rd. ,/2%,, Tel: 01-636 6681 ‘:{"::.;E; "Cl':c‘ﬁ’:f; eeat el Ay £18-25
NOTTINGHAM : 94/96 Upper Parliament St. Tel: (0602) 40403 P N b0 nroduce printed circuit 2°65
MREADING, BERKS: 130/131 Friar Street. Tel: (0734) 583230 il sl o i £
FHARROW : 190/4 Station Road. Tel: 01-863 7788 4, watt 5% Ip each, 555 Timer—38p; BC 107{8/9—9p. each

HCROYDON - 110 North End. et
Tes: 01:681 331 TuuwNVATOVERPAVMCEN'PS"ANV

Em CLEVELAND SUPPLIES (PW)

P.O. BOX 20, REDCAR, CLEVELAND.

C.W.O. VAT included 25p P & P. Send 20p for lists or enquiries.
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by Eric Dowdeswell G4AR

of Bolton in which he says he has written to the

RSGB to propose that they run a course for
beginners, in Radiocommunication, which would
complement the Guide to Amateur Radio and the
Radic Amateur’s Examination Manual. Personally
speaking 1 would have thought that the Guide
would have been enough but, as JW says, once into
ones fifties and things get a bit more difficult! JwW
would like to learn just enough to pass the RAE but
in the event one could hardly avoid learning quite
a lot more. Not much point in just acquiring a lot
of isolated facts even though that could be enough
to pass the examination which, in all conscience,
could harly be simpler! JW did try a night school
class at a technical college but found the hour or
so a week a waste of time and very protracted. Un-
fortunately, JW still awaits a reply to his suggestion,
written on March 4th.

Paul Turner (Bishops Stortford) found 15m a
good and improving band during the month, as did
several other correspondents. Only to be expected
with the summer coming on, I suppose. Paul’s main
problem is the seemingly eternal QRM from the
timebases of local colour TV sets but with the rise
in the usable frequencies as we get further into the
year this trouble ought to tend to diminish, being
worse on the LF bands. Paul also noted an improve-
ment in the 20m band especially in the afternoons
when central and south African stations were promi-
nent.

Steve Cofttis G15294/A8961 (Harrogate) queried a
station signing /P/4U which would appear to be an
amateur with one of the UN forces, such as those
on the Golan Heights, although the 4U prefix is
generally used by stations in Geneva, under the
aegis of the ITU. Steve also noted 4J6A operating in
a contest which turned out to be a UG6H station! To
forestall any enquiries Steve’s “call” G15294 is an
identification issued on joining the International
Short Wave League. I am glad to know that Steve
has now made an audio oscillator so as to get on
with the task of learning Morse. Don’t try to do it
all by yourself Steve, try and find an experienced
op to assist or you will get into some bad habits!

Neil Whiteside (Hitchin) sent in a brief log for
20m but has in fact been mainly listening on the 2m
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I HAVE had an interesting letter from J. Watson

band but reports that nothing has happened there
recently to be worthy of mention. On 70cms Neil
has a Microwave Modules converter fed from two
6-element yagis with matching harness. He is look-
ing forward to the operation of the 70cms Bedford
repeater GB3BD which has been carrying out QRP
tests apparently. Paul Flatman (Ipswich) decided
to fix his HRO after all and as he says “when it is
working properly it is really pulling them in” on
an “old bit of bent wire” as he puts it. Paul is
another to comment on the up and coming 15m
band. On 40m he caught YV40W/P/7 on SSB. Could
this be a new country in the offing? QTH said to be
Margarita Island.

Another Paul, of the Barker clan (Sunderiand)
always sends in two log sheets, one for SSB and the
other for SSTV in which mode he got PY4AP for a
new country. Paul is wondering if an article on
SSTV would be of interest in the magazine. I think
it would so he is being duly encouraged by me! 1
am sure a lot of people would take up SSTV if they
could only get some practical advice to put them
on the right track. As well as studying for the RAE
Robin Bayley (Nr. Wolverhampton) has managed
to complete a converter for 2m and to put in some
listening time in the HF bands with his ex-RAF
R1475 and long wire aerial.

L. Thompson (Reading) mentions the very much
improved results obtained when his 350ft long wire
at 35ft up had to-be bent back to form a vee when
the 0ld elm at the far end had to come down. “Could
this be some sort of beam”? he asks. It is, more or
less, but if he feeds it with open feeder at the apex
and uses an ATU he will have a very effective beam
indeed and usable on all the HF bands. Seems it has
around 200ft per side now. I know a lot of licensed
chaps who’d be glad to get that sort of aerial up in
their gardens!

Alan Doherty (Portrush, Co. Antrim) didn’t find
the bands particularly good and apologises for the
poor log covering 20, 40 and 8§0m SSB. Don't know
if his move to the spare bedroom, out of everybody’s
way, has got anything to do with it! Still has his
PR40/FR400SDX set-up and 120ft of wire. Being
only 100 yards from the sea he bemoans the fate of
some of his aerials due to the Atlantic gales, but
adds “I wouldn’t change it for the world”. He also
comments on the lack of activity by yours truly on
the bands. My head is duly bowed in shame! How-
ever I do have a rig which I am endeavouring to get
on to the 80m band as soon as possible. It was a
commercial rig with four switched crystal channels
but by the time I have finished with it it ought to
qualify for the appellation “home-brew”!

Stan Hunt (Wigan) BRS36555 finally dragged
himself away from his studies to write to us for the
first time. Thank you Stan but don’t let amateur
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radio deter you until you have passed everything
you have to pass. There will be plenty of time later.
He has a Trio 9R59DS with a dipole for 40m which
is also very effective on 15m. This is in the loft but
he hopes to get a 14AVQ vertical up on a pole in
the garden very shortly. Stan surprised me by asking
how he can send cards through the Bureau. Pre-
suming you mean the RSGB Bureau, Stan. I should
have thought you would have been supplied with all
the relevant info on this when you “joined up”’!
Briefly, all outgoing cards are sent to. Arthur Milne
G2MI, long time manager of #he Society’s QSL

Bureau but incoming cards are received by means _

of SAE’s, from your own Sub-Manager whose QTH
you can find by reading Rad-Com or contacting
RSGB HQ.

From Bernard Hughes in Worcester comes a nice
log courtesy of his FR500SDX plus 20m dipole and
66ft of wire on other bands. Having a few days off
work he took the chance to look at 20m in the
afternoons and was pleasantly surprised to find
plenty of VK’s coming through. Martin Chapple
(Leamington Spa) AS9090 gets best results on all
bands when he connects half his 20m dipole with
his 100ft wire. If you look at the total length of all
the wire in use OM you will probably find a multiple
of 66ft somewhere! Like 132ft?. A half wave on
80m and excellent on all the higher frequency bands.
Martin also queries the lack of G4AR on the air but
I hope my notes above will explain all.

M. P. Bennett BRS 36644 just sent a log but,
looking at the excellence of the entries, obviously
bad no time to write a letter! Back to Steve Cottis
who was very impressed with the course on short
wave propagation obtainable from Radio Nederland,
PO Box 222, Hilversum, Holland, free of charge.
Meant for the broadcast band boys but very useful
still when they advance to the amateur bands!
9K2DT was so pleased with his report from Steve
that he not only returned the IRC’s but put seven
stamps on the envelope including a set of five
featuring birds. Feathered ones, naturally, which
incidentally, is my second hobby when I have the

time! Wonder if 9K2DT should read 932DT?

Phew! Who said everyone is on holiday now and
that I wouldn’t get any reports! Seem to be more
than ever! Following on from my remarks on Tim
Charles A8927 last month he was kind enough to
telephone me to say he is now G4EZA and, as we
both remarked together, that’s not too bad on CW!
Tim was one of the few who regularly sent in logs
of stations heard on CW, and now he’s lost to us,
boo-hoo! SOS—will Paul Cowburn who wrote me a
long letter please let me have his QTH? I have an
envelope here with an answer and some goodies but
no address to which to send it. Unfortunately I can’t
find a previous letter from you, Paul.

v

Log extracts

P. Turner:— 15m ZS6U 9G1JX CX5BF 2m ON5SUN
PAOYZ (via aurora)

8. Cottis:— 80m A2CJP CT3AB JHOBQU VP2KF
YBOABV ZB2CJ 20m CR9AJ JRIUHM (Guam Is)
KG6JBX HLITX TU2GA VS6DO VRS8A TPSAC 15m
CT3BK JA4JUU UKOAAC

N. Whiteside:— 20m CP5DT HP1XMU KV4AB
VPSMA

P. Flatman:— 40m YV40W/P/7 20m HR3JJR
VQIDF (Mahé Is) YBOABV ZS4BP 5N2NAS SVINR
15m EL2FW JASMPT PZ9AB VS6DC ZDSRD
ZPSWU

P. Barker:— SSTV 20m CT1JI HASKFZ I0FZW
K4QPR OE1HNW PY4AP 9K2DO 20m AD7ZJD/AG6
(Guam Is) CT7BC KG6JBX TJ1AF

R. Bayley:— 80m FP8DH 40m EAG6DA VP8SAA
20m A2CGO KH6PP

A. Doherty:— 80m PY7HS ZE6JL. 40m S5T5AR
6W8DY 20m AL7CSX(KL7) FGOGE TGIHW
VP2LCG YJ8DE

. S. Hunt:— 80m ZB2CJ 20m FGT7TAN HR6SWA
(Swan Is) VESNS 8P6CG 15m 5T5ZR 9J2GJ

B. Hughes:— 20m DUIDBT XG6JBX TJ1AF
YBOACG 3D6BD 5R8BL 9M6MA ’

M. Chapple:— 80m EAS8CR ZL3FA 40m VK2AVA

20m VP8HZ 9X5SP
M. Bennett:— 80m AP2AD 20m A35AM

(JA1XFB) HM2JM KG6AA TR8JCV VK2PA/LH
(Lord Howe Is) 8R7X 15m FYOPHI TI2WX '

P. Cowburn:(— 80m HKOCOP KZ5HP ZL1JC
3B4AJ 40m CE3BGL VK5PV 20m HISBAB KV41J
VP2KF 5N2NAS

O e S T T . T e o R T T T s B oo ek

SHORT WAVE BROADCASTS
by Derek Bell
OR what to do with an egg insulator! John Curtis

of Beaminster in Dorset, after reading the

recent comments in this column on the prob-
lems of securing aerials to trees, passes along a tip
first used by him in the ’20s. This involves fastening
a length of stout rope to the tree sufficient to clear
the tree branches, on the end of which is fastened a
pulley wheel with the aerial wire running through it.
From the pulley wheel the aerial runs to a bucket
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or similar container filled with something heavy to
keep the aerial wire taut.

Pulley wheels can be expensive, so why not sub-
stitute an egg insulator? This, as its name suggests,
is in the shape of an egg and is.made of a ceramic
substance for good insulation. Through it are two
holes at right angles to each other so one hole can
take the securing line while the other has the wire
running free through it. This then runs down to the
ground and is held taught by a suitable weight.
The cost is mainly for the eggs, one for the tree end
and one for the building end. This one is secured toan
appropriate point by another lashing with the aerial
running through or tied off to it, if you prefer the
lead-in away from the house wall.

David Birch of Trowbridge has another sort of
aerial, this is a Yagi coupled to a Wien Multi-Five
set and was enough to pull the following goodies:

Radio: Australia on 9570 at 0745
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As you know, I'm fairly well in with the Managing Director
of Home Radio Components Ltd. He was deep in thought
when | called on him the other day. “Cooking up some-
thing new?” | said. “Yes” he replied “I'm thinking of
giving a piece of Verohoard to everybody who buys one
of our catalogues, but I'm wondering if the idea is a bit
gimmicky.” *Certainly not” | assured him ‘“Several
electronic magazines have done it before and I'm sure
lots of customers appreciate it”. Encouraged, he went on
I thought that if | offered 4 projects for which the board
could be used it would make it even more useful and
interesting'. That set the ball rolling, and with the co-
operation of Vero Electronics Ltd. and of Mr. Fred Bennett,
Editor of ‘Practical Electronics' he is now able to make
this unique offer . . . to every purchaser of a Home Radio

Components Catalogue will be sent a piece of Vero-
board and four projects for using it. The offer lasts for
one month from the publication date of this journal. If you
have not already got a current Home Radio Components

. Catalogue here is a wonderful opportunity to correct the
omission (no constructor should be without one) and at
the same time to win a useful piece of material and four
interesting projects—a Touch Switch, a Thermometer, a
Waa Waa Unit and a Light Operated Switch. The catalogue
costs only 99p (including 34p for packing and postage) and
it includes vouchers to the value of 30 pence if used as
directed. This is too good to miss—send the coupon
below with your cheque or P.O. for 99 pence. Why delay?
Do it today! :

—::’:.,TOday’s finest Components Catajon
= Gsp plus 34D rost & racking Ogue

The price of 99p applies
only to customers in the ‘::r
U.K. and to BFPO Addresses gm—

D SR EEN @WR I N SRR e e e Gae g

Please write your Name and Address in block capitals

ADDRESS ... e et B g e BV e e

[ B
]

TS pie e S e e T e e S e A e e sie T

I Home RADIO (Components) LTD. Dept. PW,
234-240 London Road, Mitcham, Surrey CR& 3MHD

Practical Wireless, July 1976

(Regn. No. |
London 912966)

HOME RADIO (Components) LTD  Dept. PW, 234 -240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422
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A COMPLETE RANGE OF DISCO MIXERS POWER
AMPS & ELECTRONIC MODULES

DISTRIBUTED BY MAIL ONLY. WRITE TO:—
PARBOLD ELECTRONICS, 17 CHORLEY ROAD,
HILLDALE, PARBOLD, WN8 7AN LANCS.

ALL PRICES INCLUDE VAT POST AND PACKING

PA 110 (AS ILLUSTRATED) 110W 4Q WITH 45-0-45V
DC3 AMP P.S.U. ALL YOU NEED IS AMP CARD AND
TRANSFORMER ! HI-POWER, HI-FIDELITY AND
LOW NOISE ! ! KIT: £19:50. BUILT: £24-50. TRANS-
FORMER £9-90.

PA 50. 50W 40 WITH 45V 2A DC PSU 150 WATT
OUTPUT TRANSISTORS AND 5 DIODE PROTEC-
TION CIRCUIT. FUSES AND CAPS ON PSU. BUILT:
£7'95. PSU CARD BUILT: £5-95. TRANSFORMER:
£4-95,

IC 2/4 INPUT MICROCHIP PRE-AMP TO SUIT EITHER AMP

UNIT.FACTORY SET AT 14 MV 50k Q@ LINEAR ADJUSTABLE TO

3MV 47k Q RIAA MAG. EQUALISED OR ANY MAGNETIC CRYS. % "

TAL OR CERAMIC DEVICE HIGH OR LOW IMP! UP TO 25V OUTPUT AVAILABLE! BUILT: £12:95. CADMIUM PLATED
CHASSIS KIT WITH KNOBS, SCREWS, ETC. £9-95. (SCREEN PRINTED AND DRILLED). PACKAGE DEAL PA110 £64-95,
PA50 £49-95 INC. CHASSIS & CAB.

CHUNKY $” THICK METAL CORNERED WOODEN CAB WITH HEAVY DUTY FEET AND HANDLES.

REALLY PRO. FINISH: £8-95. MONO DISCO PREAMP KiT £489, BUILT: £69, STEREO DISCOMIX KIT £79, BUILT: £118. FUZZ
LIGHTS, RED, BLUE, AMBER: £1950.

TEAK CABS: 7" x 4” £3-90, 8” x 5” £4-90, 8” £5-90, 10” £7-90, 12” £8-90, 12" + TW £9-90.

BLACK CABS: 1 x 127 £12-90, 2 x 12” £16-90, 1 x 15” £19-90, 15” BIN £36-90, 4 x 12” TALL £24-90.

ORION STEREO
AMPLIFIER

INVERTORS ASTRO IGNITION

x

]

|

|

|

L]

L

]

ol |

{-' B Ghn’m T o

! e . : . P i L

-i 240v-50Hz from your 12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM ]

) jo5 watl £4;75 o e (o eser  less than 0-01% 100Hz-10kHz. Frequency  Complete kit of parts for this proven |B

A0watt£6;21 o0 walt 2a-£8 05 ragponse 4+ 1dB 20" Hz to 20kHz. Hum level ;

B 75 watt-£12-03 500 watt (24v)-£48 18 P and tested system £10-45inc.VAT |H

| 150 watt-£21 27 1Kw(sov-£127-00  Vvirtually nil with volume full on, Ready built with only two connec- g
B 300 watt (24v)-£26-45 1-5 Kw (110y)-£140-80 : 15§

This i . iR § b lit tions to alter £13'75 inc. VAT.

H gﬂ',;?;;:d”g,vuﬁ{ﬂgﬁ;e;n"e';;*,f,?;’;‘eb;’;d’";'aﬂs Jhis is @ power amplifier of superb quality . fde have used this system |H
m| for use. Price list sent on receint of s.a.e. mcorporatmg t'he very latest design featureg. both home and abroad. Consider |m
Prices include p. and p. Professional hi-fi enthusiasts have classed it these advantages—more power
n P.W. AUTOMATIC EMERGENCY as fantastic and real value for money. The faster ‘acceleration, fuel economy, |
i sup CCT incorporates a low flux transformer and Hi i =

B 2400-50Hz-150 watt mvener with built in o0t for disc, t t t excellent cold starting, smoother
battery charger. In event of power failure  INPUls Tor gisc, tape, tuner, etc. i n tact breaker burn-

M| switches over autematically from battery }'unnmg, o contac ) L]

| Sheeing o imverter wergxpleg;lt 2 Complete kit of parts including slim line ing. Also because of the high B
parts (excluding maten £24°50 prus £1-700.5.  bookend case, silk screened front panel and eneray spark thke fuel {mxthre B o

u knobs £47-30 inc. VAT and p. & p. e made weaker giving further

‘- :L:v’z:f:iiﬂ;:':;?m;?tVESTI:SeK,‘; economy and fewer plug problems. n
tents, caravans, houses, boats and secondary The bookend case, 1.C’s and semiconductors, Fitting time when built 5 minutes

] :;%,ﬁ:“:;‘t"ggcg‘:"f 323“;‘5 & suntup P-C- board, Transformer, etc. may be approx. Please state whether B

Bl £4:9 + 35p p. & p. purchased separately if desired. Send S.A.E. positive or negative earth. o

”_ it H § 5

- o Josfigp? iop+ 520 p. & p. Built up  for further information. . TRADE and EXPORT ENQUIRIES .[

E _ TRANSFORMERS AND COILS INSTRUMENT CASES f WELCOMED ON ALL PRODUCTS |
aBo;narl;I'gh volume and small order capacity  Bookend Amplifier and attractive styled Instrument . ASTRO ELEC(;I'RONItCS « m

m e Cases available. Send" S. and A. envelope for pringbank Road, West Par
Special offer, Miniat transforme ; X 4

.f TEoT2v-Be. A 3D 108 Bk b Price List. CHESTERFIELD. 31475 =

L_“—_m .
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Radio Kuwait on 11940 at 1745
HCJIB Quito on 9760 at 0800

a sure sign that summer is on its way when Kuwait

is heard after tea. Can anyone tell us if the pop

show is still going on this slot?

A Joystick package is used by Lawrence Bennet,
tagged on the front of his Trio 9R59DS. There
have been varying claims made for this system and
it seems that there is some justification for them
since Lawrence logged the following:

ATR Delhi en 3255 at 1730

Radio Chad on 4904 at 1910

Ghana National service on 4915 at 1915
Ghana Commercial service on 4980 at 1920
Radio Mauretania on 4850 at 1930

Benin ‘Voix de Revolution’ on 4870 at 2015
Radio Togo on 5047 at 2055

Recently in this column there appeared a comment
by Xan Walker on the fact that Radio Peace and
Progress was popping up at an odd spot on the dial
of his rig. This and other remarks on this station
so moved Alan Potter of Bristol that he provided a!
long screed on the mathematics of intermediate
frequencies to prove that this signal was a spurious
one. In words of one syllable and numbers under
ten, that my poor enfeebled brain can cope with,
Alan proved that many receivers have an IF of 450-
470kHz and thus the indicated freq was, in fact,
spurious. Were it to be put through the mathemati-
cal mill it would show one of Radio P&Ps true fre-
quencies. Working the proper way round Alan shows
that if one takes the true freq, it is possible to calcu-
late the probable freqs that spurii will inhabit.

Radio Pakistan, Alan tells us, are asking listeners
in the UK to report to them on the quality of the
evening signal on 7375 and 9465 between 1915 and
2145, so if you care to co-operate the address is:
82a Satellite Town, Rawalpindi, Pakistan. For the
benefit of Radio Pakistan I have a report that 7375
is usually a good signal while 9465 is drowned in
QRM.

I also have in front of me the scheds for “Peace
and Progress” up to October of this year. This,
although sent to the UK, only deals with the Asian
portion of our globe and is in Chinese and English,
is shown in “metres” only and the air time is from
0800 to 1600 with gaps into which the Chinese broad-
casts are inserted.

The Principality of Wales comes next in station
news with John Higginbotham’s letter passing on the
tip that dear old Radio Nederland is starting to
include propagation predictions in its “DX Jukebox”
show. This seems to me to be one of the best ways
of getting up-to-date information and I would like
to see more propagation spots in DX shows. While
on the subject of Radio Nederland it is with sadness
that I pass on the news that they announced during
March, the death of Eddy Startz at the age of
seventy-seven. Many long-time DXers will remember
Eddy who created the Happy Station shows and
who was associated with them for over forty years.
While he had retired it was not in Eddy’s make-up
to sit back and vegetate, and only four or so years
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ago he was travelling the world lecturing and writ-
ing his memoirs. I suggest that any gathering of
DXers should lift a glass to Eddy’s memory.

. From Les Waldron, in Stoke-on-Trent, comes a
plea for information on a set that he rescued from
@ junk yard and thinks is an ex-Service rig. The set
has four bands from 1-4 to 20MHz and has on the
back a plate stating “Vancouver Radio Labs Inc”.
So, if you can help, contact Les at 60 Cathanne Road,
Chell Heath, Stoke-on-Trent.

Our final word this month is once more on aerials.
J. Watson from Bolton enquires about an aerial for
a loft that he saw ages ago. The thing about this
set-up was that it was in the form of a square. This
form of aerial is perhaps not very common but one
advantage is that the sides can be formed to the
length desired. Maximum directivity is generally at
right angles to the line of a wire thus by forming
a square one can achieve equal input from all points
of the compass. A downlead of low impedance coax
from the centre of the wire can be fed out through
the eaves and down the wall and back in through
the shack window. The wire of course should be
suspended from the roof joists with insulators. With
that I will declare the innings closed and wish you
best 73s. :

MEDIUM WAVE DX
by CHARLES MOLLOY
READER J. M. Kracinski reports from New-

castle-on-Tyne with an interesting log of DX
from south east Europe and the Middle East.

‘He uses a Philips 10RL59D transistor portable with

internal aerial and in spite of the limitations of this
type of receiver for DXing he picked-up Bucharest
on 603kHz (after Lyons had signed off) the BBC
Eastern Mediterranean Relay in Cyprus on 638kHz
and 1322kHz; Belgrade on 683kHz; Baghdad on
760kHz; the Voice of America relay at Kavalla in
Greece on 791kHz; Dyakabir, Turkey on 1061kHz
and Sofia, Bulgaria on 1223kHz. He also asks about
a Middle East station on 200kHz on the long waves,
behind Radio 2. This is Ankara in Turkey which has
been on this channel since early last year when it
moved from 181kHz.

The internal aerial in a tranmsistor portable is
directional. Maximum pick-up is at right angles to
the ferrite rod or slab and there are two nulls,
directions of minimum pick-up, along the length of
the rod. These nulls enable the DXer to reduce or
even eliminate interference simply by rotating the
receiver. A ferrite rod aerial could be connected to
a communications receiver. but DXers have
developed the medium wave loop, which is based
on the frame aerial used in the early days of radio.
The directional properties of a loop together with
the sensitivity and selectivity of a communications
receiver provide the DXer with a powerful tool with
which to explore the medium waves.

A medium wave loop has similar properties to a
ferrite rod aerial; it is directional and tunable, but
on account of its greater size its pick-up is much
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greater. The type of loop in use by many DXers
consists of a-main winding of seven turns of plastic-
covered wire of about 22SWG wound in the shape of
a square of 40in. side. A one turn coupling wmdmg
is wound parallel to and centrally on the main
winding. The two wmdmgs are supported by a frame
made out of two pieces of lin. square wood which
are joined at right angles to make a shape like the
letter X. The turns are supported by four paxolin
spacers fitted to the ends of the arms. These spacers
have saw cuts ,in. apart along one edge to keep
the wmdmgs in place.

The main winding is connected across a 500pF
variable capacitor which is mounted at the centre
of the loop and is used to tune the loop. The
coupling winding goes to a small terminal block
mounted on the loop from which a length of twin
feeder (or twin lighting flex) is taken to the aerial
and earth terminals of the receiver. The loop is
'mounted on a stand in such a way that it can be
rotated around its vertical axis. When using a loop,
tune-in a station on the receiver, peak-up the signal
with the loop tuning control and then rotate the loop
for minimum interference.

J. Watson (Bolton) and M. J. Watson (Enfield)
are constructing loops. So is F. T. Shortridge of
Llandudno who remarks that he had better results
on the medium waves in the 1930s when using a
“straight” set than he has now with his ARSS.
Interference (QRM) was a lot less in the ’30s hence
the need for a loop! Some DXers claim that a loop
gives a ‘“cleaner” signal than a longwire. The
reduction in overloadmg and cross modulation would
no doubt give this unpressmn An improvement in
signal-to;noise ratio is nearly always obtained with
a loop while, in summer, atmospherics caused by
thunderstorms in the southern hemisphere can be
considerably reduced when the DXer is listening
towards the west or the east.

Glyn Morgan (Tredegar, Gwent) who has been
using an Astrad VEF17 portable temporanly for his
DXing has at last succeeded in repairing his HA230
communications receiver. The middle wafer of the
wavechange switch had developed a “short” on the
rotary section. The coil unit had to be stripped, the
wafer removed and the carbon scraped away and
filled-in with Araldite! A truly remarkable repair
by a determined DXer. Glyn used to be a service
engineer before an iliness deprived him of the full
use of his-hands and forced him into early retire-
ment. Since the repair he has logged the BBC
Eastern Relay on Masirah Island, Oman on 1421kHz
and Algiers on 1421kHz (with Saarbrucken, which is
on the same channel, off the air). Glyn uses a 40ft
long wire fastened to a tree in the garden but a
loop is now under construction!

News of another repair comes from Haroid
Emblem of Mirfield in Yorkshire. His Eddystone 730
developed a high noise level and poor sensitivity
which was cured when the frequency changer valve,
which had worked loose, was pressed fully into its
holder. It is always worth while keeping a spare of
each type of valve in the receiver so that one can
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be replaced should a fault develop. With his
receiver back in service again Harold pulled in All-
India Radio at Lucknow on 760kHz and Radio
Pakistan in Hyderabad on 1010kHz, both stations
being heard after 0130 GMT.

Broadcasting in Spain is complex. Radio Nacional
Espana, which is state owned, operates a number of
high power regional outlets, many of which can be
heard easily by the listener in the UK. Local radio,
too, is well established. Chains of low power com-
mercial stations operate across the country under
the callsign prefixes EAJ, EAK, ECS and EFE each
belonging to a different network. Over a hundred
are on 1106kHz, 1133kHz, 1385kHz, 1394kHz,
1412kHz, 1430kHz, 1475kHz, 1520kHz and 1570kHz.
Picking out these stations can be a real chal-

- lenge to the DXer as well as being a source of

interest. Listen at midnight when many sign off,
usually with a full identification. These locals are
good verifiers if an International Reply Coupon is
enclosed with the report. Many will send the listener
a QSL card, pennant or picture postcard of the
locality. Listen on 1133kHz for Radio Juventud
Mucia (EFJ19) and La Voz de Malaga (EFJ56); on
1385kHz for Radio Centro Madrid (ECS11); on
1394kHz for Radio Popular Vigo (EAK33) and RP.
Santander (EAK78); on 1412kHz for Radio Tarrasa
(EAJ25) and on 1570kHz for La Voz de Alicants
(EFES8). A full list of Spanish locals is contained in
the World Radio TV Handbook 1976, obtainable now
for £4-50 from Argus Books Ltd, Station Road,
King’s Langley, Herts.

- SROAQCAST BANDS :

" Short Wave reports by ihe 15th. of the month.
- to Derek Bell cfo Practical Wireless, - Fleeiwayg
- House, Farringdon Street, London, EC4A 4AD.

" Medium Wave Logs to Charles Maifay, 1 32 $egars
‘Lane, Southport, PR8 3JG. . :

AMATEUR BANDS ) ' :
togs covering any Amateur band{s e banﬁl
alphabetical order by the 256th. of the month o -
Eric Dowdeswell G4AR, Siver Firs,. Lsatherhead'.
Road, Ashteat!, Sarrey, BIT21 2‘TW e '

SUBSCRIPTIONS

“PRACTICAL WIRELESS" - TELEVISION" .

We are still receiving letters requesting sub-
scriptions to Practical Wireless and Televison
magazines, For those readers who are not aware,
we regret that our magazines can no longer be
supplied on direct subscription by IPC Limited

I
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. |
due to escalating costs. . I
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not mean that any reader is deprived of hisfher
regular copies of Practical Wireless or Television.
Readers should order direct from their local
newsagents. Any readers outside the UK who
have difficuity in locating a supplier should write
to the Editor, PRACTICAL WIRELESS, FLEET-
WAY HOUSE, FARRINGDON STREET, LONDON
EC4A 4AD, ENGLAND.
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T.T.L. 74 1.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS

o | T 25p | TASA  iSp - M0 3p | T4 2p | T 100p | TS5 T0p | THI4  100p | 74189  350p
7437 2:p tmzz Gp | 76041 oap [ 7457 - T0p | 1175 76D | Tatm0  t40n
@ OBIE OB Blir B oGRS e
1] 0 p p I
| 1461 esp | 7473 H (4 B | 17e  1en | w52 120m

L

7495 60p | 74126  S50p | 74144 Ziop | 74162 g
P

M3 100p | 74147 230p | 74164 128p

20p | 65p 0p | 7406 T0p | 74130 130p | 74145 I5p | 74163 THMT9 f40p | 74193 120p

1% gp 4z 2p s MWp M 3p L R a2 74180 100p | 74184  100p
p | 7425 25p | 7 P | 7476 30p | 74 P | 74132  65p | 74t P | 74165 125p | 74181 200p | 74195 ‘5p

Ji%  jab M p | MAN Joo | M wsp 405 M6 | 7435 400p TE 120 | 1de6  2p | 7a1c2  78p | 74196 100p
Mo 13p | M \p | g5 g0 (7488 goep | 0T B0 |43 gep | 14151 @5 | 4187 32p | 4184 150p | 74107 100p
7411 7428 Wp | 745 15p | 7488 Mp 74118 90p | 74137  100p 74134 920p T4170  200p | 74185 150p- 74198  135p
412 20p | 7430 15p | W83 15p | 7489 250p 74120  99p 74138 128p 74155 0p | 74173 150p | 74188 3%0p . 74199 18%p

SPECIAL OFFER ALL 221.C.’s FOR P.W. DIGITAL FREQUENCY COUNTER
FOR £7.50 :

POPULAR BRANDED TRANSISTORS

BC147 — BC148 —BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
Tp each. 100 for £6-00. Type numbers may be mixed for quantity discount.

Bulk Purchase LT.T. IN4148 10 for 30p, 100 for £1-50 NEW LOW PRICE
: . 741 OP Amps
1 Amp Diodes 1N4001, IN4002, IN4003 4p each, 30 for £1-00 ANY QUANTITY 20p each
IN4004, IN4005, IN4008 6p each, 30 for £1-50 555 TIMERS
Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6-00 ANY QUANTITY 35p each
TRANSISTORS, etc. BC148  7p | BC1S2L 12p | BC212L 12p | BCY72 18p | BFISO 30p , BFXS5 25p , 2N3702 12p
BC49 7o | BCIB3 10p | BCM7 12p | BDi24 70p | BFte2 30p | BFXS7 25p | 2N3704 12p
AGHE 1o | MrCHNER 1 Amt "85 | BC1ST  Tp | BC1BSL fip | BC3 12p | BDIN 3%p | BFiss  30p | BRY3D 38p | 1Noi4 ap
AD149 43p | AFt14 18p | BC108 gp | BCIS®  7p | BCIS4 1ip | BCS® 42p | BD132 3%p | BF200  30p | BRYSS 36p | BYI® 135p -
ADigl 30 | AFII5  18p | BCi09 @p | BC1SY 12p | BCIBAL 12p | BCY7O 16p | BDISS S0p | BF244  16p | BSx20 16p | By12s  fep
ADi6z 3p ' AFt16 18p | BClT Tp | BCIS2 1p | BC12. 12p | BCYTt 16p | BDfs7 40p | Béxes 2sp | oNsoss Sp | Bvisy 120

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12;% AS APPROPRIATE
MAIL ORDER ONLY C

XEROZA RADIO
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON

' , ' ~ ™= DEDUCT 10% FROM THE PRICES
SUM ME ALE 'SHOWN HERE. OFFER CLOSES
' \ : JULY 31St 1976 min. CWO £1.

LINEAR ICs DISCRETE Modules, tuners

CA3089E 1.94  7805KC 1.75*  ZTX107n 0.14 5600 Varicap Mosfet with 4 tuned RF ccts. 11.00
KB4402 1.94  7805UC 1.65* ZTX108n 0.14  EC3302  Varicap FET/Bipolar min. tunerhead. . 550
TDA1200 1.94 78L12 - 0.45% ZTX109n 0.14 9001 Frequency meter, scale 88 — 108. 2.50
HA1137W 220 78M12 1.20%  ZTX212p 0.16 9002 Stre».wgth meter, scale 0 — 10. 2.50
CA3090A0 3.75 TDA1412 0.95% ZTX213p 0.16 9007 Tuning meter, scale 3 — 0 — 3 . 2.50
MC1310P © 220 7812 1.65*  ZTX214p 0.16 7700 ;Srf]i'g"w‘;:f ;Ys:;l;:: rf:ﬁ;ri'rv]:r ;ﬁlzr'sc:snd
i * : b in 9.
Loy Al 1.55 AU ohle detection at 38 MHz (Buift). inc. P.S.U. 26.00
CA3053 0.40 78M20 120 ZTX551p 0.18 8011 - 6 station electrnic station selector for any
EQ?%%%E }gg 78M24 1.20* g;ggj’: w 8;2 positively tuned varicap tuner system,
. uA723 . 0.80* . d incorporating a muting output, AFC lock
NEB50 0.80* BD515n 0.27 and scan tuning. Built. 14.99
MC1350pP 0.70 10+ BD516p 030 7252 Top quality tunerset VHF to audio Varicap
. SN76660N 0.75 LS8038 3.10 BD165n 0'50 . tuned with 3 meter outputs. 24,00
TBA120AS 1.00 NE555 0.70*  o51es 084 7253 Tunerset with built-in stereo decoder.
o . 319 Dual Mosfet tunerhead as used in 7252. .
3§§§§PC Seo NEse2 250 BD536p 053 2020k TDA2020 stereo amplifier kit. 7.85
TDAM4D 176 - NE565 250 BD609n 0.70 . 2000HS  Heatsink for one TDA2020 (only with IC).  0.75
: NEG66 255+ BD610p 1.20 8001k  55kHz low pass filter (birdy filter) for
LM380 100 \EsgT 250+ BD377n 0.29 . stereo radio (between detector and decoder).  1.75
tmggég g)gé* MVAM?2 1:05 18‘34338 q) 832 Suffix 'k’ indicates kit, otherwise supplied built and tested.
MC3401 068 BA102 939 1Nao04 0.10  NEW MODULES (EDGE TERMINATED)
uA741 040" V104 045  IN4148 0.07 6618 6 stage, dual mosfet UHF tunerhead £12.50
TBA810AS 1.09  wEMB15 038 OA91 0.08 7020k 10uV FM IF system with muting, agc, .
TCA940E 180 wmEMB1G 0'50 DL704 0.95* main tuning voltage AFC system. £4.50
TDA2020 2.99  11C90 00* SLAT 1.25%, 92310k Comprehensive 1310 decoder, with
: 14.00 : . notch filters and 5x gain. £5.35

General Terms: CWO please, official _bodies and companies please note min. invoice
£7.50. PP for CWO orders 22p per order. (UK and Eire). Overseas customers please

include sufficient for postage. VAT, is not included, and must be added at 12%%, but
where items are marked * only add 8%. In stock orders despatched within 48 hours.
INTERNATIONAL 25 High Street, Brentwood, Essex. Tel: (0277) 216029, Telex: 995194.
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Now the VISCOUNT IV |
Stereo Ampiyiy

all neces:
The speci

MP 60 Type (iliustrated)
Less Cartridge

For the experienced
w Constructor the Viscount IV
amplifier comes complete
with teak finished cabinet,
front'trim panel, knobs and

NEW 30 x 30 is similar to the
complete system offered

below, but of course with the
bigger output,

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 SimiTeak:. and the acrylic top presents an
unusually intaresting variation on the modern deck plinth.

F Includes ~ 3 speed deck, automatic manual facilities together
i with stereo cartridge and cueing device.

Two speakers with cabinets.

Amplifier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

Specifications - For the technically minded.

Input sensitivity 00mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance B8-15 ohms,
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc.. and outputs for
taping discs. ,

Overall Dimensions. Speakers approx 12°x9"x 5.’ Complete
: deck and cover in closed position approx. 153 x12"x6.
COMPLETE ONLY Extrag if required. Optional Diamond Styli £1.50

Specially selected pairof stereo headphones withindividual leve!
£23 . 00 -+ p&p £4.00 controls and padded earpieces to give optimum performance £5,25

INKIT

sary metalwork,
ification for the

These superb simulated teak-finished speaker kits have heen specially
designed by RT-VC for the cost-conscious hi-fi enthusiast who wants
top quality speakers but doesn’t want to spend the earth. Built to EMI's

5141 (nc;,t glustrated)
uto. with Cue
Fittgd Stereo Cartridge

£14.40 W exacting specification, these new RT-VC speaker kits {350 type kit)
P&p £2-:00 [ incorporate 13"x 8 woofer, 33" tweeter and matching crossover.
£10.80 [ Easily put together with just a few basic tools.
p&p £1-50 Sgecmcatmn (each speaker): Impedance 8 ohms. Power handling
15 watts RMS (30 watts peak). Response 20-20,000 Hz. Size

e
KiT

plue dries.

The cabinet measures 12" x 8" x 5" deep approx. finished in
simutated teak, incorporating a quality 8” speaker, maximum
power handling 7 watts, impedance 8 chms nominal, magnet
size 23" approx., with 13" parasitic tweeter. d

All plinths finished in matching Teak veneer.

THE NEW‘COMPAG

A compact bookshelf speaker system
accoustic efficiency for the low powered
The professional finish can be obtained with the minimum of
toels, the infinite baffle type enclosures come ready mitred and
professionally finished, and fix together with masking tape till

givin&_ a high electro
amplifier.

COMPLETE 20 x 20 SYSTEMS
system £65.00

The new 20 -+ 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, the
RT-VC VISCOUNT IV %ives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-finished
ascia to harmonise with any decor. Polished trim and knebs.

cabinet. with anodised

The VISCOUNT IV has a comprehensive range of controls -volume, b

selectar, and scratch filter.

Front panel sacket for stereo headphones. And a host of sockets at the rear - for left and right speakers, tape.

recorder, auxiliary, tuner, dis¢ and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitabie 8-15 ohms speakers. Total distortion at
10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. - 3 millivolts at 47 K ohms {R.LA.A); 2. Crystal/
ceramic PU. - 50 millivolts at 50 K shms {RLAA); 3, 4. 6. Tape Tuner/Aux. ~ 140 millivoits at 50 K ohms {fiat
frequency respanse); 5. Microphone - 3 miltivolts at 50 K ohms {flat frequency response}. .

Olﬂ/OFF, sterea/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. Signai to noise
ratio: better than -50 dB oo all inputs. Tone control range: Bass 15 dB at 50 Hz
Treble 12 dB at 10 KHz, Power requirements: 250V A.L. mains at 60 watts.
Approx size: 153 "x 3"x10."MP6D type deck with magnetic cartridge, de luxe plinth and
covér. Two Duo Type HB matched speakers—Enclosure size 18%"%13'%"x7'" apprex. in
veneer teak. Drive unit 10" with 21" tweeter. 12 watts handling 24 watts peak.

CONTROLS: Push button

systemz2 £80.00

Viscount IV amplifier (As System 1a)

MP80 type deck (As System 1a}

‘Two Duc Type I matched-speakers

~— Enclosure sizé approx. 277 x 13"

x 113" Finished in teak simulate.

Drive units 13" x 8" bass driver, and

two 3" (approx.) tweeters. 20 watts
., 8 ohms frequency range —

20 Hz to 18,000 Hz.

Complete System with these

speakers £80.00 +£7.60p & p.
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PRICES: SYSTEM 1a

Viscount IV

amplifier £24.75+£1.90p & p.
2 Duo Type lib

speakers £27.00+£8.50p&p
MPBO0 type deck with Mag. cartridge
de luxe plinth

and cover £19.80+£3.30p&p.
Total if purchased

separately:  £71.55

Availahle complete for only: EGE

+£6.50

£7.50

PAIR INCLUSIVE
¥ pep £1.70

(VISCOUNT IV
STEREO AMP

20"x11"x 91 approx. Comparable built units (EMI LE3) sold elsewhere
for over £45 pair.

£19.80 pair complete

+ £5.20 p&p

Complete with crogsover
Compenents and circuit
diagram.

EMI 35“ KI . System consists of a 13" x 8"

approx. woofer with a 3" tweeter,
crossover components and  circuit
£6.55+£1.20p&p. -diagram. Frequency response: 20 Hz
Complete with crossover  tp 20 KHz. Power handling 15 watts
Components and circuit RMS into 8 ohms. (Peak 30 watts.)
diagram '

i

ass, treble, balance mono/stereo, made

Complete Sysiem
with these speakers

£65.00

+ £6.50 p&p.

PRICES: SYSTEM 2
Viscount IV
« amplifier
" 2 Due Type lil
speakers £41.40+£7.50p6p
MPBO type deck with Mag. cartridge
de luxe plinth i
and cover £19.80+£3.30p &p.
Total if purchased
separately:  £85.95 -
.00  available complete foronty £80.00 Scotiand P & P Surcharge
pép +£7.60p&p. System 1a £1.75 System 2 £3.50

£24.75+£190p & p.

Note: 30x30 kit available
only as a separate item.
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PUSH BUTTON CAR

T YOU CAN SOLDER
¥ ORRECTLY ON A PRI

YOU CAN BUILD THIS KIT CQRREGTLY

NTED CIRCUIT BOARD

STEREQO CASSETTE

TAPE DECK KIT,

Kit comprises of ready built cassette tape
transport mechanism. Featuring pause
control, solenoid assisted auto-stop,

3 digit tape counter, belt-driven balanced
fy wheel. DC motor with electronic speed
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 imput
mike —65dB.10KS2. DIN —47dB. 100K, Track

- system 2 channel stereo record play-back. Tape

speed.4.8CM/SEC. Frequency response §0-1200 Hz signal

1o noise ratio —424B. Recording system AC Bias. Erasing

system AC erase. Bias frequency 57KHz. Size of mechanism
This is an advanced kit
not suitable for those
without electrical
knowledge and those

8" x5"x 32" approx: unit
easy to mount into your cabinet
3" -required to clear

base of mechanism

approx.

RADIO KIT— THE TOURIST TT

NOW YOU CAN BUILD YOUR OWN
PUSH BUTTON CAR RADIO!

This construction kit comprises a fully built and
aligned R.F.I.F. module; Printed circuit board, with
ready mounted integrated circuit output stage and
all ather compenents. The push button tuning
mechanism is fully built and tested ready to mate
with the printed circuit board. {nce it is assembled).
NOTE: No test equipment is required for alignment,
but remember you imust have the ability to solder on
a printed circuit board.

L~

gE

TECHNICAL SPECIFICATION )
(1) Output 4 watts RMS eutput. 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
huttons for station selection. iluminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide, 2" high and 43" deep approx.
Spegker isncluding baffle and fixing strip

£1.80+45p. p&p. Car Aerial

Recommended — fully retractable £7 d 40
£1.45+40p. p&p. +£1.05 p&p.

0.35MONO
AMPLIFIER

B i An ideal general purpose 35 watt mono amplifier with full
mixing fecilities. Suitable for DISCO, PUBLIC ADDRESS &

GUITAR/MUSICAL INSTRUMENTS. Unit housed in an
attractively styled teak veneered cabinet. 4 Inputs: DISC 1&
DISC 2 (BOTH FOR CERAMIC CARTRIDGES), tape and
microphone. CONTROLS: All level mixing controls are fitted with
integral switches, push button type. DISC 1 & OISC 2: Volume

combined treble filter. TAPE: Volume combined bass booster

switch. MASTER: Volume controf combined on/off. MIC: Volume
combined bass booster switch. INDEPENDENT BASS AND
TREBLE CONTROLS.

% TECHNICAL SPECIFICATION

Power output: 35RMS into 4 ohms. Speaker: (Suitable for 4 to
15 ohms speakers). Sensitivities: DISC 1 & DISC 2: 30 mv

{into 120k RIAA). Trebis Filter Switch: 12 db@ 10 KHz. Tape:
100 mv (into 120k Flat). Bass Booster Switch+18 db@ 80 Hz.

unable to solder.

TRACK HOME
CARTRIDGE PLAYER

for

Technical
240V,  Output

PEL

1

Elegant self selector push button player
use with your
Compatible with Viscount W system,
Unisound module and the Stereo 21,
specification Mains input,

sensitivity

Yours
for only -

£12.60 £ J0p&p.

easy

All prices include VAT at current rates

Mail orders to Acton. Terms CW.0. All enquiries
ﬂquadulddumd snvelope. Goods not despatched .

DO NOT SEND CARD

Just write your order giving
your credit card number
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to build
speaker kits (see
woposite page)

" As above but complete with build
vourself Unisound Ammplifier Kit
{see oppotite ranel) + 2 ‘Campact’

£2450

+p & p£2:00

PORTABLE DISCO CONSOLE

All items subject to availability.
Priges correct at 1st May 1976, and
subject to change without notice.

@ Minimam order on ACCESS/BARCLAYCARD-£11.

stereo  system.

125mV. |

Mie: 2 mv {equilised for dynamic).
Bass Booster Switch+20 dx@

60 Hz Bass Control: =15 db@ 60 Hz.
Treble Control; +12 db@ 10 KHz.

£25.00

+£1.40 plp

BII.D YOUR OWN STERED AMPLIFIER

For the man who wants to design his own stereo — hers's
your chance to start, with Unisound — pre-amp, power

I amplifier end control panel. No soldering — just simply

' screw together. 4 watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high efficiency |.C. monolithic power chips which ensure
~ very low distortion over the audio spactrum. 240V. AC only.

£8.00105p 50

Alsa available with the ‘Compact’ (see 6pposite page) easy build speaker kit£14.50- £2p & p

INCORPORATES: Pre-Amp with full mixing facilities, including switched input

for mic with volumé control, switched input for auxiliary with volume control,

Turntables capacity — 7°, 10" or
12" records. Rumble, wow and flutter
Rumble Better than —35d8. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

Finish — Satin black mainplate with

bass and treble controls, volume control and blend control for turntables. Two
B.S.R. MP60 type single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION: Console size 3

Preamp - Output ~— 200mv.  Unit Closed—17§"x 13§ % 8§ (app.)

Auxiliary inputs — 200mV and  UnitOpen —36§"x133"x4}" (app.}
750mV into 1 me%. Mic input — BmV  This disco console is ideally matched
into  100K. 240 wolt ”opara’;ion. for the Reliant IV and Disco 50 or any

other quality amplifier.
The unit is fi ished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching control panel.

black turntable mat inlsid with

brushed aluminium trim. T;nearm and Yours for nnly

controls  in  black and”  brushed

aluminium. £49'uu +£B‘5U pap

R TV

21C HIGH STREET, ACTON, LONDON W3 6NG

C

323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m ~5.30p.m. Half day Thurs

ACTON: 9.308.m.~5p.m. Closed all day Wed.

www americanradiohistorv com
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TRANSFORMERS

ALL EX.STOCK—SAME DAY DESPATCH

MAINS

ISOLATING

12v
05

22

WuUNg e
N? ~NANOOW
o

68t |
42 03t

159 3000
*1{5V or 24OV Sec.
only.

30 VOLT RANGE
Prim. 200-240
gec. 0-I2—I5-20-24-£30V

05

Ref VA
(Watts)

[T N7 ENRINES
Sooocoooouy

4
66

=3
o

84 |
5 VOLT RANGE %
Prim. 200-240V 73

12 and or 24 Volt
;RIMARY 240-250 VOLTS

mps
24v

6-40F | HIGH VOLTAGE
Mains Isolating

Prim. 200/220 ar 400/440 { 208 1A, |A
Sec. 100/120 or IgO‘/‘I:O 236 200, 200

25
AUTO TRANSFORMERS
Auto Taps 50V

13 7720 "0-115-210-240
0-115:200-220-240

50 YOLT RANGE
Prim. 200-240V
Sec, 0-19-25-33-40-50Y

™~

0-25
-5

—-00
>

m 23
-T-Y-7-Y-T-Y-1") 4

I BRVERITN22B32S
Sooswm=o

COWONOONAWENN =

QUORUNAW N

=
=

235 330, 330
207 500, 500

214 300, 300
234 700'(0C)
206 1A, IA
203 500, 500

204 1A, 1A
Si12 500 12,15

47 -651

100V
100V
200V
200V
400V
400V
600V
27-a4¢ | 1000V 2
. 39-461 ' 500V I0A(PHM

£
2-44
4-07
5:45
7-5t
1-46
725
0-541
+

- I BRIDGE RECTIFIERS

NO HIDDEN EXTRAS-Prices include VAT and P & P. EXCEPT
TWHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE—BRS.
Widerangeof Audio

s, Panel Moters& Multi- Maters

SWITCHES
SPST TOGGLE 3 FOR 0-97
DPDT TOGGLE 3 FOR 1-i8

CALLERS WELCOME (MON.-FRL)
OR SEND STAMP FOR LISTS.

DPDT SLIDE 6 FOR _0-97

COMPONENT PAKS

ANTEX SOLDERING IRONS
2325 18 19 anw 200 Mixed value resistors {(count by welght;

£2-92 SOLDERING .IRON KIT
2?:2 _STAND FOR ABOVE

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATlNlG VOLTAGE 20-45V

150 Mixed value capacitors (count by wemht
30 Mixed value precision resistors iw 2%
15 Assorted pots & pre-sets

10 Reed switches

3 Micro Swut:hes
20 Assorted tag strip.

PLEASE STATE PAK REQUIRED
PER PACK.

87p P

3 | PRE-AMP for 3-5-10W
PRE-AMP for 3.5-25W

TRANSFORMER 25W

RN o
att 3. H

-5 Watt RMS AMPLIFIER  £3-17 | 2 [ 25W Amplifiers
10 Watc RMS AMPLIFIER  £3-51
25 Watt RMS AMPLIFIER €463
125W RMS AMPLIFIER £i; gg {4 Transformer

AUDIO KIT 25W

1-Pre-Amp
1 4-Power supply

t +-Front Panel

£15-38 | 5. ki i 5
POWER SUPPLIES 3.5-10W £1-54 | |Kit.of pares to include on

|ES 25W  £3-57
£2-54 | headphone socket.
£2-99 | structions book £32-07.
£3-38) -

off switch, neon ind. Stereo
Plus In-

BSR MINI-DECK
hSpeed ?lr’:sle-c)r Auto-
.| changer (chassis;

0-55| BSRPIZBR

TEAK AUDIO KIT 25W

£7-53 | Teak veneered cabinet

163:-F 1 1§:-+3%:, aluminium

0:61 | Single ﬂnd Autoécmss-s) £|9 06 chassis, heat sink and front

0-95| GARRARDSP25 IV (*

p:nel_brackets plus back panel

NEW STEREO 30

S, Amp,

Power Supply, Front

Stereo 30

Complete Sterzo Chassis inc.:

T7+7w Pre-amp,
Panel,
Knobs {(only v;eeds Mains Trans.).

and sockets etc. £11-00

CARTRIDGES
Magnetic Sonotone 100 £5-31

A 0-89 £18-67. Mains Trans 3 .
7A6) 2-70 | £3-15. Teak veneered cab. £4-51. Ceramic E.E.I.CS 2000 £2-67

Se? 0-24—30—40 48-60V

°3
H

outlet.

2000VA

£I9 88t
£31-01F

CASED AUTO TRANSFORMERS | TEST METERS

240V mams lead ‘input & i
A

Ref 113W AYO MM5

Ref 4W AVO TT 169 £27-

USA 2 pin | AVO 8 MK
VO7

AVO

NO®ROUAwWN—
conoocoooony

ON _SITE TOOL
240 to 110V -500VA 'to 2KVA
(to BS3535) Send for details

Accessories.

POWER UNIT
ISOLATORS | CCI2-05 Qutput Switched
3-45-6~7-5-9-12v

at 500mA. £5-03.

STEREO FM TUNER fitted with Phase-lock Loop

Lorg 4 Pre-selected stations supply 20-35V. 90mA Max. £22-71

£26-
£23-

Cases and

Barrie Electronics Ltd.

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

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

FREE WELLER 25W {SP25) SOLDERING IRON
{worth £3-24 Inc. VAT) with all orders over £20
Limited period only. Send now.

HIGH QUALITY SPEAKENS 8%in x 6in elliptical,
only 2in deep. Invarae magnet, 4 chms. rated up
to 10W, £1-50 euchA?rr 2 for £2-75 (gty. discount

+ 124%

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

Dubilisr Electrolytics. 5000uF, 70V, 65p each.
ITT Electrolytics, 8800uF. 25V, hlghgrlda. screw
terminalg. with mounting cilps. 50p each
Pleasey Elemrolyhcs 10,000uF at B3V, 15p each.

HEAVY DUTY RELAYS, 24v d.c. op
(wilt work on 18V) 3 heavy duty make contacts
{around 10A rating) + 4 change over contacts
+ 1 break coniact. New. complete with
mounting bracket {ldeal for switching HT on
Linears) Many uses for tms high quality
unit. £1-50 each.

Good Quality Pressure Guages, 2%in dia.
flange mounting. 3 models avail. 0-60 Ib/sq in,
0-100 Ib sq in, 0-200 Ib/sq. in, state which £1.25

each.
2N305:- type Transistors, O.K . but unmarked.
5 for

ALU-SOL ALUMINIUM SOLDER (made by Multi-
core). Solders aluminlum to itsell or copper.
brass, stesl. nickel or tinplate. 16 s.w.g. with
multicore flux, withinstructions. Approx. t metre
coil 30p pack. Large reel (approx. 12 metres)
£2-75.

TV PLUGS AND SOCKETS

TV Plugs (metal type), 5 for 50p.

TV Sockets {metal typa). 4 for 50p.

TV Line Connectors {back-to-back sockets}, 4
for 50p. Please add 12{% VAT.

Plessey Ci D—O 4uF at 12-5kV
DC. Screw termmnln £1-50 o
PLEASE ADD 12{% VAT TO ALL CAPACITORS

A LARGE AANGE OF CAPACITORS AVAILABI.E
AT BARGAIN PRICES, S.A.E. FOR LIS’

PLUGS AND SOCKETS

N-Type Plugs 50 ohm. 60p each. 3 for £1-50.
N-Type Sockets (4-hole Chassis mountmg 50
ohms {a small coax lead type), 50p e:

PL259 Plugs (PTFE), brand new. packed with
reducers, 65p or 5 for £3.

50239 Sockets (PTFE). brand new (4-hole fixing
typs), 50p each or 5 for £2-25.

25-way) ISEP Plugs and Socksts, 40p set (1 plug

Plugs and sockets sold separately at 25p each
Bulgin Round Free Skts. 3 pin, for mains input
on test equipment, etc.. 25p each

MIXED COMPONENT PACKS, containing resis-
tors, capacitors, switches, pots, etc. All new
{random sampie bag revealed approx. 700
items}, £2 per pack. while stocks last.

TUNED COILS, 2 section colls, around 1MHz,
with a black smart tuning knob, which moves

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}.

Pkis. of 2BA Nuts {the self-locking onés with
the nyion insart) 100 for 50p.

an Internal core to vary the many
uses, easily rewound, 3 for 50p.

SMALL MAINS SUPPRESSORS (smail chokes.
ideal for radlo. HI-FI inputs, etc.) approx. #in x
“14in, 3 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked B8-108 MHz and Channels 0-70,
clear numbers, rest blacked out, smart modern
appearance. size approx. 8tln x 1tin. 2 for 35p.
Multiturn Pots. 10 turn, $in spindle {ex-equip).
following values available. 2kohm. Skohm.
400kohm. £1 each

Lead suppressors (10kohm) for mobile plug
ieads. 4 for 50p.

1mA Meters. 2 in square, plastic fronts (these
have a paper scala stuck over the original marked
0-1mA which is easily peeled off and an internal
18K reslstor which Is easily removed), £1-75
each or 2 for £3.

R/S Midget 3 pole 4 way, rotary switches.
40p each

We now stock Spiralux Tools for the electronic
enthusiast. Screwdrivers, Nut Spanners. BA and
Metric sizes. pop rivet guns. etc. SAE for list

I.F. Cans, §n square. suitable for rewind, 6
for 30p. + 124% VAT

Minlature sarphones with min. jack plug. 2 for
50p + 124% VAT.

TWIN LF. CANS, approx. Tin x fin x 1in high,
around 3:5-5MHz, ;2 separate transformers in
1can. internally screened. 5 for 50p + 124% VAT

Dubiller Electrolytics, 50uF, 450V, 2 for 50p.
Dubilier Electrolytics. 100uF, 275V, 2 for 50p.
Plessey Elactrolytlcs, 470uf, 63V, 3 for 50p.
TCC Eiectrolytics, 1000uF, 30V. 3 for 60p.
Plessey Electrolytics. 1000uF, 180V. 40p each
(3 for £1).

Dubilier Electrolytics, 5000uF, 35V, 50p each.
Dubilier Electrolytics, 50001F, 50V, §0p each

SPECIAL OFFERI
MAINS TRANSFORMER, TYPE 14/4. 14V at 4A,

TO3 transistor Insulator sets. 10 for 50p.

MINIATURE 2 PIN PLUGS AND SOCKETS
(fit into #in hole, pins enclosed. with covers for
chassis mounting. or can be used for in-line
connectors). Bargain pack of 3plugs + 3sockets
+ covers, 50p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable tor mains operation)
with 8 rotating cama, all individuatlly ad]ustable,
ideal for awitching disco lights, displays. etc,
or industrlal| machine programming. (Need
slow motion motor to drive cams, not supplied)
9 switch version £1-50, or 15 switch verslon £2.

HEAVY DUTY HEATSINK BLOCKS, undrilied,
base area 2}in x 2in. with & fins, total height
2}in S0p each.

RUBBER MAGNETS fin square. with mounting
hole, 20 for 30p.

SPEARY 7-SEGMENT P.G.D. DISPLAYS, digit
helght 0-3in .red. with decimal points, 150V to
200V (nomtnal 180V) operation. Thesa are high-
volt Industriel type and therefore brighter than
normal «dispiays. Ail brand new. AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
{two digits in one mount) £1 each, TYPE 333
(three digits on one mount) £1.50. (Sorry, no
single digit available.) Data Supplied

*BSX20 (VHF Osc/Muilt). 3 for 50p.
BC108 (metal can), 4 for 50p.

PBC 108 (ptastic BC108), 5 for 50p.

0OC200 Translstors, 6 for 50p.

BFY5t Transistors, 4 for 60p.

BCY72 Transistors. 4 far 50p.

NP audio type TO5 Transistora, 12 for 25p.
BF152 (UHF amp/mixer), 3 far 50p.

BA121 Varicap Diodes, 4 tor 50p.

1NS14 diodes. 10 for 25p.

Dept PE,5STATIONROAD, LITTLEPORT, CAMBS., CB61QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

1iin chassls ']

6 tor 30p.

Mullard Tubular ceramic trimmers. 1-18pF.
6 for 50p.

I.C.'e. some coded. 14 DIL type. untested.
mixed, 20 for 25p.

geoeosras

0-6 x 6 8x2 £2.85
Please .ndd 8% VAT

WELLER SOLDERING IRONS
EXPERT. Built-in-spotlight Hluminates work
Pistol grip with fingertip trigger. High efficiency

' coppar soidering tip.

EXPERT SOLDER GUN. £6-80 + VAT _ (54p)
EXPERT SOLDER GUN KIT (spare bits case,
otc.), £9-80 + VAT (78p)

SPARE BITS, PAIR, 28 + VAT (2p)
MAAKSMAN SOLDERING IRONS

{24p)

SP25DK 25W + bts, etc. kit £3-85 + VAT (31p)
SP40D 40W £3-44 + VAT (28p)
BENCH STAND with spring for Marksman lrons,
£2-22 + VAT (18p)
SPARE BITS
MTB for 15w, 46p + VAT (4p).
MT4 for 25W, 38p + VAT (3p)
MT10 for 40W. 42p + VAT (3p)
TCP1 TEMPERATURE CONTROLLED iRON.
Temperature controlled iron & PSU, £20 + VAT
(£1-80)
SPARE TIPS
Typ. CC single flat, Type K double tiat fine tip.

very fine tip, £1 each + VAT (8p).
ALL SPAHES AVAILABLE

MULTICORE SOLDER
Size 5 Savbit 18 s.w.g. in alloy dispenser, 32p

+ VAT (3p).

Size C1SAV18 Savbit 189.w.g.. 56p + VAT (4p).
Size 12 SAVBIT 18s.w.g. on plastic reel £1-80
+ VAT (15p)

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. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.
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DRILL
CONTROLLER

LIGHT PIPE

A mains operated travelling light array 24ft. long it
uses 130 ‘bulbs which flash in sequences to

Electronically ch:
speed from approxi-
mately 10 revs. to
maximum. §ull power at
ali speeds by finger-tip control.
Kit includes all parts case,

make bands of light move along the tube—The tube
can be draped around a partlcular 1tem or set and
cannot fail to attract ki ist:

of—24ft. of translucent tubing—140 miniature bulbs—
8 ya,rds mulhcore cable—motorised switch—taps for
quick and full wiring mstrucnons, £15-00

everything and full instr
2250 plus 45p post and VAT
Made up model £1-25 extra.

PERMEABILITY TUNERS

M.W. two stage ideal for
use with ZN414 or similar
circuit. Price 15p each+
post and VAT 15p.

MAINS TRANSISTOR PACK
Designed to operate i sets and
Adjustable output 6v., 9v., 12 volts for up to
B500mA {class B working). Takes the place of any
of the foliowing batteries: PP1, FP3, PP4, PP6,
PP7, PP9 and others. Kit comprises: main
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
21-50. VAT & postage 60p.

7 NUMICATOR TUBES
For digital instruments, counters,
timers, clocks, ete. Hi-vac XNII
Price £1-25 each, 20p Post and VAT.

DC HIGH CURRENT PANEL
METERS

84" wound wide angle 240 move-
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 £5-50
each. Reasonable quantities
available in the following ranges 0-15 amps,
0-20 amps, 0-30 amps, 0-40 amps, Post and
VAT 80p each.

315

WINDSCREEN
WIPER
CONTROL

Vary speed of your

wiper to suit conditions.
All parts and instructions
' to make. £2-75 plus 80p
post and VAT.

SOUND TO LIGHT UNIT
Add colour or white light to
your amplifier. Will operate

" 1, 2 or 8 lamps {maximum
450w) Unit in box all ready
to work. £7-85 plus 93p
VAT and postage.

SPIT MOTOR

200-250V Induction motor,
driving a Carter gearbox with
a 13”7 output drive shaft
running at 5 revs p.n for
roasting chickens, also for
driving  models—windmills,
eoloured disc lighting effects.
%tz.Tsz-SO plus 50p post and

OVEN THERMOSTAT
Made by the famous Diamond H
Company, this has a sensor joined
by a capillary to a variable controt
and when fitted with a knob is ideal
for many ovens or processes, 50p
each + post and VAT 15p.

MAINS TRANSFORMERS

All sts,ndard 2830-259 volt pnmarles $§p

.. amp (special) 1'78

5 a -85

.2 amp 125

3 amp 175

. 1amp -85

. 35 amp 250

. 1} amp 1:50

1 amp 1-00

1 amp 1-50

1 amp 1-50

2 amp 2:25

8 amp 3-80

GOmA i-20

S0mA 1-20

$ amp 1-50

2 amp 3-50

26v 1% amp 185

. 40v tapped 10 20 30 250 watts 3-50

{3 amp & 6-3v amp 4-50

60v 5 amp & 5v 1 amp 750

27v ... 8 amp 4-50

30v ... 87 amp 22-00

80v tapped 75v & 70v . 4 amp 5:50

230v-60mA & 6-3v .. 1-5 amp 195

2756-0-275v at 90mA & 604v 3 amp 225
EHT Transformer 5000v

23MA .o (intermittent)  5-80

chargar ’.l‘ranuiormers

6v and . 2 amp 1-50

8v and 12v .8 amp 2:25

6v and 12v 3-50

5a
Add 30p per £1 to cover postage and VAT

Practical Wireless, July 1976

for the complete k:t Post and V.A.T. paid.

HONEYWELL PROGRAMMER

This is a drum timing device, the drum being
calibrated to equal divisions for awitch-
setting purposes with trips which are
infinitely adjustable for position. They
are algo arranged to allow 2 operations
per switch per rotation. There are 15
changeover micro switches each of
10 amp type operated by the trips,
thus 1§ circuits may be changed ver
revolution. rive motor is mains

ITS FREE!

Our monthiy Advance Advertising
Bargains List gives details of bargains
arriving or just arrived—often bargains
which sell out before our advertisement
can appear--Its an interesting list and
its free—just send S.A.E. Beliow are a
few of the Bargains still available from
previous lists.

Stereo timing lights generally need a 56 ma
bulb. We have these in plastic encapsulations
suitable for panel mounting with output leads.
Price 40p + 10p. Available in 6v or 12v.

12y. Blower. Complete unit ready to install into
car or caravan, etc., size approx. 3” diameter by
5” long — made for services so good quality, quiet
in operation — low current consamption. Price
£2:80 + 16p. Pust 40p + 4p.

30 amp D.P, Changeover Switch. These are very
heavy'duty m solid cast iron boxes sprayed silver

operated 5 revs per min. Somie of the many uses of this timer are M y
control. Boiler firing. Dispensing and Vending machines. Display lighting
animated and signs. Signalling, ete. Price from makers probably over £20 each.
Special snip price £8-908. £1-00 Post and VAT, Don’t miss this terrific bargain.

BREAK-DOWN UNIT

Contains hundreds of useful parts some of
which are as follows—66 silicon diodes equiva-
lent OA91, 68 resistors, mostly 3 watt 5%
covering a wide range of valuez 4 x -1 mfd
400v condensers, 15 x -01 mid 100v con-
densers, 2 RF chokes 8 x B9 valve holders, 1
x 4H choke, 1 x 115v transformer, 1 boxed unit
containing 4 delay lines also tag panels, trim-
mer condensers, suppressors, etc., on a useful
chassis sized approx 9”7 x §” x 7. Ouly 75p
(the 66 diodes would cost at least 10 times this
amount). This is a snip not to be missed. Post
and VAT 75p.

THIS MONTH’S SN|P " ———

POWER SUPPLY MADE BY BUSH RADIO
A PP3/PP9Y battery illiminator in casing with input and output leads.
Original price over £68-00.
Offered as this months snip £2-88. Post and VAT paid.

MULLARD UNILEX

A mains operated 4 + 4 sterec system.
Rated one of the finest performers in the
stereo field this would make a wonderful
gift for almost anyone in easy-to-assemble
modular form and complete with a pair of
Goodmans speakers this should sell at
about £30—but due to a special bulk buy
and as an incentive for you to buy this
month we offer the system complete at
only £14-00 including VAT and postage.

HIGH POWERED TRANSFORMER
Rated at 250 Watts, upright ting varnish impr Its primary is for
230/240 volts 50 cycles, it has four secondaries each 10v very high current
windings. Just a few of the circuits it ean power are: 10~0-10v at up to 12 amps;
20-0-20v at up to 8 amps; single 10v at 25 amps; single 20v at 124 amps; single
30v at 9 amps; single 40v at 6-5 amps. This can be used for charging or tor

and int d for g from maing to emerg-
ency supply or from one transformer or generator
to another for maintenance, Hand-operated by
lever on the side. Price £2-75 + 22p each plus
carriage £1-50 + 12p, £1-50. Note. These are
ex-equipment. Ditto but 60 amp £3-76 + 30p.
Carriage £2-00 + 16p.

More Disco Switches. These are similar to the
Honeywells, which we regularly stock, except that
they are by a S8wiss maker and not new but in good
working order, covered By our normal ex-equip-
ment guarantee. Two models gvailable, 2 switch
driven by mains-operated motor with gear box
giving 20 rpm. Price £2 + 16p. Post 30p + 3p.
Other is 12 changeover switch model driven by
mains-operated motor of 15 rpm. Price £3-50 +
28p. Post 40p + 4p.

Panel Meter 0-1 mA full vision flush mounting.
Eagle. Regular price over £3. Our price £2 each
‘plus 16p. Post 15p.

Camping Lights. Two new 12v camping lights have
arrived this week, all made up ready to join to
your ear battery. 2 models — 21”7 13w. Price £3-75
+ 30p. Post 85p + 7p. And 12” 8w. Price £3-50 +
24p. Post 75p + 6p.

Tuner Cassette as described in March “Practical
‘Wireless”’. Please note we can supply the ferrite
slab and the ZN 414 IC. I’nce for these two items
£2-25 Including post and VAT. Copy of the circuit
supplied on request.

Burglar Alarms. More and more burglars seem to
be thriving on the properties of peopie who cannot
be bhothered to install burglar alarms. We can
offer the intruder alarm as described in “*Everyday
Electronics'” September issue. This is a good
circuit and mpot too expensive. Price iz £3-83
+ 81p. Post 409 + 10p.

Thermally protected motor. American made 17
stack. This revs. at 2400 RPM, suitable for fan
or similar application., Special feature is the trip
which cuts off the mains should the motor over-
heat. Price £1-80 + 13p. Post 26p + 2p.
Amplifier in cagse with speaker, marketed by
British Relay. This is in good quality cabinet
with back and elliptical speaker. The amplifier
is the Newmarket PC 4 module, together with
volume control, size 93” x 67 x 33" deep, the
amplifier can be powered by an internal 9v
battery or from external mains source. Very
usgeful for around the home or in the

amplifiers, etc., there being an earth screen between primary and
‘A transformer like this today would cost at least £15 from the makers; however,
we are making a special offer at £3-50 + 28p post £1 + 8p each. Grab some
while you can, our stock may not last long.

TWIN OUTPUT POWER PACKS

These have two y , thed t
§0 can operate two battery mdios on a stereo amp
without cross modulation (they will of course
operate one radio-tape-cassette-calculator in fact any
battery appliance and will save their cost in a few
months) Specs: Full wave rectification, double
ted mains -t o losed in a
- hard P.V.C. cage—three core mains lead-—terminal
output—when ordering please state output voltage
4%v, 6v, 74v, 9v, 12v or 24v.
Price 8395, Post and VAT included.

ONLY £1-50 FOR SEVEN

ELECTRIC MOTORS

7 powerful batt. motors as used in racing cars and
power models. Output and types vary for use in
hundreds of projecte—Tools, toys, modeis, etc. Al
brand new .reversible and for 13-12v batts. Wiring
diag, ine. VAT + Post 40p. FREE plan for min. power
station.

EXTRACTOR FAN
Cleans the air at the rate of 10,000 cybic ft. per hour
Suitable for kitchens, bathrooms, factories, changing
rooms, ete., it’s so quiet it can hardly be heard. Com-
pact, 53" casing with 6}” fan blades. Kit comprises
motor, fan blades, sheet steel casing, pull switch,
mains connector and fixing brackets. £4-75 including
post & VAT,

Monthly list available free; send long stamped envelope.

workshop for troubleshooting, or for testing out
a guick lash up. Limited quantity of these, offered
at bargain prices of £4 4+ £1. Post 40p + 10p.
Teak vensered double cabinet, We believe that
this was made from one of the Leak systems.
It is 25” x 44" high x 8” deep made of thick
board with sound/vent holes and should be ideal
to house amplifier and tuner, or amplifier and one
speaker. Very high quality cabinet which would
cost £4 or £5 to make today. Price £ + 50p +
80p + 20p.

Disco Dimmers made by Ultra Electronics, this s
a variable controller which can be fiited behind
& panel or into & standard switch box and it will
control by 1250 watts along your similar nen-
inductive load. Very special price only £3 +
24p + 80p + 3p.

Diseo Black Lxght Lamp 1756 watts—280/240v
pear-shaped back outer glass which obscures all
vigible radiation but emits long wave uitra violet
(black light). This lamp provides a convenient
way of fluorescing a discotheque, club, dance hail,
party do, and being a direct plug In replacement of
a tungsten lamp it is very convenient for tempor-
ary usage anywhere. Price £8-50 + 50p. 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 amps. Normally an expensive relay. Our
price £1 + 8p.

Mains Relays 280/240v AC operated with 10 amp
changeover contacts, open type, one screw
fixing 3 sets changeover contacts £1_ -+ 8p each.
Three Changeover perspex covered plugein types
£1-25 + 10p each, bases for same 30p + 2p each.
Available with following coil voltages 12 v AC.
50v AC 280/240 AC. Also still available the most
versatile type 600 relay which, having a double
wound coil, is suitable for working off 6, 12 or
24v. DC or majns through series resistor. This has
multiple contacts and the price is 40p + 3p each.

TERMS: Wherse order is under £5 please add 30p surcharge to offset packing
expenses.

Sound d balanced armature type,
600 ohm imp. in capsule, size diameter 13" by 1"
thick. Useful in digital equipment or for audio
monitmmg, or as & microphone or speaker, good

J.BULL (ELEGTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CRO IXX

Basic price 50p + 4p less
ou.r usual quality discounts.

Special Instrument offer is a Russian made Galvo,
very eensitive precigion mstrument, full scale
deflection 7-0-7uA. This is a bench mounting
instrument of extremely high sensitivity (3uA
per division) size approx. 63" x X
Price £9-50 each + 78p. Post 50p + 4p.
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Trademark of Dolby Laboratories Inc,

Featuring:

®a

f.m. stereo

@ no equipment needed for allonment

The kit includes:

Dolby ™ Nmse Reducer Kit

The latest addition to cur exclusive range of matching high fideiity units.

The Dolby Noise Reduction System is designed to reduce background noise on open reel or cassette tape recorders. Used in the signal path to and from the
tape recorder, the unit wilt encode (Dolbyise) signals during recording, and, durlng playback, may be used to decode elther your cwn encoded material, or
commercially available Dolby encoded cassettes.

@® switching for both encodling (low-ievel h.f. compression) and decoding
and bias filter .
@ provision for decoding Dolby f.m. radio transmissions (as in USA)

® suitabillty for both open-ree! and cassette tape machines
® check tape switch for encoded monitoring in three-head machines

PRICE: £34-40 4+ VAT

- *Wireless World’
May, June, July '75

T'ypical performance

Noise reduction better than gdB
weighted

Clipping level: 16-5dB above Dolby
fevel (measured at 1% third har-
monic content)

Harmonle distortion 0:1% at Dolby
“level (typically 0-05% over most of
band, rising to a maximum of
0-12%)

lete set of
—regulated power supply components
d D

board Kot

board deslgned for mini

ts for stereo pr

and push-button switches

Calibration tapes are available for open-reel use and for cassette (specify which) PRICE £1-80 + VAT*

wiring
~—solid mahogany cablnet, chassis, twin meters, front panel, knobs, mounting screws and nuts

Signal-to-noise ratio: 75dB (20Hz to
20kHz, signal at Dolby level) at
Monitor output

Dynamic Range > 90dB

30mV sensitivity

| SOLID MAHOGANY CABINET

A high-quality push-button FM
Varicap Stereo Tuner with Interstation
mute combined with a 20W r.m.s. per
channel Stereo Amplifier.

S- 2020TA STEREO TUNER AMPI.IFIER KIT

PRICE: £48-95 + VAT

THD <0-1% @ 20W
Tuner S/N 30dB @ 1-8uV

mono,
Toroidal Transformer

Please add VAT at 121% unless marked thus * when 8% applles
We guarantee full after sales technical and serviclng faciliﬁes on all our kits

INTEGREX LTD.

ificati

Please send SAE for
ortwood Industrial Es(a(e, Church Gresley,
Burton-on-Trent, Staffs D!

9P Access
Tel. Burton-on-Trent (0283) 215432. Telex 377106 Barclavcard
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RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED

R.C.S. 100 watt VALVE AMPLIFIER

Four inputs. Four way mixing, master volume, mble and
bass t: Suits all speak: This

smplifier chassis is suitable for all groups, disco, P.. A " where
high quality power is required. 5 speaker outputs. A/C mains
operated. Slave output. Prodnced by demand for a Quality

valve amplifier
Suitable oarrying cabinet £14.  Price £85 carr. 5250

BAKER MA]OR 12" £10.35

Post 80p

80-14,600 cfs, 12in. double
cone, woofer and tweeter cone
& BAKER

together with
cerami¢ magnet assembly
having a density of

flux
14.000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s rated 26
watis. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 d'
with tweeter, crossover, ba
and inatructions.

Please state 3 or 8 or 15 ohms. Post 501!

ANOTHER R.S.C. BARGAIN !

ELAC 9 + Sin. HI-F! SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

Price £3 '25 Post 40p
8" or 10" x 6” ELAC

Dusal cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.

10 watts. £3 .95

TEAK VENEER HI-FI SPEAKER CABINETS

gogxgri. “é\i”. 20 x 13 x lls,linE
'or 12 in. dia. or 08
10in. speaker. £I l '25 85p

10in round £4'95.

MODEL “B”. 16 x 10 x 8in.
For 13 x 8in. or £6.95 Post

8 in. speaker 75p
MODEL “C», 30 x 20 X 12in.
Reflex cabinet will accept 1-12in.

bass unit, 1-5in. mid range, 1-3in.
tweeter. Teak ﬂmlh. Grooved

front o 50 cm
LOUDSPEAKER CA INE’I‘
WADDING 18in. wide, 25p ft.

GOODMANS CONE TWEETER

Skin. dism. 18,000 C.P.5. 25 WATTS 8@ £3-25

BARGAIK 4 GHANNEL TRAN-
SISTOR MONO XER. Add
musical hlghhghts and sound
eftects to recordings. Will mix
Microphons, records, tape and
{uner with separate controls into
single output, 9 volt
battery operated.

STEREC VERSION OF ABOVE 26-85.

HI-FI SPEAKER

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.

Useful response  30-13,000 ops.
Bass resonance 55 cps.
GROUP “25”
ioin 30 et ¥
8 or 15 ohms.
Post 500
GROUP “35”
12iu 40 watt ®
3, 8 or 15 ohms.
Post 50p
crour “soi2 £ | 4-50
12in 80 watt professional
model. 8 ohms or 15 ohms, Post 30p
GROUP “50/15” £ 9
15m 75 watt
5 ohm:
rost 90p

MAJOR 50 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purPose transistorised.
Tdeal for Groups, Disco and P.A.
4 inputs speech and music. 2-way
mixing. Output 8/15 ohm A.C. mains.
Separate treble and éuAn controls.

£49
. £1-00
Guaranteed. Details

Latest 100 watt Model as illustrated £68

100 WATT DISCO AMPLIFIER CHASSIS

MADE BY JENNINGS MUSICAL INSTRUMENTS
4 gpeaker outputs, vol., treble. bass controls
CAN BE USED AS 100WATT SLAVE

QUALITY LOUDSPEAKER
ENCLOSURE

£52

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 o 95
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. Mains Supply £3-45.

THE “INSTANT* BULK TAPE
ERASER & HEAD DEMAGNETISER.
suilable for cassettes, and all sizes of
tape reels. A.C. mains 200/240V.

Post

Leafiet S.A.E. £3 . 95 40p

Teak £in thick wood cabinet.
Size 184in x 183in x 8}in. Weight
281b. This cabinet features a wide
mesh Silver Grill covering a separate
compariment for mounting Tweeters
or Mid-Range Horn. The fully sealed
bass compartment is cut out for
8%in Wooler. £7-50. Carr. 85p. Rosewood Version £8-50.
Carr. 85p. Bafle could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY

kit of parts with R.C.S. printed circuit. Three

" HEATING ELEMENTS

OFFEB.IRG 1001 USES for every type of heating and
drying applications in the home, garage, greemhouse,
factory (available in manufacturing quantities). Approx.
10§ x 8% x %in, Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element encloged in
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British-made for use in photo~
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heafing Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two shests of metal or aghestos,
otc,, to make efiicient clothes dryers, towel rails—ideal for
airing cu¥boardl Ideal for anti-frost device for the garage
—preventing Irozen radiators or actiug as oil sump heater.
Use in greenhouse for geed rsising and plant protection.
Invaluable aid for bird houses, incubators, efc., etc. Can
be used in series for lower heat. Or in parallel for lughet
heat applications.

ONLY 40p EACH (FOUR FOR 1-50)
ALL POST PAID—Discounts for quantity.

RADIO COMPONENT SPEGIALISTS

Minimum post 30p. Components Lists 10p.
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thanne%s 800 to ‘3001 watt each. As featured in
ecember Practical Wireless.
Cabinet extra £3. rrice £12-50

8 inch PHILIPS LOUDSPEAKER
£1.95

4 ohm. 4 watt. ceramic magnet

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE

2 x 12" CABINETS

for Disco or PA all fitted with carrying handles and
Black finish, OQther cabmetl in lt:::k.g  &n corners
50
WATT
R.M.S.
£43

70
WATT
R.M.S.

£46

100
WATT
R.MS.

£55

1x 15+ 1x12” 100 WATT CABINET
Size 36" x 24" x 15" £63+50.

Ideal for Disco or PA work.
High quality.

SUPERB HI-FI
12in 25 watts

A high qulity loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a apacial
copper drive and concentric
tweeter cone resulting in full
range reproduction = with
remarkable efficiency in the
upper register.

Bass Resonance 25¢cps
FluxDensity 16,500 gauss
Useful response 20-17,000cps
8 or 15 ohms models.

£15-50 =

AUDITORIUM
12in. 35 watts

A full range reproducer for
high power, Eleciric Guitars,
public address, multi-speaker

systems, eleciric  organs,
Ideal for Mi-Fi and
Discotheques.

Bass Resonance 35cps

Flux Density 15,000 gauss
Useful response 25-16,000cps
8 or 15 ohms models.

£155
AUDITORIUM

I5in. 45 watts

A high wattage loudspeaker
1 quality with &

Pnst

MAINS TRANSFORMERS

8 VOLT + AMP. £1-00 3 AMP. £1-40
12 VOLT 300 MA. £1-00 750 MA. £1'30
16 VOLT 4 AMP. £1-00 2 AMP. £2-00

20 VOLT # AMP. £1-75 1 AMP. £2-00 3AMP. £2-20

* 8,000 cps, Ideal for Public

leval response to  above
Address, Discotheques, Elec-
tronic_instraments and the
home Hi-Fi.

Bass Resonance 85¢ps
Flux Density 15,000 gauss
20-14,000cps

E.MI. TAPE MOTOR

4 pole, 240 v. Size 3¢ x 2jin.

1200 ipm. Spindle Ain. dis- £1-85

meter. 130v version 76p. Post 45D

E.M.l. GRAM MOTOR

240V sa.0. 2,400 rpm

8-pole. Size 83 x 2in. £1-25
Post 35p

Cash price includes VAT

www americanradiohistorv com

Access & Barclay cards welcome.

Useful

8 or 15 ohms models,
. Post

£19-50 :

Hi-Fi Manual i
crossover data and cublc tables, 68»

plang, designs,

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—I Sat. 9—5 (Closed for lunch 1.15=2.30)

Tel. 01-684 1663
269

Rail Selhurst.
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oWbLss 050 AF|17 BC143A JERrS330 loces 0C204  I2Naose  iNa7es SRR T Rt NS
: : MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME,
033 pLes, 83 many OTHERS IN STOCK inciude Cathode Ray Tubes and Special. Vaives. U.K. VALVES AND TRANSISTORS
: UK Postage £1-£2 20p. £2-£3 30p, £3-£5 40p. Over £5 free. Telephone enquliries for valves,
transistors, etc., retall 749 3834:
A jotof thes‘? valves are Imported and VIDECON TEST EQUIPMENT trade and export 743 0899.
prices vary for each delivery, so we TUBE COLOMOR (EI.ECTRON‘ICS) I.TD
reserve the right to change prices T ioN 170 GOLDHAW| LONDON W

Type P364B
for new stock wh ! English Elec. PLUBICON TUBES Open 9-12.30, ao-s.so p.m.
e IunanlieLte £20 Type XO 1071 Muliard £150  Closed Saturdays.

SPECIAL OFFER
- £12.48

+ 99 pence VAT

FEATURES: e 0:7 INCH HIGH DIGITS @ VARIABLE INTENSITY @ 24 HOUR ALARM @ 5 MINUTE
REPEATING, SNOOZE ALARM e ALARM SET INDICATOR @ SNOOZE INDICATOR  ® PULSING
SECOND INDICATOR ® POWER INTERRUPT INDICATOR ® ALARM CANCEL FEATURES — TILT
OPERATION ® ALARM TONE QUTPUT @ AM. P.M. INDICATOR

Size: 130mm X 90mm X 95mm; Weight: 100z ; Power supply 110 VAC  10% 60Hz 230 VAC -+ 10% 5HZ
Manufactured to high standards by a major American electronics corporation this superbly styled
solid-state timepiece is made available to all readers fully guaranteed.

FREE ‘I'l;lLA1I_. llwné é%%'—‘r';'gm%TRYE?UTNTHE CLOCK IN YOUR HOME, r""—"——' T T e e e e
{/'\:nDT'&llr]- 1 DAYS AND CWE'LL REFUND' YOUR. MONEY WITHOOT Pleaze send LI electronic clocks as illustrated 1
QUES 1 enciose cheque [J postal order {1 money order [J £14°02 which l
l includes 55p p & p l
TIME MIGROELEGTRONICS | =" SR !
Address .........connannnn
BRIGHTON HiLL PARADE, oo ;
BASINGSTOKE, HAMPSHIRE RG22 4EH R —— - o 1
e e e e e e S e
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ANNOUNCEMEN'I'

m
RHYTHMO SEENERATOR.
gWiNG.ly,  FOXTTOT Huh"lg
_‘.ANQO.OHA Cyy

er_noc\‘-

AMB4
‘MapcH:

.

ALL COMPONENT
PARTS ARE
AVAILABLE
SEPARATELY S.A.E.
FOR LISTS, OR FOR
PRICING.

Tel. 0246-31475

FULL KIT: £39:90 4 £1-00 (Includes V.A.T.)

KIT INCLUDES NEW UPDATED P.C.B's

With Printed layout for easy bly, all ts ‘‘nice” swi
?,nd kn?bs case, in fact everythung you need to complete this very exciting
rojec

P.C.B's ARE AVAILABLE SEPARATELY.

Set of NEW UPDATED P.C.B's with a printed layout, made in first class
quality fibre-glass, by a well known national company.

Price on application to:

ASTRO-W.K.F. Inc.
1 QUEEN STREET NORTH
-~ WHITINGTON MOOR,
- CHESTERFIELD,
I DERBYSHIRE
Tel: 0246-31475

SPECIAL OFFER

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ICS can provide the technical knowledge that is so essential
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 examinatioa ICS guarantee
coaching until you are successful.

City & Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians
Technlca.l 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, RAudio Engineering and Servicing
Electrical Engmeenng, Installation

and Contracting

'—-6—-—7}———9 volt. Easy t.o

CRESCENT RADIO LTD.
164-166 HIGH ROAD, LONDON N22 6E)
(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN,

-LONDON N22 48}

CLEAR PLASTIC PANEL METERS

8ize §9mm X 46mm x 35mm
88mm hole for mounting.
M

|}
&

ME17==0 to 300 volts
A.C. Full Bcale

ME18="8" Meter

ME19=4VT** Meter

=0 to 50 micro amp Full Scale

ME7 ==0 to 100 micro amp Full 8calc
MES =0 to 500 micro amp Full 8cal-
. ME9 —0 to 1 mfa Full Scale

to 100 mfa Full Scale
to 500 m/a Full Scale

Phone 888-4474

BARGAIN PROJECT BOX,
these meters require a | A plastic box with moulded
extrusion rails for PC or
Chassis panels with metal
front plate flitted with four
screws (all supplied).

An ideal box to give a smal}
project a professional finish
SIZE (Internal) 8lmm x
51mm x 28mm.

OUR PRICE

40p. +8°

OUR PRICE £3-00
+8%

WAFER SWITCHES
1Pole 12 Way

2 Pole 2 Way

2 Pole 3Way °

2 Pole 4 Way

2 Pole @ Way

8 Pole 4 Way

=

ANTEX
SOLDERING
IRONS & SPARES
X256 25 watt 2299

X ’ X925 Spare Element  £1'47
4Pole 3 Way 80p each  +8% 238 Spare Bits No. 50,
CRESCENT BUBBLE LIGHT SHOW | 0 52 4 each

C240/2 15 watt 2299

This budget system compares very favourably with (2402 Spare Element

more gophisticated and higher priced models.

Specification:

Projector—150W convection cooled. At 50ft the

projected image 1s 18it.
Motor——1 rev. per 2 min.
Liquid Wheel—6in, diameter
Our Price £28 + 8%

21
€240/2 8pare Bits No. 2,
3, 39p each
873, Soldering'Iron Stand
suitable for ail models

multi colour. 11
Plus 8% VAT

|

gl’O/WEB SUPPLY UNITS +

PP1 switched 3, 44, 6, 7%,
9 and 12 volts st 500 m/a,
with onfoff switch and
pilot light. 8ize: 130mm x
55mm X 75 mm.
ONLY 24-50
PP2 Bwitched 6—74—9
volt Battery Eliminator.
Approx. size 2}” x 2§” x 8}”.
Ideal for cassette recorders
25 PP3 Car converter,
From 12v Pos. or Neg. to

ﬂt

CABLELESS SOLDEB.ING IRON WAHL. “ISO--TIP’,

+% Completely Portabl

Y Heats in 5 seconds

Y Solders up to 150 joints or more ‘per charge

% Recharges antomatically in ita own stand

% No AC leakage or induced current to damage
delicate components.

% Heats to 700 deg. F

v Fine Tip for delicate and general purpose soldering

% Only 8" long and weighs just 6 ozs.

OUR PRICE £8-75+ 8% (spare bits are available)

FERRIC CHLORIDE
Anhydrous ferric chloride in double aezled one pound
Poly packs. Our Price 83p-+P[P+VAT @ 8% per b,
8 KILOWA'I."I‘S PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channpel

Bass,
Middle, Treble, anh
channel has its own
sen:ltivity c:nh‘ol

I
put ol f.h}s \mlt to
the

ter- o e

LOW VOLTAGE STEREO
AMPLIFIER

8 Transistor Stereo Ampli-
fler with Vol'e, Base,
Balance and Tone Controls.
Approx. 3 watts into 8
ohm per channel peeds a
9/12 volt DC supply and
is complete on a 2}’ x7}”
PJ/C board.

Ideal for domestlc record
players, etc. A Bargain at
£5--124% VAT.

minals of an amplifier and connect three 250V up to
1000W lamps to the output terminals of the unit, and
you produce s fascinating sound-light display. (AN

e —— £18°50 pius 750 P. & P.+8%
BARGAIN TRANSFORMERS

12.0-12 voit 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

P.C. ETCHING KIT

extrusion rails for P.C. or chassis panels. Fitted with | This kit contains all that

1mm front panels.

1005 =105mm X 73mm X 45mm = 55p
1008 =150mm X 75mm X 47mm ="72p

the conatructor will need to
etch the circuits of his own

1007 =18dmm x 124mm x 60mm ~$1-988 design.

1021=106mm X 74mm x 45mm (sloping front)=55p C

Plastic etching

GOODHAHS CROSSOVER

dish. Sample copper clad

factured by Good board; Laminate Cutter;

e Ci
for the - Havant" Loud.speaker Syster. 3 way, 8ohin. [1 Ib  Perric  chloride;

81 each 4 19{9 V.

Large Plastic 8poon; Etch

LOW NOISE LOW PRICE CASSETTES+89%

Resist Pen; Full Etching

FOST QR PHONE TODAY FOR FREE BOOKLET.

Good quality tape in well made screw type cassettes.

Instructions.

gﬁﬁ“m"d mé;%““’,g}," sticci:;,ges 80D Complete and Big XKit

10% Discount on ten or more cassettes of one typs I Value at £3-75p+89

-I(:s To: International Correspondence B
Schools
Dept. No. 777V, Intertext House, LONDON

- ] N 10-INCH 8 OHM DUAL CONE
& SWB8 4UJ or telephone 622 9911 - LOUDSFEARERS+123% Manuiactured by “ELAC to a
= ) — 23”7 8 ohm 60p very high standard these loud-
= Subject of Interest = 24 40 ohm 60p speakers are & real bargain

- - SPEC:—Bize=10" Dual Cone.
W Name . - 23” 80 ohm 80p Powet~—10 Watts

-, @ e = 5" 8 oh ceramic 81-25 S
= Address . = m +124% Our Price=83-Y5p each
- ) - ]

- = U.K. CARRIAGE 50p UNLESS OTHERWISE STATED
IIIIIIIIIIIIIIIIlIIIIlIIlIIIIIIIIIIIIIIIIIIIIIII VAT—All prices aro excluding VAT. Please adi to each item the VAT rate indicsted.
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ALL PRICES
INCLUDE
V.A.T.

AMPLIFIERS P&P 95p
- Sansul AU2200
i AU4400
Pionesr SA5300

Ins.£1
£53-75

£87-75
£56-70

RECORD DECKS P&P 8iip Ins. 50
Garrard SP25 Mk, IV £20-70
Garrard SP25 Mk, 1V/G800  £33-20
Plinth & Cover

BSR MP60 £15.30
Connolsseur BD1 Kit £14-90
BD2 Chassis/SAU2 £33-40
£16-03

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

Chevin (palr)

Denton 2 (pair)

Linton 3 {paln)

Linton 2 (kits)

KIT FORM CABINETS
Teak Veneor P&P 85p Ins. S0p

12”7%x8” x4}” (8x50r Tx4 cutout,) £3-34

12” x 12 x 14" (10", 8 x 5, 8”, 63"
and 31%) .

187 x 11* x 74" (8 x33” or13 x 8) £5-94

22" x 14" x 73" (12 x33” or 13x 8) £7-18

TWEETERS & CROSSOVERS

£23-56

PERSONAL CALLERS
ARE WELCOME!

all items subject to manufacturers
increase and availability

High Quality
Construction
Kits. stocked
at all branches

or
catalogue!

J0STY]
SC5M ster. ceram, £2:78 £1-20

CASSETTES P4&4P 25p
Sonotone Lo ,
§TAHC or STAHC & Type noise Philips
E 60 37 S9p

C! p
Co0 48p 8ip
C120 59p £1-18

am;
3509 ster. ceram.
Audlo Tecnica AT55
Empire 998 REX £4-95
Goldring GB50 £3-50 £1°75
G800 1-

G800H
GBOOE |
Shure Carts & Styli
MUG

£5-25 £1-75
£1'75

555 £1- CASSETTE CASES
£9-06 £3-50

Cassette Head Cleaner

BiB Stereﬁ: Test Cassette p
£5.56 £4-45 AMPEX Head Cleaner Demag £1
MBSE £7-03 £5-56
M75ED Type2 £63-21 £8.30
M75EJ Type 2 £10-96 £7-03

TAPES P4&P 26p
Stnd. LP  DP Cases
5 59p

P&P 25p . 0p £1-08 32p
Cone Tweeter 8 or 15 ohm, MICROPHONES P&P 25p 5% 0p 92p p
10 watt £3-30 CM70 Planet stick metal, switch = b 92p £1-19 £1-98 43p

Cone Tweeter 8 ohm, 3watt  £1-75 crystal
Horn Tweeter 8 ohm, 20 watt  £7-85 DM16‘0 Dynamic omnl-dir. ball

USPSESOKGOOOhm. unl-dir, ball SINCLAIR PROJECT 80 P&P 25p

i Stereo Pre-amp £14:50

Dome Tweeter 8 ohm, 30 watt £6-40
s A Bea ™ .5
ohm), ohm 37, metal >
CONDENSER MIKE 600 ohm, Z60 25 watt Amp, £8-15
uni-dlr. £9:56 P25 Powar Supply for 240 £613
Cassette STICK MIKE with R P26 Power Supply for 240 £950

CARTRIDGES & STYLI
APd'Pezgguz,sc Cart. seiﬁi
oL g 5 P28 Power Supply for 260 £9-73
£1°20 g_gn::::)odn/oﬁ switch (25 & 156 EMTuner ¢ —_n
£8-40
£8-40
£5:90

SAU2 Pick-up Arm

SCU1 Cartridge £6-70
Pioneer PL12D £49-50
Plinth-cover for Garrard or

BSR £4-77

SPEAKERS PP 45p
EM] 13" x 8”, 3, 8 ohm plain
8” x 5" C. Mag. 5 wait 8
or 15 ohm
8” x 5” Dualcone 8 ohm,
10 watt

£3-40

£2-35 r
3GSPC 9:5/’1‘"' ;57'11")) £1:60 T/ &
£3:70 o . Cassette STICK MIKE with R/ Q18 Speaker
Elac 63" 8 ohm Dualcone  £2°75 ohlercrvet | £2:00 £1°20  ® oyl (Philips Type) £1.93  IC20 stereo amp. kit
8” 8 ohm Dualcone £3.05 ster, ceram. £2:00 £1-20 D 147

Baker Group 2512”, 8 or 15 ohm £13-50 GP101 cryst. comp. £1-00 —
Goodmans 8” x 5” 8 ohm -00 GP104 ster. ceram., £2-15 £1-20
Global 8 ohm 5 wait (pair) BSR TXBMOHEK £1-65 £1-20
Richard Allan 12” 50 watt 2 Com:

£2:25 £1°20

£10-40 PZ20 Power kit

B%TIIESRY ELIMINATORS Send 25p for complete catalogue.
&

p
240v Input 6, 7-5 or @ volt output £2-55

12v d.c. Input (specify output
6,7-50r9d.c.) at300mA

ALL MERCHANDISE FULLY GUARANTEED

Mail Order Dept

£8.95

£12-95
£13-95

PLEASE BRING THiS ADVERTISE-
£4-20 MENT TO OBTAIN THE BENEFRT
- OF THESE SPECIAL PRICES

cry
SX6M or SX6H
8 or 15 ohm k
Richard Allan 12” Dualcone cryst, ster.

NEw MART Belmont St, Monton,

ELECTRONICS Eccles, Manchester.
, Tel: 061-789 5268

Manchester

30-32 Shudehill. tel 061-832 7710
Leeds

4 New Market St tel 0532 42708
Liverpool

15 Whitechapel tel 051-236 0738

s Capacitor VALVE BARGAINS  AERIAL BOOSTERS
[ H We make three t i Aerlal
sl 2= Discharge Any 5, 105110, 505 Your ool e selEy n S, i

U = . choice from the following list: 0-ax_Plugs and Sockets.

(FREDIGNITION ||| e S S
I\ / ’W— | EF183, EF184, PC86, PC83, PCF80, B12—For the older VHF Tele-
' EMAXIMUM PERFORMANCE PCFaoz, PCLiz PCLSA, PCLES,  {INOR, Dlesse state BECT and
EMAXIMUM ECONOMY PCL805, PCL8S, PFL200, PL3,  B4S—For mon. or colour this

PLS04, PY33, PY8t, PY800, PY88, covers the complete UHF

EHB0, 30FLI|, 30FL2, 30PL14, 6F28

Colour Valves "30p each PL508,
PL509, PYS00/A,

BEASY COLD START

band.
All Boosters are complete with
Battery and take only minutes

to fit Price £3 ‘60 each,

POLYESTER CAPACITORS 250v/w
Price 25p per pack of five: 014F, +022uF, -047uF, -1uF, -22uF, *4TuF.

SYSTEM |

Professional photoelectric ignition using L.E.D. light source and reflective disc. This
machined aluminium disc gives a timing accuracy far superior to othar methods and is
simple to fit. Unit housed in diecast box 4% x 3% x 2%" Price £18.80 (Kit £16.80}
State car/model/measurement across cam lobes.

SYSTEM II

Contact breaker modet as above less sensor. Price £12.80 (Kit £10.80) M/C Twin unit
Price £15.00. S.A.E. for descriptive leaflet — ALL UNITS IN STOCK. Mail orders to
CD# Electronic Systems Ltd, 275 Vale Road, Ash Vale, Aldershot, Hants.

' Demonstration/Callers to Hillside Motors, 292 Carshalton hoad, Carshaiton, Surrey,
telephone 01-642 9973.

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, Tel. Rams. 3038

100s TRANSFORMERS in stock. Send SAE and enquiry for quote. NEW TRANSFORMERS 25-0-251 amp £1-40 pp 30p/24 volt 2-§ amp £2-95 pp 60p/6-3y 600 MA 4 6-3 volt
6 amp + 230-0-230 260MA screened C core construction £4-32 pp £1-20. Unregulated but smoothed and rectlfied power supplles In aluminium box 6” x 31" x 217 pri 240v
sec 0-6-3 1A 21v CT 21v CT 30v CT 1A £3-95 each pp 75p, OC35—28p inc pp/Trlacs full spec 2N5574 16A-400V £1-30 inc pp. 5 Ib POTENTIOMETER PARCEL approx 25
various types all new approx 70 pots in all £2-16p pp 68p (once only offer don’t miss It). MULLARD PL81 valves new boxed 75p each Inc pp. CROUZET MOTORS 50v, 110v,
230v from 1-30rpm £2-75 each pp 20p. State volts and speed requlred. FERRITE ROD AERIALS 5 mixed slzes £1-00 pp 20p. FERRIC CHLORIDE 11b bag 54p pp 30p. Our new
201b bargain parcel Y;'antastlc bargain) this may be the last one £5-00 inc. pp {No rubblsh%‘.| So hurry and order now. HEAT RESIST SLEEVING varlous sizes 10 meters for

+00 pp 20p. COMPUTER TAPE on spools 3”7 £130 each pp 70p. New G.P,0. RELAY UNITS contaln 20 PO type 3000 relays all modern gear not rubblsh. £5-40 each pp
£1-60., CAPACITORS RESISTORS over €00 Items all new components £0-70p pp 30p. COLVERN W/W pote varlous values In stock 32p each pp 20p. SWITCHES blased
D_PICQ 43p Inc pp S/Pole blased 38p Inc pp. Chassis new with 2 output transformers, caps, resistors, pots all low tolerance £1:00 each pp 70p. SPEAKERS Goodmans 6”x
4* ocliptical 4 watts £1+20 each pp 30p, METERS Taylor edgewise 504A FSD £1-00 each pp 20p/TAIYO edgewlse small 50 #A-0-50uA movement no numerlals 17 X3~ £9-00
pp 20p. VIDEO TAPE once used 17 only £3:50 each pp 70p. PYE 625 B/W 257 monitors tested worklng £35:00 each. Few-only left, dellvery by arrangement. RADYNE 10kw
€90 Induction heater. New osclilator valve unused since purchased £1,300 ono (SAE detalis). COUNTERS resettable 6 digit 120v only £3-75 pp 75p. 10lb mixed bag nuts,
bolts odds/ends £1-00 pp 50p. 24V RELAYS 2 P/CO 60p, 3 P/CO 75p, 4 P/CO 95p pp 20p. ULTRASONIC GENERATORS by Elllot 1:25kva output 250vac these are new units
and are offered at a fraction of original cost, and are brand new unlts price £150-00 each + V.A.T. + dellvery. GRUNDIG DICTATING MACHINES new unlts untestad
but damaged at £5+40 each pp £1+00 its worth It Just for the parts. GEARED MOTOR UNITS new 12 volts operates 3 micro swltches. Final drive approx 4 rom. Very powerful
all In a neat fllp top box £2-16 ea, pp 70p. PAPER CAPS 24F 600V DC 30p pp 20p. PCB etcH resist Ink 6fl ozs £1-30 pp 20p. 10 varlous PCB Panels £1-50 pp 40p, THYRIS-
TORS BT119 Gold bonded 10A 400v 85p Inc pp. CAPACITORS 154F 63V reversible, 18p pp 12p, PLASTIC STRIP CONNECTORS 5 amp 10 for £1-00 pp 20p. LA7 POT
CORES on panel (easy to dismantle) 60p inc pp. FANS 230v 3}” blade. Small motor £1-00 ea pp 30p. RESISTANCE WIRE STABILOHM 43/38 swg/21-550 per to 250z
reel £1+75 pp 30p. Other varlous sizes In stock in small quantities. VEROBOARO 1 18" x 41" £1-68 Inc pp. FLUORESCENT QUICK START BALLAST UNITS inc PIF
correction capaclior ieads, tubas, ends etc. Just fit 4 40 watt tube to make It work only £1-75 ea. pp £1-00. THYRISTORS PLASTIC type C108B1 60p inc pp. (SAE) for
quantlty discounts. (UK only). All overseas enquirles {(SAE) for prices plus postal charges. .

INDUSTRIAL RF SERVICES
692. 4284 51 Deptford Broadway London SE8 4PH.

We buy and sell all types of surplus and new electroni ts and hi
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FULL SPEC. LED'S

Packs of 5—inc clips & data

125" lens -16” lens 2" lens
RED £0-75 -78 78
GREEN 21.20 2120 £1-20
YELLOW 2120 £1:20 21-20

ORANGE £1-20 2120 £120

ECONOMY QUALITY LED’s
MIXED BAGS ALL COLOURS OF ALL SIZES—
IDEAL FOR EXPERIMENTS
50—2£5
100—£9

FULL SPEC LED
SEVEN SEGMENT DISPLAYS

03" COMMON ANODE
L.H. DECIMAL
RED, GREEN, YELLOW' ["I

£1-86 €a inc data 13
EQOROMY QUALITY
0-3" COMMON ANODE—L.H, Dec, REL 73p e,

PLASTIC BOXES—

COLOUR GREY

ABS—Ribbed inside on Smm cenires for 1:6mm
PCB. Brass Corner inserts for securing top with
3mm screws. 62mm X 112mm x 31mm 1-9 52p ea;
10+ 48p; 120mm x 85mm x.40mm 1-9 66p ea;
104+ 62p ea; 150mm x 80mm x 50mm 1-0 78p ea;
10+ 71p ea.

POLYSTYRENE—PLAIK INSIDE—TOP SECURED
BY SELF TAPPING SCREWS
81lmm x 112mm x 31lmm 1-9 85p ea, 10+ 38D ¢a.

SPECIAL OFFER
SAMPLE PACK-—4 BOXES—I1 ea size 2210

P. & P. 26;1 per £1—minimum 25p.

-K-1-N-G
RAWERS

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,
ID 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) (Sins x 2fins x

2}ins). £2-40 DO

DOUBLE UNITS (ZD) (5ins % 44ins x

2}ins). £4:20 DO

TREBLE (3D) £4 20 for 8.

DOUBLE TREBLE 2 drawers. in" one

outer case (6D2), £5-90 for

EXTRA LARGE SIZE (GDI) £5:40 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5°3.

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 75p

to all orders under £10. Orders £10and over,

please add 10%, carriage.

QUOTATIONS FOR LARGER QUANTITIES

Please add 8% V.A.T: to total remittance

FLAIRLINE SUPPLIES
(Dept PW7)
124 Cricklewood Broadway, London NW2
Tel. 01-450 4844

LAMPHOLDER DH

NEON INDICATORS

150mm lead out wires

TYPES

s

Fit 8mm hole and include spire clip for fixing
RED, AMBER, CLEAR, OPAL ~18p ea
GREEN —28p ea

TYPE MP

Fits 6-4mm hole—nut fixing
RED, AMBER, CLEAR, OPAL —28p ea

Takes either LES (with adupmr ylu\uled) or
MIDGET FLANGE BULRS.

Fits- 13mnm1 hole—nut fixing

RED, BLUE, GREEN, AMBER, CLEAR, OPAL,

ORANGE 85p ea (bulbs not provided)

QUOTATIONS FOR LAEGEB QUANTITIES

REQUEST. ALL PRICES INCLUDE VAT AT 8%
ORDERS UNDER £10 please add 20p P.P. ORDER!
FOR BOXES P.. P 25p per 81-—Min. 25p to Max. £1. 50
TERMS C.W.0

MICHAEL WILLIAMS
ELEGTRONICS

47 Vicarage Avenue,

Cheadle Hulme, Cheshire SK8 TJP |

| Service: Tel Forest Row 3782 (STD 034-262)

GREENWAY

Radial Lead Polyesters LT.W. 'IO% 100V D.C.
<001 3p; 002 +0047 3p; -0063 3p;
-0l Jp. 0I5 035p. 1022 0159, ‘033 04p;
<047 -04p; 068 OSE, -1 -055p; -15 -06p;
22 -085p; -33 -075p; ‘47 -095p. *Radial
Polycarbenate 630V D.C. -33 -25p; ‘47 -25p;
<68 -30p; Imfd. 400V -3 *Axial Lead
Polyesters I0°/., 200V _D.C. L. -0l - 15p,
A -047 -17p; Imid 20p. 'Dlppecl
Tantl um Capamtors (Bead type) values; -§;
“22;_+33; -47; 1;1-5; 2-2; 3-3; 35V 10
each 4-7; 6-8; 10mfd. 25V II P, 4-7-10mfd
IOV IOp,OéS 3.2 16V 12p; 33 10V i2p; 47 6V;

Vs 4p. Ceramic Capacitors Smm
Radlal ZSOV 5pf-1800pf & *Polystyrene 63V—
10pf.-1 EO 00pf. Axial, prices:

5-3%0
035 each; 470-1000 -04; 1200-1800 -045;
2200-4700 ' +05; 4701-10,000 -06; 10,000~
18,000 -07p. *Electrolyuc Capacitors (nx:al)
100040V 2Sp; 470-16V_15p; 220-25V. 12p;

] 20-28v “12p;
I00—25va 47—|6V 59. 33—I6V Sp. 10-16V 4p;
Smfd 16V 4p; 47 . *Carbon Film
Resistors 4 Watt RDI/3 % (70°) -0IS,
each—9%0p per 100. 1R-1Meg (IM2-10M 10%).
Speclal ack 20 popular values quarter’ watt—
5 of each 90p. Semiconductors BC107/8/9 -09p
‘BC|47/8/9 IOp. *BC157/8/9 ?'r; BCY70/1/2 I7p,
; SCR CI06 /2P4M~-400V 50
A -47p; TIP3 A szg TIP32A s1p;
TIP3055 48p BU20:
cuits 741 Pln D|I 27P. 723 (TOS9) 57p;
LM309K §TO3) NE555Y 60p; NES56V
1-12p; *I/C Sockets (Gold) 8/14/16 I15p; (Tin)
8/14/16 14p. Zener Diodes 400 MW 9p; | Watt
I7p (standard voltages). Diodes 1N4148 -05p
05p; Rectifiers 1A 1N4001 5p; IN40GS

N4003 -07p; 1N4004 -0
3A05 (SOV) l0p, 3AIO (100Y) 1lp. Terms
C. 0. V.A (¥) add 12}%, others 89%.
P & P 25p on “all orders under £3. SPECIA‘L
OFFER: *A, C Caplcltors 16mfd 500A.C. £1-50
plus ‘42 p : Mains Torrodial Translormer
20V 500M. A £| 90 plus 42 p & p.
GREENWAY ELECTRONIC
COMPONENTS
(EAST GRINSTEAD) LTD.
62 Maypole Road, Ashurst Wood
East Grinstead, Sussex RH19 3RB
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Wire Wound Resistors. Our selection
of mixed valves. 30 for £1-40. 100 for
£3-50.

Audio Amplifier Module. Mullard
LP1173. Output nominal 10 walt.
Supply voltage +24vt. With data and
circuit. £2-30.

Varicap Control Selector. 4 way
25K. £1-50. 6 way 14-5K. £2-00.
Mams Droppers. 10 mixed values
£1-0

Edgewrse Level Meters. 200uA Size
3" overall 50p.

15 Assorted Switches. Micro, push
button, etc. £1-90.

Tag Strips. 3 way to 7 way. 50 for
£1-15.

Chrome Plastic Knobs. 3 Types 4 off
each with spring clip. £1-25.
Ferguson Stereogram Chassis.
Model 3357. All transistor. Med/LW.
FM. 3 watts per channel S/M. With
connection data. Less tuning scale.
£18-00. P/P free.

Ferguson Stereogram Chassis.
MW. LW. FM. With tuning scale (5-+5
watts sine wave) 15 ohms £26-25.
P/P free.

Copper Clad Laminate. 8" x 7—3
boards £1-00 + 8%.

Ferric Chloride. 11b 65p + 8%.
Crystals HC6U., (MHz) 12700; 12891-6;
9455-55; 9530-55; 9087'5; 9456-25;
52:01667; 52-02500; 37-7625; 51 56667;
52-03333; . 9090-62; 9531-94; 9533-33,
50p each.

Transfilter. 455KC. AM. 5 for £1-00.
Electrolytics. 32/32/32uF, 325v. 2" x
14" 35p; 80uF  150v 131" x 1" 20p;
2000uF 30v, 24" x 17 25p; 2000uF 35v
3" x 1" 30p; 470uF 100v 3" x 11" 25p;
2000/2000F 25v 27 x 11" 35p; 700.F
200v 34” x 14" 30p; 16/16uF 275v 13" x 1"
20p; 4500/900/900.F 30v 24” x 14”.50p;
2500uF . 40v 3" x 1{” 40p;. 470uF 25v
14" x 4" 15p; 4,000.F 25v 3" x 11" 40p;
32uF 450v 14" x 1" 30p; 8uF 16uF 450v
13" x 1" 30p; 1000uF 12v 14" x 1" 15p
5000uF 50v 27 x 12” 50p; 150/200/200 uF
300v 3” x 1§” 50p; 16/16/16,.F 350v 2" x
1”7 30p; 50/504F 500v 34" x-{” 50p;
400uF 40v 14" x 3 20p.

Try our parcel of small capacitors 20
mixed vaives £1-50 + post.
Miniature Presets—Selection of vari-
ous values 10 for 65p.

Coil Formers. .50 mixed. £1-25,
Slider Volume Controls. 1K Lin;
100K Log; 1 Meg Log; 25K Lin; 25K Log;
10K/100K Log; 100K/100K Log; 50K
Log, 35p each.

U.H.F. 625. Transistor push button
tuner (NSF Telefunken), as used on
Decca MS2400. Brand new and boxed.
Circuit diagram supplied. £3-00.
Thorn T.V. 1F. Chassis 950 Series
(less valves) £1-60.

Aluminigm Chassis. 74" x 5§ x 24"
65p. 107 x 74" x 24" 75p. 11" x 73" x 21"
85p. + 8%.

Thorn TA/28. Slide synchroniser for
4 track reel to reel recorders. 6 pin
DIN- socket models. £4-50.

Please add 10% P/P. Unless stated
free P/P. VAT 121% to be added to
total order unless stated 8%. No
goods despatched outside U.K.

BSR Single Play Decks with Cue
Fitted stereo cartridge. P146 £11-00.

P153 £12-00.

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 1)D, BEDS.
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Practical Wireless Classified Ac_luvertisements

The pre-paid rate for Cclassified
advertisements is' 14p per word
(minimum 12 words), box number
3! extra. Semi-displayed setting
£12:00 per single column inch. All
cheques, postal orders, etc., to be

able to CTICAL
meLE% and _crossed _“Llovds
Bank Ltd. otes should

always be sent regzstered post.
Advertisements, together with re-

GMG Classified Advertisement Man-
ager, PRACTICAL WIRELESS, IPC
'agazines Ltd., Room:_ 2337, I{ing’s
each Tower, Stamford Street,
London SE1 9LS, for insertion m
gh8$6 next available issue. (01-26

Receivers and Components
TRI‘ACS (Plastic) TAG250 400V/10A

g 64p), Dmcs 19p, 8-pin dil ICs
24p, 555 Mini Mains Trans-
fm'mers OOmA '6.0-6V_ 85p, 12.0-12V

95p, 2N3055 36p, 300W Dlmmer Kit
£1- és P&P 15p. 'Add 8% VAT. T. K.
Electronics, 106 Studley Grange Road
London W7 21X

VALVES

Radlo-TV lnductrlul Transmitting

2200 Types. 1930 to 1975, many obsolete. List
20p. S.A.E. for quotatlon Postal export service,
W’: wish to purchase all types of new and boxed
valves. Wholualer s, Dealer's, etc., stocks
purchas

cox RADIO (SUSSEX) LTD., The Parade,
East Wittering, Sussex. West WIncrlno 2023

BRAND NEW COMPONENTS BY
RETURN. Electrolyt:cs llgl\ff 25V, 50V-

47—5! l Ve
1 p} 53 83) }50v-101%) 500—1¥p §5ov——

Subminiature
%yp talums 0-1/35V, 0-22/
35V 47/35V 1-0/33V, 2- Z/SSV 4.7/
25V-—llp. 10/ 5V, 22/1(§V 47/6V, 100/
lar 11m 100V, - 001,
8002 . D 0-02—51, p.
0-04, 0-0: Mullard C280 series
mlmature Po. vester vertical mounting
E6 series 0-01—0-1—4p, 0-15, 0-22—
0-33 *47—8; 1 0—15p 1-5—20p.
2 2—24 Mullard miniature ceramics
65V 20, E12 series 1-8 pf.—47 pf.—
56 g —330  pf.—31,p. late
ceramlcs El12 series 22 pf.—
1000 pf E6 series 1500 2pf .—47000 pf —
l¥styrene 63V E12 series 10 pf——
—3p. 1200 pf.—10000 ﬁp

Muuaﬁ:ure H_lg’hstab carbon

sistors 13 W EI12 series 3% (10%

over 1MQ) lQ——lOMQ——-lp 1IN4148—3p
IN4002--5p. 4006-—7, 1IN4007—38p
Postage 1 Pnc&s VAT inclusive. The

pg Co., 127, Chesterfield Rd.,
Sheﬁiel 8.

& %
c,;f' VINTAGE RADIO ‘%6

* 1920 to 1950 %

Receivers, valves, components, service data,
historlcal research, books, magazines, repairs
and restoratlons A complete service for the
and entt t of vintage radio.

S.a.e. with enquiries and for. monthly iiewsheet.
Fuli 1976 catalogue, 50p post pald.

TUDOR REES (Vintage Services), 64, Broad
Street, Staple Hill, Bristol, BS16 5NL. Tel.
Bristoi 565472,

500 COMPONENTS. Resistors, capaci
tors, diodes, transistors, pots, coils, etq.
Identified, formed leacis fall-out, and
surplus, Good value at £1-60. All inclu-
sive (U.K. postal rates omly). CWO
lease to L. Penseney, PW Bankhead
arm, South Queensferry, West
Lothian.
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COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only contrels and tuned cir-

. cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod.

. Det. Excellent AM/CW/SSE
results reported by delighted users.
From £11:50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.

Precision Polycarbonate Capacitors
Al High Stability—extremely Low thge

440V AC RANGE 68V DO RAX

Valus  Dimen- Prics Vslue(nF)il% £2% £3%

(uF) Ill?nl(ﬂll’ﬂ,l) esch- | 6.01.0-2 2198 75p

32 D
01uF 27 127 68p |0-68uF  $1-44 84 56;
Duur ;U2 |l M
022 6 9%p L. ’}_” 21:58 87

1 -87 i

1.5% 50-8 254 21.64 | 15uF 2714 2478 2280
2:0uF 560-8 25-4 8195 | 22uF £066 2844 2399
TANTALUM BEAD CAPACITORS—Value avaflable:
01, 9-22, 0-33, 0-47, 0-68, 1-0, 2:2, 3-3, 4-7, 6:8uF at
15 {25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at
BV/10V or 16V; 330 OuF at 6V or 10V; 47 OI-LF at 3V or
6V; 100-0uF at 3V, All at 19p* each, 10 for 81-10%, 50
for £5%, 100 !or £20*

TRANSISTORS & L.C.’s
BClO718/9 8p | *BC212/212L 20p | 2N30565 sol

*BCli4 12p | *BC213/213L 11p | OC71/2
'Bﬁld7l8/9 10p *B(214/214L 11p | 0C73/2

BC153 12p | *BF194/5 12p | NE555 Timer 8lp

‘B0154l7l8/9 12p | BFY50/1/2 20p | 741C8 pin Dil ih
BC182/182L 1lp-| AF178 40p | ZN414 41-15
*BC183/183L 11p | AF234 88p | SN76018ND
*BO184/184L 12p | 2N3702/4 11p £1-50

POPULAR DIODE§—IN914 6p, 8 for 45p, 18 for 80p;
IN916 8p, 6 for 456p, 14 for 90p; 1844 &p, 11 for 50p,
26 for 51 W, 1N4148 5p, 6 for 87n, 12 for IBp, 1N4001
5ip; 002 6p; 003 8ip; 004 7p; 005 Tip; 006 8p; 007 B}p.
LOW PRICE ZENER DIODES—400mW, Teol. +8% at
SmA. 3V; 3V3; 3V6; 4V7; 5V1; 6V6; 6V2 §V8; 7VS;
8V2; 8V1; 10V; 11V; 12V; 13V; 18- 5V 15V 16V lSV
20V; 22V; 24V; 27V; 30V; 33V, Al at 7]1 eacl\, 5 for 33'.
16 for GGp, 40 for 53 12, SPECIAL OFFER: 100 Zeners
{may be mixed) for $6-00. .

RESISTORS—High stability, low noise carbon film 5%
W at 40°C, W at 70°C. E12 series only—from 220} to
22M ). ALL at 1p* each. 8p* for 10 of any one value,
70p* for 100 of any one value. SPECIAL PACK; 10 of
each value 22} to 2:2M Q (730 resistors) £5*.

SILICON PLASTIC RECTIFIERS—1'3 amp, wire-ended
DO27: 100 P.I.V. 7p (4 for 26p); 400 P.I.V. 8p (4 for 30p).
BRIDGE IR§—24 amp: 200V 40p; 350V 45p;
800V 56).

SUBMIRIATURE VERTICAL PRESETS—0-1W only:
All at Bp each: 50; 100; 220; 470; 680 chm; lk: 2k2;
4k7 Bks 10k; 15k 22k 47k 100k 320k; 680k M

M,
PLEASE ADD 20p POST AND PACKING ON ALL

© ORDERS, EXPORT—ADD COST OF SEA/ATRMAITYL.

Add 8% VAT to all items except those marked with *
which are 12§ %.

Send 8.A.E. for additional stock lists,
‘Wholesale price lists avaiiable to bona fide companies.
MARCO TRADING (Dept. P4),

The 01d School, Edstaston, Wem, 8hropshire.

Tel: Whixall 464/465 (STD 094 878)

(Proprs. Minicost Trading Ltd.)

Books and Publications

Y

FREE T.V. CIRCUIT DIAGRAMS

All main British T.V. sets (plus many foreign)
comprehensively covered in our easy-to-follow
T.V. Repair Manuals—4 mono and 3 colour.
Just send model no., If colour {mfrs, chassis
type helps) with £4 and receive the manual
covering your sef—plus your sets circuit diagram
on request free. Set of 7 only

British T.V. Clrcult Dlaaram Manuals—the main
mono (over 37 series) for £9-30 and virtuaily
every colour for £18.

Full details of these and other publications from

T.V. TECHNIC
76 CHURCH ST. LARKHALL, LANARKS
Tel. (0052) 883334. ML® 1HE

Technical Books-

RadioiElectronics

Wsrld 's Radio & TV STations (lntsrnatmml Edit)  £0-70
fILD HAD 0 TV HANDBDDK 1976 .

1o listen to the World} . .
BovsBuokof(:rvstalSats...........
Resistor Selection Handhook . . . Rgoo
Audm Hi FI Cunstrucmn Projects . . g0

How to Fgl the best out of your Tape Recorde
ee

Prscuca tronic Science Projects
Jack Darr's Service Cliniic .......
Transmor Circuits for Modern Tast Equipm £0
Mod em e Recording Handbook., ... ... £0
1st unk n ransmor uiv, and Substitutes £0-50
Hi Fi, PA & Disco mpll ier Design Handbook . £0--87
Radio Servu:mg Problems .............. £0-75
Electranic Cm:uits for the Amat Phatograpl m—lﬂ
52 Pru;ects using 1€ 781 or Equivs £0-85
TV Fault Finding ... ............... .. £1-15
Transis Circuits for Rad. Control'd Models.......... £0-50
Practical Stereo & Quadrophony Handbook .£0-85
531“6 Amntgué Operatotr’s I’\zn holn g:gg
oil Design & Construction Manual
Radio T\Y& Electronics Data Bnok £0~70
}9 Electronic Novelty Circuits . . £0-85
Cnmplulc Car Radio Manual ..ol £0-85
dio Technicians Bench Manual . . . . £3-40
swlclna Tranu nr Hadm eceivers . .. . £0-95
1st Loudspeaker Enclosure . £0~70
2nd Book of H| F| Loudspeaker Enclosures E0-70
Manual uf Electronic Circuits for the Home .gg—(iﬂ
odern Crystat Set Circuits for Beginners .. oo —43
lectronic Novelties for the Motorist . . ... .. .. £0-8
2nd Book of Transistor Equiv. & Substitutes . . £1-10
Handbook of Electronie Musical Novelties . . . £0-60
Transistorised Novelties for Hi Fi qumusca . £0-45
Falm acation Exercises in Rad, & Vael. 1 . E1-
ault Locati 100 Exsmses in Rad. & TV Vol. 2. £1 —28
Colour TV Picture Faults. .o oo veeoen... .. £2-80
Practical Transmnr ﬂwesi ..... . £0-50
Boxs Book of Practical Radio & Elentmnms a . £0~70
adio Receiver Construction using |Cs & Tran: £0-70
Cs & Trapsistor Gadgets Construction Handhook . . . . £0~70
Integrated Circuits Equiv. & Suhsmutes Handbook . .. £0-85
Audio Technicians Bench Manual .. .............. £3-40
Radio Antenna
Guide to Printed Circuits 8

Diode Characteristi
El Gadyets &

ORCHARD ELECTRONICS

s. TTL, C/Mos. Linear. Capacitors. Resistors
(E12) SiL/Rectifiers. Diodes. LED. Thyristors.
Zeners. Voltage Reg. Dil. Sockets. Bridge Recti-
fiers. Potentlometers. Presets. Triacs. Diac.
Plugs. Sockets, Cable, Vero. Carefully selected
range, excellent despatch service. Same day turn-
round, S.A.E. List. Orchard Electronics, Flint
House, High Street, Wallingford, Oxon.
Tel: 0491-35529,

U.K. Agents Required

ELECTRONIC
CALCULATOR

Manufacturers & Exporter .
PACIFIC TRADING COMPANY 3
TIA Waterloo Road, Kowloon

P.O. Box 8173, Hong Kong

Telex: 84672 VRHGT HX
(C&F UK less than £3:00, maH
order not accepted, Invite En-
quiries enly).

RADIO BOOK SERV

40 Ennvilt Way, Beclenharm BR3 2RZ

MORSE IMPROVEMENT

C90 Cassettes

I-12 wpm with simple exercises.

12-24 wpm Computer produced pro-
fessional level operator material intluding
international symbols,

Price: complete with instruction and
exercise bookliets £4 including postage.
Overseas £1] extra. B
Morse Key and Buzzer Unit suitable for
sending practice and DIY tape preparation.
Price €3 including postage. Overseas £I
extra.

MHEL Electronics
12 Longshore way, Milton

Portsmouth, (UK) P04 8LS
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START YOUR OWN BUSINESS
REWINDING ELECTRIC. MOTORS

This unigue instruction manual gshows step by
step how to rewind motors, working part or full
time, without previous experience. Everything
you need to know easily explained, including
where to obtain materials, how to get all the work
you need, efc. A goidmine of information ana
knowledge.

Only £3-65 plus 25p P&P,
Magnum Publications Dept PW5

Brinksway Trading Estate, Brinksway,

BE A SUCCESSFUL TV ENGINEER.
Join our fulltime Two-Year College
Diploma Course, specially designed to
cover the examinations of the City and
Guild Radio, Television and Electronics
Technician’s Certificate, Full
theoretical and practical instruction on
all types of modern recejvers including
the latest colour sets. ments are
now under way for September 1976.
Minimum entrance requirements are
Senior Cambridge or ‘O’ Level, or
equivalent in Mathematics and English,
Sei)tember includes a jali
Colour TV and FM

Stockport SK3 0BZ. . tact us for f; TOS
o ST P EMBRIDGE COLLEGE OF ELEC-
TRONICS, Dept. PW, 34a Hereford Rd.,
) London W2 5AJ. Tel: 01-229 9117.
Educational

C AND G EXAMS
Make sure é“ succeed with an ICS home study
gourse for C and G Electrical Installation Work &
Techniclans Radlo/TV/Electronics Technicians,
Telecomms Technlcians and Radlo Amateurs,

COLOUR TV SERVICING

Make the most of the current boom! Learn the
technlques of servicing Coiour and Mone TV 4";'

TAPETALK
THE CLEVER WAY TO LEARN

TWO C60 Casseties entitled
INTRODUCING ELECTRONICS
£5'44 plus 55p VAT/P. & P.
TAPETALK, P.O. Box 9 (PW)
Miiton Keynes MK3 5BR
Tel.: Mllton Keynes (0808) 77710

COPPER CLAD LAMINATE

PRINTED CIRCUITS
Single sided 1/16” paper base—1 -8p/sq. inch.
Singfe sided 1/16” glass-epoxy—2:0p/sq. ineh.
Any rectangular sizes cut to your requirements.
Please send cash with order.
Price inciudes postage and packing.
From: SIMTECH ENGINEERING LTD
Dedham Road, Ardleigh, Colchester,
Essex, CO7 TQA
Telephons 0208 230133

AKG D190C Mikes, New & boxed
£24-00. ‘E’ model £26-00 inc. VAT &
postage. J. J. Francis (Wood Green)
Ltd Manwood House, Matching Green,
Harlow, Essex. Tel: Matching 476.

COLOUR T.V.

Decca CTV 19 Colour T.V.'s complete but
not working. Special price to clear £30,
Must be collected.

TELEMEC LTD.

4, Waterloo Terrace, Bridgnorth,
Salop. Phone 3079 or 2585.

through new home study , ap y
lending manufacturers.

TECHNICAL TRAINING

Home study In Elect and Ei
Engmaerlng_. I\!!alntgnunco. nRadlo. T\{. Audio,

Computer and P Also
sslf-bulld radio kits. Get the qualifications you

need o succeed.
Free detalls from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS,
Dept. 778V, Intertext Houes, London SWS 4uJ.

Or Phone 01-822 9911 (Ail Hours)

GO TO SEA as a Radio Officer. Write:

Principal, Nautical ~College, Broadwater,
Fleetwood FY7 8JZ.
For Sale

DISCOLIGHTS, Best! Cheapest! Re-
liable! Bumper = catalogue: Aarvak
Electronics, 12a(P) Bruce Grove, N17
6RA. 01-808 8923.

Tape Recorders

TAPETALK

THE NATURAL WAY TO LEARN
Two C60 cassettes entitled
INTRODUCING TRANSISTORS
£5-44 plus 55p VAT/P. & P.
TAPETALK, P.O. Box 99 (PW)
Milton Keynes MK3 5BR
Tel.: Milton Keynes (0908) 77710

Service Sheets

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

LARGE SELECTION COVERING MOST MAKES—S.A.E. WITH ENQUIRIES PLEASE TO:

BELL'S TELEVISION SERVICES

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885
We also have a large stock of Books & Magazines on Radio, TV, etc. Free lists on request

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

CAR RADIOS)
ALL AT 50p EACH
Please state if Circuit will do If Service Sheet not
in stock.

** PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to
(Uncrossed P.O.s please, original
returnad If service sheets not avaliable.)

PLEASE NOTE
Wae operate a *‘by return of post’” service. Any
¢lalms for non-delivery shouid be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest suppiies of Setvice
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.
Mali order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE
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SERVICE SUEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50p and SAE,

Hamilton Radio, 47 Bohemia Road, St.’

Leonards, Sussex.

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with orders, enquiries. Telray, 154
Brook Street, Preston PR1 7HP.

d Add

SERVICE SHEETS — COLOUR TV MANUALS

Service Sheets for Black and White TV, Radios, Record Players and Tape Recordérs $0p.
Please send large Stamped Addressed Envelope.

We can supply manuals for most makes of Colour Television Reclevers.
B.R.C. PYE ECKO PHILIPS iTT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc.
d Envelope for a prompt reply.

Please send a &

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

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 magazines from April
'74 onwards cover price plus 12p post.
Free booklists on request. SAE with
enquiries please to B.T.S., 190 Kings
BRoad, Harrogate, Yorkshire. Tele-
phone Harrogate (code 0423) 55885.

Electrical

STYLI & CARTRIDGES. For the best
at keenest prices send SAE for free
ilustrated list to Felstead Electronics
(PW). Longley Lane, Gatley, Ches.
SK8 4EE.
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Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, guotation by
return. = WALTON'S, & Worcester

. Street, Wolverhampton,

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V, and Radio types.

KENSINGTON SUPPLIES (C).
367 Kensington Street, Bradford 8,
Yorkshire.
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Miscellaneous

H. M. ELECTRONICS

275a FULWOOD ROAD, BROOMHILL,
SHEFFIELD $10, 3BD.

BEC CABINETS (illus'd)

METAL CASES -
DRY TRANSFER LETTERING

~J
Send 15p for ieafiets (Refundable)
Trade enquiries inyited

DO-IT-YOURSELF loudspeakers for hi-
fi are our speciality. Full range of
components 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 8l2p stamp for bargain list to:
Audioscan, Dept. PW776, 4 Princes
Square, Harrogate, North Yorkshire.

PRINTED GIRCUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium sheet
and sections, Printed circuit boards,
top quality for individual or published
designs. Prompt service. Send 15p for
catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

LOW-COST I1.C. MOUNTING for any
size DIL package. 100 Soldercon
sockets 60p. 7 and 8 hole plastic
supports 5p/pair. Quantity rates. SAE
details and sample, Trial pack 60p.
(P & P 10p/order). P.K.G. Electronics
g)ag Lodge, Tansley, Derbyshire DE4
FE.

GORSE’S
MAIN STOCKISTS FOR
NDIG
Satellit 2000, 21 Wave Band Radio, TK545 and
TK745 Stereo Tape Recorders, Radios, Radio/
Cassette Recorders, Cassette Recorders, Micro-
phones, eic., etc. .
Please write, phone or cail for full details and

rices.
paz-u CHURCH ST,, 77 THE MALL
BLACKBURN BURNLEY
Tel: 51682 Tel: 35229

DO-IT-¥DURSELF
HI-FI STERED

1LB  PACKS of assorted copper
laminates for 60p plus p/p 30p. Cash
with order to Crossley & Bradley, 248
Slater Lane, Leyland, Lancs.
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LOOKING FOR BARGAINS

Light Dimmer 500W module with knob £1-99*

£LM380 2W Audio Amplif"l-er 14 pin DIL 793
g 4

LM555CN Timer 8 pin D P
723 Voltage Regulator 2 - 37 Volt 44p*
CA3089E FM IF system 16 pln DIL £1-89

CA3090AQ Stereo Decoder 16 pin QIL £4-22

Please add 123% VAT (*8%) and 15p postage

or send SAE for catalogue to:—
FRASER-MANNING LTD.

26 HERVEY STREET, IPSWICH, SUFFOLK

ALUMINIUM SHEET AND BOXES cut
and folded to your design. Sheet: 22,
20, 18 S.W.G. 0-5p/sq inch; 16, 14
S.W.G. 1p/sq inch. Boxes: 22, 20, 18
S.W.G. 1p/sq inch; 16 SW.G. 1l;p/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 25p per item. SAE for special
quotes (UK only). Trade enquiries
welcomed. Simtec Electronics (UK)

‘Ltd., Unit 37, Faircharm Trading

Estate, St. Mary’s Mills, Leicester. Tel:
(0533) 824380,

Synthesiser
Sounds
Supreme

by Dewtron 5% VAT

xtra.)

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. Lid., 254
Ringwood Road, Ferndown, Dorset.

RECHARGEABLE NICAD BATTERIES.
Pencell, AA—£0-94p. Sub. ‘C'—£1-16.
‘C—£1-92. ‘D’ —£2-59, PP3 — £4-48,
Chargers, £4-48, £4-48, £4-98, £4-98,
£3-98 respectively. Others. All prices
include VAT. Add 10% Post and Pack-
age. SAE for price list plus 25p for
information booklet. Sandwell Plant
Ltd., 1 Denholm Road; Sutton Cold-
field, West Midlands. 021 354 9764.

the TEXAN HiFi Amp

28 watt version available ex stock
at £35 incl. tax

You are Invited to send S.A.E. for lists of our
very extensive range of high aquality amplifler,
pre-amps, F.M. tuners, Instruments. Radioconirol,
Ignition units and many other kits, Please state
requirements,

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N9

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
low 75p. Examples: width, depth,
height, 8in x §in x 3in, £1-55; 10in X 6in
X 3in, £2420; 10in x 8in x 3in, £2-75;
12in x 10in x 3in, £3-60; 8in x 4in x 4in,
£1-80; 10in x 6in x 4in, £2-70; 12in X
8in x 4in, £3-60; Tin x Tin x 5in, £2-65;
8in x 10in x 6in, £3:60; 12in x 8in x 7in,
£4; 12in x 12in x 7in, £4-40. Plus 71p.
Carriage and 8% VAT. Over 400 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated), Bazelli, Dept. No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT. ¢
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12 VOLT FLUORESCENTS

0 AR, THo
. ldeal for

35 /O OFF Caravan, Boat, Tent,
RRP Emergency Lighting etc,

All lamp$ guaranteed
for 12 months.

All lamps have On/Off Switch, Wrong Polarity
Protection Device and Diffuser.

C60 CASSETTES 32p All Cassettes in Plastic
Case with Index and
€90 CASSETTES 45p Screwed Assembly.

All prices include VAT, Add Postage 5p in £1.
Quantity Discounts. SALOP ELECTRONICS
23 WYLE CO

10Units 5% P
50 Unlts 7% SHREWSBURY
100 Units 10% Tel. 53206

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin

Enamelled - Silk - Cotton - Tinned Coverings.
No minimum charges or quantities.
Trade and Export enquiries weicome.
S.A.E. Brings List.
P.0. BOX 30, LONDON, E4 9BW

GLASS FIBRE PCBs. Send 1:1 master
and 7p per square inch tinned or 10p
per square inch drilled and tinned.
Plus 40p per board. Send for guotation
on double sided boards. Discount for
quantity. Proto Design, 4 Highcliffe
Way, Wickford, Essex SS11 8LA.

DOWN WITH QRM!

Get rid of CW and heterodyne QRM, FAST with

a TUNABLE AUDIO NOTCH FIiLTER. Winkle

out the rare DX. Goes between RX and speaker.

EASY TO MAKE. Al parts, case, instructions,

money back assurance, ONLY £5-30 inc. post.
CAMBRIDGE KITS

45 (L), Old School Lane, Milten, Cambridge

i @ Britain's best selling metal
| : locator kit; 4,000 sold
== @ Weighs only 2%0z. Fitted with

Faraday shield,
# F @ Speaker and earphone operation
\_ @ Enocks down to only 17in.
@ Prebutlt search coil assembly
@ Thoroughly professional finish
As seen on BBC1 and BBC2 TV
You only need soldering Iron,
screwdriver, pliers and snips
Five transistor cirguit
Send stamped, addressed
envelope for leaflet

Fanl B | £1°80 VAT §%

3 CTROMNIES,
in CLEVELAND ROAD,
LONDON, E1f 1AN [Musl order only)

RADIO. Learn from the beginning. 16
vintage circuit diagrams, receivers and
transmitters with notes. £1. Allister,
58 Wavell Road, Maidenhead, Berks,
SL6 5AD.

ENAMELLED COPPER WIRE
W.G.

. b reel % Ib reel
10¢tc 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 U.K.

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061-445 8753
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TRANSMIT!

% Uniqgue TRANSMITTER/RE-
CEIVER Kit. No ficence examina-
tions of tests required to operate

this transi ised equip Easy
to build. Get transmitting. Send
£7-95 plus 20p post and packing.

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 plus 20p post and
packing.

(All prices include V.A.T.)

Send remittance to:

SEMICONDUCTORS

from

LYNX ELECTRONICS (LONDON) LTD.

THYRISTORS TRANSISTORS, DIODES, RECTIFIERS
BOFFIN EROJEGTS: FIv '332) @8y e Ton0 18m 130 Tos0 (TI(;ZAZDI 0A%
4 CUNLIFFE ROAD, ) ( ) 3 ¢ ) ) ) ACI26 0.15 BDI81 0.86 A90 .08
50 020 025 035 032 041l 042 047 096 ACI27 016 BDIS2 092 QA9 008
STONELEIGH, EWELL, SURREY 100 025* 035 040 037 047 048 054 102 ACI28 013 BDI83 097 OC4l QIS
(Mail order U.K..only) % g-%: g-ig g.;g g.«; g.gg oo.gg o8 ll ;43 ACI28K g.%s nngsz g.sg- gﬁ };
b ; . X . 4 ! . X . ACl4l 018 BD213 0.48¢ .
Or for more details, send 20p for lists 80 -~ 065 070 — 109 119 126 180 | ACI4IK 028 BD23 0.5+ OC45 010
Aclz 013 BD2E 080 ocn  0lg
ACI42K 028 BDI34 L. !
COLCHESTERS COMPONENT SHOP TRIACS (PLASTIC TO—220 PKGE ISOLATED TAB) ACI76 0.l BDY20 080 OC72 022
open Sunday-Friday, 126 pm. J. K. (' 4A - 6.5A N 8.5A N 10A 15A " ACI76K 8.}3 Bgﬁg g.g g&s& 0.;4
i ; @) @) (b (@) (b} @ (b) (a) (b ACI87 0. . 73
Electronics, 11 Mersea Road. Phone 100V 0.60 060 070 070 078 078 083 08 101 101 | ACISTK 025 BDY6l 0.65 SC40B 081
. V 064 064 075 075 087 087 087 08 117 117 | ACI88 018 BDYe2 0.55 SC40D 098
400V 077 078 080 083 097 10L 113 119 170 £74 | ACissK 025 BFI78 028 SCA4OF 065
600V 096 099 0387 101 121 126 142 150 211 217 | AD140 g% BEIZS 030 SC4lA 065
i ADI42 Q. 94 0, 4 .
P.R|NTED C.IRCUIT FOP;ER CLI}D& SItngt‘e N.B. Triacs without internal trigger diac are priced under column (a). Triacs with ADI43 046 BF195 0.10° SC4I1D 0.85
Sided. Quality material. Flame retardant to internal trigger diac lreedprioed under column (b). When ordering please indicate | AD149 045 BF196 0.12¢ SC4IF  0.60
N.E.M.A. Spec. clearly the type required. ADI161 g.;‘g g;glj g.:%- T}'gng o'ﬁ
. ADI62 03 |18 .
Paper Base (FR2) v x 7 x 5ins—3 f?f *21 2;’0 Special ALI02 095 BF244 0.17° TIP0A 0.52
Epoxy Glass (FR4) v x 7 x 8ins—2 for OP’I‘?ELECI‘RONICS pecial Offer AL103 _ 3‘33 BF2§7 o.;o- H;ﬂ: 0.54
Aiso panels cut to your requirements, quotation Displays Discretes - AF114 ~ 020 BF258 0.35 3 0.64
A v 04 0.80 0,125 Red (TIL209)  0.12 MV54 AFlls 020 BE3 032 TIPM 105
Yy . . 07 0.80 02" Red 0.13 Red 125 AEI16 020 BFW60 0.17* TIP4IA 0.8
Prices include VAT and P & P. Cash with Qrder. 727 120 0.2 Green 0.14 AF117 020 BFX29 026 TIP42A 0.72
P OLIVER & €O 78 120 0.2 Yellow 0.14 8 AF118 050 BFX30 030 IN2069 014
. 6. o 47 150 02 Clear 014 . AFI39 03 BFXS4 021 IN2070 0.16
4 Hearsail Lane, Coventry CV5 6HH 750 130 Axial lead AF219 037 BFX8S 0,25 IN4001 0.04¢
s R
BC107B 0.09 BEYS0 020 [N4003 0.06*
Taseries TIL | VATIONAL CLOCK CHIPS Ci08 009 -BFYS 018 IN40G4 0.07*
Ladders MMs314 L£3, OO C109 009 BFYS2 0.9 IN4005 0.08*
Less 5% for 10+ |(Basic clock chip giving 6 digit display) BC109C 0.12 FY64 0.35 1N4006 0.09*
Less 0% for2s+ | 52 L BCLIT™ 019" BEYS 065 INAGO? 0.0+
LADDERS. Varnished, 251, ft extended, 5316 ....£5.25 125 0118 BRIOD 030 2N6% 0.14
A . 39 0, .
E1A-05, carriage £1-40. Leafier, aiw. | |73 $1t |(osueiddend i dorm dn R e B
minium ladders and loft stairways. 7402 g.=4 — g(c:m 3‘%3 BBSX?I) g.lzg gr;ggg 8’:4
s 7403 .15 REGULATORS 43 021 BSX . 114
Tel: Telford 586644. 7404 016 o BCI44 030 BSY9SA 012 ZNI3L 0.5
7408 0.16 01A 8PinDil 035 723 045 BC147 0:09* BTI06 1.00 2Nli2 016
7409 0.16 107 R X5 {amp Plastic BC148 0.09* BTI07 1.60 2N1304 020
7410 0.16 308 14Pin DIl 0.90 5 BCI49 009* BTI08 1.60 2N130s 0.20
7413 029 81 14Pin DIl 1.60* 7812 BCIS2 0.25* BTI09 100 2N1711 0.18
7417 027 555 SPinDil 045 7815 BCI53 Q.13* BTIi6 100 2N2102 0.44
7420 016 563 4P Dil 200 7818 BCI57 0.09° BUIOS 1.80° 2N2369 D14
! 7427 027 566 8PnDil  1.50° LM340-5 BCI158 0.09* BUI05/021.90* 2N2369A 0.14
A VA ILA BLE No w 7430 0.16 567 8PinDil 2.0 LM340-12 BCIS9 0.09° BUI26 1.60° 2N2484 0.16
2 432 . 07 209 8/14 Pin Dl 0.35 LM40-15 BCi60 0.32 BU204 1.60° 2N2646 0.50
7437 027 741 8/14 Pin Dil 028 LM340-18 BCI61 038 BU208 2.60* 2N2905 0.18
7441 0.75 748 8PinDil 035 BCI68B 0.09° BY206 0.15 2N2905A 022
7442 068 3900 14Pin DIl 0.70° Ci82 0.11* BY207 0.20° 2N2926R0.10*
7445 0.85 CA3045 0.85* SPECIAL BCI82L 0.11* BYX36- N29260 0.09°
7447 0.81 3046 0.50 , OFFER 183 0.10% 300 0.12* 2N2926Y 0.09*
7448 0.75 CA1089E 2.08" ] | BCi83L o.10* 0.15* 2N2926G 0.10*
y T447A 093 CA3090Q xis* | LMook | | BCiss  01l* 0.18* 2N3053 @15
REPRINT oF Pw s 7470 0.30 CA3130 0.79 ila TO3 sv BCIS4L 0.11* 1200 0.21* 2N3054 040
7472 0.25 MCI303L 0.55° BC207B 0.12* BYXI8- N3055  0.50
7473 030 MC1304F 118+ 95p 212 0.11% 300 0.50 2N 0.56
7474 032 MC1307P 0.85* BC212L 0.11* 600 0.55 2N442 1.20
7475 047 MCI310P 1.18% BC2I3 0.12° 900 0.60 2N3525 0.50
7476 0.32 MCI351P 0,75+ BC21IL 0112+ 1200 0.65 2N3ST0 080
7482 0.75 MCl1352P 0.75% BC214 014+ BZX6l Series 2N3702 0.10*
7485 130 MC1458P % 0.80 BC214L 0.14* Zemers 0.0 2N3703 0.10*
7486 032 MCI496L 0.82 ICSOCKETS | BC237 0.16* BZX83or 1704 0.10°
489 292 SN75324 258 BC238 0.16° BZX88 2N305  0.10*
- 7490 0.49 SN75451 0.62° 8Pin 012 | BC0 034 Series 2N3706 0.10°
7491 0.65 SN75452  ° 0.62* 14Pin 0.3 | BCWI 032 Zemers 0.1 2N3707 0.10°
7492 0.57 TAA263 0.95° 16Pin 014 | BC23 060 CIO6A 040 2N3714 105
7493 048 TAA300 1.204 24Pin 045 | BC327 0.8 CI06B 045 2NAIIS 113
7495 0.67 TAA3I0A 110¢ 4Pin 08 | BCi28 -0.l6* ClgeD 0.50 2N3T16 123
. 74100 1.08 TAA3IS0A 1059 BC337 0.17* CIO6F 035 2N3771 160
74107 035 TAAS50 0.45* BC338 0.17° CRSIN5 025 2NM72 160
74121 0.34 TAA611BI2 1.25 BCY0 0.55 CRSI/I0025 2N3773 2.10
74122 047 TAA 861 BCY3l 0.55 CRS1/20035 2N3819 0.28+
J 74141 0.78 TAD100 195+ |TO}HARDWARE| BCY}) 060 ggl% 0.40 %N:% 0.16*
74145 0.68 TBA480Q 1.30° INC BCY31 0.55 1760 0.65 2N 11
“ly-Noven‘Ibel’ 74 74154 1.62 TBASH 185* BCY4 055 CRS3:-05034 2N4124 0.14
74174 1:00 TBAS30Q 190* |1 Mica-2washers | BCY38 0350 CRS3-100.45 2N4290 0.12
74180 1.06 TBA540 2.10* e BCY 115 CRS3-200.50 2N4348 120
14181 .20 TBAS40Q 2.20* cch BCY?0 0.12 CRS3-400.60 2N4870 0.35*
74192 135 TBAS50Q Tos* 2 Nuts/Bolts BCY7l 0.18 CRS3-60085 2N4871 0.3s*
74193 135 TBA360 280* Washers BCY72 0.12 MIJ4s0 080 2N4919 0.70*
74196 164 TBAS60Q Tose BD1I5 055 MJ4gl 105 2N4%20 0.50*
TBAST0 0.98 100 for 43p BDII 035 MJd90 090 2N4922 0.38°
TCA2705Q 1.95* BDI32 040 MJ491 115 2N4923 0.64*
BDI3S 036 MIEWO 0400 Ns0s0 0207
5 - BDI6 0.3 371 0.60 2N5061 0.25°
P& P4°20p per ofrder~ Overseas 80p — Matching 20p per pr. BDI3? 8_40 MJES%O ogg 2;‘;5“2 0.27*
VAT 89, except for items * which are 12} %, - No VAT on overseas. BDI38 ,48 MJES21 0. 2N5064 0.20*
Send 75p+10p (pOSt & . el BDI39 008 OAS  0.50° 2N5496 0.65
H LYNX ELECTRONICS (LONDON) LTD.
T
packing) to: Higham Mead Chesham Bucks. Tefephone (02405) 75151 Telex 837671
A o
Editor (PW Tele-Tennis),
Fleetway House,
n
Farringdon Street,
London, EC4A 4AD
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: B TRANSISTORS BD145*
145* 55  OC28* 58 [ TIP30
| 55% 60 2
WATF ’ : actzse 5 | sos "z | BDYVel 65 | ocass 54 | Ties 3% | Nesone 18
ACis: 14 | BC1ao T|B5e S gcE M |Tisu 1 | aNekr..o
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WATFORD ELECTRONICS

(Continued from other side)

TRANS. |SWITCH® (¢ tors* | JACK PLUGS SOCKETS
SISTOR {Biased | SnaponbPs 6p :
'?’fuﬁ N | Tosgte Snap on PP9 np Screened | Plastic Open | Moulded
Bushes 6p* | DPDT _88p [=rms hpeme | bogh metal | ith
3-5mm Lig 1 » contacts
Kl't‘h%srtﬁ:sg::w*” scr:’f: ggg MONO Huy 1 :zﬂ | 11m
Wi -4
K2 (push 5 & 'Ks (for STEREQ l-lﬂ THp i T | 22
BIN Tugs | Sockets
K1 Black or White pointer type 8p [2pin Loudspeaker
K2'8}Im silvered aluminium Op | 3, 4, 5 (180° & 2{0%) 12p [ ip
K4 Black serrated, Metal top with
line indicator 33mm dlam. 20p | CO-AXIAL (TV) top | Ep
K4A As above but 25mm diam, 16p I
KS Black fluted metal top and skirt NO 5p iSIngIe)
calibrated 0-10. 37mm diam. 22p | assorted colours 70 Double)
K6 PK2 as K5, pointer on skirt 22p | Metal screened 12p Mp (Triple)
K7 Black, knurled, tapered. Metal et et i)
top & skirt, Calib. 0-10, 30mm 22p | BANANA 4mm 6p | m
K8 Black or slivered for slider pot  8p 2mm i Tp ™
PANEL METERS® Full scale LAMP MES?
59x 46 x 35mm req. 13" hole LES HOLDER Dome shaped, Red,
&?864 S &sgmﬁ 1gt?uﬁ+—°—5010¢‘)lAA Blue, Green, Yellow, White 4.p
4L m, I 4L
0-5004A  0-1 Amp  5004A-0-500zA | LES BULBS 6y and 12v n
O-1mA 0-50v £3-05 each MES MOLDERS Chrome cover, Red of
0-5mA 0-300V DC  ppGEWISE Amber, Jewelled top 50p
0—10m: "3:’ i 89 x 32 x 70mm MES BULBS 3-5V 6V 12V Tp
0-50m Hvun AmA, 0-500uA -
Price £3-05 each. Price £4-14 NEONS Malns, Sealed with Resistor. §

108 x 82-6 x 38Bmm req 60mm panel hole
0—50MA. 0-1001A; 0-50014A £4-40

84. Top, Red or Grn. Round Top Red 22p
Neon with leads, 85V AC (No resistor) 8p

ENGINEERS

YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you want promotion, a better job,
higher pay? “New Opportunities’* shows
you how to get them through a low-cost

* home study course, There are no books to
buy and you can pay-ss-you-learn,

Thlslulf.page
B FREE book
b sHows how!

ever did.

This heipful guide to success should be
read by every ambitious engineer.

Send for this helpful 44 page FREE book
now. No obligation and nobody will call
on yoll. I could be the best thing you

W NN B CUT OUT THIS COUPON I IIN W BN

Tick or state subject of interest. Post to the address below.

Poli)\;; CHOOSE A BRAND NEW FUTURE HERE!

S

SWITCHES*

SLIDE 250V ;

TRANSFORMERS (Mains Prim.220-240V)

6-0-8V  100mA  90p 6-0-6V 1-5A¢ 180p+ [ SPT. il B

N
faoiov 100mA 965 SO0V 2A- 2200+ | syp.min TOGGLE | PUSH BUTTON.
15-0-15V 100mA ﬂsp Prim. 120/240V, Sec | SP changeover 48p | Spring lcaded
0-12 0-12V 150mA 160p 20V @ 2'5A & 12V 1 SpsT on/oﬁ 44p SPST onjoff  55p
0-60-8V 280mA  f70p S3IA° 195p+ | DPDT 6 ta SPDT C/over 85p
0-12 0-12V 0-5A 180p !TT Puise Transior- DPDT Centre oft l!p DPDT 6 Tag
24-0-24V 0-5A 160p+ ™MeF 110 SWITCHES* PUSH BUTTON:
9-0-0V 1At 198p+ P | Miniature Non Locking
12-0-12V 1A* 185p+ LT44 Mini. Drlver. Push to Make
15-0-15V 1A*  198p+ Pri. 20K, Sec. 1K | pysh to Break
2.0-13V 1A* 2aop+ 54p | ROCKER (white): 10A 250V
0-24-20-15-12-0 1A' LT700 Min. O/P P" SP changeover centre o
Multi tappings 285p+ 12K, Sec. 320545 | ROGKER: (black) on/off 10A 250V 20

30-24-20-15-12-0
2A* multi tappings*
£3-45+

{Please add 48p p&p charge to all prices
marked <+, above our normal postal charge.)

TOGGLE: 2A, 250V
SPST 21p

D Op
1ADPC/O  12p
$A DP- L]

Electrical
Mathematies

MOT Min. O/P Pri.
1-2K, Sec. 802 42p

ROCKER: lllumlnated (white)

Imhts when on.
ROT.

2-12 way, 2p/2—6W, 3pj2-4W,
ROTARY: Mains 250V AC. 4 Amp 28

240V
s 4 (ADJUSTABLE STOP) 1 pole,

ADDRESS ... ..

Other subjects ...

4P[2-3W 30p

HOME OF BRIT

Build-.As-You-Learn Electronic Transistor
PRACTICAL RADIO Engineering a Technology O
AND ELECTRONICS Computer Electronicz ] CITY AND GUILDS
{with kit) 7 Computer Inahalla.txons and
Electrical Programming a Wir ]
Engineering Colour TV Servieing [ OITY AND GUILDS
A . C&G Radio, TV & Elec- Electrical
Electrical Installations tronic Mechanics [ Technician )
and wiring General Radlo and CITY AND (}UILDS
Electrical Ligs i 1) [m]

Draughtsmanship [J Radio Servicing,

To ALDERMASTON COLLEGE Dept. EPW-17, R

Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate
London, EC2Y SEJ Tel: 01-628 2721

NAME (Block Capitals Please)

Accredited by .A.C.C.

Radxo Amateurs’ Exam
ete. ete.

a]
ding RG7 4pF [EPW 17]

ol

Maintenance and
Repairs

‘POST '<':or;|_-:_ _
5 Agc. .
Member of A B C.C.

UTE UF ENGINEERING TECHNOLODGY

INDEX To ADVERT'SERS Electrovalue Ltd. ... 20t Precision Petite 212
Print-A-Kit 224
Alben Engineering .. 206 | Elairline Supplies .. 273
Alcon Instruments 208 Fraser-Manning Ltd. 276 Radio Component Specialists ... 269 .
Ambit international v 263 Radio Book Service 5 274
Antex . . 194 G.T. Technical Information Seerce wr, 275 Radio Exchange Ltd. cover iii
AS.P. Ltd . . 210 Gorse's e 276 Ramar Construction Services . 276
Astro Electronics 260, 271 Greenbank Electronics 204 Radio Society of G.B. ... 196
Greenweld Electronics 198 RS.C. HI-FJ 194, 195
] 266 Greenway Electronics 273 ngT Za_lrv\e/ P’(l:all Order CoL J &5 "
amber, . adio omponents td. 26 —265
Barclay Electronics 255 H.A.C. Short-Wave Su R.F. Service e 5 . 272
- pphes 210
g:i'lnseTE:]eec:l;?::lc;ervmes. %gg EM Electrosmcs‘... o 218
. arversons Surplus 213 Salop Electronics 5
geH"déY AC°US;r"i grporalflzn Led. %gg Helme Audio 276 Sax:n Ente::anlnments Led. | .. . %g
Bk ?_;TLPON ctors Lt S5 nenry ;(tl}adlo) Ltd. . %gg gc:entlf‘nEWIre Company. The ... . 276
Bi-Pre-Pak Ltd. 197 lome Radio o0 imtech Engineering Ltd. . 275
. , Sinclair Radionics Ltd. 242-243
SR = 203 | LLP.ElectronicsLed. ... .. .. 207 | Sintel - 211
British Institute .of Engineering Tech- Intertexe .CS. .. 271, 275 Southern Vaive Co. e
nology G 3201, 279 Integrex Ltd. 268 Surplectronics 273
Brlt:sh Nauonal Radlo “& Electromcs ' 5 Swanley Elt?ctromcs 204
198, 227 Kensington Supplies 1275
]B BnllafErl‘ectrlcal) Ltd %gz Kinnie Components 280 Tape Talk . 275
us| eissner ... Technomatic Ltd.. 228
Bywood Electronics ., 210 Lewi i T.V. Tech 274
? ewis Radio 198 echnic
Linear Products 212 Telemac Ltd. e 275
T a2 Lynx Electronics ... 277 P*eraﬂlw Elgtr:mcs . %;8
Dl Ltd. ime-Micro Electronics ...
g:p;:;': gé‘Klts o : %;g Mhel Electronics ... 274 :II-'::TE:; L tonics ;ggfzrol;
Chromasonic Electronics 202 plag"“"; Puli:hcatlons 275 Tudor Rees (Vintage Services) ... . 274
ClL. Led. 256 | 13oiin Eleccronic Suppli o
Cleveland Supplies 256 sctronic Supplies’ CALLLY
Colomor (Electronics) Led. v 270 Marco Trading ... . 274 Unilec Electronics 260
Copper Supplies ... . v 276 nlalrvsv::g é & Sons %gg
g?;.(s:}:n{lokgil:osstfg Lcd : %;? Minikits Electromcs 276 xvvat:oErd Electronics 278, %gz
Crofton Electronics . 212 ’ o e -
: West London Direct Supphes 210
Newmart Electronics m Michael Williams Electronics 273
D.E.W. Ltd. . 276 Wilmslow Audio ... 209
5 Oliver, P.G. o 277 Wrights, S. G. 256
Doram Electronics 213 2 rights,
Orchard Electronics e 274
Electronics Design Associates 206 Pacific Trading Co. . 274 Xeroza Radio 263
Electronic Mail Order Ltd. 272 Partridge Electromcs Ltd. .. 202
Electro-Time 196 Pulse Electronics . e 224 Z. & I. Aero Services 280
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Head Office and Warehouse Retail Shop
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON WI

LONDON W2 5SF Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open ail day Saturday
MULTIMETERS—MADE IN USSR

AC/DC AC/DC LINEAR 1.C. AMPLIFIERS
MULTIMETER MULTIMETER TAA263—3 stage low level amplifier.
TYPE U4324 TYPE U4315 Bandwidth DC to 600kHz. Supply voltage
33 ranges covering 6-8V. Output power 10mW 150Q load.
D.C. current . 42 ranges Typical gain 77dB. TO72 case.  £0:65
60uA to 3A; covering: . TAA293—Med. freq. amplifier up to
AC current B D.C. current 600kHz. Supply voltage 6V. Output
300uA—3A; 50uA-2:5A; A.C. power 10mW into 150Q. Typical gain
DC voltage: 06— current: 500uA~ 89dB. TO74 case. £0-65
20V 2:5A; AC/DC TAA320~MOST stage followed by a
AG voltage: 3— voltage: 1~1000V; bi - pelar translstor. Gate - to - source
soov | Resistance 300Q- voltage 9-14V. Drain current 1uA.
Resistance: 500kQ; Capacity up Power dissipation 200mW. TO18 case.
. 5000Q—500k0 t00- SpF ;Transmissionlevel: —15tc +2db; £0-60
Level: —10to Sensitivity: 20kQ/V DC, 2ka/V AC.
F12db PRICE £11-25* HIGH GAIN DARLINGTON PAIRS
Sensitivity: - Plastic 3-lead case encapsulated DAR-
20,000 o0.p.v, DC. TRANSISTORS FOR T.V. LINGTON pair. Typical current gain
4,000 0.p.v. A.C. APPLICATIONS 30,000, Max. coffector voltage Vcao 40V.
Instrument is powered by re-chargeable R2008B 0-95 BU133 155 Max. collector current- 400mA. lcgo =
nickel cadmium batteries. R20108 1-6§ BU208 2:00 10nA. BC516-PNP £0:86. BC517-NPN
PRICE £10-85* BU126 1-55 £0-80

Full description of the above, as well as other instruments, is avallable In our lllustrated 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 Malil 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 handiing charges.

MAINS TRANSFORMERS CIRCUIT BOARD FIBRE GLASS BARGAIN PACK

PRI 240v sec. 27/0/2Tv at 800 m/a, £2-35. P.P. sop. J P-C.B.1/161 oz. COPPER FORMICA 200 2 In. single & double sided pieces, £1-25.

PRI, 110/240v sec. 50v at 10 amps, £10-00. P.P. £1-50.

PRI. 110/240v sec. 20/21/22v at 8 amp, £600. P.P. £1-50, | Bim.8-4x7-7in3 pes., 80p.
PRI. 110/240v sec. 23/24/25v at 10 amp, £7-00.P.P. £1-50. | Bim: S0 fsora s el ’g, 0.  tP.P.35p SIEMENS MINIATURE RELAYS
PRI. 110/240v sec. 24/40v at 14 amp, £1-90. P.P. 60p. Dim. 131 x 94 in 3 pcs,, £1-20. 8v 4c/o with base, 85p ea.
PRI. 240v sec. 20/40/60v at 2 amp, £3-00. P.P. 70p. Dim. 17-0x8-0In 2 pes., £1-20. 24v 2¢/0 with base, 50p ea.
PRI, 240v sec. 20v at 2} amp, £2:00.-P.P. 65p.
PRI. 240y soc. 18 at 1:5 amp and 12v at 1 amp, £2-25. BARGAIN PACK MAINS RELAY 240v
P. 50p. 10 pes. 10-1 X 7@ In. Plus free 3Ib etching Xtals, £3-10. | 3 ¢/o 10 amp contacts. £1 with base.
PRI. 240v sec. 18v at 1 amp, £1:10. P.P. 35p. P.P. 45p. i
FIBRE GLASS P.C.B MINIATURE RELAYS

MiNI UNISELECTORS L 1313 x3) 24 v, 4 ¢/

. - ) Dim. 6 x 6, in 50p each. (13x13x1) 24v. 4 c/o Mp
12 volt 1£12.V;SY.P4 Il,)arélé (3 non-bridging, 1 homing) Dim. 12 x & In, 75p. each. }P.P. 150

1 way, 6 bank pé bridging, 1 bridal Bavals lacs tharn 1o ot ' RIBBON CABLE
i - 'y {'f L2 an N,
24 volt 152%), S.P?"ssg.m" ridging e . = — ?gflaytscolggr:osonded flat side by side.
elres,
RESIST COATED P.C.B. FIBRE GLASS 100 Metres, £12-50,

EDGE CONNECTOR §x6in Gpea
54 way 1 vero size efc. 5 X% 1n, &1 28 ea, -
Can easily be cut to any length 55p. P.P.10p. },2 xsi iI;" il:(lz W15 h SVEIRLOAHD’CUT 0]21;5
Side Guides for above connectors 16p each. os acking 15p per sheet. anel mounting 800 M/A. 1.8 amp. 10 amp. 55p ea.
MINIATURE METERS FERRIC CHLORIDE ETCHING XTALS HIGH CAPACITY ELECTROLYTICS

1 Ib makes 1 litre pack, 70p. P.P. 35p. 250mfd/63 volt, 20p. P.P. 8p.

micro-amp (level-stereo beacon, etc) scaled half .
blacklhalf red. Size1 X1 in, 65p. P.P. 15p. " 5 Ib makes § litre pack, £2-65. P.P. 65p. 1000mid/100 volt, T0p. P.P. 25p.

AM/FM TUNING METER PRINTED CIRCUIT KIT 2200mfd/100 volt, 80p. P.P. 25p.
125-0-125 ua  Edgewise 13 x § £1-10 "!_'hs {10 flrillsI a{l v1a!us kiﬁt Céor’l_tlglnlngl 4 plcs IB xte7 4700mfd/25 volt, 85p. P.P. 20p.
- z ° ormica laminate, pce X re glass lamina

1, b Etching Crystals. 50 c.c. Resist ink, with instruc: ﬁﬂmmfd:d‘lzs‘m"l- Sop. "';P' 18p.
SIGNAL STRENGTH METER ons. 10._000m voit. 78p. P.P. 25p.
250 ua Hluminated edgewise 1% x § £1-10 47,000mfd/40 volt, £2-00. P.P. 50p.

- : BLUE P.CB. INK 100,000mfd/10 volt, £4-50, P.P. 50p.

OUTPUT METER Fioh resist use with any pen. Much cheaper than ready | 460 0o0mtd/10 volt, £2-00. P.P. 50p.
500ua 1% x 11 clear piastic panel type £1-30 ! 50 ¢.c. 55p. P.P. 10p.

. 3 GANG TUNING CAPACITOR
SMITHS GEARED MOTORS ETCH RESIST PEN 8.5pf to 320pf, Bop. P.P. 20p.
240v AC 3 revs per min./4 revs. per min. £1-50 85p p.p. 5p 10.7 M.H.Z, canned L.F.8 Size1x$x§ in, 88p. P.P.10p.

- 2 revs per hr./6 revs per hr, p.p. 25p

e | KN COMPONENTS
S e L X HORNCHURCH 45167
' MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway :E{ouse, Farringdon Street, London EC4A 4AD. Printed in Eogland by Index FPrinters,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon a.nd Gotcb (Asia) Ltd.; SBouth Africa~~Central News Agency Ltd. PRAOTIOAL WIRFLESS s sold subjest
to the following conditions, namely that it shall not, with the written t of the P first havmg been given, be lent, resold, hired out or otherwise disposed of by way of Trade at
more than the recommended selling price shown on the ¢over, excluding Eire where the selling pnce i8 subject to V.ALT., and that it shall not be lent. resold, hired out or otherwise disposed
of in & mutflated condition or in any unauthorised cover by way of Trade or affixed to or as part of any p or literary or pictorial matter what:
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RADIO EXCHANGE LTD.

=&
:
e

P & P—Tns. 65p. (Overseas Seamail P & P £3-50)

NEW EDU-KIT MAJOR

Total Buikﬂng i:ost; - £9.00 ING. VAT

soldering iron or solder

% 4 .Transistor Earpiece %
Radio

Completely Solderless Electroni
Construction Kit. Build these projects withou

7 Transistor Loud-
speaker Radio

% Batteryless Crystal
Radio

* gigna% Tracer MW/LW * gx_}e TrausistIo{r Radio
% Signal Injector p * ransistor Regenera-
+ Transistor Tester * 5 Transistor Short tive Radio -
NPN-PNP Wave Radio % 3 Transistor Regenera-
% 4 Transistor Push Pull i tive Radio
Amplifier * Electronic Metronome % Audible Continuity
% 5 Transistor Push Pull ¥ Electronic Noise Tester, i
Amplifier Generator % Sensitive Pre-Amplifier

Components include: 24 Resistors
% 3%in Loudspeakers % Earpiece * Mica Baseboard % 3 12-way connectors
* 2 Volume controls % 2 Slider Switches % 1 Tuning Condenser % 3 Knobs

T % Ready Wound MW/LW/SW Coils
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans.

% 21 Capacitors % 10 Transistors

% Ferrite Rod * 6} yards of wire

CONVERTER KIT

Build this Converter Kit and
receive the Aircraft Band by
placing it by the side of a
radio toned to Medium Wave
or the Long Wave Band and
operating as shown in the
instructions supplied free with
all parts. Uses a retractable
chrome plated telescopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
ete.

All Parts including Case and

£5 L 9 “Plans.

P & P and Ins. 40p.
INC. VAT

VHF AIR ¢
|

POCGKET
FIVE

NOw WITH 3”
EGUDSPEAKER

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

Band, 7 stages, 5 transistors and ing Coats

2 diodes, supersensitive ferrite rod £3, 60
aerial, attractive black und gold case.

Size 5§ x 14” x 34” approx. INC. VAT
All Parts including Case and Plans. P&P+Ins. 50p.

NEW

Everyday
Series
Build thix

exciting new
series of designs.

E.V.5. 5Transistors and 2 diodes.

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

rod aerial, tuning condenser, volumé control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Size 97 x51” x24” approx. All parts including
Case and Plans. .

INC. VAT
Total Building costs £4 3 3 P& P + Ins.50p

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

All parts including case and plans.

Total Building costs £4 I 95

B.V. 7. Case and looks as above, 7 Transistors and
3 diodes. Six wavebands, MW/LW, Trawler Band
SW1, SW2, 8W3, powered by 9 volt battery. Push
Puli output. Telescopic aerial for short waves. 8”7
T.oudspeaker.

All parts including Case and Plans

Total Building costs £6 * 3

INC. VAT
P & P -+ Ins.55p

INC. VAT
P & P -+ Ins. 55p

TRANSONA FIVE

NOW WITH 8”
 LOUDSPEAKER

Wavebands, tran~
sistors and speaker
as Pocket Five. Larger
Case with Red Bpeaker
Grille and  Tuning
Dial. Plans and Parts
Price List free with
parts.

Total Building costs £4 B 05 P &P + Ins. 50p

EDU-KIT

Build Radios,

Amplifiers, ete.
from easy stage
-diagrams.

Five units including
master unit to
construct,

ELEGTRONIC CONSTRUGTION KITS

E K Self Contained  Multi-Band J¢
V.H.F. Receiver Kit. 8 Tran-
sistors and 3 Diodes. Push/Pull

output. 37 Loudspeaker, CGain Control. SBuperb

¢ section swivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuning Capacitor,

Resistors, Capacitors, Transistors, etc. Will receive

T.V. Sound, Public Service Band, Aircrait, V.H.F.

Locsl.Btations, etc. Operates from a 9 Volt PP7

Battery (not supplied with kit).

Complete kit of parts including construction plans

NC. VAT
P & P and Ins. 55p.

ECK4

Push/Pull output stage, Gain Control; and Rotary
Bwitch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8” Bemsitive Readiy
‘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. £6. INC. VAT

P & P and Ins. 55p.

7 Transistors, 6 tuneable wavebands, MW,
LW, TrawlerBand, 8 Short Wave Bands.
Receiver Kit. With 5”7 x 3" Loudspeaker.

C ts include: Tuning Condenser: 2 Volume
Controls: 2 Slider 8witches: Fine -tone 3” moving coil
Speaker: Terminal 8trip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors: Capacitors: Three ” Knobs. Units once
constructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schoole,
Educational Authorities and all those interested in
radio construction.

All Parts including £6 . 5 INC. VAT

Case and Plans P & P+1Ins. 55p

JIFFY TESTER

Basy to build and operate.
Fits in the pocket. A quick
checker for continuity of
resistors, chokes, diodes,
transistors, circuit wiring

{not mains) and lnudspenkern.@' s EE
Complete with earpiece, Jack 3 /‘:’

plug and socket resistors,
capaeitors, components. etc. £2 . 8 P&P+
Complete kit of parts includ~ Ins. 30p

ing construction plans. INC. VAT

EDU-KIT JUNIOR

Construction Kif. Build these

*
*
*

*
*

projects without Soldering Iron or Solder.

% Electronic Metronome,
% 4 Transistor Push/Pull
Amplifier.

All parts including Loud-
speaker, Earpiece, MW Ferrite
Rod Aerial, Capacitors, Re-
sistors, Tranaistors, etc.
Complete kit of parts includ-
ing construction plans.

£6-5 INC. VAT

P & P+ Ims. 55p

Crystal Radlo Medium
‘Wave Coverage -— No
Baftery necessary.

One Transistor Radio.

2 Transistor Regenerative

0.

8 Transistor Earpiece
$1 Medium Wave
Coverage.

4 Transfstor Medium Wave
Loudspeaker Radio.
Electronic Noise Generator

www americanradiohistorvy com

TO RADIO EXCHANGE LTD.,
61A HIGH STREET, BEDFORD MK40 ISA
Tel: 0234 52367.

ALL PRICES INCLUDE VAT Reg. No. 788372

% Callers side entrance ‘““Lavells” Shop.
% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 8at.

I enclose £

-------------J
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We stock all the parts for this brilliantly
designed: synthesiser, including all the
PCB's, metalwork and a drilled and

chONIc c printed front panel, givin‘g a superb professional finish. Qpinions of
pi/‘DfRAA’G’E-///G// QLULITV-IST SERVICE R M P e

now available price £1.50, or send SAE for specification.

A really ‘superior high quality

stereo graphic equalizer featuring

‘BUILD IT YODURSELF ... 9 octaves per channel. We stock

IN STAGES all the parts (except woodwork) including the metalwork

drilled and printed. I5p brings you a reprint of the article.

Get started with 8 49 note instru-

ment — features tremulant and Fully controllable attack and
reverberation. Ideal to learn on.  4ecay controls (normally found

d E only on the most axpensive
Leaflet MES 51. Price 15p 9ives  groang), up to seven footages .

full details to build this complete’ o sach kayboard, up to 70 INC. VAT
instrument. controls including drawbars, Lely 12 EP/P
Extend the range of MES 51 by  and a 13 nate pedalboard, ,

f - make up the additions des-
adding enother keyboard end cribed in the step-by-step: 32
several nw.! tone colours. Leaflet page instruction leaflet MES
MES 52. Price 15p also shows how §3. Price 35p

to use 61 note keyboards,

This is a fully constructed and tested
electronic clock module as illustrated.
Data sheet supplied. Simple to connect
to alarm and your battery/mains radio. Smart case available shortly.
Data sheet available separately. Please send SAE.
¢ Bright 4 Digit 0.5 Display * Sleep Timer
- * Flashing Colon {1Hz} * Snooze Timer
¢ Automstic voice operated fader * Switch for Display Seconds * Time can ba set accurately to
* Belt drive turntables £ * Alarm Set Indicator within one second
* Monitor facilities * P.M. Indicetor * Leading Zero Blanking
{Headphones and VU meters) * Powar Failure Indicator
* Sound operated tight show — SIMPLE ALARM KIT — £9.38 ALARM CLOCK KIT — £10.99.
plus many other advantages. ALARM CLOCK & RADIO CONTROLLER KIT - £1151.
Send for our leaflet MES 41, giving full detals for construction. SMART PLASTIC CASE with fully puriched chassis — £1.99.
Prica 20p. Soon you'll be the Deejsy everyone wants at their party! Pleass 1énd SAE for our Clock data sheet.

r-——---------q

Ger our FABULOUS

NEW1977/78 CATALOGUE
PUBLICATION DATE DCT 26, 1975 ON APPROVAL

\ Please rush me a copy. of your brand new 197778
catalogue the instant it is printed (October 28th,
I976) Only if | am completely satisfied that it
is worth every penny will | send 50p within
14 days of receipt. If | am not satisfied | may
return the catalogue to you within 14 days
l without obligatien. | understand that | need

All new . Completely re-written Hundreds of new lines. nociipdrchaselanychingMirom By ouricatalogie I
o Id 1 k

Lots of exciting new projects to build - PRICE 50p. I *hod ik 5 (50

SEND NO MONEY NOW. Overseas send 8 International reply coupons PW I
I name 2 i

JOIN OUR MAILING LIST NOW! . d '

Publls'hef every §wo months our Newsletter gl'\:\éERESIIION SRECIAL IADDRESS I

gives full details of our latest guaranteed prices.

Send just 30p and we'll send you the next six * DETAILS OF NEW PROJECTS l

news letters as they are published. AND NEW LINES I I

= It You do not wish to cut magazine, write your
All mait to: P.O. Box 3, Rayleigh, Essex SS6 BLR request for catalogus on separate sheet.

Shop: 284 London Road. Westcllff-on.-Sea, Essox 1975/76 GREEN COVER CAT GUE STILL
{Closed on Monday}.. Tel: Southend (0702) 44101 AVAILABLE P%lCEGO(; -

MAPLIN ELECTRONIC SUPPLIES
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