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JUNE 

1911 

40p 

SOUND 
EFFECTS 

alf0: CW FILTER UNIT 
VERSATILE AF GENERATOR 



T.T.L. 74 I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7400 17p 7413 40p 7432 30p 7454 20p 7490 45p 74120 115p 74138 135p 74154 170p 74170 
7401 17p 7414 80p 7437 33p 7460 20p 7491 82p 74121 35p 74139 135p 74155 90p 74173 
7402 18p 7416 35p 7438 33p 7470 33p 7492 55p 74122 55p 74141 80p 74156 100p 74174 
7403 18p 7417 40p 7440 18p 7472 30p 7493 45p 74123 75p 74142 320p 74157 100p 74175 
7404 
7405 
7406 
7407 
7408 

25p 
25p 
45p 
45p 
25p 

7420 
7422 
7423 
7425 

18p 
25p 
40p 
35p 

7441 
7442 
7445 
7446 
7447 

76p 
76p 
95p 

110p 
85p 

7473 
7474 
7475 
7476 

35p 
37p 
45p 
36p 

7495 
7496 
74100 
74104 

75p 
85p 

135p 
60p 

74125 
74126 
74130 
74131 

70p 
75p 

150p 
130p 

174143 
174144 

74145 
74147 

320p 
320p 
90p 

245p 

74160 
74161 

74162 
74163 

120p 
120p 
120p 
120p 

74176 
74177 
74178 
74179 
74180 

7409 25p 7426 36p 7448 85p 7483 100p 74105 60p 74132 77p 74148 180p 74164 130p 74181 
7410 18p 7427 40p 7450 18p 7485 130p 74107 35p 74135 100p 74150 155p 74165 170p 74182 
7411 26p 7428 45p 7451 20p 7486 37p 74109 66p 74136 85p 74151 80p 74166 150p 74184 
7412 27p 7430 18p 7453 20p 7489 295p 74118 115p 74137 125p 74153 90p 74167 370p 174185 

280p 
180p 
180p 
100p 
130p 
130p 
160p 
160p 
1209 
330p 

90p 
185p 
150p 

74188 370p 
74189 350p 
74190 200p 

174191 160p 
74192 130p 
74193 130p 
74194 130p 
74195 100p 
74196 1259 
74197 125p 
74198 250p 
74199 250p 

SEMICONDUCTORS 
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 

AA113 10p BA138 16p BC1686 14p BC548C 14p 
AA144 10p BA148 16p BC168C 15p BC549B 13p 
AAZ17 30p BA154 12p BC169C 15p BC549C 14p 
AC121 30p BA157 15p BC171 12P BC557 139 
AC126 19p BA173 15p BC172C 12p BCY34 80p 
AC127 19p BA216 16p BC178A 16p BCY70 15p 
AC127/01 25p BA316 16p BC182 10p BCY71 20p 
AC128 18p BAX13 5p BC182L 12p BCY72 15p 
AC151 25p BAX16 5p BC183 10p BD121 85p 
AC153K 40p B8105A 35p 8C183L 12p BD123 100p 
AC176 20p 88110 45p BC184 10p 80124 85p 
ACY17 35p BC107 10p BC184L 12p BD131 36p 
ACY21 30p BC108 10p 8C186 24p BD132 39p 
AD149 60p BC108C 15p BC205 14P BD133 OSn AD161 40p BC109 10p BC212 11p 

BD135 gpp 
AD162 40p BC109C 14p BC212L 12P 80136 dOp AD161;2MP BC113 12p BC213L 12P gD137 40n 90p BC117 19p BC214 139 

BD139 38p AF114 22p BC125 20p BC214L 14p 
AF115 22p 13C126 15p 8C258 13p 80140 40p 
AF116 22p BC146 12p BC294 35p 80181 80p 
AF117 229 BC147 10p BC303 55p 80182 80p 
AF118 50p BC148 10p BC317 15p BO207 701a 
AF125 25p BC148C 14p BC323 60p BD233 50p 
AF139 35p BC149 10p BC328 13p BD263 65p 
AF239 45p BC157 10p BC338 12p BDY10 100p 
ASY26 40p BC158 10p 8C547 12p B0Y62/01 90p 
BA114 9p BC159 10p BC547B 13p BF120 50p 
BA121 9p BC167A 12p BC548 12p BF121 45p 

BZX61 BZY88 ERIE ELECTROLYTIC 
Zeners 12V 10p CARBON CAPACITORS 

1.3W 13V 
15V 1r 6V8 10 15P 
18V 10p 

9V1 15p 20V 10p 

RESISTORS 

Type 7AD 

µF/V 
'47/25 
1/16 
1/25 

330/25 15p 
5p 330/35 16p 
5p 330/50 18p 
5p 470/10 12p 

11V 15P, 22V 10p £4 1000 1/50 Sp 470/25 16p 
13V 15p 27V 10p 2-2/25 Sp 470/35 18p 
15V 15P 30V 10p Type 1000 2 2/35 sp 470750 

22V 15p 
30V 15p 
39V 15p 
43V 15p 
47V 15p 
51V 15p 
56V 15p 
68V 15p 

33V fOp 
100 Mixed 
Zeners850p 
BZY88 
Zeners 850n 

£6 1000 

Assorted 
Types 

3-3/25 

4-7/16 
-_,7/,2,5 

6'8/25 
10/10 
10/16 
10/25 
10/35 

222p 

5p4-7/10 1000/16 25p 

SP 2400/10 28P 
5p 2200/16 359 
SP 2200/63 60p 5p 2200/100 5p ,2Op 
Sp, 3300'16 40p 
Sp 
Sp 

I. C's 
LM301AM 8Pin Dil 65p 
LM308N 8 DIL 130p 
LM309K T03 190p 

72V 15p LM555 8P DIL 45p 1050 330063330025 BOP429 
5 

160V 15p LM556 14P DIL 100p 
LM710 14P DIL 50p 

22%6V3 5p 
4700;25 45p 
4700/40 50p 

BZY88 
400M. W . 

Zeners 
OV7 10p 
2V4 10p 
2V7 10p 
3V0 10p 

LM273 T05 60p 
LM723 14P DIL 75p 
LM741 OP DIL 30p 
LM741 14P DIL 30p 
LM747 14P DIL 80p 
1M748 8P DIL 45p 
NE555 8P OIL 45p 
ME556 14P DIL 100p 

22j16 
22/25 
22/35 
22/50 
33/6V3 
33/16 
33/2533/40 

SP' 
5p 
5p 
6p 
5p 
6p 
6p6p 

4700/63 120n 

POLY'TER 
CAP'ITORS 
mullard or 
Erie 
µ/F 
001 
0022 

5pSp 

3V3 10p 
3V6 10p 

TAA300 150p 
TAA350 190p 
TAA550 50p 

33/50 
47/10 
47/16 

7p 
Op 
Op 

0033 5p 
-0047 5p 
0068 5p 

3V9 10p TAA570 220p 47/25 6p 01 515 
4V7 10p TAA700 390p 47/35 6p -022 Sp 
5V1 10p TAD100 250p 47/50 7p -033 5p 
5V6 10p TAD110 200p 100/10 6p -047 5p 
6V2 10p TBA120 125p 100/16 6p -1 6p 
OVO 10p 
7V5 10p 
8V2 10p 

TBA54oQ 300p 
TBA550Q 400p 
TBA560C 400p 
TBA720 230p 

100/25 
100/50 
100/63 
125/15 

6p 
8p 

10p 
6p 

-22 7p 
-33 9p 
.47 12p 
1-00 20P 

9V1 10p TBA990Q 250p 220/16 10p 22 25p 
10V 10p TCA 2700 250p 220/25 12p 4-7 35p 
11V 10p T C A27oS 250p 220/50 20p 6'8 40p 

8F123 45p 8E336 35p BY164 50p 0C140 150p TIP35A 
BF125 45p 8E337 35p BYX94 8p 0C171 40p TIP35C 
BF127 50p 8E363 60p C1120 30p 0C200 80p TIP36A 
BF166 30p BFS94 30p C1164 20p ORP12 70p TIP41A 
BF167 25p BFW58 20p E100 42p R1039 150p TIP41B 
BF173 25p BFX29 30p E300 47p TIP29 45p TIP41C 
BF179 
BF179C 
13E180 
BF181 
BF182 
BF183 
BF186 
BF194 
BF195 
BF796 
13E197 
BF198 
BF199 
BF200 

35p 
40p 
30p 
35p 
30p 
30p 
25p 
tOp 
10p 
10p 
10 
25p 
25p 
30p 

BFX81 
BFX84 
BFX85 
BFX87 
BFX88 
BFY50 
BFY51 
BFY52 
BFY90 
BR101 
BRY39 
BRY56 
BSX20 
BSY40 

1309 
25p 
30p 
25p 
25p 
20p 
20p 
20p 

125p 
35p 
35p 
35p 
20p 
25p 

E430 
MJE340 
MPSA06 
OA10 
0047 
0A90 
0A91 
0A202 
0C23 
OC25 
OC28 
0C35 
0C42 

125p 
45p 
25p 
40p 
15p 
Op 
6p 
Op 

200p 
100p 

75p 
75p 
35p 

TIP29A 
TIP29C 
TIP30 
TIP30A 
TIP3OB 
TIP30C 
TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 

47p 
75p 
55p 
58p 
65p 
80p 
55p 
58p 
65p 
70p 
60p 
65p 
85p 

TIP42A 
TIP42B 
TIP2955 
TIP3055 
TIS90 
TIS91 
N914 
N3754 
N4001 
N4002 
N4003 
N4004 
N4005 

8F224 20p BSY95 20p 0C43 35p TIP32C 90p N4006 
BF225 20p BT100A 80p 0C45 35p TIP33 100p N4007 
13F241 16p BU105 150p OC71 25p TIP33A 105p N4148 
BF244B 35p BU133 75p 0072 30p TIP3313 115p S44 
BF257 26p BU208 220p 0075 30p TIP33C 130p 2N456A 
BF258 26p 8Y100 20p 0081 30p TIP34 115p 2N697 
BF259 30p BY126 15p OC81 D 25p TIP34A 118p 2N929 
BF274 15p BY127 15p 0083 50p TIP34B 145p 214930 
8F324 30p 8Y133 22p 0084 50p TIP35 225p 2141302 

SPECIAL 
OFFERS 

BC147 
BC148 
BC149 
BC157 
BC158 
BC159 
BF194 
BF195 
BF196 
8E197 

100 
ASSOR- 

TED 
FOR 
850p 

IN4148 
100 for 150p 

741 Op AMPS 
100 for £26 

555 TIMERS 
100 for £37 

RELAYS 
24V 3 C.O. H.D. 
11 Pin Plug IN 

£1.00 Each 

ASSORTED 
POLYESTER 
CAPACITORS 
100 for £3 00 

BYX94 DIODES 
1250 PIV 1 Amp. 
100 for £6 00 

MULLARD 
4500/64V C.432 
Screw Terminal 

75p 

RESISTO RS 
CARBON 
FILM 5% 

25 W 
2.20-4 7M 2p 

5W 
2252-4.7M 2.5p 
1 W. 
2 25210 MEG 3 5p 

POTENTIO- 
METERS 
1K Lin 30p 
5K Lin 30p 
10K Lin 30p 
25K Lin 30p 
50K Lin 30p 
100K Lin 30p 
250K Lin 30p 
500K Lin 30p 
1 Meg Lin 30p 
2 Meg Lin 30p 
5K Log 30p 
10K Log 30p 
25K Log 30p 
50K Log 30p 
100K Log 30p 
250K Log 30p 
500K Log 30p 
1 Meg Log 30p 

2 Meg Log 30p 

ROTARY 
SWITCHES 

BY 
LORLIN 
1P 12W 40p 
2P 6W 40p 
3P 4W 40p 
4P 3W 40p 

XEROZA RADIO 
306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON, N.1 
TELEPHONE 01-2261489 

Easy access to Highbury via Victoria Line (London Transport) British Rail 

230p 
280p 
350p 
70p 
75p 
80p 
80p 
85p 
70p 
55p 
25p 
25p 
Sp 

10p 
Sp 
Sp 
Sp 
Sp 
59 
6p 
7p 
4p 
4p 

90p 
15p 
20p 
209 
25p 

2N1305 30p 
2N1306 38p 
2N1308 5015 
2141711 22p 
2N2219A 25p 
2142483 30P 
2142906 18p 
2142907 20p 
2N3053 20p 
2143054 50p 
2N3055 80p 
2N3439 50p 
2N3702 11p 
2N3703 12p 
2N3704 11p 
2N3705 12p 
2N3706 11 p 
2N3711 12p 
2N3715 300p 
2143772 175p 
2143819 25p 
2143866 95p 
2143904 15p 
2144062 14p 
2144126 20p 
2N5061 35p 
2N5163 35p 
2N6027 50p 
2SD234 50p 

MULLARD POT CORES SKELETON 
LA3 100-500 KHz 75p PRE-SET 

POTEN- 
LA4 10-30 KHz 1009 TIOMETERS MET- 
LA5 30-100KHz 1009 09 W 50N -5M mini 
LA7 < 1OKHz 100p vert 6 horiz 7p 

LA13 FOR W.W. OSCILLOSCOPE 200p 25t. 100N -33M 
z. 7p 

ß5 W 200N-4 7M 
vert. Op VDR's THERMISTORS 

E22022/13 I V A1011 
E29522/01 VA1063 
E29722/04 V A1067 
E29722/05 VA1072 
E29822/102 VA1077 
E298E0/258 VA1099 
E298ED/A260 VA1106 
E298ED/A265 VA1107 
E299D/P118 VA1110 
E299DD/P224 VA1111 
E299DD/P226 VA2600 
E299DD/P236 VA3210 
E299DD/A238 VA3410 
E299DD/P342 VA3420 
E299DD/P350 V A3430 
E299DD/P354 VA3708 
VA1008 VA8604 

CMOS 
4000 20p 4023 20p 4055 
4001 20p 4024 100p 4056 
4002 20p 4025 20p 4060 
4006 120p 4026 200P 4066 
4007 20p 4027 85p 4069 
4009 70p 4023 155p 4071 
4011 20p 4029 130p 

4072 4012 20p 4030 60p 4081 
4013 55p 4032 150p 

4082 4015 
4016 

90p 4043 
55p 4046 

220p 
4510 150p 

4017 110p 4047 115p 4511 

4018 250p 4049 70p 4516 
4020 1409 4050 50p 4518 
4022 180p 14054 130p 14528 

140p 
145p 
130p 
55p 
30p 
30p 
30p 
20p 
30p 

145p 
200p 
140p 
1109 
130p 

BRIDGE RECTIFIERS 
IA 50V 25p 2A 400V 60p 
10100V 30P 4A 100V 65p 
1A 200V 30p 4A 400V 80p to 400V 35p 

6A SOV 75p 1A 00V 409 
6A 100V 75p 2A 50V 359 

2A 100V 50p 60200V 859 
2A 200V 55p 6A 400V 959 

TANTALUM 
BEAD 
CAPACITORS 
35V: 011.4F, 0-22, 
0'33, 0-47, 0 68, 
1 .0, 2 2, 3.3, 4-7, 
6.8, 25V 1.5,10,16V 
4.7, 10, 22, 47, 
10V 4.7, 15, 25, 33 
Price 14p each 

LATE EXTRA 
TBA 800 100p 
TBA 641 012 250p 
SU7653op 185p 
TAA661B 175p 
TAA 790 250p 
CA3085 55 
C A30900 400p 
Filter CFT455B 80p 
SN 76013N 180p 
SN76023 140p 
SN 76227 130p 
SN76228 130p 

LEDS 
RED -125 15p 
GREEN -125 25p 
YELLOW -125 25p 
RED -2 15p 
GREEN 2 25p 
YELLOW 2 25p 
DL747 

Display 200p 

DIL 
SOCKETS 

8 Pin 13p 
14 Pin 149 
16 Pin 15p 

REED INSERTS 
Lenth 1" 
10 for 50p 
100 for 350p 
1000 for £25 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 

AND V.A.T. AT 8 OR I2% AS APPROPRIATE 

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL 
TYPES INCLUDING PHOTO -FLASH AND MOTOR START, TV TUNERS ALSO SOME H GHLY TECHNICAL EQUIPMENT AND PARTS FOR 

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS 

Manufacturers (Large and Small) we welcome your enquiries. Overseas Buyers/Agents etc. let us know your requirements. 
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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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SpNeiri mikia 
Capacitive discharge 
electronic ignition kit 

1 

I 
Ignition Changeover switches 0> £4.30 

R.P.M. Limit systems in above units @ £2.42 

\skiiMI 

Smoother running / 
Instant all-weather starting 
Continual peak performance 
Longer coil/battery/plug life 
Improved acceleration/top speeds 
Up to 20% better fuel consumption 

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge, 
electronic ignition system in kit form. Tried, tested, proven, reliable 
and complete. It can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Sparkrite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is nos dependent upon the 
dwell time of the contact breakers for recharging the system. Sparkrite 
incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles 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 
drilled base and heat -sink, top quality 5 year guaranteed transformer 
and components, cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the kit negative or 
positive earth, and 10 page installation instructions. 

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant changeover from "Sparkrite" ignition to conventional 
ignition for performance comparisons, static timing etc., and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone 10922133008. 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE 6 ECONOMY NOW 
Note-Vehicles with current Impulse tachometers (Smiths code on dial 
RV1) will require a tachometer pulse slave unit. £3'35 Inc. V.A.T. p & p. 

E.D.A. 82 BATH STREET, WALSALL, WS1 30E. 

'Qwerk Installation 
M,eeheareIllkdithlr 

Melia 
Electronics Design Associates, Dept., PW.6 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 
Name 

Address 

Mk. 2 my Ass. Kit C 611.80 

Mk. 2 Ready Built Negative Earth a [14.97 

Mk. 2 Rudy Built Positive Earth GP 614.97 

I enclose cheque/PO's 
fore 

Cheque No. 

Send SAE if brochure 
only required. 

1 

and 'T 
ASHERIINIT TWIN BANKS LIGHT (less lamps) LENGTH 

din 14' inches UNIT 

wued ready for use 

Complete with three £18.95 

100 watt coloured latbps 

that flash mdeperarldom. 

.r.. 
£9.55 

, 3 9 

frtLnr 
Sound to Light 6,0 F 

MASTER UNIT WATTS 

1 

>y 

PER 
CHANNEL 

£30.95 
rvccvaNc wA.vt! ./Pul ates AY 
+aMs T SpAxiT 

TYPE B 3 BANK UNIT 
(Less Lamps) 

p_ ga 
BC1 

Irg £69U I Fitsting L116 

7tse WATTEL 

LO 
SPOT 

W, 
L 

GREAMPS 

i..,ke R.YN 3tempe 
BEDLUE f1.30 eecNE 63.90) ,CLEAR 

is B.C. et E.S: Fitts 
ill ICI UótVA.T.r1 

,. ne u.,t.a e, 
ele 

BC 
Fitten 

TYPE A SPOT 

BC. Fitting 

£1.95eary 
E S Fitting 

£2.12"°' 

TWIN BANK12LIGIff 
UNIT 

Length 
314. 

Q 
(less 

BFitting£15BU I Fitting Ll7 00 

Send 2 for illustrated Ieeflet 8 nee 

ALBEN ENGINEERING CO. LTD., 
DEPT. P W THE CRESCENT WORSTHORNE, 
BURNLEY LANCS. TelBurnley20940 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUTZ 

CMOS MORSE 

KEYER 

Fully electronic automatic morse keyer giving perfectly spaced dots 
and dashes of correct duration. Sidetone or silent operation with 
variable speed to suit novice or expert. Very low current drain on 
internal battery. Single paddle operation; suitable for most 
transmitters with a keying facility. Give your morse that precision 
quality. As featured in 

£9.45 + H VAT (Order 997-049) Rept AD,7COMM.n 
of 

Subject to availability 

Overseas orders-add 15% for p & p. All items offered for sale subject to the 
Terms of Business as appears In Doram Edition 3 catalogue, price 60p. The 
Doram Kit brochure Is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

ELECTRONICS LTD, P.O. BOX TR8 LEEDS LS1 2 2UF 
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 200 WATT DISCO SYSTEM ALL RSC PRICES INCLUD VA 
TDI DISCO CONSOLE 

Inoorpon0og twin BM type 
turntables and Semitone or Aces 
Cartridges with diamond styli. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and 
Bam Control. Separate Input 
tor 'mike' with vol. control. 
Black Vynide covered 

Cabinet with 
MI, 

£109'95 Or DEP. £16.49 and 
15 fortnightly pymq. 
£6.11 (Tolsi 1186.47) Carr. £3 

Terms: Deposit 140-00 and 

£1 
TD2S STEREO VERSION 

12 monthly payments 615.60 OF ABOVE £ 125.00 (Total gßº7º0) Carr. £7.50. Term. DEPOSIT UM 
and 18 fortnghtly ('err. 1º-00 
payment. 66i86 
(Total 614408) 

Consisting of 
(1) TWIN T/TABLE CONSOLE 

with PRE -AMP, and 
POWER OUTPUT STAGES 

(2) & (3) PAIR 100 WATT L'SPEAKERS 
including 12" UNITS 

Rec. M'c. 
UD 150 Cardioid 
£9,95 extra 
w th system only 

* DISCOMAJOR/200 
POWER DISCO CONSOLE 
with integral Power Amplifier. 

* TWIN lull she GARRARD turntables 
with cueing device. 

* CARTRIDGES with Diamond Styli 

* 8 SEPARATE VOLUME CONTROLS 
for each turntable and Mic. 
FULL HEADPHONE 
MONITORING FACILITIES 
CONSOLE COMPLETE WITH LID 

9395 
Also available: 100 WATT SYSTEM 169.95 with Dynamic Stick MICROPHONE. 

40 WATT SYSTEM £99.95. 200 WATT SYSTEM £ 199.95 "TAN 
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES for Free catalogne 

DISCOMAJOR/ 100 TWIN TURNTABLE POWER CONSOLE £ 129.95 îl Twin Full size BON turntables. Sonotone or Acon Carr. £300 "--, -1 Cartridges with Diamond Stylii. Facilities as TDI Console but with Ali ) / built -In 100 watt Power Amplifier complete with lid. Terms: e . Deposit £1995 and 18 fortnightly pymnte. 1708 (Total 614849) 

DISCOMAJOR/200 £149.95 --` 200 watt version of above. Terme: Dep. £2995 
and 18 fortnightly paymts £7.87 (Total £171811 

RSC PHANTOM 50 COMBO AMP. í£89e95 
Rating 50 watts. 3 Inputs, 2 vol. control -Base, Treble Presence. Carr. £1.50 
Suitable for Lead or Rhythm Guitar, role., Radio, Tape etc. Ina. High Flux 12" 
80w Speaker. Dep. 01095 º 8 ndhly pots 1871 (Total 18085). PHANTOM SOG 

with 

100W POWER (SLAVE) AMPLIFIER speakers 
Suitable for use with ¿75.95 
DISCO -Consoles. Also for increasing output of lower - 
powered Amp. Dep. £9.00 and 8 mthly {49,95 
pyts of £6.05 (Total £57.40) Carr. £1.50 

100 + 100W MODEL 669.95 Carr. £1'50 

TITAN TA/50A 50W AMPLIFIER 
Solid state, 3 sep. controlled Inputs plus Master control. 
Bass, Treble S Presence Controls. Vynide covered cab. 
with corner protectivee. Mat price £60. Terms: Dep. £9 
A 8 monthly paymts £.6.05. £47.95 (Total £5740). Carr. £1. 
Matching Cabinet Spkrs. 1 x 12" KB 2 x 12^ 14995 

TITAN TA/IOOA 100W AMPLIFIER 
TWIN CHANNEL -4 INPUTS £69.95 (NORMAL OR BRIGHT) car'. e150 A De -luxe professional unit with 
many facilities. R.M.S. Rating. Matching 
2 x 12" 120w Cabinet speaker £49.50. with 
above only. Carr. £1.50 

INTEREST REFUNDED on Credit Purchases settled in 3 mths 

TITAN 100W BASS BINS £99.95 
High quality 15" high flux Base Unit and J104 Horn 
Tweeter in folded horn type enclosure to Provide amazing 
level of sound output. List price 1144 Terms Dep. 21496 
and 18 fortnightly payments 6858 (Total 9115.89( Carr. 18. 

FANE HIGH POWER SPEAKERS 
Power ratings R.M.S. Cont. 2 YRS GUARANTEE 
*Gauss 14000 Imp 8-15 ohms. CARR FREE. 
POP 33T 12" 33w EI3.95 Dual cone. Full range 

*POP 50/2 12" 50w E1S-99 Dep for Pair £8.00 and 
8 monthly pymts 63.54 (Total £36.32 

*POP 60 IS" 60w 125.95 Dep 67.00 & 8 monthly 
pymts £2.87 (Total £29.96 

'POP 100 18" 100w 644.95 Dep 610.00 & 8 
monthly pymts £5.17 (Total 651 36) 

TITAN GROUP/DISCO SPEAKERS It p 8'16 ohm, 
GUARANTEED 5 YEARS Carr. £1. under £18 

List RSC Price 

Stockists of 
Lighting by 
PULSAR 

Group 
Equipment 

by 
CARLSBRO 
Full range of 
speakers by 

FANE 

T12/4.5 12" 45w 
T12/60A 12" 60w 
T12/100 12" 100w 
T15/60 15" 60w 
T15/70 15" 70w 
T15/l00 15" 100w 
T18/100 18" 100w 

£15'80 11196 
£2100 213-95 
138-00 624-96 
£26.00 11899 
e28-00 11996 
141-00 289-95 
£4700 13895 

CABINETS FOR ABOVE SPKRS Heavy duty. 
Beautifully finished In black Vynide with Vynair fronts 
fitted protective corner pieces. Various sizes and cut-outs. 
TE1 1 x 12" 210-96. TE2 2 x 12" 216.95. 
Low Deposit Terms on orders over £20 

TITAN TA/ 100C COMBO 
100w R.M.S. Amp. incor- 
porating a fabulous Fane 
Crescendo 12" 100 watt spkr 
for really superlative results 
with Lead Guitar £ 119.95 

Carr. £5 
Or Dep £17.95 & 18 f'tntly 
payts £6.69 (Total £138.37) 

TITAN 'ADD-ON' HIGH FREQUENCY HORN UNITS 

MODEL TUX w MODEL T111 
Inc. Foie of highly sensitive Horne. with eingle super efficient Horn. Runge 
Range 3-15 kHz Imp 160. Use with 8 or 3-15 kHz. Imp 8tì. Use with max 80 2 x 
150 2 x 12" or 1 x 15" or 18" Drive Unit 12" or single 15" or 18" 812 Drive Unite. 
for Increased sound clarity and projection. Maximum amplifier power output to be 
Rating 100 watts. 100 watts. 
Either model £27.95 comparable with units at twice the cost Carr 75p. 
Terme: Dep £6.95 a 8 mthly pyte. £342 (Total £31911 
RSC MAINS TRANSFORMERS TYPES &MFI 

(la L.F.F. CHOKES 
OUTPUT TRANSFORMERS. As previously advertised still available. 
FILAMENT OR TRANSISTOR POWER PACK 
12v. la. 2110, 6-3v. 1 -Sa 61.06. 6.3v. 2a. 61.10. 
6-3v. 3a 61.70, 6.3v. 6a. Ed60,12v. 3a. or 24v. 145a. 
1860 0-9-18v. lia. 29ß6, 0-12-25-42v. 2a. 6619 
CHARGER TRANS 0.9-15v, lia. 1903: Zia. 1&16. 
Sa. 1132: 5a. 12.84. 6a. 13.19: Sa. 1346. 

AUTO (STEP 17P/STEP DOWN) 
TRANSFORMERS 0-110/120v 200- 
230-250v. 80w. 22-90: 150w. 2420; 
250w 1637, 500w 29-84. 

FANE HIGH FREQUENCY HORNS 'J' SERIES All Carr Free 

MODEL 344 Trop 811 MODEL 378 Imp 8n MODEL 3104 Imp 8 R 
Size approx Size approx 75" x 3^ x Size approx for x 

34" x 31" x 3" 65" Rating 50 watts sr o 75" Rating 50-70 
Rating 30-50 Range 2-20 kHz watts Range 3-15 kHz 
watts Range 
3-15 kHz 

£7.95 

DISCO LIGHTING 
SYSTEM £58.95 
Incl. 2 Spotbanks and bulbs 

JINGLE MACHINES from £37.95 
ECHO CHAMBERS from £53.95 
COLUMN SPEAKERS from £29.95 
GROUP/DISCO SPKRS 
in CABINETS from I I.95 

FREE PANE HIGH POWER 'CROSS- 
OVER' WITH ANY OF ABOVE 
Impedance or total impedance of 
12", 15" or 18" Drive units must not 
exceed impedance of single horn or 
pair In aeries. Pair J44. Single J73 or 
J104 suitable for amplifier power up 
to 100 watts subject to above and 
with HP x 2 -Croce-over* 

New Branches at HAN LEY _ Barclaycard A Access MAIL ORDERS L EXPORT ENQUIRIES T0: - 
PHONE ORDERS quoting AUDIO HOII6S, HESCOSSES LASS, LESD6, 18. 

WOLVERHAMPTON, - CARD NO. accepted Tal:. ERS577 

MAIL ORDERS MUST N07 SE SENT r0 SHOPS 
All items sub)ect to atailability. TERMS C.W.O. er O.O.D. Ne O.O.D. under 68. POSTAGE Mile PER 

YORK, LIVERPOOL Prices correct at 22.3.77 E. & O.F.. ORDER OB AS QUOTED Phone or Write for FREE CATALOGIIP. 

OPEN ALL DAY SATURDAYS (5 Day Weak) 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 Desn.gete. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton SO.. The Preclnct.Tel. 25983 
DERBY 97 St. Peter'. Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgsta (Cl. Wed.). Tel. 66043 
DEWSBURY 9/11 Kingsway (Closed Tues ). Tel. 468058 
DONCASTER 3 Queensgate, Waterdal. Centre. 

(Closed Thurs). Tel. 63069 
E DINBURGH 101 Lothian Rd. (Cl. Wed.). Tel.229 6501 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 248 4156 

HANLEY, Stoke-on-Trent, 44 Piccadilly 
HIULL 7 Whitefrlargste (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 66420 
LEEDS 5.7 County (Mecca) Arcade, Briggate 

(Closed Wed.). Tel. 458252 

LIVERPOOL ping Centre Tel:s708 9380 (Cl. Wed.). 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel 723 1629 
MANCHESTER 60A Oldham Street (Closed Wed.). 

Tel. 236 2778 
MIDDLESBROUGH 103 Linthorpe Rd. Tel. 210585 

(Closed Wed.) 

NEW E UPON TYNE 59 Grainger St. 
(Closed Wed.). Tel. 21469 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 Frlaroate Walk. St. Georges ShoPOO Free. Tel. 91979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bide.) 

STOCKPORT (Closed Thor,.). Tel. 20716 
a Little Underbenk (Closed Thurs.). Tel. 480-0777 

SUNDERLAND 5 Market Sq. (Closed Wed.).. Te1.70573 

WOLVERHAMPTON, 6' Wallrun WaTel. 
26612 

YORK, S Church St. (Closed Wed.) Tel. 34355 
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500VA [1691 
I000VA [22 84 
2000VA [37.82 

30 VOLT RANGE 
Prim. 220-240V 
Sec. 0-12-15-20-24-30V 
Ref. Amps í 
112 0.5 3.45 
79 1.0 4.37 

3 2.0 6.21 
20 3 0 7.51 
21 4.0 8.61 
51 5.0 9.99 

117 6.0 11.50 
88 8.0 14.44 
89 10.0 1485 

BRIDGE RECTIF'S 
200V 2A 0.82 
400V 2A 0.93 
200V 4A 1.04 
400V 4A I-21 
400V 6A 1.44 
500V 10A 2.87 
POWER UNITS 
CC 12-05.3-4.5-6-7.5 
-9-I2V at500mA [5.40 
STABILISED 3-6- 
7.5-9V ac400mA L7.24 
3300. Fits into 13A 
socket 6-7.5-9V 300- 
mA(fused) [4.30 

AUTO TRANSFORMERS 
Taps 

Ref VA (Watts) í 
113 20 0-115-210-240 3.14 
64 75 4.73 

4 ISO 0-115-200-220-240 6.69 
66 300 8.82 
67 500 .. .. 13.39 
84 1000 21.12 
93 1500 .. 23.621 
95 2000 ,. 34-17t 
73 3000 47.63t 

CASED AUTO TRANSFORM 
240V cable in & 115V USA 2 pin out. 

20VA L 5.67 Ref 113W 
150VA L 9.30 Ref 4W 
200VA [11.93 Ref 65W 
300VA [1432 Ref 66W 

Ref 67W 

27 
25 
23 
40 
20 
21 

Ref 84Wí 22 10.0 
Ref 95Wí 89 12.0 

TEST METERS 
AVO 8 MK5 [7633 
AVO 71 [31 -48 
AVO 73 [4207 
AVO MM5 [2494 
AVO TT169 (in circuit tran- 
sistor tester) [3256 
U4315 inc. steel carry case [17.52 
Full range AVO cases & accessories. 
MINI -MULTIMET ER 
AC/DC-1000V. 1000 0/V. DCI- 
IOOmA. RES. -150K13 [6.39 
AUDIO KIT 23W 
2 + 25W Amplifiers, I + Pre -Amp 

I + Power supply, 1 + Transformer 
I + Front Panel. 
1 + Kit of parts to include on/oH 
switch, neon ind. Stereo headphone 
socket Plus Instructions book [3286 
TEAK AUDIO KIT 23W 
Teak veneered cabinet 
Aluminium chassis, heat sink and 
front panel brackets plus back 
panel and sockets etc. [1222 
STEREO FM TUNER WITH 
PHASE -LOCK LOOP 
4 Pre -selected stations supply 
20-35V 9OmA Max. [23.44 

TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

60 VOLT RANGE 
Prim. 220-240V 
Sec. 0-24-30-40-48-60V 
Ref. gmps í 

24 0.5 4.69 
26 1.0 6.02 

2.0 8.36 
3.0 11.47 
4.0 1392 
5.0 15.14 
6.0 17.86 
8.0 19.56 

2409 
26.57 

SCREENED MINIATURES 
Ref mA Volts 
238 200 3-0-3 
212 IA, IA 0-6, 0-6 

13 100 9-0-9 
235 330, 330 0-9, 0-9 
207 500, 500 0-8-9, 0-8-9 3 27 
208 IA, IA 0.8-9,0-8-9 4 65 
236 200,200 0-15, 0-15 2 56 
214 300, 300 0-20, 0-20 3 36 
221 700 (DC) 20-12-0-12-20 4 04 
206 IA. IA 0-15-20, 0-15-20 S 54 
203 500, 500 0-15-27,0.15-27 4 95 
204 I A, I A 0-15-27, 0-15-27 6 18 
5112 500 12, 15, 20, 24, 30 3 45 

PLUS 

1.74 
3.41 
2.43 
2.56 

DECS 
Solderless Bread Boarding 
6 Dec 70 contacts [2 57 
T Dec 208 contacts [4.35 
U Dec 'A' for IC's [475 
U Dec'B'for IC's etc. [798 

E LECTRONIC CONSTRUCTION 
KIT 
10 projects (including Electronic Organ). 
Ideal gift at [8-74 (no soldering needed) 

COMPONENT PACKS 
200 Mixed value resistors (by weight) 
150 Mixed value capacitors (by weight) 
30 Mixed value precision resistors 
15 Assorted pots and pre-sets 
10 Reed switches 

3 Micro switches 
15 Wire wound resistors (3-14W). 

I Pack wire 50 metres, ass. colours. 
STATE PACK REQ'D £1.08 PERPACK 

B LOB BOARD (Pack of 3) 
2.5"x5.1" l"or2-5"x5.l" -15" [1.13 
3 .75"x5" I"or 3.75"x5" -15" [1.56 
10" x 6" . I" or 10" x 6" .15" [4.31 
IC Range 
4.8"x3.2"LI.36. 4.75"x7.5"L2.62 

Prices include VAT and P & P except t where carriage will be 
according to weight and distance. Save Postage -we are open 
9-5pm Mon -Fri. Electrosil Resistors, Semi -conductors. Multi -meters, 
wide range of Panel Meters, Audio Accessories, send stamp for 
lists. Prices correct at 30th March, 1977. 

MAINS ISOLATING 
(SCREENED) 
PRI..120/240V 
SEC 1201240V 
PRIM & SEC 
CENTRE TAPPED 
Ref VA(Watts) 
07 20 
49 60 
50 100 
51 200 
52 250 
53 350 
54 560 
55 750 

5.10 
7.11 
7 83 

1259 
14.81 
1808 
21.55 
28.201 

56 1000 37971 
57 1500 45.51t 
58 2000 53.241 
59 3000 80-781 I I5V or 240V Sec. only. 

HIGH VOLTAGE 
Mains Isolating (scr'ned) 
Prim. 200/220 or 400/440 
Sec. 100/120 or 200/240 
VA Ref. í 

60 243 686 
350 247 16.59 

1000 250 2592 
2000 252 54.801 

12. end or 24 Volt 
PRIMARY 220.240V 

amps 
Ref. 12V 24V [ 
III 0 5 0.25 2.52 
213 I.0 0.5 3.24 

71 2 I 402 
68 3 5 43 
18 4 2 508 
85 5 579 
70 6 3 6 75 

108 8 4 804 
72 10 5 858 

116 12 6 989 
17 16 8 11 36 

115 20 10 15.80 
187 30 15 1988 
226 60 30 24 78t 

50 VOLT RANGE 
Prim. 220-240V 
Sec. 0-19-25-33-40-50V 
Ref. Amps [ 

02 0.5 4 31 
03 1.0 5.55 
04 2.0 782 
05 3.0 9 86 
06 4.0 12 19 
07 6.0 1736 
18 8.0 19 -OS 
19 10.0 22.041 

HIGH QUALITY MODULES 
5 Watt RMS AMPLIFIER [3.70 

10 Watt RMS AMPLIFIER [4.04 
25 Watt RMS AMPLIFIER [5.27 
125W RMS AMPLIFIER [18.50 
PRE -AMP for 5 -IOW [7.91 
PRE -AMP for 25W [1590 
POWER SUPPLIES 5-10W [1.84 
POWER SUPPLIES 25W [4.60 
TRANSFORMER 5-1OW [4.50 
TRANSFORMER 25W 66.43 

ANTEX SOLDERING IRONS 
15W [4.23 18W 64.23 25W 63.95 
SOLDERING IRON KIT [5.82 
STAND FOR ABOVE [2.00 

CARTRIDGES 
AT55 [5 36 
Sonotone 

V100 [S-95 
9TAHC[3.34 

ACOS 
GP93-I [2.83 
GP96-I [3 08 

B.S.R. 
SX6M [2.91 
SCI2M L3-66 

GOLDRING 
G800 L6.71 
0850 L4.94 

SHURE 
M75-65 

[12 66 
M55E [1433 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALDGATE 6 LIVERPOOL S-7 

Thst Equipment 
mallnet.. 
The Eagle range of multimeters 
covers every possible need of the 
electrical or electronic engineer. 
They cost from about £6 to £58 
(inc V.A.T.). There's at least one 
which suits your job precisely. 

We have a lot of other test equipment too. 
Send the coupon and we'll send you our 
complete catalogue. 

Please send me details of all your test equipment. 

NAME 

ADDRESS 

Eagle International, Precision Centre, Heather Park Drive, 

Wembley HAO 1 SU Tel: (01)-902 8832 

L 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

AIDO) 

MW/LW PUSH-BUTTON 

Subject to availability 
A professional standard Car Radio you can bwld yourself. 5 push-button 
selectors or manual tuning. Full 4W RMS output with tone control, 
illuminated tuning scale and automatic polarity selection, suitable for any 
12V car. Supplied complete with full assembly instructions, fitting kit & 
speaker. Order code 991-962 

Car Radio less speaker £16.95 + H VAT (Order code 991-978) 

Overseas orders -add 15% for p 6 p. All Items offered for sale subject to the 
Terms of Business as appears In Doram Edition 3 catalogue, price 50p. The 
Doram Kit brochure Is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

DORAM ELECTRONICS LTD. P.O. BOX TR8 WELLINGTON 
ROAD INDUSTRIAL ESTATE LEEDS LS12 2UF 

An Electrocomponents Group Company 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms £1300 Good mans 18P 8 or 15 ohm 43095 
Baker Group 35, 3, 8 or 15 ohms £1450 Good mans Hlfax 750P £16.95 

Baker Group 50/12 8 or 15 ohms £2100 Goodmans 5" midrange 8 ohm E4-25 

Baker Group 50/15 8 or 15 ohms £25.73 Gauss 12" 411500 
Baker Deluxe 12" 8 or 15 ohms £17SO Gauss 15" £13000 
Baker Major 3, 8 or 15 ohms £15-00 Gauss 18" £18500 
Baker Superb 8 or 15 ohms £22 S0 Jordan Watts Module 4, 8 or 15 ohm £16-25 
Baker Regent 12" 8 or 15 ohms £12-50 (et T27 £8.30 
Baker Auditorium 12" 8 or 15 ohms £2100 Kef T15 £10.75 
Baker Auditorium 15" 8 or 15 ohms £2575 Kef 8110 41096 
Celestion 512M 8 or 15 ohms £12.05 Kef 8200 £11-9S 
Celestion G12H 8 or 15 ohms £15.95 (el 8139 £24.95 
Celestion 512/508 or 15 ohms £18.00 (el DN8 £2-75 
Celestion G12/50TC 8 or 15 ohms £20-00 Kef DN12 £7.25 

Celestlon G75C 8 or 15 ohms £26.95 Kef DN13 SP1015 or SP1017 £49S 
telethon GI8C 8 or 15 ohms £30-9S Lowther PM8 £32-00 
Celestion HF1300 8 or 15 ohms E7 -S0 Lowther PM8 Mk 1 £36-00 
Celestion HF2000 8 ohms Et -SS Lowther PM7 £45-60 
Celestion MH1000 8 or 15 ohms £13-S0 Peerless KO10DT 4 or 8 ohms £825 
Celestion CO3K £440 Peerless DTIOHFC 8 ohms £9SO 
Deceit London ribbon horn £31.50 Peerless KO40MRF 8 ohms £10.30 
Dacca London CO/1000/8 Xover £6. 9S Peerless MT225HFC 8 ohms £3.75 
Decca DK30 ribbon horn £20.50 Richard Allen CA12 12" bass £19.80 
Decca CO/1/8 Xover (DK30) £475 Richard Allen HPBB E12.50 
EMI 14 x 9 Bass 8 ohms 14A770 £1250 Richard Allan LPSB E0-50 
EMI 8 x 5, 10 watt, d/cone, roll surr. £395 Richard Allan DT20 £025 
EMI or d/cone, roll surr. 8 ohms £3.05 Richard Allan CN8280 £1695 
EMI 8 roll surr. bass £6.75 Richard Allan CN820 £3.15 
EMI 5' mid range £3.50 Richard Atan Super disco 80W 12" £179S 
Eiac 59RM109 (15) 59RM114 (8) £3.50 Richard Allen CG15 15" bass E26S0 
Elec 84" d/cone, roll surr. 8 ohms £3.115 Richard Allen Super Disco 10' 50 watt £13.25 
Elec 10" l0RM239 8 ohms £3.95 Richard Allen Super Disco 8. 50 watt £12.95 
Eagle Crossover 3000hz 3, 8 or 15 ohm E1 -S7 Redford MD9 £12-9S 
Eagle FR4 £8.75 Radford MD6 dome mid range £17.95 
Eagle FR85 £11 95 Redford TD 3 £t25 
Eagle FR8 £14.05 Redford Crossover network 4169S 
Eagle FR10 £18 SO BD25 Mk II £26.95 
Eagle HT15 £4.50 Coles 4001 G & K £5.90 
Eagle HT21 £5.50 Tannoy 10" HPD £78.75 
Eagle MHT10 £5.25 Tannoy 12" HPD £t500 
Eagle FF28 muiticell. horn £7-50 Tannoy 15" HPD £99.00 
Fane Pop 15, 8 or 16 ohm £3.75 Castle 8 RS/DD £9.95 
Fane Pop 33T, 8 or 18 ohm £9.95 
Fane Pop 50, 8 orle ohm £12.50 
Fane Pop 55, 8 or le ohm £16-9S 
Fans Pop 60, 8 or 18 ohm E10-99 
Fane Pop 70, 8 or 16 ohm £21?5 
Fane Pop 100, 8 or 16 ohm 
Fane Crescendo 12A, 8 or 18 ohms 

£33.05 
£42.95 

SPEAKER KITS 
Fane Crescendo 12BL, 8 or 16 ohms £44.95 Baker Major Module 3, 8 or 15 ohms each £18.00 
Fane Crescendo 15/100A, 8 or 16 ohms £54.95 Goodmans DIN 20 4 or 8 ohms each EIS -75 
Fane Crescendo 15/125, 8 or 10 ohms E64.95 Goodmans Mezzo Twin Kit pair £51.95 
Fane Crescendo 18, 8 or 18 ohms £75.65 Helme XLK 20 palr E17 -S0 
Fane 910 Mk II horn £15-75 Helme XLK 30 palr E21-05 
Fane 920 Mk II horn £45-9S Helme XLK 35 pair E26.75 
Fane HPX1 crossover 200 watt E2 -S0 Helme XLK 40 pair £3050 
Fane 13 x 8, 15 watt dual cone £3-50 KEF kit 1 pair £59.50 
Fane 801T 8" d/c, roll surr. £t90 KEF kit 111 each £56.00 
Goodmans Axent 100 £8 S0 Peerless 1080 Pair £61.50 
Goodmans Audiom 200 8 ohm £14-9S Peerless 1070 each £54-95 
Goodmans Axiom 402 8 or 15 ohm £22.00 Peerless 1120 each £8150 
Goodmans Twinaxiom 8, 8 or 15 ohm £1060 Peerless 2050 pair £43.05 
Goodmans SP 8 or 15 ohm £6 SO Peerless 2060 pair £58-50 
Goodman' 10P 8 or 15 ohm £e9S Richard Allan Twin assembly each E13 -9S 
Goodmans 12P 8 or 15 ohm E16 -S0 Richard Allan Triple 8 each £20.75 
Goodman' 12PG 8 or 15 ohm E17-75 Richard Allan Triple 12 each £25 95 
Goodman, 12PD 8 or 15 ohm £1875 Richard Allen Super Triple each E29.50 
Goodmans 12AX 8 or 15 ohm £4400 Richard Allen RA8 Kit pair £37.80 
Goodmans 15AX 8 or 15 ohm £49-00 Richard Allan RA82 Kit pair £59.40 
Goodmans 15P 8 or 15 ohm £2400 Richard Allan RA82L Kit pair LOS -70 

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 
On dem. Answers Monitor, State of Art, Free on Request. 

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

FREE with orders over £10 -"HiFi Loudspeaker Enclosures" Book 

SPEAKER KITS 
Fane Mode One Mk2 
Wharfedale Denton 2XP Kit 
Wharfedale Linton 3 n P Kit 
Wharfedale Glendale 3XP kit 

each £1035 
pair £23 25 
pair £34 2S 
pair 44950 

HI-FI 
ON DEMONSTRATION 

in our showrooms 
Akai, Armstrong, Bowers and Wilkins, 
Castle, Celestion, Chartwell, Dalesford, 
Dual, I.M.F. RAM, J. R. Formula 4, 
Kef, Leak, Linn Sondek, Neal, Ortofon, 
Pickering, Pioneer, Radford, Richard 
Allan, Rotel, Sansui, Stanton, Tand - 
berg, Trio, Videotone, Wharfedale, etc. 
Ask for our Hi-Fi Discount Price List. 
THIS MONTH'S SPECIALS! Carr. 
£2.50 Rotel RA312 £6600. Sansui 331 

£109.00. Trio KR2600£109 00. Videotone 
Minimax II £4695. Sansui SC2000/2002 
£14500. Pioneer CTF2121 £13600. Rotel 
RX15211 £91 -00. 

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

All Prices Include VAT 
(Prices correct at 1.4.77) 

Send stamp for Free 38 page booklet 
'Choosing a Speaker'. 

All units guaranteed New and Perfect. 
Carriage and Insurance: 
Speakers up to 12" 60p 

12" £1 00 
15" £1 75 
18" £2 50 

Kits £1 00 each (£2 00 per pair) 
Tweeters & Crossovers 33p 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: Wilmslow 
Audio, 10 Swan Street, Wilmslow, 

Cheshire. 
Telephone: 

Loudspeakers, Mail Order and Export 
Wilmslow 29599 

Hi-Fi, Radio, etc., Wilmslow 28213 

(Access and Barclay Card orders 
accepted by phone). 
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ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better 

Job. higher pay? "New oppor- 
tunities" 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 
learn. 

CHOOSE A BRAND 

1 

t 
1 

1 

t 
1 

ELECTRICAL & 
ELECTRONICS 
Practical Radio & 
Electronics 
(with KIT) 

Electronic 
Engineering 
Certificate 

General Elect. Eng. 
Certificate 

C. Jr G. Elect. 
Installations 

Elect. Install. & 
Work 

C. & G. Elect. 
Technicians 

RADIO & 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

C. & G. Telecoms. 
Technician's Cert. 
C. & G. Radio, 
TV & Electronics 
Mech. Cert. 

Radio & TV 
Engineering 
Course 

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 
ever did. 

NEW FUTURE HERE 
MI CUT OUT THIS COUPON \ BM MI 3111111 

Tick or state subject of interest. 
Post to address below. 

Radio, Servicing & Painting & 
Repairs D Decorating 
Radio Amateur's 
Exam. 

AUTO & AERO 
Motor Mechanics D 
C. & G. Motor V. 
Mechanics 
General Auto 
Engineering 
A.M.I.M.I. 
Air Registration 
Board Certs. 
M.A.A./I.M.I. Dip 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

Architectural 
Draughtsmanship 
& Design D 
L.I.O.B. 
Carpentry & 
Joinery 
Plumbing 
Technology 

D General Building D 

MECHANICAL ' 
A.M.S.E. (Meth.)[ 
General Mech. 
Eng. 

Inst. Engineers & 
Technicians 

Maintenance 
Engineering 

Welding 

[,1 

' 
MANAGEMENT & , 
PRODUCTION 
Computer 
Programming L 

Inst. of Cost & 
Managements 
Accts. 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship L 

A.M.I.E.D. 
Electrical 
Draughtsmanship r 

G.C.E. 
-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TPW 22, Reading RG7 4PF. 

1 

1 

1 

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

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest Age 

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

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

1 

COMPLETE digital CQw,,,Q, Qs. 
EAL 

clock 

ALARM £12.50p+ £Aoo 

"[DELTA" - ALARM £15.28+ 1.272 

TEAK OR PERSPEX CASE 6" 21" :. s INCLUDING P 6 P 

FEATURES: 4 Red j inch high LEDS. 12 hour display with AM/PM 
indication Power failure indicated by flashing display. 
Precise accuracy from mains frequency. Beautiful Burma 
Teak case or stylish Perspex (State first 4. second colour 
choice: White, Red, Blue, Green, Black). 

NON ALARM :Complete kit including Teak Case £1350 incl. Module Kit 
excluding case £9.50 Incl. 

ALARM Pulsed alarm tone. Tilt operated "Snooze" period. Auto - 
EXTRAS : matie brightness control. Simple setting. 

Complete kit including Teak case £1650 incl. Module Kut 
excluding case £1300 incl. ALARM: 

PERSPEX 
CASES: 
READY 
BUILT: 
TIMER 
FACILITY : 

50p LESS than Teak. 

Extra £1-00 on complete clocks. Extra 50p on Modules. 

Count in seconds up to 9m 59sec. Extra 50p. 

"ALPHA" £12-00 incl. 
Ready Built. Non Alarm. Perspex only. 4 digita 
phosphorescentgreen. I" high 12 or 24 hour 
display. 

Discount on orders over 5 clocks or kits. Overseas: Add £2.50 for Airmail. 

Send payment with order. SAE for details. 

PULSE ELECTRONICS LTD 
(PW 1) 6 GOWER ROAD, 
ROYSTON, HERTFORDSHIRE 
Phone Royston (0763) 43695 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUTZ 

Dwell 
Meter 

IDEAL FOR 
THE D -I -Y MOTORIST! 
£5.70 + S VAT Subject to availability 

(Order code 991-568) 
The Dwell Meter permits easy 
adjustment of worn or pitted contact breakers, based on the electrical 
contact time and not on the mechanical distance between the points. 
The improved accuracy obtainable by using this self contained unit, 
ensures greater precision than may be obtained using Feeler Gauges. 

O'seas orders-add 15% for P+P. All. items offered for sale subject 
to the Terms of Business set out in Doram Edition 3 catalogue, price 
60p. The Doram Kit brochure is also available, price 25p. Combined 
price only 70p which also entitles you to 2x25p vouchers. each one 
usable on any order placed to the value of £5.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD., 
P.O. BOX TRB. WELLINGTON RD. IND. EST.. LEEDS LS122UF. 

An Electrocomponents Group Company 
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30x30 WATT AMPLIFIER KIT 
Specially designed by RT -VC for the experienced constructor, this kit 
comes complete in every detail. Same facilities as Viscount IV amplifier. 
Chassis is ready punched; drilled and formed Cabinet is finished in teak 
veneer. Silver fascia and easy -to -handle aluminium knobs. £2900 
Output 30+30 watts rms, 60+60 peak. 

P&p£2.10 

4x4 STEREO AMP 
KIT £14.50 P Et P £2.00 

For the experienced constructor 
who wants to design his own stereo, kit includes all 
necessary components including constructors manual. 
Plus Pair of easy to build 4 watt speakers in kit form, 
with teak simulate finish cabinets 12" x 9" x 5" approx 

DIY SPEAKER KITS 
EASY -TO -BUILD 
WITH ENCLOSURE 
Specially designed by 
RT -VC for cost-conscious 
hi-fi enthusiasts, these 
kits incorporate two teak - 
simulate enclosures, 
twoEM113"x8" 
(approx.) woofers, two 
tweeters and a pair of matching cross- 
overs. Easily constructed, using a few basic 
tools. Supplied complete with an easy -to - 
follow circuit diagram, and crossover 
components. Input 15 watts £ 50 
rms. 30 watts peak, each unit. 25 
Cabinet size 20" x 11"x 91/2" PER PAIR 

(approx). p s p e5 50 

15 -WATT KIT IN 
CHASSIS FORM 
When you are looking for a good 
speaker, why not build your own from 
this kit. It's the unit which we supply 
with the above enclosures. Size 13'x8" 
fapprox.)woofßr,(EMI) sweeter. 
and matching crossover. Power 
handing capacity 15 watts rms. 
30 watts peak. 

'COMPACT' FOR TOP VALUE 
How about this for incredible bookshelf 
value from RT -VC! A pair of high efficiency 
units for only £7.50 - just what you need 
for low -power amplifiers.. These infinite PYE STEREO GRAM baffle enclosures come to ou ready 
mitred and professional finished. Each '" CHASSIS `cncu°mnlQ1e.day w .. ;.., 

cabinet measures 12'x 'x5" (approx.) Complete reauy Ip install- Wave bands L, M. £ 

3 
5.00 

deep, and is in wood simulate VHF STEREO, VHF MONO. Controls for tuning 
Complete with two 8" 

£ 
volume, ba ance, bass and treble. Power output 7 watts (approx.) speakers for max. 75Per Par 
R.M.S. per channel 14 watts peak into R ohms. 2 >A -anon:. power handling of 7 watts. * p 8 p £1.70 

41 chassis speakers and BSR 0141 auto record player deck. 

FANTASTIC SAVINO. si lair- 
LC 20, 20 WAITS 

STEREO AMPLIFIER KIT 
WITH PZ 20 POWER UNIT 
A build- it -yourself stereo power 
amplifier with latest integrated 
circuitry. 10W RMS per channel 
output, full short-circuit and 

our 
overheat protection. pein 95 t 

Corrplete with p A P£ 1 

PZ2O Poser Supply LUST 114.50 

20 x 20 WATT STEREO AMPLIFIER 
£2990 

PP 210 

Superb Viscount IV unit in teak -finished cabinet. Silver fascia with aluminum 
rotary controls and pushbuttons, red mains indicator and stereo jack 
socket. Function switch for mic, magnetic and crystal pick-ups, tape, tuner, 
and auxiliary. Rear panel features two mains outlets,DIN speaker and input 
sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak. 

HOW YOU CAN SAVE 
SYSTEM 1B For only £80, you get 

the 20+20 watt Viscount IV amplifier, 
a pair of our12-watt-rms Duo Type 
Ilb matched speakers; a BSR MP 60 
type deck complete with magnetic 
cartidge, de luxe plinth £8000 
and cover. -p&pfsoo 

SYSTEM 2 Comprising our 20+20 
watt Viscount IV amplifier: a pair of 
our large Duo Type Ill matching 
speakers which handle 20wattsrms 
each, and a BSR MP 60 type deck 
with magnetic cartridge, £9200 
de luxe plinth and cover. . 7,7 000 

Canape surcharge to Scotland: System 1B £2.50, System 2 C5.00 

TURNTABLE Popular BSR 

MP60 type, complete with magnetic 

cartridge, diamond stylus, and 
de luxe plinth "' 
and cover. 

BSR 
TURNTABLES 
BSR MP60 TYPE 

Single play record player 
(Chassis form) less cartridge £15.95 
Cartridges to suit above P b P [2.00 

ACOS MAGNETIC STEREO .. £4,95 
CERAMIC STEREO f1.95 
BSR automatic record player deck 
(Chassis form) with cueing device 
and stered ceramic head £9.95 

PbP(2.00 

SPEAKERS Two models -Duo Ilb, 
teak veneer, l2watts rms, 24 watts 
peak, 18W x 13/e" x 7'/.' approx. 
£01A PER PAIR 

eieelepa p £650 

Duo III, 20 watts 
rms, 40 watts peak, 
27" x 13' x 11'2 

approx. 

E PER PAIR P&p 
£7 An 

£2900 
p8p£450 

CAR RADIO KIT 
MOTOR 

.` TOP 10 
AWARD 

Complete with speaker, baffle and fixing strip. The 

Tourist IV for the experienced constructor only. 
The Tourist IV has five push buttons, four medium band 
and one for long wave band. The tuning scale is 
illuminated and attractive small aluminium control knobs 
are used for manual tuning and volume control. 
The modern style fascia has been designed to blend with most car 
intenors and the finished radio will slot into a standard car radio 
aperture. Size aporou 7" 'r 2' r 4'," Power Supply 
Nominal 12 volts positive or negative earth (alt £50ered 1 2 
internally) Power Ouptut 4 watts into 4 ohms. . pp,1 50 

35 -WATT DISCO AMP 
Here's the mono unit you need to start off 
with. Gives you a good solid 35 watts rms, 70 
watts peak output. Big features include two 
disc inputs, both for ceramic cartridges, tape 
input and microphone input. Level mixing 
controls fitted with integral push-pull switches. 
Independent bass and treble £ 59 
controls and master volume 27. p.;,15n 

PORTABLE DISCO CONSOLE 
with built-in pre -amplifiers 
Here's the big -value portable disco console 
from RT -VC! It features a pair of BSR MP 60 
type auto -return, single -play professional 
series record decks. Plus all the controls and 
features you need to give fabulous disco 
performances. Simply 
connects into your existing 
slave or external amplifier. P 8 P £650 

£6400 

70 &100 WATT DISCO AMPS 
Bnlliantly styled for easy disco performance! 
Sloping fascia, so that you can use the 
controls without fuss or bother. Brushed 
aluminium fascia and rotary controls. Five 
smoothacting,verticaly mounted slide controls 
- master volume, tape level, mic level, deck 

level. PLUS INTER -DECK FADER for perfect 
graduated change from record deck No. 1 to 
No. 2, or vice versa. Pre -fade level control 
(PFL) lets YOU hear next disc 70 WATT 
before fading it in. VU meter £A900 
monitors output level 70 watts mr 
rms, 140 watts peak output. * P & P £3 00 

All the big features as on the tOO WATT 
70 -watt disco amplifier, but c65500 
with a massive 100 watts rms, UaJ 
200 watts peak output power o f3:2. 

BSR T145 
8 -TRACK 
CARTRIDGE 
PLAYER MECHANISM 
Requires some atten- £695 
fion. Complete with built 
in pre -amp, A.C. 240V * p 8 p Cl so 

ALL PRICES INC.VAT. AT12-17 
GOODS NOT DESPATCHEDOUTSIDE UK 
A" - a subject fo availability. Price correct at 

1j4j77 and subject fo change without notice Do mil SEND CARD 
We are unable to show al our products. so please Just write your order 

Send stamped addressed envelope for our giving your credit 

fully descnpgve catalogue and any further information card number 

R C 
21 c HIGH STREET, ACTON, LONDON W3 6NG 

323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE ROAD 9am - 5.30p. m.. Hail day Thurs 

ACTON Mail Order only No callers 
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Incredible Value in Precision Test Meters 
AVAILABLE FROM SELECTED STOCKI TS. WRITE OR PHONE FOR LIST 

MICROTEST 80-I.C.E 20,000 Ohms/Volt 40 RANGES 
20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volt (a.c.) 2% accuracy. V d.c. 100mV to 
1 kV (6 Ranges). I d.c. 50µA to 5A (6 Ranges). V a.c. 1 5V to 1 kV (5 Ranges) I a.c. 
250µA to 2.5A (5 Ranges). Resistance, Low Ohms, Ohms x1, Ohms x10, 

Ohms x100. Output Level Measurements 1.5V to 1000V (5 Ranges) 
+ 6dB to + 62dB (5 Ranges). Capacitance 25µF to 25,000 µF (4 

Ranges). 1000 times overload protection (on Resistance ranges). 
Meter movement diode protection. Size (without case) 90x 

70x18mm. Automatic zero, non -parallax mirror scale. Un- 
breakable carrying case and probes supplied. Full After 

Sales Service available. Price £16.15 inc. VAT 

Sole Importers 
and Distributors 

The I.C.E. Measurement System includes 
a comprehensive range of acces- 
sories: shunts, transformers, spec- 
ialised probes, transistor -tester etc. 
I.C.E. High -Voltage d.c. Probe, Model 18. 
Input Impedance: 500M Ohm, nominal (Other 
values available to order). The Model 18 d.c. 
Probe consists of a highly insulated moulded 
plastic body, fitted with a hand guard -ring, 

containing a stable, precision 500M 
.Ohm resistor, which may be used to 

extend the d.ac voltage measuring 
/ capability of analogue multi -meters 

or electronic voltmeters, to a maximum 
value of 25kV. The probe is fitted with 

a prod -tip for connection to the voltage 
source to be measured and a connecting 

lead terminating/in a 2mm plug for inser- 
tion into the measuring instrument's d.c. 

voltage input socket. (4mm plug available to 
order). f6.42 inc. VAT 

SUPER TESTER 
680R-I .C.E. 

20,000 Ohms/Volt 80 RANGES 
20,000 Ohms/Volt 1% d.c. 4,000 Ohms/Volt a.c. 2% 
V d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV 
(11 Ranges). I d.c. 50µA to 10A (12 Ranges). I a.c. 
250µA to 5A (10 Ranges). Resistance Ohms .< 1, x 
100, x 1000, x 10,000 and Low Ohms. Reactant. 
Detector 0-10M Ohms. Freq. Measurement 0.5000 H 

(2 Ranges). Output Level 10-2000V (9 Ranges) 
Decibels -24-+70dB (10 Ranges). Cepacltanc- 
0-500,000 pF (2 Ranges using mains supply) 0-20,'.' 
µF (4 Ranges using Internal 3 Volt battery). 1 tt r 

times overload protection on Resistance ranges 
and meter movement diode protection. 10 Measure- 
ment Functions and 80 Ranges. Size 128 x 95 x 

32mm. Non -parallax mirror scale. Unbreakabl: 
carrying case supplied which contains probes, 
mains lead, crocodile clips and shorting link. 

Price £27.27 inc. VAT 

Electronic Brokers Ltd 49-53 Pancras Rd., London NW 12QB. Tel: 01437 7781 

YES SIR 1st class post TONIGH T! 
The service is available to anyone 
that oens an account. 

HIGH SPEC components FAST! 
Agents for VERO - ANTEX - ' BIB MULTICORE SOLDER 

Open gam-5pm, 6 days-Phone orders gam-4pm. 
S.A.E. for stock list Including pots, presets, I.C.'s 7400 4, CMOS. 
capacitors, plugs, sockets, switches, cable, valves, meters, books, etc 
Post free envelope Included for your next order. 
SUPER EXPRESS phone service-ask for details. 
Shop at keen prices 6 days per week. Late night-Fri. 7-10pm. 
Discounts £5-5%, £10-7k%, £15-10%. 

TRANSISTORS + 200 OTHER TYPES IN STOCK 
AC125 26p BC109B 13p BC262A 19p BFX29 26p TIP41A 

126 269 109C 13p 287 28p 84 22p 42A 
127 Up 117 180 300 35p 88 22p TIS43 
128 20p 142 24p 301 34p BFY50 25p ZTX300 
151 35p 143 24p 303 35p 51 25p 302 
153 35p 147A 0p 338 16p' 52 25p 500 
176 22p 147B 10p' 557 150 BY164 409 502 
167 Up 148 9p' BCY71 lip ME0401 18p 1 N914 
188 20p 148B 1090 72 14p 0411 180 1N4001 

AD149 lip 149B 11p BD123 90p ME4001 10p 4002 
161 52p 149C 11p 124 90p 4101 11p0 4005 
162 52p 154 lip. 131 42p MPF102 40p' 4006 Op 

MCH/PRI 24 157B 14p 132 42p 0A47 14p 4148 35p 
AF116 24p 177 17p 139 54p 90 7p 2N2219 10P 

117 28p 1788 18p 155 75p 91 8p 2646 45p 
124 30p 1798 lop BF158 2090 200 10p 29260 13p' 
239 46p 1848 12p' 184 25p 0028 1.20 29260 15p 

AU113 172' 184L 11p' 185 28p 29 1.20 3053 25p 
BC107 11p 187 Zip 194 100 35 1.20 3055 609 

107A 129 212A 13p' 106 129' 44 45p 3702 11p 
108 10p 212L 15p 197 12p 71 35p 3703 149 

BC 1088 1p 
214 
213B 12p. 199 ORP12 68p 3704 

* 15p 200 38p TT1P29A 479' 3705 14p 109C 12p 
109 129 214E 179' 338 349 30A S6P' 3707 129' , 

DIODES BRIDGES BFW11 sip 31A 57p 3819E 25p' 
RESISTOR55lip. each 

741 

LINEAR 

SLa^est áP , 100V 1A 28p SOV 3A 139 
200V 1A 30p i WATT 

100V 3A 15p 400V 1A 32p 1 ohm - 10m ohm LM3900N 200V 3A lip 200V 2A gip ZENERS(400mw) BZX83 NE555 
400V 3A 21p 600V 2A 1.40 3V, 3V3, 5V1, 5V6, 7V5, SN76013ND 160 

6ÓV RAT 25p 30V. 1 All at 12peach V SN76023N 1 75 , 
I600V 1A 80p TAG 1 600 LED Tit 209/0 125 0 2" TBA800 1.35' 

700V 1A 1 40 BT106 Red 20p 20p TBA810S 1.49 , 
400V 4A 65p C106D1 Grn 209 Sip 1 20' 
500V 6tA 1.85 BT109 Clips for above 3p. ZN414 1.40' , 

ORCHARD ELECTRONICS ' 

O7p 
s0p 
35p 
13p' 
1sp 
tsp 
18p 

5p 
5p 
Op 

, 
, 
, 
, 
, 

, 

, 

, 

, 

69p 
9 49 , 

Post F. Packing 25p per order. VAT please add to total 12t%, rest 8% 

FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, 0X10 ODE 
Telephone 0491 35529 

Mk MBMBBIBNBN_BNOn__BN-8!8!8181 
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comm kits DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT' 

ELECTRONIC 
CAR 
IGNITION 

£9.95+S VAT 
(Order code 997-005) Subject ro av a,lab,l,ty 

Avoid difficulty in starting your car on cold mornings with the Doram 
C.D. Ignition Unit. The complete kit incorporates features such as 

single switch reversion to the standard ignition system for servicing 
etc. and also an immobilisation facility. Improved performance and 
fuel consumption,along with reduced points erosion and longer plug 
life makes this unit a must for any 12V neg. earth car. 

47,3¡¿pe 

O"seas orders-add 15% for P+ P. All items offered for sale subject 
to the Terms of Business set out in Doram Edition 3 catalogue, price 
60p. The Doram Kit brochure is also available, price 25p. Combined 
price only 70p which also entitles you to 2x25p vouchers, each one 

usable on any order placed to the value of £5.00 or more (ex. VAT). 
DORAM ELECTRONICS LTD.. 

P.0 BOX TR8, WELLINGTON RD. IND. EST., LEEDS LS12 2UF. 

An Electrocomponents Group Company 



SAXON ENTERTAINMENTS LTD 
A FULL RANGE OF MODULES & READY -TO -USE EQUIPMENT TO PROFESSIONAL STANDARDS FOR THE PROFESSIONAL 

MODULES AND INDIVIDUAL UNITS SYSTEM 7000 COMPLETE & READY -FOR -USE EQUIPMENT 

POWER AMPLIFIER MODULES 30-240 WATTS 
Fully tested & guaranteed. 
Full RMS Sine Wave output. 
Distortion typically 0.2% 
10 Transistors, 4 Diodes. 
Response 30HZ-30KHZ 
Fully short & open circuit proof 
Sensitivity suits most mixers. 
Built-in surge suppression & compensatlon 
Twin D.C. & output fuses. 
Top -grade components throughout. 

SA308 
30W rms/ 
8 ohms 
£9-S0 

60 Watts rms 

SA804 
BOW rms/ 
4 ohms 
£1250 

SA808 
60W rms/ 
8 ohms 
£13.50 

120 Watts rms 

SA1204 
120W rms/ 
4 ohms 
£14.50 

SA1208 
120W rms/ 
8 ohms 
£21.00 

240W rms 

SA2404 
240W rms/ 
4 ohms 
£25- SO 

POWER SUPPLIES FOR THE ABOVE MODULES -READY WIRED & FUSED ON 
GLASS FIBRE PCB 

PM301 
For 1/2 
SA308 
£9-N 

PM801 /4 
For 1/2 
SA604 
£12-S0 

PM601/8 
For 1/2 
SA608 
£1250 

PM1201/4i PM1201/8 
For 1 For 1 

SA1204 SA1208 
£12-50 £1250 

PM1202/4 PM1202/8 
For 2 I For 2 
SA1204 SA1208 
£I9 -S0 I £19-S9 

PM2404/1 
For 1 

SA2404 
£19-50 

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade) 
Mono or Stereo 

Ready to plug in & use t 
zzp11,, O 1 (di Gr Automatic Hic override 

eeQ Q Q Q OGQGGG Twntdeck&mit & tape Inputs 
Left/Right deck fader 

The choice of the professional D.J. 20M7-20kHz Noise -77 dB 
Controls: Mk volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes, 

Bass, Treble, Master, Headphone volume, Selector & On/Ott. 

Mono 18v £37.50 Mains £43.50 Stereo 18v £53.50 Mains 59.50 

IN MODULAR FORM- All you require is front penal (see below) knobs 
& sockets etc. All electronics are assembled & 
tested. 

Specification as for complete mixer All Potentiometers supplied & fitted 
Low cost do it yourself with step by step easy to follow Instructions. 

Mono £1950 Stereo £2950 Panel £3.50 Supply unit £8'50 

SYSTEM 7000 LIGHTING CONTROL UNIT MK II (Four channel) 

Has your light unit got 7 

4,000 W handling Integral dimmers 
Sequence facility Automatic audio level 

d - 
Smart 2 tone panel OURS HASI 

IC 
01 Top grade components 
All your needs in 
one superbly designed unit 

IN MODULAR FORM -THE QUADRAFECT 
As with the mixers the Mk II L.C. unit may be 
purchased In module form with all controls, requiring only a panel, 
case & knobs etc. There are 13 simple connections 

1-240w Audio 8A RCA trlacs 0.5-20Hz Sequence Fully suppressed 

ONLY 
£42- 50 

£2950 
(Panel £2-S0) 

CUSTOM MIXER MODULES (Complete or in printed circuit form only) 
Make your own mixer, mono or stereo, up to 2 channels, with full monitoring facilities, 
and provision for echosend/return etc. 

Inputs for low and high 2 min, ceramic & magnetic 
cartridge etc. 
Up 1020 input modules per single mixing module 
Feed most types of amplifier -accepts alf Inputs y .. 

Professional low noise circuitry 20 Hz-30kHz 
Infinitely adaptable -Extremely economical 

COMPLETE MODULES With tacle panel, 
Knobs & sockets, Monitor buttons, Ready wired & tested 

Mono Input £8.50 Mono mixing stage £8.50 
Stereo Input £12.00 Stereo mixing stage £12-00 

0'5W headphone 
circuit 

Full range bass/ 
treble controls 

Noise-80dB 

PRINTED CIRCUIT MODULES With controls fitted, requires only 
sockets, facie & knobs 

Mono Input £5.50 
Stereo Input £9.00 

Power supply for up to 20 channels-PPMI8-£I 56. 

Mono mixing stage £5.50 
Stereo mixing stage £9-00 

SYSTEM 7000 SOUND -LITE (3 -CHANNEL) 
IN COMPLETE OR MODULAR FORM 
(Modular torn, Illustrated) 

Complete unit similar to Mk II unit above 
Long established & proven design 
3 Channels -100W per channel 
RCA BA Triscs-Individual channel fuses 
1-240 W Input -master audio level plus Bass/Middle/Treble 

COMPLETE UNIT -Fully 
cased with rear terminations -just 
plug In&go! 

£24.75 

MODULAR FORM Facia & knobs etc. 
Needs only 11 simple connections 

£18.50 (Panel £2-50) 

An extremely compact and 
versatile amplifier with 
full protection and a clean, 
attractive appearance. 
Ideal for all groups, 
disco's & clubs 

CENTAUR -THE 100W RMS STEREO DISCO 
COMPLETE WITH SOUND -TO -LIGHT SEQUENCER & LIGHTS 

ONLY £225 (+4.50 carr) or Low Interest terms Deposit £24.78 
LLa! 12 months at £1s-77 or 21 months at £10.85 

100W RMS stereo output 
Twin heavy duty loudspeaker 
Four channel sound lite - 

sequencer complete 
with display 

Separate min., music bass 
& treble controls 

Sturdy vynide cabinets with 
all leads 

Twin BSR decks with lift arm 

NOW AVAILABLE 

SUPER CENTAUR 

200W Stereo output -other details as above £275 (carr. 4-50) 
or Deposit £31.01 12 months at £2503 or 24 months at £14.20 
Cut-price condenser mic & headphones £1S-00 (only with complete dlecos) 

SAXON MINI -DISCO SOW RMS £139.50 
100W RMS £159.50 

C/W heavy output loudspeaker 
100W version has twin speakers 
includes mic input & headphone monitor 

circuit 
Twin BSR decks with tiftarm 
Tremendous value -lust plug in & go 
Wide range bass & treble controls 

Cut-price condenser mic & headphones £1500 (only with complete discos) 

(carr. £2.50) 

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION 

SYSTEM 7000 
MINOTAUR 100 -All Purpose Wide Range Amplifier 

100W rms - 1 dB A four 
Standard 8 ohm output Input, high 
Twin mixed Inputs accept power amplifier 
n wide range of signals which will deliver up 
30HZ-30KHZ ±2dB to 150 watts output. An 

--- -_ 23dB bass/treble absolute must where multiple 
mixing & power are required 

Four Individually mixed inputs 
Wide range bass/treble+master 

Vynide covered cese 

£49 »50 
Fully short proof 
Superb value for money 

SAXON ISO HEAVY DUTY AMPLIFIER £59.00 

STROBES & PROJECTORS (We stock the full Pluto 
range) Send for details 
SUPERSTROBE £1975 

2-3 Joules 
80W Tube for long lite 
Compact 4"x4"x4" 

PRO -STROBE £32.50 
8-8 Joules 
External trigger 
Long Life tube timer 
circuit 

150 WATT LIQUID 
WHEEL 
PROJECTOR 

Accepts all accessories 
C/w with wheel & motor 
plate 
Sturdy steel construction 

Remarkable velue - 
Sold elsewhere at 
£39.50. Our price 
Is only: £33.00 

ACCESSORIES Condenser mice ECM77600 ohm £13 50 
ECM 81 Dual Impedance £14 -OS Crown headphones £0.75 
Heavy duty boomstand £14.50 

All prices subject to VAT @ä; 8% except SA308/PM301, mica. & headphones (12{%) 
Add 50p post & packing on all orders except where already shown. 
Ordering: By Telephone -Access, Barclay Card or COD Ring (01) 884 6385/0098 

By post -Send cheque or crossed P.O's or 60p for COD 
or send in your Access/Barclay card NUMBER ONLY 

MAIL ORDERS & CALLERS TO: CROYDON 
327-333 Whitehorse Road, Croydon Surrey CR0 2HS 
24 Hour Ansatone service(01) 68463385 

PIEZO HORNS H UP TO 150 WATTS HANDLING. 
NO X -OVER REQUIRED £7.50 ea. 

Exporters toll countries -enquiries welcomed 
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMTON, SUSSEX 
All price. inclusive of V.A.T. at I1}% Telephone 8743 

E1684ECC40 

0A2 .86 8AW8A 414 527G 36 12BA8 .60 36A3 76 DF92 -25 
OBI -40 6AX4 -76 6JU8A 90 12BE6 66 3606 180 DF98 -80 
024 136 6B80 .36 6K70 86 I2BH7 -65 36D6 D1140 70 
1A3 e0 6BA6 .40 6K8G .60 12BY7 -85 36L6GT 80 DK92 1-00 
1A66T .66 OBC8 -90 OK86T .66 12E1 8-60 36W4 -55 DK96 .70 
1A76T -00 88E6 .40 6L1 2-50 122501 .40 3623 '80 DL96 60 
1B36T -66 8BH6 .70 6L8GC 70 12276T -70 36Z4GT 70 DM70 -80 
1H60T .80 BBJB 66 BL7 480 12K6 1,60 3625GT -80 DM71 176 
1L4 -26 OBK7A -85 8L18 -80 121t70T 50 42 1-60 DY87/6 86 
1N5GT -76 6BQ7A -90 6L19 2.00 12K8 -76 43 1.26 DY802 60 
1R5 60 813117 100 BLD20 -80 12Q70T .60 60B5 E80CC 9-60 
184 -40 BBR8 1'26 BN7OT -70 128C7 -60 6006 -70 E80CF 6-00 
1T4 -80 61387 1.70 6Q70 -50 12807 .66 60CD86 E80F 2.20 
1U4 -70 OBWB 1-70 6Q78T 60 128E17 -60 1'20 E880C 1.20 
1U6 86 BBW7 -86 6Q7(M) -66 12827 60 60E116 -85 E9200 70 
2D21 -66 6BZ6 80 61170 -70 128Q7 80 60L60T100 E180F 1-16 
96116 76 8C4 .40 BSA7 .66 128117 -76 86A2 76 E182CC 
2X2 -70 8060 .80 88C76T .76 14147 -06 86A3 76 

800 8A4 -66 606 .46 6807 .60 1487 1-00 160B2 1.00 E188CC 
8D6 -40 609 500 68117 -66 19AQ6 -65 21680 410 2-50 
3Q4 80 BCBBA .60 6827 80 1966 6-60 807 110 E1148 60 
9Q66T .70 8CD60 1-80 6811701 66 19111 4.00 1626 2,60 110.60 -40 
384 -45 8C68A -90 6807 80 20D1 .70 6702 1-20 EA76 1,80 
314 80 BCLB -76 6V80 -80 20F2 -86 b763 1-85 EABC80 -40 
4CM6 -75 8CL8A -96 BVBOT 100 20L1 1-20 6067 1-00 EAC91 66 
6CG8 76 
6R401 1.00 
6040 -60 

6CM7 1-00 
ECUS 90 
8D3 76 

6X4 -45 
BX56T -46 
7B6 .80 

20P1 1-00 
20P3 1.00 
20P4 .84 

8060 1.00 
6087 1-00 
6483 2.00 

EAF42 -70 
EAF801 »76 
EB34 -80 

6V40 -60 613E7 .90 7B7 80 20P6 1-60 7020 1.60 EB91 -20 
61301. -65 
623 1.00 
6140 48 
62401 66 
6/80L2 79 
6A86 1-40 
SAC7 -66 
SAGS 56 
8AG7 480 
SANS -70 

6DT6A 86 
eEWe S6 
6E5 1-00 
6F1 -80 
6F60 .80 
6E13 -90 
6F14 -90 
6E15 416 
6E18 80 
6E23 -86 

7H7 -80 
7117 2-00 
7Y4 -80 
7Z4 -80 
8D2 -60 
9D7 70 
1002 -70 
10DE7 -80 
10F1 -67 
10F9 86 

260.80 70 
23L80 -70 
26160 -80 
26240 -60 
2525 .76 
23Z60 -80 
28D7 2.00 
30A5 -75 
30015 -77 
30017 .77 

7193 -60 
9002 .66 
9006 '46 
ACPEN 1.80 
ACOPEN .80 
ALSO 1.20 
ARP3 .80 
ATP4 60 
AZl .60 
AZ31 -60 

EBC41 .76 
EBC81 46 
EBF80 -40 
EBF88 -45 
EBF89 -40 
EBL21 2.00 
ECU 84 
EC88 -84 
EC92 -66 

6.026 -70 6E24 80 10F18 -86 90E3 -70 A241 .60 ECC93 2-00 
BAKE -46 
6AK6 -70 

6E25 1.00 
6F28 -74 

lOLD11 -76 
10P13 -80 

30L15 -75 
30L17 -70 

B36 -75 
BL63 2-00 

ECC36 200 
-90 

BAMBA -70 6F32 .70 10P14 2.60 30P4MR -98 CL39 1-76 ECC81 -84 
SANS .70 8080 -60 12A8 136 30P12 -74 CY1C 1.00 ECC82 -84 
6AQ5 88 66118A S0 12AC8 .80 90P19/ CY3I .70 ECC88 .84 
SARI -80 66116 .76 12AD8 .80 30P4 -90 DI 60 50084 186 
6A876 1-00 6007 -90 12AE6 .80 SOPLl 1-00 DAF91 416 ECC86 89 
OATS -60 eHBGT .30 12AT6 -46 90PL131.00 DAF98 180 ECCBe 1-26 
SACS -40 eJ5GT .60 12AU6 -60 30PL141-29 DC90 -70 ECC88 61 
6A3/6 -50 628 -35 12AV6 -60 SOPL16 1-00 I DF91 .80. ECC189 -80 

ECC807 2480 E5185 1 20 PCC86 47 PY800 -60 0403 -90 ACY17 -80 BY114 21 
ECF80 -60 EM87 110 PCC88 61 PY801 -60 U404 -75 ACY18 -38 BY128 L 
ECF82 60 EMM803 POCH -49 PZ30 60 U801 80 ACY19 -38 BY127 -81 
ECF86 '80 860 PCC189 62 QQV03/10 U4020 -75 ACY20 -21 BYZIO .80 
ECH21 2,00 EY61 46 PCF80 40 2-00 VP23 -46 ACY21 .BS BY211 i0 
ECH86 1,80 E181 46 PCF82 46 Q896/l01 VP41 90 ACY22 -18 BY212 80 
EC H42 71 EY83 60 PCF84 70 6) VR106 -60 ACY28 .81 BY218 -80 
ECH81 -40 EY84 120 PCF86 67 Q8160/16 VU111 100 AD140 -42 F8Y114 -26 
ECH83 -60 EY88/7 67 PCF200 1 20 1-80 VU120 1.00 AD149 .68 F8Y41A 28 
ECH84 60 EY88 66 PCF2011 00 QV 04/7 8 -00 VU133 1-00 AD161 -53 0A9 -14 
ECL80 -45 EY91 60 PCF801 49 1,19 -76 W107 -75 AD182 -68 0 04 48 
ECL82 -50 EZ40 62 FCF802 64 UABC80 -46 W729 1.20 AF114 -30 0A70 18 
ECL83 .74 EZ41 62 PCF806 -68 UAr42 d0 X41 1-00 AF116 80 0A73 -18 
ECL84 . E280 -82 PCH2O0 UBC41 60 X66 1.80 AF317 -23 0A79 -11 
ECL86 70 E281 -40 1 00 LB081 -66 2769 6,86 AF121 86 0A81 -11 
ECL86 .64 OY601 96 PCL82 40 1.114N 81 -50 Transistors AF124 86 0A86 -11 
EF22 1-00 0232 60 PCL88 49 11.11k 89 -59 & Diodes AF180 68 0A90 -14 
EF40 -78 0233 1-80 PCL84 48 UBL21 2 W 1N4744 .16 AF188 64 0A91 11 
EF41 -76 0234 76 POLOS .6/ U1:9'2 .00 2N404 ß1 BA116 18 0A96 .11 

EF42 90 0237 1.80 PCL806 80 UUU84 -90 2N988 61 BA116 -21 0044 19 
EF78 1.76 HABC80 80 PEN26 1.00 Ulx;tlo -4o 2N1768 -58 BA129 -14 0046 18 
EF80 -29 HL23DD 88 PEN46 100 U0F80 60 2N2147 -99 BA130 -12 0048 -18 
EF88 1-26 HL41DD PEN45DD 2W 2N2297 -88 BA168 18 0070 14 
EF86 -88 1.00 1 00 UCH21 il 2N2389 16 BC107 .14 0071 18 
EF86 -45 HL42DD PENIS 80 UCH42 2N3063 -88 BC108 -14 0072 .18 

F.F89 -42 1 00 PEN458DD UCH81 -45 2N3121 2 90 BC109 -14 0074 -26 
EF91 -50 HN300 1 70 200 UCL82 -46 2N3703 B8 BC113 -80 0076 -18 
EF92 -60 HVR2 100 PENDD. UCL83 .67 2N3709 .28 BC116 18 0076 -18 
EF97 -90 H V R2A1 00 4020 1 00 UF41 -70 AA119 -18 BC118 -80 0077 -82 
EF98 1)0 KT41 100 PFL200 70 UF42 80 AA120 -18 BC118 -26 0078 .18 

EF183 -42 KT66 8 00 PL33 1 00 UF80 -40 AAI29 -18 BCY10 -68 0078D 18 
EF184 -42 
EF804 1.76 
EH90 -46 
EL32 -60 
EL34 1.00 
EL36 8-00 
EL37 8-00 
EL41 -67 
EL81 -86 
EL83 -70 
EL84 -34 
EL86 '60 
EL96 .87 
EL360 1 80 
EL606 1 20 

KT81 2-00 
KT88 8,76 
KTW61 

1'60 
KTW82 

1.60 
KTW63 

180 
WILDS 

N 
MU14 116 
P61 80 
PABC80 46 
PC86 62 
PC88 62 

PL36 80 
PL81 49 
PL81A 68 
PL82 87 
PL83 46 
PL84 60 
P1.604/600 

90 
PL606 2 00 
PL608 1 80 
PL600 2 20 
PL619 2 80 
PT4D 100 
P133/2 60 
PY80 60 

UF86 -60 
UF89 -45 
111,41 -70 
UL84 -64 
LIMBO -60 
UY41 '60 
0186 -86 
U10 1,00 
U12/14 1-16 
019 4'00 
025 -71 
U26 -60 
033 1-76 
U36 1-76 
U37 2-00 

AA213 -21 
AC107 1.8 
AC113 .80 
AC126 -14 
AC127 .20 
AC128 28 
AC132 
AC154 .80 
AC166 -28 
AC167 -80 
AC186 -80 
AC166 -80 
AC168 -44 
AC176 .64 
0.0177 .821 

BCY12 .gg 
BCY83 -28 
BCY34 26 
BC138 -26 
BF158 -21 
BF159 .80 
BF163 .88 
BF173 -44 
BF180 -35 
BF181 -47 
BF186 47 
BFY60 ß6 
BFY61 -23 
BF162 -23 
111100 -211 

0081 -18 
OC81D -13 
0082 -18 
0082D 48 
0088 -23 
0084 -28 
0C123 26 
0C139 -50 
00169 .60 
00171 .40 
0C172 -41 
0C200 -66 
0(1204 .60 
OC206 60 
OC208 1-06 

EL609 8.60 PC92 66 PY81 40 U45 1-20 MATOHSD TRANSISTOR BETS:- 
EM80 .b6 PC96 1 00 P182 40 U81 -80 LP16 (AC113. AC164. AC167. AA120) 615 
EMU 60 PC97 76 P183 60 0191 -60 per pack. 1/00131D h 2/0081, 60p. 
BEES 80 PC900 40 PY88 60 U261 1-00 1/0044 t 2/OC46, 60p. 1/0082D. t 

46 PCC84 89 P1600A1-86 U301 -66 2/0082 '68p. Set of 3/0088 -78p. 

Special offer el EF50 valves, soiled, but new sad tested, 21 each. 

All goods are unused. tented, and guaranteed. Despatch charges: -25p on all order. below 415 In 

value. Orders over 415 post tree. Order. despatched same day as received. Any parcel insured agalnet 
damage in transit for 6p per parcel extra. Terms of business available on request. Many other. In 

stock too numerous to list. Please enclose B.A.E. for reply to any queries. 

Mono or stereo 60mm track faders with 
anodised panels and cue switches as 
required. 

These faders, although less than a third 
of the cost of our professional faders, 
are eminently suitable for small mixers, 
PA systems, disco's etc., where a 

consistent performance is required. 

(send 8}p stamp for information sheet) 

AUDIOFAD, 46 West Way, 
Bournemouth, Dorset 
BH9 3EB 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) 
IF Sub -Assembly (G8) £6.80. P & P 75p. 
Mullard ELC1043 Varicap UHF Tuner £4.20. P & P 30p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Resistors, Caps, Semiconds etc. £5.80. P & P 55p. 
Printed Circuit Board £1.00. P & P 30p. 
Mains Transformer £2.50. P & P 30p. 

Add 124°% VAT to price of goods. P & P all items 85p. 
Copy of original article supplied on request 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of 
meters and switches as well as price adjustments together with 
items from advanced opto -electronic components to humble 
(but essential) washers. Many things listed are very difficult 
to obtain elsewhere. The Company's own computer expedites 
delivery and maintains customer satisfaction. Attractive 
discounts are allowed on many purchases. ACCESS AND 
BARCLAYCARD ORDERS ACCEPTED. 

STAGE on all C.W.O. mail orders in U.K. over 
02.00 list value (excluding V.A.T.) If under, 
add 15p handling charge. 

All communications to Dept. PW 5 
28 ST. DUDES ROAD, ENGLEFIELD GREEN, EOHAN, SURREY 
TW20 ORB. Tel Egham 3803. Telex 264476 Shop 9-5.30, 9-1 pm Sate 
NORTHERN BRANCH: 880 Bnrnage Lane, Barnase, Manchester 
M19 INA. Tel: (081) 432 4945. Shop 9-5.30pm, 1 pm Sate. 
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GREENWELD 
443 Millbrook Road Southampton 

SO1 OHX Tel:(0703) 772501 

THE GREENWELD DRAGON-GUARDIAN OF GOOD VALUE 

TAPE DECKS 
Reel to reel chassis, takes 7" spools. 
Single motor operation. Made by 
Telefunken. No heads or electronics, 
mechanics only. Dlecast ally frame 
13} x 91 x 61" overall depth. Only £3 -SO. 
Data Tape Deck by D -Mac. Not much 
Info., just arrived. Reel-to-reel, takes 
3" spool. 2 heads, 12V motor. 3 
position switch. 17 transistors, R's, 
C's, 200V 6A SCR, min 6V relay, etc. 
In good condition, but not new. 
Size 225 x 165 x 120mm high. £5.50. 

BARGAIN PACKS - £ I.50 EACH 

0101 16 BC107 
K102 17 BC108 
0103 15 BC109 
0104 35 1N4002 
0105 30 1N4004 
K108 25 1N4007 
K107 50 1N4148 
0135 7 741C 
0136 4 555 
0139 301µF 25V caps 
For full list of packs, see PE. 

KEYBOARDS 
Front half of calculator, really. Case 
130 x 75mm has display window, 
2 slide switches, end 25 keys. Only £1. 

1 WATT AMPLIFIER 
PCB 100 x 80mm with LM380 and 
associated components to make 1W 
amp operating from 9V. (Can be 
Increased to 3W output by raising 
supply voltage and fitting heat sink). 
Complete with volume control. 
Connexion sheet included. Also on 
the board Is a speed control circuit 
comprising 10 translators, 2 presets, 
4 pole 3 way switch, etc., but no 
data on this. Only £1. 

POT PACKS 
An overwhelming abundance of pots 
of all shapes and sizes, including 
duals, switched, sliders, etc., prompts 
us to make this offer: 20 asstd for 
£2.20, 100 for £6 50. 

PO 4 DIGIT METERS 
Ex -equip, 500R coil, operates on 18V 
only 40p, 10 for £3, 100 for £20. 

RELAY UNITS 
Units vary slightly, but a guaranteed 
minimum 20 relays, PO 3000 type, 
various coil resistances and contact 
arrangements. May be a few bent 
contacts, but excellent value at 
only £4 00. 
Parcel of PO 3000 type Relays-Lots 
of Jiff. types. Total 12 for £2.50. 

SWITCHES 
Wafer switches, 6p3w 30p. 
Wafer switch mechanism, 12 way. 
Room for 2 wafers. 1Sp. Wafers to fit, 
702w 20p, 1p 12w (few only) Up. 
Bank of 5 push button switches, 4 are 
6 pole c/o, Interlocking, 5th Is in - 
dependant dpco. No knobs 70p. Sub - 
min dpco slide 15p; push to make 
15p; push to break 20p. l0A 250V 
rocker lip; DPCO rocker 40p. Sub - 
min toggles spco 62p; dpco 74p; 
dpco centre off 80p. 
PO 1000 type lever switches, in 
vertical bank of 4, each 4 pole c/o, 
centre oft. Ex -equip. 50p. Also with 
4th switch biased, SOp. Few horizon- 
tal banks of 10, £1.50. Push button 
switch (No knob) DPCO, non -locking 
12p. As above, but locking on or off, 
rated 250V 2A 19p. Microswltch 
18 z 9 x 6mm, 5A 240V rating, has 
55mm lever 19p. 

TRIMMERS 
2-7pf, 4-150f, 8-250f, 8-30pí ceramic. 
All 1Sp each, Compression types, 
3-40pf lip; 100-500pí 34p; 500-1250pf 
44p. 

HIGH POWER POTS 
Barco preset rheostat, type SEF 
28.5 ohms 3-3A, with metal cover 
£2.30. 11 ohm 3.4A without cover 
£1 SC Rotary types: 25W, 6R, 25R, 
114R £1.17 each; 50W, 50R, 160R 1k5 
£1.44 each; 100W, 70R £1.66. 
Moulded Carbon High Voltage Pots, 
Ideal for scope brill and focus con- 
trols, etc. Rated 3W. 2k5, 3k, 5k, 10k, 
50k, 100k, 250k, 500, 1M, 2M5, all 
62p each. 

7Ib BARGAIN PARCEL 
Hundreds of new components-pots, 
switches, resistors, capacitors, PC 
Boards with semiconductors, loads 
of odds and ends. Amazing value at 
only £2.90. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 7lbs £3.65; 561b £16. 
Pack with about 500 components Inc. 
at least 50 transistors £1.90; Pack 
with 12 High quality panels, Incl. IC's, 
power transistors, multiturn trimpots, 
hundreds of small signal transistors, 
resistors, zeners, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £1.20. 

PC ETCHING KIT MKIII 
Now even better value -200 sq Ins 
copper clad board, lib Ferric 
Chloride, DALO etch resist pen, 
abrasive cleaner, 2 miniature drill 
bits, etching dish and instructions. 
All for £4 -IS. 

FERRIC CHLORIDE 
Anhydrous technical quality In lib 
double sealed packs. 11b £1.00; 31bs 
£2.10; 10Ibs £5.60; 1001bs £3900. 

FIBREGLASS PCB 
Large quantity of effcuts, all usable 
pieces. 200 sq Ins, single sided. 
double aided or mixed £1.40. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%. 10 
of each value 229F to 10000F, total 
210 caps. E270. 
CR25 carbon film 1/3rd watt resistors, 
5%, 10 of each value 10 ohms to 1M 
Total 610 resistors E6.00. Electro- 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 and 100mfd. 
70 capacitors fo, £3.20. 400mW 
zeners 5% 10 each 3V to 30V, 260 
In all. Only £1400. 
t watt Metal Film resistors, 5% 
10 of each value 27R to 10M, 
E12 series. Total 060 resistors £1200 
Polystyrene capacitors, 160V 21% 
10 of each value from 100F to 10,0000F. 
Total 370 capacitors £1250. 

COMPONENT PACKS 
400 asstd. carbon resistors £1 35 
100 W I rewounds 2-15W £1.00 
200 Miniature resistors, }, } and }W, 
mostly carbon film £1.20 
200 poly, mica, ceramic caps £1 10 
100 Polyester, -01-2-2trF £1.00 
200 miniature electrolytics, but many 
unmarked so only £1 00 

RELAYS 
Miniature Plug -In types: 1250 ohm 
4c/o 40p; 700 ohm 4c/o 50p. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex -equip) 7Sp; 10 for £4.00. 
6 1" easily removable reeds In 3580 
ohm coil SOp; Plug in relay, B7G Base 
17mm dia x 42mm long 10k colt 1 c/o 
contact 40p. Om -on MK3P plug In 
relay. 230V AC coil, 3 sets 10Ac/o 
contacts. £1.29. Bases 30p. 6V PC 
type, SPCO contact 70p. 
Ex -equip on PC board, min sealed 
type, 22 x 20 x 10mm 200R coil lops on 
6-12V) 2 c/o contacts 40p. 
Ex equip 34 x 30 x 15mm, 250R toll, 
ops on 6-12V 4 c/o contacts, 1100. 
Delay relay, 115V 20 sec coil, mains 
contact 60p; 230V col l 30 sec delay £1. 

CRYSTAL FILTER UNIT 
Chassis 210 x 115 x 80mm containing 
24 way switch, 24 HC6U xtal holders, 
24 beehive trimmers, + board with 
4 BF115, R's C's, etc. £3S0. 

5MHz FREQUENCY 
SOURCE 

High stability, better than 2 x 10 x 

short term, better than 1 z 10-, per 
month. 12-8V drive voltage, output 
5MHz into 50R £12. 4.433619MHz 
colour sub -carrier crystals 60p. 

BOOKS 
All by R. M. Marston, these titles use 
readily available components. 
20 Solid State Projects for the Home 
£2. 20 Solid State Projects for the 
Car & Garage £2. 110 Semiconductor 
Projects for the Home Constructor 
£2.70. 110 Thyristor Projects for the 
Home Constructor £270. 110 Inte- 
grated Circuit Projects for the Home 
Constructor £2.70. 110 Op Amp 
Projects for the Home Constructor 
(uses 741) £2.70. 110 CosMos Digital 
IC Protects for the Home Constructor 
£2.09. 110 Electronic Alarm Protects 
for the Home Constructor £3.15. 

vero 

BOXES, 
CASES & 
BOARD 

VER OBOARD 
Size ó. 0.1, plain 

5 x 31" 50p 55p 40p 
17x31" £1.90 £1 80 £1.30 

PINS 
Full or half pins, 0.1 or 0.15 350 100. 

Spot face cutter for 0.1 or 0.15" 75p. 

DIP BREADBOARD 
Accommodates 20 x 14 way or 16 x 

16 way IC's £2.00. 

OFFCUTS 
Pack A, All 0.1" 
Pack B, All 0.15" 
Pack C, Mixed 
Pack D, All 0.1" plain 

Each pack contains 7 or 8 pieces with 
a total area of 100 sq Ins. Each pack 
is £1 30. Also available by weight, 
lib £3.45, 101bs £28. 
We are also VERO wholesalers- 
Trade price list on request from 
Bone Fide t 

VEROCASES 
Plastic top and bottom, ally panels 
front and back. 
Type 

14110 
205 x 140 x 40mm £3.30 

111 205 x 140 x 75mm £370 
1412 205 x140 0110mm £4.60 
1237 154 x 85 x 40mm £2.30 
1238 154 x 85 x 60mm £2.90 
1239 154 x 85 x 80mm £3.64 

PLASTIC BOXES 
Professional quality, two tone grey 
polystyrene with threaded Inserts for 
mounting PC Boards. 
Type 2518 120 x 65 x 40mm £2.25 

2520 150 x 80 x 50mm £2.09 
2522 188 x 110 x O0mm £3S0 

Sloping front version, 
Type 2523 220 x 174 x 100/52mm E660 
Type 1798171 x 121 x 75/37: Sm m £4-50 
Gen Purpose plastic potting box 
71 x 49 x 24. In black or white 400 
Hand Controller box, shaped for 
ease of use In the hand, 94 x 61 x 23mm 

62p 

S-DECS & T-DECS 
S -DEC Breadboard £2.10 
T -DEC Breadboard £3.75 

SOLDERING IRONS 
Antex 15W Model C £3.70 
Antex 15W Model CCN £4.00 
DeeGee 25W Model 3012 £2.90 
Lltesold 10W £4-H 
8040040W £240 
Instant Heat Soldering Gun with 
built in lighting unit and 5 spare 
tips £4 -SO. 

SOLDER 
Multicore small reels, size 10 22g 
£1.45; Size 12 18g £1.45; 5009m 
reels 16g £4.00; Small packs of 18 or 
22g 3013. 

OUR 44 page CATA- 
LOGUE FREE with orders 
over £2. (Send 10p if 
under, or 20p stamps for 
just catalogue). 

SURPLUS CAPACITORS 
15,030uF 6V 35mm dia x 55mm PC lop 
1,250uF 16V 20 x 50mm, tags 10p 
1,250uF 40V 25 x 80mm, tags 20p 
800uF 40V 25 o 50mm, tags 161) 

10,000uF 10V 35 x 80mm, tags isp 
8,400uF 10V 35 x 80mm, tags 20p 
4,000uF 25V 35 o 80mm, tags 25p 
10,000uF 16V 40 x 80mm, tags 30p 
50uF 350V 25 x 50mm tags 120 
1500uF 18V 18 x 34mm PC 6p 
18,000uF 25V 50 x 105mm, screws 6111, 

NB: Add 30p postage for any quantity 
Miniature resistors, carbon film 5% 
1yp each, £1 00 per 100 of one value 
IR to 10M. 1W metal film 2}p each. 

BULK OFFERS 
3mm wander plugs, black only at 
special price of £220/100, 
63mA 20mm quick -blow fuses, £2/100 
24V 1W LES lamps £3 00/100 
350mA 20mm AIS fuses £41100 

SPECIAL OFFER of 
PLUG -1N MODULES 

Large quantity just arrived, several 
Jiff types. Case size 77 x 50 x 50mm, 
either octal or 11 pin base. Send SAE 
for full list of types and circuits. 
Type R: Contains 6A 200V SCR, 
4 z 5A 300V diodes, 24V reed relay. 
C, R, etc. Octal base. With circuit. 
Only £1.00 each, 10 for £6.0O. Type M: 

5 BC184, C426, min. R's and C's 8Sp. 
Panel with 2 6A 400V trlacs, 700C, 
2N1711, 100V 1A bridge, 2 pots, 
1 preset, zeners, R's, C's, etc. Only 
£1 50. 

MULTIMETER MODEL 
LT22 

WHAT A 

BARGAIN 11111 

Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0-0.5- 
2-S-10-50-250-1000 AC Volte 0-10-50- 
250-1000 DC Current 0-50uA-25mA- 
250mA Resistance 0 -50k -500k -5M 
(Mid Scale 300 -3k -30k) db's 4 ranges 
-20db to +42dB. Size 130 x 90 a 

42mm. £1270. 

5V 12A REGULATED 
POWER SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with Instruction 
manual. Load regulation 0.15%. 
Thermal & Electronic overload 
protection. Only £2400. 

TRANSFORMERS 
All have mains primaries, secon- 
daries as follows: 6-0-6V 100mA OSp; 
9-0-9V 75mA £1.00; 12-0-12V 50mA 
OSp; 12-0-12V 100mA £1 10; 8.3V 11A 
£1.95; 6-0-6V 1}A £2.30; 9.0-9V IA 
E2 55; 12.0.12V to £205; 12V 5A 
£3-6S; 12V 8A £435; 20V 55mA OOp; 

22V 100mA £1.00; 29V 50mA 80P; 
Multitapped types, 0-12-15-20-24.30V 
IA £3 SO; 2A £S-00; 20-0-20V 2A 
£440; 24V 500mA £1 SS. 

Our retail shops at 21 Deptford Broadway, London, SEE (01.652 2009) and 
36 Lower Addlscombe Road, Croydon (01.606 2950) stock some of the adver- 
tised goods for personal callers only. Ring them for details. 
SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES 
All prices quoted include VAT and UK/BFPO postage. Most orders despatched 
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1 

Send 10p for Multimeter catalogue-free on request on orders over £3. Official 
Orders accepted from Schools. etc. (Minimum invoice charge £5). Export/ 
Wholesale enquiries welcome. Wholesale list now available for bona -fide 
traders. Surplus components always wanted. 
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Detecknow 
ledgey 
Detecknowledgey 7 No, we haven't forgotten how to spell - a 

number of you thought we had during our 'Tecknowledgey' ad 
series last year - it is simply an expression of Ambit's specialist 
topic for Summer 1977: Metal Detectors. In other words, we 
want you to know that we know about them, not just selling 
them, but how they work, and why. It is surprising how few 
people can explain the theory and application of first principles 
to metal locators. Things like why a bunch of keys can 
sometimes fail to register, whilst a 2p piece indicates at 8 -10" 
or why a lump of iron reacts as if it were non-ferrous. See our 
new publication on the subject, a consise reference work that 
sets out to explain from first principles the various phenomena 
you will encounter. £1.00 inc PP. 

PW SEEKIT COMPLETE KIT 
Speaking of technology - that is, the application of scientific discoveries 
to practical situations and every day equipment - the PW Seekit can claim 
to have used a few innovative features only achievable with devices that 
we have been largely instrumental in promoting, so it is not surprising we 
are able to offer complete kits, and all parts for this exciting project. 
The complete Seekit-kit costs £36.00 including PP AND VAT. This kit 
contains all electronic and plastic components (undrilled), bar things like 
glue, foil etc., which you are more than likely to have around the house. 
An SAE will bring you our new leaflet (A5 size please) with a more 
detailed list. Please note we can only consider service/testing on complete 
kits purchased from US. 

BIONIC FERRET 4000 
Not an electronically souped up rabbit catcher, but AMBIT'S own VCO 
metal locator system. The £40.74 ferret, (a saving of aprox. £3.529m on 
the human version), comes complete with drilled, and cut -plastic parts, 
earpiece, all electronics etc. The £40.74' includes PP and VAT at 8%. 
A free copy of metal Detecknowledgey with all kits. 

Wireless COMPLETE TUNER KITS 
MODULES COMPONENTS etc 

Linear ICs: 
CA 1. 

MC1310P 2.20 
TBA120 0.75 
uA753 1.80 
HA1137W 2.20 
CA3090AQ3.75 
HA1196 
uA720 
CA3123E 
HA1197 
TBA651 
LM380N 
LM381N 
LM3900" 
TDA2020 
TBA810 
TCA940 

4.20 
1.40 
1.40 
1.40 
1.81 
1.00 
1.81 
0.75 
2.99 
1.09 
1.80 

7805UC 1.55 
78M12" 1.20 
tda1412" 1.20 
7815" 1.55 
78M20" 1.20 
78M24" 1.20 
uA723CN" 0.80 
TAA550 0.50 
8038CC 4.50 
NE555V 0.70 
NE566/7 2.50 
NE565 2.50 
NE560 3.50 
MC1312 1.50 

Digital ICs 

11C90DC 14.00 

40673 0.57 
MEM680 0.75 
MEM614" 0.38 
Varicaps 
BA102 0.30 
BA121 0.30 
BB104 0.45 
BB105 0.32 
MVAM2 1.35 
MVAM115 0.95 
MVAM125 0.90 
TUNER BITS 
E F5800 14.00 
E F5600 12.50 
EC3302 7.50 
8319 12.00 

7253 26.50 
7252 26.50 
7020 built 6.95 
7030 .. 10.95 
91196 .. 12.99 
92310 .. 6.95 
7701 .. 26.50 
71197 .. 11.35 
Int. Mkll complete 
FM tuner kit £65.00 
0-£3 carriage) 
Larsholt Signalmaster 
Mk 8 kit. Suitable for 
beginners too £85.00 
Audiomaster 25W Af 
kit amplifier £79.00 

VAT extra 12.5%, ("=8%). PP 22p per order - unless otherwise shown. 
Full cátalogue much new stuff since 76) 40p. SAE for free (A5) prices 
37a High Street, Brentwood, Essex. CM14 4RH. (0277-216029) 

ambit 
international 

When you make your 
own PCB's, 
you need the 
Dalo pen! 

The original etch resist 
marking pen that 
revolutionised one-off PCB 
drafting! Simply draw your 
circuit onto copper -clad 
board, allow ink to dry. 
then etch. A perfect circuit 
Is ready in minutes. 

Send in the coupon below 
for details of the Seno / 33 
range of aids to PCB preparation 

#1111i1M ffl111 MIR Ma RIM OM BIM MI NM 
Decon Laboratories Ltd. Freepost, Portslade, 
Brighton BN4 1EQ (no stamp needed) 

Name: 

' Address 

Phone 0273-414371 
Ile ma imm lam ma me ems se 

i 

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 
audy in your own honte, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractin 

POST OR PHONE TODAY FOR FREE BOOKLET 

C ICS To: International Correspondence 
Schools . Dept. No. 777G, Intertext House, LONDON 

43 

1113 SW8 4UJ or telephone 622 9911 in 
Se 

311 SubjeIsict of Interest_.... ......._ _... ..... 
as imi . Name .........in 

In 
MI 
In 

_. Tel?. so 

Ueu.uu IIUUIU1IIIIIUI.uIuuuiiiiiiI iiiiiiu..i. 
Address _. 
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"CARAVAN/CAR 

) 

Water and oil proof, 
Clang plug, length extended 
76p. 

CONNECTOR 
The famous Claim connectors 
heavy cut body enclosing 
the electrical socket and plug 
-screw together cannot be 
pulled out or come out with 
vibration. Socket screw on 
cover keeps out dirt when 
caravan is not connected. 
Socket 66.60. Plug 111659 or 
Socket fixed to solid angle 
iron (ready for mounting)thoroughly 
8860. 
3 CORE CURLY LEAD 

terminating each end with 3 pin 
approx. loft. Price 6600 + 

UNISELECTORS 
These are pulse operated 6 , ' 
switches as used in 
automatic telephone 
switchboards etc. A 24v 
pulse moves the switch 

a 

through one switch way 
all we have are of the 

25 switch full wiper 
type, the following sines 
are In stock: 

bank 6:60 + 3 bank & Homer 6660 
4 bank 4694 + 6 bank 67.02 

WEE MEGGER 1 
A VERY SPECIAL 
OFFER 
Most famous testing 

am Made by instruments. 
struhed k Made Vignol, a l 

must for every electrical 
contractor and 
man. In perfectan 

servicegoiice 

order having been 
reconditioned 

for the O.P.O. Price 414.00 + al lop. Put 80p -i- 6p. 

8 bank 11378 + 10 bank m1680 
12 bank 111396 + LOW R.P.M. MOTORS 

Made by Crouset - Bm1tIIs - 
,. BAIWA - Vernier and similar 

famous companies -all supplied 
ready for 230/240v 50hz mains 
working at 66.76 each. Following 

e' speed. n stook when preparing 
this advert, 
1 rev per day 8 rev per day 

, / ' 1 rev per hour 12 rev» per hour 
} rev per min 1 rev per min 
2 rpm 19 rpm 

5 rpm Id rpm 20 rpm 25 rpm 30 rpm 

BLOWER FAN 
Centrifugal type blower/ 
teas with rectangular 
outlets designed to St 

r"-", ^ into trunking for heat 
blowing etc. will also/ 
function w extractor, 

'.. T main voltage motors- 
three sizes available 
small (overall size approx 
49" x 4" x 4") 4850 - 
medium (overall else 
9" x 8" x 3" approx) 
611.00 -large (overall size 
12" x 12" x 10" approx) 
61350. 

I 2V AUTOMATIC SWITC H 
It can sometimes be a problem to 
find your car or caravan in a big 
car park or caravan site after dark, s, 
eo whynot lit a light that will come qt "teem 
on 

N. spier 
We 

automatically 
offeringi 

when it getsfo dark. exwl 
coare aa kit for this, ram 
12v light ssnbtive der ,T,"4"`...ß 
tub bulb and bulb holder 

lens, 
withthlwi 

casing with coloured 

P 
wiring diagram. 

avail ble + 8705 + 20p + 'lp. Main operation switch 
available 6896. 

REMEMBER 7.029 
We are still able to offer the electrical 
equivalent of this in 100 metre coil. at a 
very special price of 61086p, carriage 
118.50p. Our re - 
maining stook of .-- TAPE HEADS ETC. 

2 track record/playback 75p. 

4 track record/playback 61.10. 

Erase head 2 track 50p, 4 track 80p. 

Hu metal shield, and holden 660 each. 

2 track rip head and 2 track erase head 

schedg 

fora 

and fixed on mounting plate 

ready tape 61.86. 

CENTRAL HEATING 
HEAR': S ' ' I, 4 
Randal (Illustrated) replace- 
meat in 3080 etc 68.76. 

t 
HORTBMAN 6680. + `a + 

ry 7¡rr 
SMITHS Controller 10/100 

complete In wall mounting 

this Is 8 core and 
earth, this is a little 
larger physically 
than twin and earth but If apace limited then just 

remove the unwanted core before taking cable into email 
socket box. 

FREE Telephone line. If you are wing the above cable for 
caking a supply to a shed or remote point then the third 
core can be used ae a telephone line. For lighting we can 
offer 1.5mm. Three core at 6660 carriage Cí80. 

INDUCTION MOTORS 
230v mains operated -precision made as used in fans- 
record players. Tape recorder -heaters etc. etc. 9 stack 

(aß lllwtreted) 61.86. l stack {176. 1" stack 4886. 

case 47.50. MULLARD UNILEX wt.. 

A mains operated 4 + 4 I _411* 
stereo system. Anted one 
of the finest performers ,t 
In the stereo field this T. - 

for almost kanya one id,eeasy tto- a " 
assemble modular form and .. .' 
complete with a pair of 
Goodman» speakers this should sell at about 1180 -but due 
to a special bulk buy and as an Incentive for you to boy 
this month we offer the system complete at only 614.00 
Including VAT and postage. 

T HIS MONTH'S SNIP 
HI FI RECORD PLAYER 

Stereo 6 watts per 
channel. Rusefan made 
but guaranteed re- but 

Travel dam- 
t 

aged or Met line 

rejects, in need of 
TM . 4 attention, cousist of 

`>) mains operated record 
deck - mounted In 

wooden plinth with super 10 watt amplifier. Controls 
are 'on off", "Tape/phone" "mono/stereo", "Base" 
"Treble, "Balance", "Volume". We are offering these 
at price of record deck only so are a bargain not to be 

mired only 68.765. post 32.00p. Note cartridge and all 
spares are available at low prices. 

MOTORISED DISCO SWITC H 
With six 10 amp changeover 
ewltahss. Multi adjustable 
awltehes are rated at 10 amp 
each so a total of 2000w% 
can be controlled and this f 
would provide a magnificent 

6486 a Paid. 
display. 

poeter 
awn. 

VAT Paid. 
Ditto 9 

Paid. DITTO 
Post 

12 
5 

VAT BUT 
SWITCH66.76 POST a 
VATT PAID. 

IT'S FREE I 
Our monthly Ad Advertising Bargains 
List gives details of b Ins arriving or lust 
arrived -often bargains which Sall out before 
our advertisement can It's an Inter. 
listing list and It's free -just send S.A.E. Below 
are a few of the Bargains still available from 
a Iist. I DELAY 

SWITC H 
Mans operated -delay can be 

acourately set with pointer. 
knob for periods of up to 

29 his. 2 contacts suitable to 

switch 10 amps--ebeond 
contact opens few minutes 

after 1st contact 965 

MAINS TRANSFORMER 
BARGAINS 
80v 9 amp 61.86 - 

^P. 

18v 1 amp 61.66 
88v 2 amp 61.88 : 
25, 19 amp 61'76 
24v 2 amp 6800 
00e 2 amp £460 
9v 1 amp 4188 /l 

Luminous Rooker /witch, suitable for 18 amps at mains 
voltage, these are illuminated with neon through amber 

bxrgal.naep'i, Ilip +fi 
fixingInto hole doe 19" x lj Special 
lilb 

Chrome Plated Petal Legs, heavy duty, really good 
quality, made originally !or an expensive Duce outfit. 
height 12", 61.80 per set of 4 plus post 809. 

Students Relay Parosl. 10 Multi contact 800 type relay. 
all different coil values covering most saps: mentors. 
needs. Total retail value approx. 410 -yours for 48 plus 
30p post. 
SIR Retort Auto -changer, current model of very high 
repute with a ceramic stereo cartridge 610.96 + 41.97. 
Poet 41.00 + 129p. 
/peaks bargain, 13" x 8" E.M.I. 10 watt speaker with 
twin tweeter, and cross -over a really fantastic performer. 
Regular price over 413 each -we have a limited quantity 

WAFER SWITCHES 

6 pole 2 way 12 pole 2 way 18 pole 2 way 
6 pole 8 way 10 pole 8 way 16 pole 3 way 
4 pole 4 way 8 pole 4 way 12 pole 4 way 
8 pole 6 way 8 pole 6 way 9 pole 6 way 
2 pole 8 way 4 pole 8 way / pole 8 way 
2 pole 8 way 4 pole 8 way 6 pole 8 way 
1 pole 10 way - 4 pole 9 way 8 pole 9 way 
1 ore 12 way 2 pole 10 way 8 pole 10 way 
all /1 W each all 6S41 each all 68.19 each 

Multi bank switches up to 72 pole 2 way -to 12 pole 12 

way quickly made to special order, 

8.6v.0.8.5v 9 amp 4196 
10v 20v 30v 40v 
260 watt loading 66.60 
20 watt auto 110v 6185 
100 watt auto 115v 4176 

THERMOSTATS 
Refrigeration as illustrated with 86" 
capillary 61S8. 
Limpet Mat must be mounted n close 
contact calibrated 90'-190'F 18 amp 

-ir contacts 6188. 
Appliance gist fix like a volume control- 
16 amp contact 80'-SO.F 45p. - ditto but for high temps 61.96 
Over Stat -with Berson and capillary 865 

I ohm coil U + 00p each post and insurance. 
Motor with Ian blade -if you want something to cool or 

if you are making a cooker hood or a blower heater etc. 
this may be the answer. Quiet running induction motor 
with a set of Smith's fan bindes, approx 6" dia. 6300 + 
18p. Poet 40p + 49. 
Mloroewlteb bargalo Honeywell, brand new 10 amp 
250» gold on silver contacts, standard Axing, normal 
operation. Price lop + 1p-10 for 61, post k VAT yield. 

Cooling Sss-heavy duty for TOI type semi-conduetore. 
extruded aluminium, sloe 49^ x 8". Price 609 seem. 

Instrument tasse -portable, about the sise of portable 

TERMS: 
typewriter, actually 18^ x 10" x 4^ thick approx. with. 
carrying handle. Inside these boxes there Is a mane 
transformer with two outputs 12v and 8v and two full 
wave rectifiers with smoothing condenser. as well as 

many other useful components, fuse holders etc. May be 
just the thing you are looking for for that portable 
iuetrument. Price 68.60 + 28p, Poet 70p + 7p. 

Fluotesaat kit for 61t tube. Tale is another exceptional 

24 HOUR 
-°''l'r 

IZr:t. 

6sa,. 

't 

'-zee" 
79a 

TIMERS 
TIMKEN 
As Illustrated with sun correction 
made for O.P.O. phone bozss unwed 

Cash with order-d,llvery same day as order received 
price, Include. VAT and carriage unless stated but orders 
under 18 must add 60p to offset packing etc. 
BULK ENQUIRIES WELCOMED. 

and perfect am 20 amp swltchl 
contacts. 
/MITHS 
Timer heart similar to Autoset etc, 
r 18 amp on/off per 24 hie. /116. 
2 18 a 
Module really miniature (approx 2" 
cube) but with 2 15 amp on/off per 
04 lira. 4460. 

J. BULL(ELECTRICAL) LTD 
)s. PW (Dept. 103 TAM WORTH RD. 

4^RnYf]C/N CR9 ISG 

bargain. It comprises polyester flied almost silent running 
60w choke made by GEC, starter and holder, tube ende 
and terry clips to hold the tube and wiring diagram etc. 

M° 
'/ 

IMP atonly 61.7a+12p the lot + 
0Op + 4ppat and packing. Just what sort of a bargain 
this 1» will be realised when you look at the new prices for 
chokes only: the recommended list price of 65w le now 
over 3300. 

100 
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BEFORE YOU BUY AN AMPLIFIER MODULE -CHECK: 

DOES IT HAVE * 3A DRIV RSR (100 WI UTNIT) * NTEGRALBOUTPUT CAPACITOR 

THEN COMPARE WITH THE TAMBA RANGE-EXCELLENT VALUE -25, 50 & 100 W RMS 

ALL PURPOSE 
MIXER/PREAMP 

TAM1000 100W 4 OHMS 65V 
TAM500 50W 4 OHMS 45V 
TAM250 25W 8 OHMS 45V 

POWER SUPPLIES 
For 1 or 2 TAM250/500 
For 1 or 2 TAM1000 

(Carr. 50p on supplies) 

Ell JO 
£7 SO 

£4 75 

E7 50 

EO 80 

Suits loads 4-16 ohms 
20-20,000 hz ±1dB 
Silicon circuitry throughout 
Glass fibre P.C.B. 
High sensitivity (100mV 10k) 

Low distortion (0 1%) 
Low profile (1" High 3+" x 3") 
75% efficient 
Accepts most mixer/preamps 
Four simple connections 

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc. 

WITH 60 mm SLIDER VOLUME) 

Anodised á printed facia 
Suitable for multiple input systems 
High & low impedance inputs 
High sensitivity 
Built in supply smoothing 
20-20,000 hz +1dB 
80dB Noise level 
Accepts a wide variety of inputs 
Wide range bass á treble controls 

Use up to 10 preamps with 1 power 

COMPLETE á TESTED assembly 
with T eble & Bass controls plus 
slider Volume Control. £650 

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.O D. (60p 
extra). We accept Access and Barclaycard-send or telephone your number-do not 
send your card. Add VAT at 8% to orders for 50-100W units and at 12+% for 25W 
units 

Hours, 9.30 a.m.-5 p.m. 
Monday-Saturday. 
Callers welcome. 
Tel: (01) 684 0098 

TAMBA ELECTRONICS 
BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY 

PHILIPS VHIlI75, I M 5 PHILIPS 
HI-FI C3-`0 

The top sellers for home assembly in 
Europe-now available in the U.K. 

Now- read all about the Philips range of 
quality kits for home assembly - mixers, amplifiers, 

speakers, etc, etc. Send today to 
S.S.T. Distributors (Electronic Components) Ltd., 

West Road, Tottenham, London N17 ORN 

Please send me, quickly, the new colour catalogue. Pwól 

Name 

Address 

SEND I 
TODAY! 

S.S.T. Distributors is a member of 
the Philips Group o) Companies 

THE 'METAC DIGITAL 
ALARM CLOCK 

Choice of Bright Orange 12 Hour Display, or 
Soft Green 24 Hour Display 24 Hour Alarm 
10 Minute Repetition Alarm Set indicator 
Accurate Silent Timekeeping British Designed 

and Built 

SAME DAY DISPATCH orders received 
before 2 pm are posted same day 

£12.99 + £1.04 VAT 
Cash, Cheque or Postal Order or if you wish to use Barclaycard 
or Access, simply quote name, address and card number when 
ordering. 

Metac-Electronics and Time Centre 

== DAVENTRYI I UXBRIDGE 
67 High Street 

Daventry, Northants 
Tel. (032-72) 76545 

3 The New Arcade, 
High Street, Uxbridge, 

Middx. Tel. (0895) 56961 
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NEW MAZDA VALVES 
All individually boxed. 
Prices include discount 
in lieu of guarantee. 
Prices on application. 

EXPRESS 
POSTAGE 
15p for 1 Valve. 
Each additional Valve 
add 2p In UK. 

5040 1 20 EC90/8C4 0-00 EL84/6P15 0 76 

5V4G/5Z4G 0.80 EC97 0.92 EL90/8A05 0 94 

8BH6 1-20 ECC81/ EY88/87 04 

8BJ8 0.00 12AT7 0-04 EZ80 OOS 
8BW6 1.30 ECC82/ EZ81/UU12 0.00 
68W7 1.12 12AU7 054 EZ90/6X4 0 72 

6F23/30F5 1-32 ECC83/ GY501 1.32 
6F28 0-04 12AX7/8L13 0-50 GZ34 1-24 
6L6GA 1.20 ECC85/6L120-02 PC86 1 00 
6SN7GT 1-32 ECC804/6/ PC88 1 00 

BVBGT 1-00 30L2 1-24 PC97 0-0O 
128H7 0-08 ECF80 0-00 PC900 092 
30C15 1.20 I ECF82 0-04 PC84/30L1 0.64 
30C17/PCF871.20 ECH81/6C121.04 PCC85 0 01 

30F32/1 1.00 ECH84 1-05 PCC88 0.92 
30FL12/ ECL80 0 80 PCC89 1.04 
PCE82 1.44 ECL82/ PCC789 0 56 

30L15 1 32 6PL12 072 PCF80/30C1 0.72 
30L17/ ECL86 0011 PCF82 1-20 
PCC806 1.32 EF80 0.64 PCF88 0.92 
30P12 1.32 EF85/8F26 0-44 PCF801 1.02 
30PL1 1.32 EF86 1-20 PCF802 0 72 
30PL13 1 U EF91 /6F12/ PCF805/ 
30PL14/ 8D3/8AM6 1.32 30C18 1 28 
PCL88 1.60 EF93/6BA6 0 00 PCF806 1.04 
30PL15 1.44 EF94/8AU8 0 80 PCF808/ 
DY86/87 0.56 EF183/6F29 0.44 30FL14 120 
DY802 O -N EF184/6F30 0 M PCH200 1 24 

EB91/8AL5/ EH90 1.00 PCL82/ 
602 0 72 EK90/6BE6 0.76 30PL12 4-68 

PCL83 0.42 
PCL84 0.74 
PCL88 0-08 
PCL805/85 0'00 
PD500 3.00 
PFL200 0.44 
PL38/PL302 
30P19 0-82 
PL81A/ 
PL81 1-00 
PL84/30P18 0.84 
PL504/ 
PL500 0.% 
PL508 1.32 
PL509 2.16 
PL519 2.99 
PL802 1.40 
PY33 0.84 
PY88 0-08 
PY500A 1.30 
PY801 /PY81 / 
PY800 0 72 
026/R20 1.14 
U193 0.72 
UCL82/ 
10PL12 0.84 
UL84/10P18 1.60 
UY85/U381 0.80 

MULLARD PRICES AVAILABLE ON REQUEST 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. 

AZ1 1.00 
AZ31 1-00 
C8L31 1-40 
CL33 1.54 
CY31 1-04 
DAF91 0.44 
DAFOO 0.64 
DCC90 1.85 
DF91 0-40 
DF96 0-60 
DK91 450 
DK92 1.00 
DK96 0.75 
DL92 0.30 
DL91 0-05 
DYES 0.55 
DY88 0.45 
DY87 0 45 
DY802 0.47 
EABC80 0-34 
EAF42 0.70 
E891 0.30 
08C33 1-00 
EBC41 4-75 
EBC81 0 40 
EBF80 O -N 
EBF83 0.40 
EBF89 0.32 
EBL31 2-00 
ECC81 0-45 
ECC82 0.38 
ECC83 0-34 
ECC84 0.35 
ECC85 0-05 
ECC88 0.54 
ECH35 1-50 
ECH42 0-05 
ECH81 0.35 
ECH83 1-45 
ECL80 0.44 
ECL82 0.42 
ECL83 1-65 
ECL86 0SS 
EF37A 3-00 
EF39 1-74 

EF80 0-35 
EF85 0-45 
EFES USSR 

0-44 
EF86 Mullard 

2-04 
EF89 0 35 
EF91 0.65 
EF92 0-50 
EF95 USSR 

0-45 
EF95 UK 145 
EF98 0.44 
EF183 0-40 
EF184 0-40 
EL32 0.60 
EL33 340 
EL34 1-20 
EL38 0.60 
EL37 3.40 
EL41 1-26 
EL42 1-05 
EL84 0-35 
EL95 0-M 
EM80 0.55 
EM81 ON 
EM84 0-40 
EM85 1-00 
EM87 1-04 
EY51 0.45 
ETU 0.50 
EZIO 0-00 
EZ41 075 
EZ80 030 
EZ81 0-01 
GY501 1-32 
GZ30 0-05 
GZ32 0 -OS 
GZ34 0.75 
HN309 1-54 
KT61 3-40 
KT68 4-00 
KT81 

(7C5) 2.00 
KT88 4.7S 

KTW61 1.50 
MU14 1.00 
N78 7-50 
0A2 0-45 
0132 045 
PC86 045 
PC88 4-45 
PC97 0.55 
PC900 0.55 
PCC84 0.45 
PCC88 0-42 
PCC89 0.55 
PCC189 0.45 
PCF80 0.40 
PCF82 0.42 
PCF86 0-45 
PCF801 0.40 
PCF802 0-72 
PCF805 1-20 
PCF806 0.80 
PCF808 1-24 
PCL82 0.45 
PCL83 070 
PCL84 0.50 
PCL85 0.60 
PCL88 0-S0 
PCL805/85 

0.110 
PD500 3.00 
PEN45 0-85 
PL38 0.43 
PL81 0.55 
PL82 0-50 
PL83 O -S4 
PL84 0-S4 
PL504 0.90 
PL508 1.32 
PL509 2.1i 
PL802 1.80 
PY33 0 03 
PY81 0-54 
PY82 0.45 
PY83 0-S4 
PY88 0.811 
PY500A 1.34 

PY81/800 0.50 
PY801 0.55 
U14 0.75 
U25 1.00 
U28 0.85 
0191 0-75 
UABC80 0.40 
UAF42 0-7S 
UBC41 0.60 
UBC81 0.10 
UBF80 0.30 
UBF89 0-5O 
UCC85 0.54 
UCH42 O-84 
UCH81 0.50 
UCL82 0.40 
UCL83 125 
UL41 0-75 
UF89 0-S0 
UL41 0-05 
UL84 0-50 
UY41 0.55 
uvas 045 
VR105/30 5 40 
VR150/30 0-45 
1R5 050 
1S5 040 
1T4 0-M 
3S4 0 50 
3V4 0 -SS 
5R4GY 1.20 
5Ú4G 1-25 
5U4GB 0.70 
5Y3GT S65 
5Z4G 0.95 
6/30L2 000 
6AK5 USSR 

0.45 
6AK5 UK 1.65 
8AM5 2.00 
BAOS 0.50 
6AS7G USSR 

1.00 
6AS7G RCA 

4.50 
OATS 9.40 
6AU6 0.40 
6BA6 0.80 
8BE6 0.45 
88146 1.20 
68Jß 0.00 
6BQ7A 0 -SS 
BBR7 3.00 
6BS7 4.00 
OBW8 3.00 
OBW7 1.12 
ßC4 0.40 
8CD6GA 2.54 
OCHO 3 -SS 
8CW4 4.00 
6F23 0-00 
ßF25 1-00 
6F28 0-00 

6J5M 0.85 
8J5G 0-45 
BJ8 0.35 
6J7G 0-80 
BJ7M 0 -BS 
6K8GT 0-00 
8K7G 0.05 
8K7M 0.45 
6K8G 0.45 
6K8M 0.70 
BL6G 2-50 
6L6GC 1-20 
607G 0.40 
607M 0-00 
BSL7GT 055 
6SN7GT 0-55 
BSQ7GY 0-00 
BUSC 130 
6V6G 
6VBGT 
6X4 
6X5G 
6X5GT 
786 
787 
7C5 
7C6 
7H7 
7R7 
7S7 
7Y4 
12AT6 
12AT7 
12AU6 
12AU7 
12AX7 
12ßA6 
1213E6 

30C1 
30C15 
30C17 
30C18 
30F5 
30FL1 
30FL2 
30FL14 
30L15 
30L17 
30PIMR 
30P12 
30P19 
30PL1 
30PL13 
30PL14 

000 
O .40 

045 
0.45 
0.55 
0-80 
0.80 
2-00 
1.00 
0.80 
1.30 
2-25 
O -00 
0.45 

0.45 
0-50 
0.38 
0.34 
0.50 
0.04 

0-40 
1-00 
1.00 
1ß8 
1.00 
1.00 

1.00 
1.28 
0.85 
0-ºS 
1.30 
1.00 
0.85 
0-05 
1.44 

1.08 
35W4 0-S0 
35Z4GT 0.70 
50CD6G 2.54 
807 1.00 
8131TT 17-50 
813 USA 2750 
813USSR 6.00 
886A 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
1Sp per order in UK. 

AA119 0.07 BD124 0.75 
AAZ13 0.10 BD131 0.40 
AAZ15 0.12 80132 0.45 
AC107 0.75 BF115 0.20 

AC126 025 BF167 0.20 
AC127 0.25 BF173 0.25 
AC128 0.22 BF179 0.30 
AC178 0.27 BF180 0.30 
AC187 0.25 BF181 0-34 
AC188 0.25 BF194 0-10 
ACY21 0-55 BF195 0.10 
ACY39 1-00 BF197 0-12 
AD140 LOS BF200 0 32 
AD149 0.05 BFS81 0-25 
AD181 0-45 BFS98 0-25 
AD162 0-45 BFW10 0.61 
AF115 0.25 8FX29 0-24 
AF116 0.25 BFX88 0.25 
AF717 0-25 BFY50 0.21 
AF186 1.60 BFY51 0.21 
AF239 0.45 BFY52 0-23 
ASY27 0.45 BR7O0 0-40 
ASY28 0 25 BY100 0.45 
AU113 1.70 BY128 0.12 
BA102 0.25 BY127 0-12 
BA115 0.15 BFX61 serles 
BC107 0-14 0-20 
BC108 0i4 BZY88 series 
BC109 0.15 0-12 
BC113 0.15 CRS1-05 0-45 
BC117 0-22 CRS1-40 060 
BC143 0.30 CRS3-05 0-45 
BC117 0.10 CRS3-40 0-7S 
BC148 0.00 MJE340 0-42 
BC189C 0.15 MJE370 0.65 
BC182 0-12 MJE520 0.60 
BC782L 012 MJE2955 1.25 
BC184L 013 MJE3055 0.75 
BC338 0'15 MPF102 0.44 
BCY32 1.00 MPF103 4.40 
BCY33 0-70 MPF104 0-/0 

BCY34 0-75 MPF105 0.40 
BCY70 0-13 NKT404 1-25 
BCY71 0.22 OAS 0-75 
BCY72 0-17 OA10 0.55 
BCZ11 1.25 0A79 0.12 
BD121 1.55 OA81 0-15 

SN7400 0.18 SN7428 0-40 
SN7401 018 SN7430 0-16 
SN7402 0.18 SN7433 0-37 
SN7403 0.10 SN7437 0-37 
SN7404 020 SN7438 0.37 
SN7405 0.22 SN7410 0.22 
SN7406 0.42 SN7441 AN 
SN7407 0-02 0.02 
SN7408 0.20 SN7442 0.79 
SN7409 028 SN7450 0-10 
SN7410 0iß SN7451 0-10 
SN7411 0.25 SN7453 0.10 
SN7412 030 SN7454 0.10 
SN7413 0.30 SN7460 0.10 
SN7416 0.34 SN7470 0.30 
SN7417 0.30 SN7473 0.41 
SN7420 0.10 SN7474 0.42 
SN7422 Oß5 SN7480 0.60 
SN7423 0.37 SN7483 1-10 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors 12+% 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

All transistors, I.C's 
offered are new and 
branded. Manufactured 
by Mullard, Texas, RCA, 
Ferranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. 
OA91 0-07 ZTX500 0.12 2N2905 0-34 
0A200 0.10 ZTX501 0-13 2N2005A 0-25 
0A202 0-10 ZTX503 0.16 2142908 Oß2 
OC18 1.25 ZTX531 025 2N2926 0-15 
OC20 200 ZTX550 0.10 2N3053 0.20 
0C23 2-2á 114914 008 2N3055 0.80 
0C25 0-6S 1144001 0.07 2N3525 0.00 
OCIO 0 75 184002 0.07 2N3614 1-00 
0C35 6.75 184003 0-00 283815 1.50 
OC38 0?S 1N4004 0.00 2N3702 0.13 
0C42 0.50 184005 0.0º 2N3703 0.13 
0C44 0.45 184006 0.10 2N3704 01S 
OC45 OJ5 1 N4007 0.11 2N3705 0.13 
OC71 Oß5 1 N4009 0.00 283706 0.13 
OC72 0-45 1 N4148 0'00 283707 0.13 
OC76 0-45 IS921 0-08 2N3708 0.09 
OC77 0.75 132033 0.20 2N3709 11.12 
0081 030 1S2051 A 0.20 2N3710 0.13 
OC81D 0.20 IS2100A 0.20 283711 0.13 
OC81Z 1 00 IS3010 0.25 283819 0.37 
OC83 0.55 281398 0.20 2N3820 O-55 
OC140 110 2N697 0.17 2N3823 0-R 
OC170 0 50 28708 0.12 283903 0.15 
OC771 0.50 2N706A 0.12 283904 0.1S 
0C200 1-00 2N1131 023 283905 0-17 
OC201 1.75 281132 025 283908 0-17 
OC202 1-50 2N1302 030 2N4058 0-14 
0C203 1-54 281303 0 40 2N4059 0-12 
OCP71 1.25 281304 0.45 2N4060 0.13 
ORP12 0.60 281305 0.45 2144061 013 
ORP80 O. 45 2N1306 050 284062 0.14 
TIC14 0-30 281307 0.50 284289 0.30 
TIC226D 1.40 281308 O -SO 3N125 1-75 
TIL209 0.22 2N1309 0.50 3N141 0.80 
TIP42A 0.70 281613 0.21 10380 I-45 
ZTX107 0-10 2N2147 1.20 40381 11.43 
ZTX108 0-10 
ZTX300 0.12 
ZTX301 0.13 

2N2369A 0.25 
282846 0.50 

40382 0-46 
40430 04S 

ZTX302 0.17 2N2904 0.25 
ZTX304 0-22 2N2904A 0.25 

SN7488 0.47 SN74145 1.26 SN71192 2-0O 
SN7490 0-55 SN74150 1-75 SN74193 2-00 
SN7491AN SN74151 1-00 SN74194 1-34 

1.00 SN74154 2-00 SN74195 1-10 
SN7492 0.70 SN74155 1-00 SN74198 1.20 
SN7493 0-70 SN74158 1-00 SN71197 1.28 
SN7494 0.00 SN74157 0-95 XN74198 2-77 
SN7495 0.00 SN71170 2-52 SN74199 2.52 
SN7196 0-0S SN74174 1.57 
SN7497 3-87 SN74175 1.10 
SN74100 1.80 SN74176 120 
SN74107 0/5 SN74190 2-00 
SN71110 0.58 SN74191 2.04 
SN74118 0-00 

DIL 8 pin 15p SN74119 1.0 
SN74121 0i0 
SN74122 0.70 DIL 14 pin 15p 
SN74123 1.00 
SN74141 0-96 SOCKETS16 pin 1/p 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

VCR 139A 

All at £8.00 each, p h p 50p 

Add 8% VAT 

SPECIAL OFFER 

TERMS OF BUSINESS: C.W.O. A/c's available to approved companies 
on application. Telephone and telex orders accepted. Export and Stade 

enquiries welcome. Open daily to callers 9 a.m.-S p.m. Monday to Friday 
Prices correct when going to Press. 
Prices on application for any type not listed. 
Obsolete valves a speciality. 

VALVE MAIL CO. 
Climax House, FallsbrookORDER Rd., 

TELEPHONE 

01-677 2424 Streatham SW16 6ED 
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SEMICONDUCTORS COMPONENTS 
DIODES 

Type Price Type Price Type Price 
AA129 £0'06 BY100 £0-16 BYZ11 £0.31 0A91 
AAY30 £0.09 BY107 £0-12 BYZ12 £0.31 0A95 
AAZ13 £0'10 BY105 £0.16 BYZ13 £0.26 0A182 
AAZ17 £0-10 BY114 £0-12 BYZ16 £0.41 0A200 
BA100 £0'10 BY124 £0-12 BYZ17 £0.38 0A202 
BA102 £0-32 BY126 £0-15 BYZ18 £0.36 SD10 
BA148 £0-15 BY127 £0 16 BYZ19 £0.20 SD19 
BA154 £012 BY128 £0-16 OA10 £0.35 N34 
BA155 £0-14 BY130 £0-17 OA47 £0.07 N34A 
0A156 £0-14 BY133 £0-21 0A70 £0.07 N914 
BA173 £0.15 BY164 £0-51 0A79 £0.07 N916 
BB104 £0.15 BY176 £0-75 OA81 £0-07 N4148 
BAX13 £0.07 BY206 £0.00 0A85 £0.01 S44 
BAX16 £0.08 BYZIO £0.36 0A90 £0-07 S920 

£0-07 
£0'07 
£0-07 
£0.01 
£0-06 
£0-06 
£0'06 
£0-07 
£0.07 
£0.08 
£0.06 
£0.06 
£0.05 
£O -N 

SILICON RECTIFIERS 
Type Price Type Price Type Price Type 
S920 £0N N4003 £0.07 S020 £0.10 S031 
S921 £0.07 N4004 £0-08 S021 £0 11 N5400 
S922 £0.00 N4005 £0.09 S023 £0 13 N5401 
S923 £0-N N4006 £0.10 S025 £0-14 N5402 
S924 £0.10 N4007 £011 S027 £0.16 N5404 
N4001 £0.05 S015 £0.01 5029 £020 N5406 
N4002 £0.08 N5407 

TRIACS 
2 AMP TOS CASE 

Volts No. Price 
100 TR12A/100 £0 31 
200 TR12A/200 £0 51 

400 TR12A/400 £0 71 

Price 
£0.25 
£0.13 
£0 15 
£0 16 
£0 17 
£0.21 
£0 25 

10 AMP TO48 CASE 
Volts No. Price 
100 TR110A/100 £0.77 
200 TR110A/200 £0.92 
400 TR110A/400 £1.12 

6 AMP TON CASE 
Volts No. Price 
100 TR16A1100 £0.51 
200 TR16AI200 £0.61 
400 TR16A/400 £0.77 

10 AMP TO40 CASE 
Volts No. Price 
100 TR110A/100 £0.77 
200 TR110A1200 £0 92 
400 TR110A/400 £1.12 

SUPER UNTESTED PAKS 
Pak 
No. Qty. No. Price 
U50 100 Germ. gold bonded 0A47 diode 16130 £0.68 
US1 150 Germ. 0A70/81 diode 16131 £0.60 
U52 100 Silicon diodes 200mA 0A200 16132 £0.68 
U53 150 Diodes 75mA 1N4148 16133 £0.60 
U54 50 Sil rect top hat 750mA 16134 £0.68 
U55 20 Sit rect stud type 3 amp 16135 £O -N 
056 50 400mW zeners DO7 case 16136 £0.68 
U57 30 NPN trans BC107/8 plastic 16137 L080 
U58 30 PNP trans BC177/178 plastic 16138 £0.68 
U59 25 NPN 7039 2N697/2N1711 silicon 16139 £O N 
U60 25 PNP T059 2N2005 silicon 16140 £O 60 
U61 30 NPN TO18 2N706 silicon 16141 £0.00 
U82 25 NPN BFY50/51 16142 £O -N 
U63 30 NPN plastic 2N3906 silicon 16143 £0 60 
U64 30 PNP plastic 2N3905 silicon 16144 £0.68 
U65 30 Germ. 0071 PNP 16145 £O 60 
U66 15 Plastic power 2N3055 NPN 16146 £1-20 
U67 10 TO3 metal 2N3055 NPN 16147 £1.29 
U68 20 Uniiunction trans IIS43 16148 £0-60 
U69 10 1 amp SCR TO39 16149 £1.20 
U70 8 3 amp SCR TO66 case 16150 £1.20 
Code Nos. mentioned above are given as a guide to the type of 
device in the pak. The device themselves are normally unmarked. 

LINEAR PAKS 
Manufacturer's "Fall Outs" which include 
Functional and part -Functional Units. 
These are classed as "out of -spec" from 
the maker's very rigid specifications, but 
are ideal for learning about ICs and ex- 
perimental work. 
U721-30 Assorted Linear Types, 709 741, 
747, 748, 710, 588, etc. 

ORDER No.16227 £1.50 
U76SD FM STEREO DECODER 
51Cs 76110 equivalent to MC1310P-MA767. 
Data supplied with pak. 

ORDER No. 16229 £1 -SO 
U76A AUDIO POWER OUTPUT 
AMPLIFIERS 
8 assorted types. SL403, 78013, 76003, etc. 
Data supplied with pak. 

ORDER No. 16228 £1-00 

THYRISTORS 
600mA TO10 CASE 7 AMP TO46 CASE 

Volts No. Price Volts No. Price 
10 THY600110 £0.13 50 THY7A/50 £0-48 
20 THY600/20 £0.13 100 THY7A/100 £O - SI 
30 THY600/30 £0.19 200 THY7A/200 £0.57 
50 THY600/50 £0.22 400 THY7A/400 £0.62 

100 THY600/100 £0.25 600 THY7A/600 £0.78 
200 THY600/200 £0.36 800 THY7A/800 £0.92 
400 THY600/400 £0.45 

1 AMP TO5 CASE 
Volts No. Price 
50 THY1 Al50 £0.26 

100 THY1 A/100 £0.27 
200 THY1A/200 £0.28 
400 THYIA/400 £0.38 
600 THY1AI600 £0.45 
800 THY1A/800 £Oi8 

10 AMP TON CASE 
Volts No. Price 
50 THY10A/50 £0.51 

100 THY10A/100 £0.57 
200 THY10A/200 £0.62 
400 THY10A/400 £0.71 
600 THY10A/000 £0.99 
800 THYIOA/800 £1.22 

3 AMP TON CASE 
Volts No. Price 
50 THY3A/50 £0.25 

100 THY3A/100 £0.27 
200 THY3A/200 £0.33 
400 THY3AI400 £0 42 
600 THY3A/600 £0 50 
800 THY3A/800 £0.65 

16 AMP TO44 CASE 
Volts No. Price 
50 THY16A/50 £0 54 

100 THY16A/100 £0.58 
200 THY16A/200 £0.62 
400 THY18A/400 £0.77 
600 THY16A/600 £0.68 
800 THY16A/800 £1.39 

COMPONENT PAKS 
Pak 
No. Qty. 
Cl 200 Resistor mixed value approx. 

(count by weight) 
C2 150 Capacitors mixed value approx 

(count by weight) 
C3 50 Precison resistors. Mixed 

values 
C4 80 }W resistors mixed preferred 

values 
C5 S Pieces assorted ferrite rods 
C6 2 Tuning gangs. MW/LW VHF 
C7 1 Pack wire 50 meters assorted 

colours single strand 
C8 10 Reed switches 
C9 3 Micro switches 
C10 15 Assorted pots 
C11 5 Metal jack sockets 3 x 3-5mm 

2 x standard switch types 
C12 30 Paper condensers preferred 

types mixed values 
C13 20 Electrolytics trans. types 
C14 1 Pak assorted hardware- 

nuts/bolts, gromets, etc. 
C15 5 Mains slide switches ass. 
C16 20 Assorted tag strips and panels 
C17 15 Assorted control knobs 
C18 4 Rotary wave change witches 
C19 2 Relays 6-24V operating 
C20 1 Pak. copper laminate approx. 

200 sq.in. 
C21 15 Assorted fuses 100mA-5 amp 
C22 50 Metres PVC sleeving assorted 

size and colour 
C23 60 } watt resistors mixed preferred 16188 

values 
C24 
C25 

Order 
No. 
16164 

16165 

16166 

16167 

16168 
16169 
16170 

16171 
16172 
16173 
16174 

16175 

16176 
18177 

16178 
16179 
16180 
16181 
16182 
16183 

16184 
16185 

25 Presets assorted type and value 16180 
30 Metres stranded wire assorted 16187 

colours 

Price 
£O -N 

£0-N 
£0 80 

£0 60 

£0.68 
£O -N 

£O -N 

£0 60 
£O CO 

£0 N 
.£0.60 

£O -N 

£O.N 
£O N 

£O.N 
£O -N 

£O -N 
£0 CO 

*£0.80 
£0.60 

£0.60 
£0.60 

'£0-N 

£O -N 
£O N 

74 SERIES PAKS 
Manufacturer's "Fall Outs" which include 
Functional and part -Functional Units. 
These are classed as "out -of -spec" from 
the maker's very rigid specifications, but 
are ideal for learning about ICs and 
experimental work. 
74G-100 Gates assorted 7400-01.04-10-50- 
60, etc. 

ORDER No. 16224 £1.20 
74F-50 Flip -Flops assorted 7470-72-73-74- 
76-104-109, etc. 

ORDER No. 16225 £1.20 
74M-30 MSI. Assorted Types. 7441-47-90- 
154, etc. 
ORDER No. 16226 £1.20 

VEROBOARDS PAKS 
VB1-Approx. 30sq.in various sizes. All 
0 -lin matrix. 

ORDER No. 16199 SOp 
VB2-Approx. 30sq.in various sizes. 0.1510 
matrix. 

ORDER No. 16200 Np 

ELECTROLYTIC PAKS 
A range of gabs each containing 18 first 
quality, mixed value miniature electroly- 
tics. 
EC1-Values from 0474F to 101.4F. 

ORDER No. 16201 'Np 
ECO -Values from 10µF to 100µF. 

ORDER No. 16202 Np 
EC3-Values from 1001aF to 6801xF. 

ORDER No. 16203 Np 
C280 CAPACITOR PAK 

75 Mullard C280 capacitors, mixed values 
ranging from 001µF to 22µF complete with 
identification sheet, 

ORDER No. 16204 £1.20 

5 AMP TO66 CASE 
Volts No. Price 
50 THYSAl50 £0.36 

100 THY5A1100 £0.40 
200 THY5A/200 £0.50 
400 THY5A/400 £0.57 
600 THY5A/600 £0.69 
800 THY5A/800 £0.61 

30 AMP T004 CASE 
Volts No. Price 

50 THY30A/50 £1.16 
100 THY30A/100 £1.43 
200 THY30A/200 £1 63 
400 THY30A/400 £1.79 
600 THY30A/600 £3-S0 

5 AMP TO220 CASE 
Volts No. Price 
400 THY5A/400P £0.57 
600 THY5A/600P £0 60 
800 THY5A/800P £0.81 

No. 
BT101/500R 
BT102/500R 
BT106 
BT107 
BT108 
2N3228 
2N3525 
BTX30150L 
BTX30/400L 
C106/4 

Price 
£0.60 
£O N 
£1.25 
£0.93 
£0.90 
£0.70 
£0.77 
£0.33 
£0.46 
£0.60 

Pak 
No. 
S1 

S2 

S3 

S4 

S5 

S6 

SLIDER PAKS 
Qty. 

6 Slider potentiometers, mixed 
values 

6 Slider potentiometers, all 470 
ohms 

6 Slider potentiometers, all 
10kO lin 

6 Slider potentiometers, all 
22kO lin 

6 Slider potentiometers, all 
47k1) lln 

6 Slider potentiometers, all 
47k O log 

No. 
16190 

16191 

16192 

16193 

16194 

18195 

Price 
.£0.00 

'£O 60 

'£O -N 

£0-N 
' £0 N 

£O -N 

ORDERING 
PLEASE WORD YOUR ORDERS 
EXACTLY AS PRINTED, NOT 
FORGETTING TO INCLUDE 
OUR PART NUMBER 

VAT 
ADD 12}% TO PRICES MARKED' 
ADD 8% TO OTHERS EXCEPTING 
THOSE MARKED t, THESE ARE 
ZERO RATED 

I00 

CERAMIC PAK 
Containing a range of first quality miniature ceramic capacitors. 
Unrepeatable value. 
Pak Order 
No. Oty. No. Price 
MCI 24 miniature ceramic capacitors, 3 16160 £0`80 

of each value-22pF, 27pF, 
33pF, 39pF, 47pF, 68pF, and 
82pF 

MC2 24 miniature ceramic capacitors, 3 16161 £O N 
of each value-100pF, 120SF, 
1505F, 180pF, 220pF, 270pF, 
330pF and 390E 

Just a selection from our huge 
stocks! 

SEE OUR. 
1977 CATALOGUE 

126 pages packed with valuable 
information 

ORDER NOW 
ONLY 50p plus 15p p á p 

CARBON RESISTOR PAKS 
These yaks contain a range of Carbon 
Resistors, assorted Into the following 
groups: 
01-60 mixed }W 100-820 ohms. 

ORDER No. 16213 Np 
R2-60 mixed }W 1-8.2k0. 

ORDER No. 16214 'Np 
R3-60 mixed 5W 10-82k0. 

ORDER No. 16215 'Np 
R4-60 mixed }W 100-82050. 

ORDER No. 16216 'Np 
R5-40 mixed 5W 100-8200. 

ORDER No. 16217 Np 
R6-40 mixed 5W 1-8.2k0. 

ORDER No. 16218 'Np 
R7-40 mixed }W 10-82k0. 

ORDER No. 16219 Np 
R8-40 mixed 5W 100-820k0. 

ORDER No. 16220 'Np 
09-60 mixed 5W 1-10M0. 

ORDER No. 18230 'Np 
R10--40 mixed }W 1-10MO. 

ORDER No. 16231 Np 

WORLD SCOOP JUMBO 
SEMICONDUCTOR PAK 

Transistors, Germ. and Silicon Rectifiers, 
Diodes, Trlacs, Thyristors, ICs and 
Zeners. 

ALL NEW AND CODED 
Approx. 100 pieces. Offering the amateur 
a fantastic bargain PAK and an enormous 
saving -identification and data sheet in 
e ery pak. 

ORDER No. 16222 £2 25 

HIPAIK 
Dept. P.W.6, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 18 BALDOCK 
STREET, WARE, HERTS 
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THE 'NUTS & BOLTS' OF THOSE PROJECTS 

TRANSFORMERS 
MINIATURE MAINS Primary 240V 
with two independent secondary windings 
No. Type 
2024 MT280 0-6V, 0-6V RMS 
2025 M T 150 0-12V, 0-12V RMS 

MINIATURE MAINS Primary 240V 
No. Secondary 
2021 6V -0-6V 100mA 
2022 9V -0-9V 100MA 
2023 12V -0-12V 100mA 

I AMP MAINS Primary 240 V 
No. Secondary 
2026 6V -0-6V 1 amp 
2027 9V -0-9V 1 amp 
2028 12V -0-12V 1 amp 
2029 15V -0-15V 1 amp 
2030 30V -0-30V 1 amp 

Price 
£2 70 
£2 20 
£260' 
£290' 
£3 00 

Price 
£1 30 
£1.30 

Price 
£1.30 
£0.85 
£1 30 

P. & P. 30p 
P. & P. 30p 
P. & P. 30p 
P. & P. 30p 
P. & P. 30p 

STANDARD MAINS Primary 240V 
Multi -tapped secondary mains transformers available 
In =, amp, 1 amp and 2 amp current rating. Secondary 
taps are 0-19-25-33-40-50V 
Voltages available by use of taps; 
4, 7, 8, 10, 14, 15, 17, 19, 25, 31, 33, 40, 50, 25-0-25V. 
No. Rating Price 
2031 } amp £3.42 P. & P. 30p 
2032 1 amp £4.40' P. & P. 50p 
2033 2 amp £5.45 P. & P. 85p 

AUDIO OUTPUT Primary 1 .2kt, Secondary 5 ohms 
200mW Dimensions 20 x 16 x 15mm 

Order No. 2037 £0 25' 

MINIATURE INTER/DRIVER 
Primary 20kÚ, Secondary lko, Ratio 5 1 

Order No. 2038 £0 23' 

LT710 MIN. INPUT 
Primary 100k St, Secondary lkft. 15 x 13 x 13mm. 

Order No. 3051 £0"42' 

LT711 MIN. DRIVER 
Primary 10k0, Secondary 2klt, C.T., 15 x 13 x 13mm. 

Order No. 2040 £0.35' 

LT712 MIN. OUTPUT 
Primary 500 ohm, Secondary 8 ohms, 100mW, 15 13 

x 13mm. 
Order No. 2041 £0 20 

LT717 MIN. INPUT 
Primary 150kÚ, Secondary lkft, 20 x 15 x 15mm. 

Order No. 2042 £0 52' 

LT719 MIN. INPUT 
Primary 20k11 Secondary lice , 20 x 15 x 15mm. 

Order No. 2043 £0 32' 

LT722 MIN. DRIVER 
Primary 10ko, Secondary2kO, C.T., 20 x 15 x 15mm. 

Order No. 2044 £0.32' 

LT724 MIN. OUTPUT 
Primary 1.2kft C.T., Secondary 3-2 and 8 ohm, 200mW, 

Dimensions 20 x 15 x 15mm. 
Order No. 2045 £0 3s 

LT726 MIN. OUTPUT 
Primary 500 ohm, Secondary 3.2 and 8 ohm, 200mW, 

Dimensions 20 x 15 x 15mm. 
Order No. 2046 

LT728 MIN. DRIVER 
Primary 1ko C.T., Secondary 500 ohm C.T. Dimensions 

25 x 20 x 20mm. 
Order No. 2047 £0 43' 

LT729 MIN. OUTPUT 
Primary 200 ohm C.T., Secondary 3.2 and 8 ohm, 
400m W' 

Dimensions 25 x 20 x 20mm. 
Order No. 2048 £0,39 

LT730 MIN. OUTPUT 
Primary CC ohm C.T., Secondary 32 and 8 ohm, 
500m W, 

Dimensions 25 x 20 x 20mm. 
Order No.2049 £0 42' 

NUTS AND BOLTS 
BA BOLTS -packs of BA threaded cadmium -plated 
screws, slotted cheese head. 
Supplied in multiples of 100 

ype No. Pric ype 
1 in OBA 839 £1.12 lin 4BA 
}In OBA 840 £0.63 }in 4BA 
lin 2BA 842 £0.69 }in 4BA 
}in 2BA 843 £0.54 lin 6BA 
}in 2BA 844 £0.63 }in 6BA 

}in 6BA 850 £0.33 

No. 
845 
846 
847 
848 
849 

Price 
£0.51 
£0 30 
£0 33 
£0 50 
£0 30 

BA NUTS -packs of cadmium -plated full nuts in 
multiples of 100 
Type No. Price Type No. Price 
OBA 855 £0.90 4BA 857 £0 42 
2BA 856 £0.60 i 6BA 858 £0.36 

BA WASHERS -flat cadmium plated plain, 
stamped washers supplied in multiples of 100 
Type No. Price Type No. 
OBA 859 £0.19 j 48A 861 
2BA 860 £0.15 6BA 862 

Price 
£0 15 
£0 12 

SOLDER TAGS -hot tinned supplied in multiples of 
100 
Type No. Price Type No. Price 
OBA 851 £0.42 4BA 853 £0.30 
2BA 852 £0.36 6BA 854 £0.30 

INSTRUMENT CASES. In two sections vinyl 
covered top and sides, aluminium bottom, front 
and back. 
No. Length Width Height Price 
155 8in 5; n 2in £1.40 
156 11ín 6in 3in £1.60` 
157 6in 4,1in lin £1 25' 
158 9in 50in 21in £1.60' 

ALUMINIUM BOXES. Made from bright all., folded 
construction each box complete with half inch 
deep lid and screws. 
No. Length Width Height Price 
159 5=.in 20in 1}in 62p' 
160 41n 4in 1}in 62p 
161 41n 20in 1}in 62p 
162 50 -in 4in 1}in 74p 
163 4in 20in 2in 64p' 
164 310 2in lin 44p 
165 7in 51n 20ín £1 04 
166 3in 6in 3in £1.32' 
167 6ìn 4in 2in 66p' 

BRIDGE RECTIFIERS 
SILICON 1 amp 
Type Order No 
50V RMS BR1150 

100V RMS BR1/100 
200V RMS BR1/200 
400V RMS BR1/400 

SILICON 2 amp 
50V RMS 

100V RMS 
200V RMS 
400V RMS 

1000V RMS 

BR2/50 
BR2/100 
BR2/200 
BR2/400 
BR2/1000 

Price 
£0 25 
£0.28 
£0 30 
£0 35 

£0 40 
£0-45 
£0 50 
£0 55 
£0 65 

SWITCHES 
Description 
DPDT miniature slide 
DPDT standard slide 
Toggle switch SPST 

11 amp 250V a.c. 1975 £033 
Toggle switch DPDT 

1 amp 250V a.c. 1976 

Rotary on -off mains switch 1977 
Push switch -Push to make 1978 
Push switch -Push to break 1979 

ROCKER SWITCH 
A range of rocker 
switches SPST- 
moulded in high in- 
sulation. Material 
available in a choice of 
colours Ideal for small 
apparatus 

Colour 
RED 
BLACK 
WHITE 
BLUE 
YELLOW 
LUMINOUS 

No. 
1980 
1981 
1982 
1983 
1984 
1985 

£0.35 
£0.42 
£0 13 
£016' 

Price 
£0.22' 
£022 
£0.22 
£022' 
£0.22' 
£0 22 

Description No. Price 
Miniature SPST toggle. 2 amp 

250V a.c. 1958 £0.50 
Miniature SPST toggle, 2 amp 

250V a.c. 1959 £0.55' 
Miniature DPDT toggle, 2 amp 

250V a.c. 1960 £0'65 
Miniature DPDT toggle, centre 

off, 2 amp 250V a.c. 1961 £0.65 
Push button SPST, 2 amp 

250V a.c. 1962 £0.65 
Push button SPST, 2 amp 

250V a.c. 1963 £0.66' 
Push button DPDT, 2 amp 

250V a.c. 1964 £0.60 

MIDGET WAFER SWITCHES 
Single -bank wafer type -suitable for switching at 
250V a.c. 100mA or 150V d.c. in non-reactiver loads 
make -before -break contacts. These switches have a 

spindle 025ìn die. and 30° indexing. 
Description Order No. Price 
1 pole 12 way 1965 £0.46 
2 pole 6 way 1966 £0.46 
3 pole 4 way 1967 £0.46 
4 pole 3 way 1968 £0.46' 

MICRO SWITCHES 
Plastic button gives simple 

on -off action 
Rating 10 amp 250V a.c. 
Button gives 1 pole change 

over action 
Rating 10 amp 250V a.c. 

Order No. Price 

1969 £0 20 

1970 £0 25 

Type 
TIL209 
TIL211 
T1L213 
FLV115 
FLV310 
FLV410 

L.E.D.s 
Size Order No 
0.125in 1501 
0.125ín 1502 
0-125in 1503 
0ß1n 1504 
0-2in 1505 
0 2in 1506 

Colour 
RED 
GREEN 
YELLOW 
RED 
GREEN 
YELLOW 

Price 
12p 
25p 
25p 
12p 
25p 
25p 

2nd Grade L.E.D.s 
A pack of standard sizes and colours which fail to 
perform to their very ridged specification, but which 
are ideal for experiments. 

Order No. 1507 £0.90 

Pack Of 5 
Pack of 5 

L.E.D. CLIPS 

FUSE HOLDERS AND FUSES 
Description Order No. 
20mm x 5mm chassis mounting 506 
10in x in chassis mounting 507 
10in car inline type 508 
Panel mounting 20mm 509 
Panel mounting 10in 510 

QUICK BLOW 20mm 
Type No. Type No. 
150mA 611 lA 615 
250mA 612 1'5A 616 
550mA 613 2A 617 
800mA 614 2.5A 618 

ANTI -SURGE 20mm 
Type No. Type No. 
10OmA 622 lA 625 
250mA 623 2A 626 
500mA 624 1 -SA 627 

All 7p each 

QUICK BLOW llin 
Type No. Type No. 
250mA 631 500mA 632 

All 7p each 
Ty Je No. Type No. 
lA 635 2.5A 638 
1.6A 636 3A 639 
2A 637 All 6p each 

Jus- a selection from our huge 
stocks! 

SEE OUR 
1977 CATALOGUE 

126 pages packed with valuable 
information 

Price' 
£0 07 
£0 10 
£0 20 
£0 22 
DV 24 

Type No. 
3A 619 
4A 620 
5A 621 

All 5p each 

Type 
25A 
3.15A 
SA 

Type 
800mA 

Type 
4A 
5A 

No. 
628 
629 
630 

No. 
634 

No. 
641 
642 

No. 
1973 
1974 

Price 
£0 10 
£0.12 

DISPLAYS 
Type Order No. Price 
BDL707 0 3i single 1510 £0.80 
BDL747 0' 6in single 1511 £1.50 
BDL727 0.5ín double 1512 £1.80 

COLD CATHODE ITT 5007 ST 
side viewing indicator tubes. Displays 0-9 and decimal 
points. Wide viewing angle -operates from 160V with 
16k n series anode resistors -character height 16. 5mm 
pin connections supplied. 

Order no. 1513 Price £0.60 

VOLTAGE REGULATORS 
Positive regulators TO220 case 
MVR 7805 5V £1 25 MVR 7815 15V £1.25 
MVR 7812 12V £125 MVR 7824 24V £125 

Negative Regulators TO220 case 
MVR 7905 5V £2.00 MVR 7915 15V £2 00 

MVR 7912 12V £2.00 MVR 7924 24V £2.00 

ORDERING 
PLEASE WORD YOUR ORDERS 
EXACTLY AS PRINTED, NOT 

FORGETTING TO INCLUDE 
OUR PART NUMBER. 

VAT 
ADD 12+% TO PRICES MARKED' 
ADD 8% TO OTHERS EXCEPTING 

THOSE MARKEDt. THESE ARE ZERO 

01-PALK 
Dept. P. W.6, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 18 BALDOCK 
STREET, WARE, HERTS 
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Size Order No. Price 
0.125in 1508/0.125 15p 
0-2in 1508/02 30p 

ORDER NOW 
ONLY 50p plus 15pp&p 



Comment Impossible! 
PART from the 22,000 -odd amateur radio licensees 

in this country there are tens of thousands of 
enthusiastic listeners to the amateur bands. 

Many of the latter are just as keen to know what is 
going to happen to the bands at the World Adminis- 
trative Radio Conference in Geneva in 1979 as the 
licensed amateur. 

To recap, the IARU (International Amateur Radio 
Union) represents just about all the national radio 
societies of the world and it consists of three regions. 
Region 1 comprises Europe and Africa, Region 2 is 
North and South America while Region 3 is Asia, 
Australia and Oceania. Believe it or not, the IARU 
has a plan ready for the frequency allocations it 
would like to see granted to the Amateur Service at 
the Conference. Few people can even begin to 
visualise the enormous amount of work that this has 
entailed already. 

However, it is very important to remember that no 
national society, or even IARU itself, has a direct 
voice at WARC. This is a point that is frequently 
overlooked by those who ask 'what's the RSGB doing 
about protecting our bands'? National societies can 
only put their proposals to their own appropriate 
administration, the Home Office in this country. 
Nevertheless, if every national society throughout the 
world can present essentially the same proposals to 
its own administration there is a far greater chance of 
achieving success when the Conference sees such a 
united and massive demand. The big stumbling block 
is the fact that every nation at the Conference, whether 
it be the US or Togoland, has just one vote regardless 
of its standing in the field of radio communications or 
the number of licensed radio amateurs it has, if any! 

The March issue of Radio Communication, journal of 
our own RSGB, mentions that the Home Secretary, 
in a written reply to an MP's question, said that 
although a substantial measure of consultation with 
users and manufacturers of radio equipment had 
already taken place a wider programme of con- 
sultation was desirable before the UK's proposals 
for the Conference were formulated. The Home 
Secretary added that comments from all interested 
bodies and members of the public should be sent 
to the Home Office, Radio Regulatory Department. 
Waterloo Bridge House, Waterloo Road, London 
SE1 8UA by 30 April 1977. (Copy, please, to RSGB). 

Since the amateur band proposals represent only a 

very small part of the radio frequency spectrum that 
will be considered by the Conference it would be 
nice to know what all the other 'interested parties' 
would like to grab! It would be nothing short of a 
miracle if a member of the public could cast his/her 
eyes over the mountain of bumph involved and come 
up with his/her comments by 30 April! 

As a matter of interest the general proposals for 
the HF amateur bands are for exclusive world-wide 
bands from 1.8 to 2.0MHz, 3.5 to 4.0MHz, 6.8 to 
7.3MHz, 14.0 to 14.5MHz, 21.0 to 21 5MHz with the 
present allocation of 28.0 to 29.7MHz. Additional 
bands on the same basis are requested for 10.1 to 
10.6MHz, 18.1 to 18.6MHz and 24.0 to 24.5MHz. 
Strangely enough, the American Amateur Radio 
Relay League (ARRL) and their Federal Communica- 

tions Commission both agreed on the additional 
bands but when FCC's final proposals came out 
there was no mention of them. Another proposal is 
for a band at 160 to 200kHz, yes, kHz! But only for 
Regions 2 and 3 and not our Region 1. Our punish- 
ment, I suppose, for having long wave broadcasting 
in Europe already! 

ERIC DOWDESWELL Assistant Editor 

Television 
TV SIGNAL INJECTOR 

A handy tool for tracing the source of signal dis- 
continuity in a TV receiver is a signal injector. This one, 
designed by Alan Willcox, provides an r.f. signal which is 
100% modulated at a.f., giving a definite pattern of 
horizontal bars on the screen. The harmonics of this 
signal enable the injector to be used in every signal 
stage, while the a.f. component enables the audio 
section to be investigated. Construction is simple and 
the controls consist of just an on -off button and an 
attenuator. 

FREQUENCY SYNTHESISED 
TUNING 

Here's another way in which i.c.s can provide a radically 
new approach to TV receiver design, this time 
revolutionising channel selection. The channel number is 
simply dialled up and the set then proceeds to tune in 
the channel itself. All that's required is a phase -locked 
loop and a digital counter. 

BAIRD 700 COLOUR CHASSIS 
One of the earliest colour chassis to appear in the UK 
was the Baird 700/710 series. These sets may now look 
dated but can nevertheless still be made to give a very 
good account of themselves. E. Trundle explains how to 
handle them and describes the usual faults encountered. 

THE TV TELETEXT DECODER 
Next month we describe the operation and construction 
of the memory circuits. 

PLUS ALL THE REGULAR FEATURES 

102 Practical Wireless, June 1977 



Don't miss this! 
THE Wessex Amateur Radio 

Group has organised a 
special programme for 

Friday 20th May when 'Dud' 
Charman BEM G6CJ will be 
giving his now famous lecture 
on `Aerials and Propagation', 
PLUS Ken Alford G2DX talking 
on the `Early Days of Wireless'. 
The venue on this occasion is the 
Bournemouth School, East Way, 
Bournemouth at 7:30pm sharp. 
Further information from Hon. 
Sec. G. Cole G4EMN, 6 St. 
Anthony's Road, Bournemouth. 

Infocard 
oUR attention has been 

drawn by Infocard Limited, 
to the fact that they have 

been using this name for their 
products for some years. On this 
basis they claim ownership to it. 
In the light of this information, 
we will not issue any further 
cards under that name. 

Otley rally 
ON the 22nd May the Otley 

Radio and Electronics 
Society will be holding the 

Northern Mobile Rally at the Vic- 
toria Park Hall, Keighley, Yorks. 
Amongst the exhibitions will be 
Trade stands, a Talk -in Station 
operating on FM and SSB on 2m, 
raffles, and a children's film show. 

Further information from the 
Rally Manager, J. E. Annakin, 
G8DFZ, 25 Ash field Place, Otley, 
West Yorks LS21 3JN. 

Chirp ... chirp .. 
ENTRANTS have until the 

end of October to record 
the sounds of the country- 

side for entry in the competition. 
Competition-? well it's 3M's 
Scotch Wildlife Sound Recording 
Contest and carries a top prize of 
£500 -worth of JVC `sound safari' 
recording equipment, with other 
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prizes amounting to a further 
£500. 

There are several categories in 
which the enthusiast can enter, 
and these are for both experienced 
and novice amateur recordists- 
for birds, mammals, insects, and 
outdoor habitat recordings, with 
special awards for the most 

af' 

original, best 
and best 
Naturally, 
free. 

All entrants will be invited to 
the grand prizegiving and 
luncheon in London (whether 
they are prizewinners or not), 
and prospective candidates should 
apply for rules and entry forms 
from R. Richmond, PR Executive, 
Recording Materials Division, 3M 
UK Ltd., 380/384 Harrow Road, 
London W9 2HU. Tel: 01-286 6044 
Ext. 244. 

entry on cassette, 
entry in stereo. 

entry is completely 

are some eleven events planned, 
amongst which will be a static 
2m DF hunt, SSTV demonstra- 
tions, Drive-in test facility for 
mobiles, full 2m Talk -in using 
GB3P0, a home construction 
competition and Trade stands. 

The venue will be the Civil 
Service Sports Ground, Straight 
Road, Bucklesham, Ipswich (near 
the Suffolk Show Ground, eastern 
side of Ipswich and adjacent to 
the A45). Opening will be from 
11 am to 4 pm and will be on 
Sunday, May 29th. 

other rallies 
cannot reach 

THE Ipswich and Mertlesham 
Radio Clubs are organising 
what they call 'The East 

Suffolk Wireless Revival'. It is 
intended, say the Clubs, to bring 
back the participating type of 
radio rally where the enthusiast 
or just generally interested 
hobbiest can find something of 
interest, or inspiration, as well 
as a chance to spend his money! 

At the time of writing there 

RTTY lectures 
THE British Amateur Radio 

Teleprinter Group invites 
any club which would like 

a lecture on amateur RTTY, 
given by one of the Group's team 
of lecturers, to write to : -The 
Secretary, GW3IGG, 40 Lower 
Quay Road, Hook, Haverfordwest, 
Dyfed SA62 4LR. 

The BARTG will also be holding 
its annual convention on Satur- 
day, May 21st, at the Village Hall, 
Meopham, Kent. Features of the 
convention include lectures, bring- 
and-buy stalls, a tape factory and 
trade stands. Doors open at 11 am, 
and anyone arriving at Meopham 
Station before 1.15 pm will be 
transported to the Hall. 

Free chart 
THe principal feature of the 

latest brochure to be issued 
by the printed circuit com- 

panies in the Nevin Group is a 
comprehensive fold -out wall 
chart. It contains a wealth of 
information and data of interest 
to people who design PCB's. 
Apart from metriáconversions and 
drill sizes it gives data for conduc- 
tor current ratings, recommended 
protective finishes, preferred re- 
lationships of hole sizes to pad 
diameters and other essential 
information. The brochure is 
available, free of charge, from 
Nevin Electric (Holdings) Ltd., 
9 Arkwright Road, Poyle Trading 
Estate, Colnbrook, Bucks. Tel. 
Colnbrook (02812) 2325. 
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REVERSER/4TM, amplifier 

HOME-MADE tape recordings can often sound 
uninteresting even if the sound quality is very 
high, an impression which can usually be 

traced to a lack of reverberation. If tearing up the 
carpets in the living room doesn't appeal to you, 
there is another way of imitating the sound of a 
recording chamber and this is by using a reverbera- 
tion amplifier. 

Mechanical vibrations 
There are several alternatives open to the amateur 

electronics enthusiast who wishes to build a rever- 
beration amplifier, and the one chosen here uses a 
springline. This consists of a long coiled wire sup- 
ported at either end in a compliant mounting. If 
mechanical vibrations are set up at one end by a 
transducer, they will travel comparatively slowly 
down the spring and "bounce" back, modifying on- 
coming waves. The output is taken from another 
transducer at this far end, and with correct amplifi- 
cation can sound very much as if heard in a large 

S.C. PARSONS 

* components list 

Resistors 
R1 120k12 R8 120 
R2 22k0 R9 22kí2 
R3 3.30 R10 680k0 
R4 10k12 R11 390k52 
R5 15kf2 R12 220 
R6 6.852 R13 220 
R7 6-80 All 10% }W 
VR1 1kí2 log or lin potentiometer 
VR2 2kí2 skeleton pre-set 
VR3 10kO log potentiometer with DPST switch 

Capacitors 
Cl 15/iF 40V elect. 
C2 15,uF 40V elect. 
C3 1nF 
C4 10nF 

Semiconductors 
Tr1 BC108 
Tr2 BC108 
Tr3 BC108 
Tr4 BC214 
D1 1N914 

C5 47nF 
C6 15µF 40V elect. 
C7 470µF 40V elect. 
C8 470/4F 40V elect. 

D2 1 N4001 
D3 IN4001 
D4 15V 1-3W zener 
D5 15V 1.3W zener 
IC1 741 op -amp 8 pin 

Miscellaneous 
Springline, HR42 available from Henry's Radio or 
the 'Short Spring Line' from Maplin Electronics, 
or Watford Electronics. PCB, 130 x 80mm available 
from the Readers PCB Service, page 131. T1, mains 
transformer. Si, SPDT switch. Two knobs with 
skirts. Jk 1/2, mono jack sockets. Terminal block. 
Aluminium box with lid approx 280 x 160 r 70mm. 
Mains lead, wire, stand-off pillars, fuse & holder, 
etc. 
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Fig. 1: Full circuit diagram of the Reverberation Unit. The mains power supply circuit is shown in Fig.4.S1 enables full reverberation to be 
obtained when switched to OV. 
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Fig.2: Block diagram showing the basic stages in the circuitry of the 
reverberation ampli7er. 

cathedral. The block diagram of the unit is shown 
in Fig. 2. 

The input is buffered in the first stage and then 

IAM 05261 

Output 

VR3 

9 

splits. Part of the signal goes directly to the mixer, 
and part goes via a depth control to the driver 
amplifier necessary to match the low input impedance 
of the springline. The output of the latter is then 
taken to the mixer so that by varying the setting of 
the depth control, the amount of signal passing 
through the springline to the mixer can be varied, 
and hence the depth of the reverberation effect con- 
trolled. 

Circuit details 
Fig. 1 shows the circuit diagram, where Trl and its 

associated components form the input buffer, and 
VR1 the depth control. The signal at the emitter of 
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Fig.3: PCB designed for this project, showing the foil side above with component overlay below. 

VR1 

T 

Input 
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Trl is unaffected by the setting of VR1 and goes via 
Si direct to the mixer. Tr2, 3 and 4, form a driver 
amplifier which is fairly unusual in that it powers 
the springline directly (ie without the normal capa- 
citor). If this were not so, the signal coming out of 
the springline would be almost unintelligible. Unfor- 
tunately, this method involves the use of a split 
power supply and some method of forcing the driver 
amplifier output to track the OV line, or a heavy 
current will flow through the output transistors. This 
tracking is a secondary function of Tr2. 

The mixer is a 741 op -amp, chosen because it 
simplifies the circuit and allows frequency compensa- 
tion for the springline output (the response of the 
springline falls off rapidly above 4k11z, although 
resonances occur right up to the end of the audio 
range). The op -amp also provides a low output 
impedance, which means that a DLO potentiometer 

F51 52 

Mains Ti 

r° 
(Part of VR3 of amp) 

D2 R12 
1N4001 22 

12V 

12V 
D3 R13 

1N4001 22 

+15V 

D4 
15V 1.3W 

OV 

D5 
15V 1.3W 

15V 

W444.1 

Flg.4: Suggested circuit for the power supply, giving the twin supplies 
neccessary for the 741, Tr2 and Tr4. 

could be used for VR3 if necessary. S1 is optional 
and when the wiper is connected to 0V, only full 
reverberation is obtained. This allows the depth to 
be separately controlled in a synthesiser, for which 
the unit was designed. Alternatively the wiper could 
be connected to the positive end of C2 and the other 
contacts to the wiper of VR1 and OV; in this way 
reverberation could be switched out if necessary. 

Fig. 4 shows the circuit diagram of a suitable 

Photograph of the inside of the 
Reverberation amplifier show- 
ing the prototype model, using 
Vero board and tag strip for 
component mounting, 

mains power supply. Although it can't supply a very 
heavy current it's quite suitable for this type of 
application. 

Fig. 3 shows the PCB full size. There are no special 
points to be watched except the orientation of semi- 
conductors and electrolytic capacitors. It is quite a 
good idea to use an 8 -pin DIL holder for ICI, and 
screened wire to connect the springline output to the 
board, to reduce the hum level from the transformer. 

Alignment 
Set VR2 to minimum resistance, switch on, and 

measure the output relative to Ov. If it is not within 
half a volt, switch off and check for faults. If all is 
OK connect an earphone or speaker with an 
impedance of over 1451 and apply a signal to the 
input. Adjust VR2 until distortion just disappears. 

GAS/SMOKE SENSOR ALARM 
April 77 

Figaro Engineering (Ireland) Ltd., Shannon 
Airport, Co. Clare, Ireland, importers of the 
TGS812 sensor, have asked us to point out that 
this sensor has been in continuous use for 
more than eight years and that its life, when 
used in accordance with. the manufacturer's 
recommendations, is that of a semi -conductor 
device. Sensors can thus be mounted directly 
on printed circuit boards. 

PW can supply a dimensioned drawing of 
the TGS812 pin configuration on receipt of an 
SAE. Mark outer envelope 'TGS812'. 
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WORLD RA 

-1F 

1Lo 

)IO CLUB 
WITH over 32,000 members 

throughout the world and 
a weekly audience run- 

ning into millions the BBC World 
Service had something to cele- 
brate on 11th February when they 
recorded the 500th edition of their 
popular programme, World Radio 
Club. Since it began on 1st July, 
1967, the programme has pro- 
vided a club atmosphere es- 
pecially for the shortwave en- 
thusiast and for those who are 
fascinated by the many aspects of 
radio communication. To achieve 
this, the BBC producers have used 
a variety of "outside" people, well 
known in the world of radio, to 
complement their regular team, 
and many of them were among 
the special guests attending the 
celebrations at Bush House, Home 
of the BBC World Service. 

For the first time, and to mark 
this special occasion, an audience 
of radio enthusiasts was invited 
to participate in the programme 
and to put questions to the panel 
of experts chaired by regular 
presenter Frank Hennig G3GSW. 
Questions from the floor about 
modes of transmission, the prob- 
lems of fading, amateur call signs, 
frequency allocation and the sun- 
spot cycle were answered by 
panellists Bill Wood, Head of the 
BBC's Engineering Information 

Department, Desmond Coiling of 
the International Short Wave 
League, and of course Henry 
Hatch G2CBB, the programme's 
resident engineering personality. 

The atmosphere of the record- 
ing session was alive and one 
could sense the enthusiasm and 
warmth between the BBC's staff 

RON HAM F. R. A. S. 

Baresby, former chairman of the 
programme, were flying some 
2000ft over the North Atlantic, in 
a piston aircraft, doing an inter- 
view for WRC with the RAF, 
showing that not all of their out- 
side broadcasts go smoothly. Tem- 
porary producer Richard Lambley 
G8LAM read a letter of good 

Lord Wallace of Coslany, President of the Radio Society of Great Britain (left), was interviewed 
by Frank Hennig during the 500th edition of the World Radio Club. 

who stage-managed the affair, the 
panellists as they answered the 
questions, and the entire studio 
audience. It was great to hear 
Reg Kennedy, regular producer 
of WRC, relate the story of the 
tape recorder which suddenly 
emitted smoke when he and Peter 

The panellists in the programme were (left to right); Desmond Coiling of the International 
Short Wave League; Frank Hennig, the regular presenter; Henry Hatch, the programme's resident 
engineering personality, and Bill Wood, Head of the BBC's Engineering Information Dept. 

Practical Wireless, June 1977 

wishes from the European DX 
Council, and George Jessap G6JP, 
General Manager of the RSGB 
was asked to comment about 
radio amateurs who gave their 
call signs too quickly! 

Another bonus for the audience 
was to hear the current RSGB 
President, Lord Wallace of Cos- 
lany, telling Frank Hennig that 
now he is President every one 
calls him `George' and it was ob- 
vious from the smile on his face 
that he was thoroughly enjoying 
both the Presidency and his even- 
ing as a guest of the BBC. The 
technical press was well represen- 
ted, Practical Electronics, Practi- 
cal Wireless and Radio Communi- 
cation just to name a few, and 
everyone that the writer spoke to 
had nothing but praise for the 
programme and all wish it well 
for the next 500. This historic 
meeting of the World Radio Club 
was preceded by a small cocktail 
party. 
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versatile 
A F GENERATOR 

THIS article describes a versatile AF waveform/ 
function generator based on the 8038 integrated 
circuit. It provides sine, square and triangular 

outputs selected by a front panel switch. A single 
capacitor C2, Fig. 1, controls output frequency while 
a front panel calibrated potentiometer VR1 controls 
the capacitor charging current; the output frequency 
can be varied from 20Hz to 20kHz in a single range. 
Since the sine wave output is derived from the non- 
linear characteristics of a PN junction, the junction 
bias conditions are critical. VR3 and 4 give precise 
front panel bias adjustment. A 731 high slew -rate 
operational amplifier acts as a low impedance buffer. 
to avoid loading the rather high (10k11) output im- 
pedance of the 8038. 

Waveform timing 
Fig. 2 shows the phase relationships between all 

three output waveforms when operating with a duty 
cycle of both 20 and 50%. A 50% duty cycle is 
achieved when R3=R4. VR2 enables variation of the 
duty cycle over a 20% range allowing the symmetry 
of all waveforms to be adjusted. For optimum per- 
formance, the charging current through the timing 
capacitor C2 must be held within the range 10/AA to 
1mA. With pins 7 and 8 of IC1 shorted, this can be 
determined from the value of R3 (which has nomin- 
ally the same value as R4). 

C.TOMS 

Vcc 
I - 

5 x R3 

For good thermal stability, C2 should be a high 
quality polystyrene or silver mica type. 

Pet : Circuit diagram of generator and power supply. The miniature 
type mains transformer is mounted on the PCB. 
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Frequency 
The frequency of the oscillator is a direct function 

of the DC voltage existing between pin 8 on IC1 and 
Vcc. Originally intended by the chip manufacturer as 
an FM sweep facility, it provides the principal vari- 
able control but can be pre-set by VR6 for easy 
calibration. 

SQUARE -WAVE DUTY CYCLE 31 

Fig.2: The upper drawing shows the various waveforms when operating 
with a duty cycle of 50%. The lower drawing illustrates the effect of 
VR2 adjustment. 

SQUARE -WAVE DUTY CYCLE 20.1. 
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Construction 
The circuit board should be assembled as shown 

in Fig. 3. It is probably better to assemble the power 
supply section first so this may be tested separately 
before adding the rest of the components. It should 
be checked between the junction of C6 and C7 and 
each supply rail (the top and bottom end of each 
capacitor respectively) for a reading of about 12V. 
Having established that the power supply is working, 
disconnect from the mains and assemble the remain- 
ing components interwiring the controls as shown 
in the photograph. The instrument should now be 
ready to test. 

* components list 

Resistors 
R1 22k0 
R2 10Mí2 
R3 4 7k1í 
R4 4 7h`1 
R5 
R6 15k12 
All C 25W 5% 

R7 56k12 
R8 10k12 
R9 10k12 
R10 56kS2 
R11 68012 

R12 68012 

Capacitors 
Cl 0 iuF ceramic disc 
C2 0 00471,íF 
C3 10,uF 25V 
C4 -OpF 
C5 -0«F 25V 

R13 10k12 
VR1 251(12 log 
VR2 11(12 pre-set 
VR3 1001(12 lin 
VR4 100k12 fin 
VR5 10k8 lin 
VR6 1 1(12 pre-set 

C6 1009F 25V 
C7 100<F 25V 
C8 10001<F 25V 
09 10001xF 25V 

Semittonductors 
D1 'N4148 
D2 BZY88 C12V 
D3 BZY88 C12V 
D4 Bridge rectifier 0 5A 50V PIV 

ICI 8038 
IC2 731 
Tri BFY51 
Tr2 2 N2905 

Miscellaneous 
T1 12-0-12V 5OmA mains transformer for PCB 
mounting. S1 1 pole 3 way wafer switch. S2 SPST 
mains switch. F1 100mA fuse 20mm. Case 
suggested type 509737 from RS Components. 

Resistors R5, 6 and 7 correct the sine, square and 
triangle outputs from IC1 to nominally the same 
amplitude. The outputs are switched by Si to the 
top of the gain control VR5; the high impedance 
output is taken from Si via C3 and R13. The NE531 
high slew -rate operational amplifier is used in a 
conventional inverting configuration with frequency 
compensation effected by C4. The output of IC2 is 
taken to the low impedance output socket via C5. 

Power supply 
The power supply comprises a simple bridge 

arrangement providing both negative and positive 
supply rails. Each side is stabilised by a zener diode 
(D2 and 3) in conjunction with a series pass tran- 
sistor (Trl and 2). The actual output voltage will be 
0.5V below the nominal zener diode voltage due to 
the base -emitter drop in the series pass transistors. 

Sinewave distortion 
External purity adjustment of the sine wave is 

effected by VR3 and 4. After correct adjustment of 
these controls, less than 5% total harmonic distortion 
can be achieved. It also provides the facility for 
introducing a degree of controlled distortion which 
may be useful in some applications. 
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Testing and calibration 
As a quick audible check, a 3 to 1552 loudspeaker 

may be connected to the low impedance output and 
the instrument switched on. A tone should be heard 
which varies in frequency with rotation of VR1. The 
calibrated scale shown in the photograph can be 
copied but it may be very very inaccurate for indi- 
vidual instruments. The reason for this concerns 
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VR4 

the resistance vs rotation for log -law pots. Correla- 
tion may be acceptable in potentiometers from an 
individual manufacturer but there is usually very 
little where the sources of supply differ. In the 
event, the prototype used a pointer knob on VR1 
covering a 270° sweep. 

Initially, select squarewave output and set the 
purity and duty cycle controls to mid travel. Set the 
frequency control to 50Hz and connect an oscilloscope 
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Fig.3: The top drawing shows the PCB copper side to actual size. Note 
that, when soldering the mains transformer into the board, care should 
be taken to avoid solder splashes around the mains input pins. The 
lower drawing shows the PCB reversed for component identification. 
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VR1 

I f v S1 pole 
S1 and R13 Sk2 i 

or frequency counter to the low impedance output. 
Adjust the frequency pre-set VR6 until the counter 
or 'scope display indicates a 50Hz output from the 
waveform generator. Adjust pre-set VR2 for a 50% 
duty cycle as shown in Fig. 2. Select the sinewave 
outputs and adjust purity controls VR3 and 4 for 
minimum distortion of the sinewave. Note the posi- 
tions. The instrument is now ready for use. 
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Long life cell 
Having recently reported in Hot- 

lines about Lithium batteries, I can 
now announce that I actually know 
what they look like. The ones I've 
seen are about 140mm long and 
about 40mm in diameter. These have 
a 30AH capacity at a drain of 1A. One 
cell has a 2.8V nominal terminal 
voltage and an energy density of 134 

watt-hours per pound. The shelf life 
of these devices is some five years 
and they will operate at -65°F. Price 
(in the U.S.) is put at around ten 
dollars but that's in very large 
quantities. 

Still on Lithium cells, a Japanese 
manufacturer will soon be marketing 
these batteries which they will make 
very small, like 23mm in diameter by 

24 -mm thick. Such a cell will have a 

2.8V nominal voltage and a current 
capacity of 140mA hours. In cal- 
culator applications using liquid 
crystal readouts, some sources be- 
lieve that these batteries would last 
something like five years (5 years!). 

Clear enough? 
Projection television is back in the 

news. I hear that one company is 
about to demonstrate a 1,000 -line 
colour television projector. I will 
report on this as and when news 
comes in, but things like single 
electron gun, and colour -selection 
diffraction grating which does not 
require registration are all being 
bandied about. 

Amateur radio enthusiasts (Hams) 
who are interested in very high 
frequency working will delight in the 
news about a new UHF transistor 
just about to make its debut. This 
device gives 40W of CW with a gain 
of 9dB at 2GHz (for the uninitiated 
we're talking about two million 
million cycles every second). A 
common manufacturing mode with 
higher power UHF devices has been 
to lay down a number of separate 
transistors on a single chip and to 
connect them all up internally to 
operate in parallel as one big, single 
transistor. The problem has been 

Lthat slight differences in these 

ON RECENT DEVELOPMENTS 

individual ransistors causes each to 
operate slightly differently and thus 
incur power losses. The new devices 
are manufactured using ion im- 
plantation techniques to assure more 
uniform individual transistors which 
are then wired up to make the one big 
one. I wonder watt next. 

Electret relay 
Relays have been with us for many 

years but there has been some 
interesting development in this field 
of late. First, I see there is a 3A relay 
now available which weighs only 
0.16oz. and stands just 10mm high. 
These relays have 2 -5mm pin 
spacings making them ideal for PCB 
mounting, and are SPDT devices 
able to switch their 3A DC at 24V DC. 

Looking at another kind of relay 
makes one wonder about further 
developments in this field. The new 
one is called an electret relay. A few 
years ago the electret was just a 

laboratory curiosity. Then, electret 
microphones were developed and so 
the principle had a commercial 
application. Now, it seems that this 
electret idea is to become a new 
family of relays but with certain very 
attractive advantages. For example, 
they require anything up to 100,000 
times less power to switch than 
conventional relays of the electro- 
magnetic ilk. The basic operation is 
quite simple. An electret (a piece of 
dielectric material that has a perma- 
nent electric polarity) is put between 
two plates of a shorted capacitor. 
This causes two electric fields (either 
side of the electret) and induces 
charges on the two plates of the 
capacitor. If the electret lies exactly 
midway between the two plates, then 
the fields will be equal and it will stay 
exactly half way between them. If, 
however, the electret is moved, even 
slightly, towards one of the plates, 
then it will immediately be attracted 
towards that plate and will switch 
over to it. By feeding in a pulse of the 
opposite polarity, the electret can 
then be made to switch over to the 
opposite plate. Thus it acts like a 

bistable, and the electret itself can 
be thought of as an electric analogue 
of the magnet. 

Super Seekit? 
Because treasure hunters are rife 

in Britain, any news of something 
different in metal detection is almost 
certain to arouse interest. Most PW 
readers will have seen circuitry for 
the BFO-type metal detector and will 
have heard about things like induc- 
tion balance and crystal filter devices. 
Just to whet your appetite a bit 
further, I hear that one American 
laboratory has come up with an 
instrument called an "ultrasensitive 
three -axis superconducting magnet- 
ometer". If it sounds impressive, just 
listen to what it can do. It measures 
very tiny changes in magnetic and 
electric fields underground and it 
does this in three dimensions- 
simultaneously (sounds like some of 
these Yoga postures!). It can locate 
a geothermal -energy source when it 
is 30 miles (that's thirty miles) under- 
ground. Might be worth getting one 
to check on that old rumour about the 
King's treasure in the Wash area? 
Sorry, it's experimental at the moment 
and definitely not for sale. 

Warm vidicons 
Most people have heard of a 

vidicon tube, but what about a pyro- 
electric vidicon? These are tubes 
used as the sensor element in infra 
red TV cameras and other imaging 
systems. While they work very well 
indeed they do have one snag; they 
need to be at sub -zero temperatures. 

Now, various companies have 
come up with pyroelectric vidicons 
which are happy to function at room 
temperatures and so they avoid the 
enormous costs associated with 
providing cryogenic equipment(that's 
the posh name given to the gear 
which keeps all at sub -zero tempera- 
tures). One company has recently 
launched a pyroelectric vidicon tube 
25mm in diameter and about 150mm 
long. The interesting thing about this 
tube is its excellent resolution: for a 

250 line height TV picture it has a 

temperature resolution to within 
0-5°C. 
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MONOLITHIC 

POLTAGE 

REGULATORS 
Brian DANCE M.Sc 

Part 2: - 
VARIABLE REGULATORS 

AST month we saw how 3 -terminal regulators 
can be used in very simple circuits to provide 
regulated fixed output voltages. Most of the 

variable voltage regulators to be discussed this 
month have more than three connections and used 
in slightly more complex circuits. Unlike most fixed 
regulators, each type of variable regulator requires 
a different type of circuit. 

THE 723 TYPES 
The 723 type of variable regulator has become an 

established type which is produced by many manu- 
facturers. This device is produced in a circular metal 
package and also in a 14 -pin dual -in -line package 
under type numbers such as L123 (SGS-ATES), 

V,e 
(+715V) 

Constant 
current 
source 

iwassi 

Frequency 
compensation 

Current 
limit 

Series 
transistor 

Tr2 
Current 
limiter 

Current 
sense 

Tr1 

Fig. 10: Basic block diagram of the circuitry in the 723 type of voltage 
regulator. 
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LM723 (National Semiconductor), SF.C2723 (Thom- 
son CSF), µA723 (Fairchild and Signetics), MC1723 
(Motorola) and SN72723 (Texas Instruments). 

The 723 device can itself deliver an output of up 
to 150mA over a range of 2V to 37V but the load 
current can be increased by the use of a more 
complex circuit with an external power transistor. 
The internal circuit is shown in block form in Fig. 10 
together with the pin numbers for the 14 -pin dual -in - 
line package. (There is no grener connection in the 
circular metal package.) 

+7.1V 

R3 

iw460i 

Fig. 11: Method ofusing the 723 to provide a regulated output voltage of 
7 to 37V. 

Unlike the 3 -terminal fixed regulators, the 723 
should not be regarded as a completely built regu- 
lator, but rather as a versatile package which the 
good designer can connect up in many ways with 
external components to produce a wide variety of 
circuits. In all circuits the maximum supply voltage 
is 40V, but, in addition to its use as a regulator, 
the 723 can be used as a comparator, gated ampli- 
fier, multivibrator, etc. Space limitations enable only 
a few of the numerous circuits to be shown here and 
in all cases the pin numbering applies only to the 
dual -in -line version. 

7 TO 37V REGU LATOR 
The circuit of Fig. 11 shows how the 723 can be 

used to provide a regulated output of 7 to 37V; it 
should be considered in conjunction with Fig. 10. The 
amplified Vrac from pin 6 is connected via R3 to the 
non -inverting input of the error amplifier (pin 5). The 
output from pin 10 is connected through Ree to the 
potential divider VR1 and R2 from which feedback 
is taken to the inverting input of the error amplifier. 
The feedback action of the circuit maintains this 
input at the potential of Vret. The output voltage is 
therefore equal to Vret (VR1 + R2)/R2. For minimum 
temperature drift R3 should equal VR1 in parallel 
with R2, but R3 may be replaced by a wire link for 
circuit simplicity. Generally R2 may be of the order 
of 5kí1. The no-load quiescent current of the 723 is 
only about 2.3mA and the dropout voltage about 3V. 

The maximum output current is determined by 
the value of Rao. When the output current flowing 
through this resistor produces a voltage drop of 
about 0.65V, the current limiter transistor Tr2 of 
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Fig.10 will conduct and will remove the base drive 
from Trl so that the output voltage falls. Thus if 
Rse=1052 the maximum current will be set at about 
65mA. This current -limiting facility not only protects 
the 723 (which can dissipate 1W) but can also be 
used to protect any devices fed by the regulated 
supply. 

The circuit of Fig. 12 is similar to that of Fig. 11, 
but the transistor Trl boosts the maximum output 
current which can be taken to over 1A. If required, 
Rsr can be switched in value to provide limiting at 
various output current levels. 

1W4611 

Fig. 12: Use of an external transistor to increase the maximum output 
current. 

2 TO 7V REGULATOR 
One of the main disadvantages of the 723 device 

is that a different circuit must be employed when the 
output voltage is to be less than Vrer. The circuit of 
Fig. 13 can provide outputs of 2 to 7V. The potential 
divider R1 and R2 reduces the Vrei voltage to 
Vrer R2/(R1+R2) before it is applied to the non - 
inverting input; the output potential is equal to this 
latter potential. Crei prevents any short-term varia- 
tion in the potential of the non -inverting input. The 
remainder of this circuit operates in the way dis- 
cussed previously. 

rW4621 
+ 

v+ v 
Vrei Vo 

R1 R,5 Output 
C L 

723 
+input 

CS 

R2 
R1 

Gei input 
Comp i 

T1 100 pF 

Fig. 13: In this application the output voltage, 2 to 7V, is less than the 
internal reference voltage. 

THE CA3085 
Another versatile voltage regulator device is the 

RCA type CA3085 (available from Electronic 
Component Supplies Ltd., Thames Avenue, Windsor, 
Berkshire). It can provide outputs of 1.8 to 26V at 
a maximum current of 100mA, the maximum input 
voltage being 30V. The device is available as an 
8 -pin dual -in -line package and as an 8 -lead metal can 
package. 

Output 

IW463j 

Fig. 14: Another voltage regulator circuit, this time using an RCA 
CA3085. 

A typical CA3085 circuit is shown in Fig. 14. The 
1.6V reference voltage is available at pin 5, but no 
connection is made to this pin in the circuit shown. 
A 5µF capacitor from pin 5 to negative will reduce 
noise at the output. An output current of 100mA will 
produce 0.56V across the sensing resistor R5r and 
current limiting will commence at about this level. 
Similarly, if R50 is 22.0, limiting will start at about 
25mA output current. The output voltage is Vrei 
(VR1+R1)/R1. As in the case of the 723, the CA3085 
can be used for many purposes, for example, as a 
general purpose operational amplifier. 

THE µA78G AND µA78MG 
A very different approach has been adopted in the 

Fairchild µA78G lA regulator and in the similar 
µ.A78MG 0.5A regulator. These devices have only 
four connections and require a minimum of external 
components. Short-circuit protection and thermal 
overload protection are both incorporated on the 
chip. Indeed, the writer felt that they would be 
almost indestructible if operated from the correct 
voltages until he accidentally connected the control 
voltage pin to the power supply! 

A typical circuit for these devices is shown in Fig. 
15. The value of Rl is chosen so that the recom- 
mended current of 5mA flows through this resistor 
(the control pin is at a potential of 5V). The output 
voltake is (R1+VR1)/R1 times the 5V control poten- 
tial. The control pin current is about 1µA and the 
dropout voltage about 2V. 

Various other circuits using these devices are 
available for high output currents, for dual tracking 
voltage regulators, etc. The µA78MG is available 
in a miniature plastic package rather like an 8 -pin 
dual -in -line device but with only four connecting pins 
at each corner and with metal tabs for heat sinking 
in the centre of each side of the device. The µA78G 
lA device is available in a plastic package with a 
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IW4641 

Output 

C2 
01yF 

Fig. 15: in the Fairchild µA78 type regulators only (our connections are 
required. 

metal tab for bolting to a heat sink and also in a 
metal case rather like a TO -3 transistor case. Similar 
lA and 0.5A devices are available for negative out- 
puts under the type numbers µA79G and µA79MG. 

THE LM317 
The LM317 is one of the most impressive regulator 

devices the writer has yet seen; it is the first 3 - 
terminal variable voltage regulator and has a really 
excellent performance, yet can be used in simple 
circuits. This new device can be obtained in a TO -3 
metal transistor power package (the LM317K), in a 
small TO -5 transistor type package (the LM317H) 
and in two plastic packages with tabs for bolting to 
a heat sink (the LM317T and the LM317P). 

The LM317K and LM317T can provide a current 
of at least 1.5A (typically 2.2A) at any voltage from 
1.2V upwards, whilst the LM317H and LM317P can 
provide output currents of up to about 0.8A. The 
devices have current limiting (which begins at about 
2.3A) and thermal shutdown circuitry (which 
operates at about 175°C). 

Fig. 16: In the LM317 serles of regulators the external connections are 
reduced to three. 

The reference voltage used in the LM317 devices 
is not obtained from a conventional zener regulator, 
but is a 1.25V source based on the band -gap energy 
of silicon. This not only enables the device to operate 
from input voltages well below the normal 7V zener 
reference voltage, but also provides less noise at the 
output than a zener circuit. Excellent hum rejection 
is obtainable from the LM317 (about 80dB with a 
10µF capacitor between the adjust terminal and 
ground). 

The LM317 devices can be used in the simple 
circuit of Fig. 16. The current flowing in the adjust- 
ment terminal is a constant 50µA and the device 
maintains a constant 1.2V across the resistor Rl. 
Thus 5mA flows through Rl and R2. An optional 
output capacitor (about 1µF) will improve the tran- 
sient response, whilst a 0.1µF input by-pass capacitor 
is recommended. The dropout voltage is not greater 
than 2.5V. The maximum permissible voltage be- 
tween the input and output terminals of a LM317 
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device is 40V. However, the regulator itself is 
"floating" in the circuit shown in the sense that it 
is not connected to ground. Thus if R2 is large 
enough to ensure that the output remains within 
40V of the input potential, the input voltage can 
have any desired value. Indeed, supplies of several 
hundred volts can be regulated with this circuit. 

SWITCHING REGULATOR 
The new Texas Instruments TL497 switching regu- 

lator in a 14 -pin dual -in -line package should soon be 
available. This can provide outputs of up to 0.5A 
with power efficiencies of 60% or more. Designed 
to switch at 10kHz up to over 50kHz, this device con- 
tains all of the semiconductors required to build a 
regulator which can provide output voltages greater 
than the input voltage and which can invert the 
polarity of the input voltage. However, an inductor 
is required. 

VARIABLE DUAL TRACKING 
The Raytheon RC4194 14 -pin dual -in -line device 

(available from Doram Electronics Ltd. Order code 
306-011) can be used as a variable output voltage 
dual -tracking regulator for ±0.05V to ±30V at 
currents of up to 150mA. A single variable resistor 
adjusts both supply lines simultaneously. The device 
incorporates short-circuit current limiting (at about 
300mA) and thermal shutdown circuitry which comes 
into operation at 175°C chip temperature; the maxi- 
mum dissipation is 0.9W. Tracking is better than 
1%. 

+vout 

Balanced output 

-Vont 

R1 k 
liEREN 

Fig. 17: The Raytheon RC4194 needs only a single potentiometer to 
control the output of this dual -tracking regulator. 

A typical circuit for the 4194 is shown in Fig. 17, 
each output voltage being 2.5 times the value of R. 
in kilohms. The resistor Rl may consist of 120k11 and 
180kí1 resistors in parallel. As in the case of most 
regulators, the output current can be greatly in- 
creased by the use of external power transistors. 

Unbalanced tracking supplies can also be obtained 
using this device. For example, if R. is set to 15kfl, 
this gives a ±6V supply. If a 20k11 resistor is now 
connected from the `balance' pin to the negative line, 
the -6V supply will be unchanged but the positive 
line will be increased to +12V. Such a +12V, -6V 
supply is useful for feeding to 710 comparators. 

HIGH CURRENT DEVICES 
Variable output regulators able to deliver l0A 

over a range of +2 to +35V in one device and 
over a range of -4V to -30V in the other are avail- 
able from Doram Electronics Ltd. They can dissipate 
up to 100W and are encapsulated in TO -3 power 
transistor cases. 
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Safe, tough, efficient and versatile - that's 
our new miniature CX iron. 

Safe because it is virtually leak -free (leakage 
current less than 1µA). Eafth it if you like - 
three core lead. It is made to conform with 
B.S. 3456 and has a brear down voltage of 
more than 4000V. 

tough because the handle is almost un- -- 

breakable and the ceramic shaft is covered 
by a stainless steel shaft. 

Efficient because the element is situated 
right inside the soldering bit and the heat 
generated by its 17 watts is not wasted. 

Versatile because the iror can be used for a 

wide variety of soldering jobs; with six easily 
interchangeable, slide -on bits, ranging from ä" 
right down to -4." (1mm,. It's suitable for 
small, miniature and micro miniature joints. 

Available for 220-250 volt; or 100-120 volts. 
Weight-' -oz (40 gram). tength71" (19cm). 
Price - £3.40 fitted with standard bit " 

(2.3mm). Spare bits £0.46; £0.72; £0.84 
exclusive of VAT. 

Stocked by most of the well-known whole- 
salers and many retailers. Dr direct from us if 
you are desperate. 

Send for colour catalogue from: 
Antex Freepost. Plymouth PIA 1BR 

Model X.25 is a general purpose soldering 
iron, also with two shafts for toughness and 
perfect insulation. Available for 220-250 volts 
or 100-120 volts at 25 watts and priced et 
£3.4)exclusive of VAT. 

Stand model S.T.3 has a chromium plated 
steel spring, two sponges for dealing the 
bits and is priced at £1.40 exclusive of VAT. 

Mayflower House, Plymouth. 
Te%hone (0752) 67377/8 Telex 45296 
Giro 2581000 

Forget all you've ever read about 
miniaturised soldering irons. 
This is the NEW AMEX CX 
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LYNX ELECTRONICS (LONDON) LTD 
Prices correct 
as at 31st March '77 

92 BROAD STREET, CHESHAM, BUCKS. Tel. (02405) 75154 

P. and P. 30p - Overseas 900 - Matching 200 per pair. ACCESS 
VAT 8% except for items which are 12}% - No VAT Overseas. 

THYRISTORS 
Ply IA 3A 3A 

(T05)(ST- (C 
UD) 106) 

4A 6A 
(TO (TO 
220) 220) 

8A 
(TO 
220) 

200 0 35 0 50 0 45 0 40 0 58 0 60 

400 0 40 0 60 0 50 0 45 0 87 0 88 

600 0 65 0 85 0 70 - 1 09 1 19 

BT106 £1 00, 8T107 £1 00, BT108 £1 60, 

£1 00, 2N3525 £0 50. 

10A 15A 16A 
(TO (TO (TO 
220) 48) 220) 
0 68 1 14 - 
0 98 1 40 - 
1 26 1 80 - 

BT109 £1 00, BT118 

TRIACS-Plastic TO -220 Package Isolated Tab 
4A 6.5A 8.SA 10A 16A 

(a) (b) (a) (b) (a) (b) (e) (b) (a) (b) 
100V 0-60 0 60 0 70 0 70 0.78 0.78 0.83 0.83 1.01 1.01 

200V 0 64 0.84 0.75 0 75 0.87 0.87 0.97 0.01 1.17 1.17 
400V 0 17 0.78 0 80 0.83 007 1.01 1.13 1.19 1.70 1.74 
600V 0.98 0.99 1.01 1 10 1.21 1.26 1.42 1 -50 2.11 2 17 

N.B. (a) without internal diet. (b) with Internal disc. 

TTL7440 
Series 

7482 
7488 

0.75 
0-32 

7400 0 10 7489 2.02 
7401 
7402 
7403 

0 18 
0 16 
0 16 

7490AN 
7491 AN 

0.49 
0.65 

7404 0 18 7492 0 57 
7405 0 18 7493 0.45 
7408 0 18 7494 0 95 
7409 018 7495 0.87 
7410 0 16 7496 0.82 
7412 0 25 74100 1.07 
7413 040 74107 0 35 

7414 
7417 
7420 
7425 

0 72 
0 43 
0 16 
0 30 

74121 
74122 
74123 
74141 
74145 

034 
047 
0.85 
0.78 
0.88 

7427 
7430 

030 
0 16 

74154 
.4184 

1.30 
0 93 

7432 0 28 74185 0 93 
7437 0 80 74174 140 
7441 AN 0 78 74175 0 94 
7442 0 65 74180 1.08 
7445 090 74181 2.70 
7447AN 0.81 74191 1.33 
7448 0 81 74192 1.20 
7470 0 32 74193 1 35 
7472 026 74194 1.20 
7473 030 74198 1.84 
7474 0'32 
7475 0.47 Linear I.C.s 
7476 036 301A 0 40 
7480 0 55 307 0 55' 

Transistors 8C148 0 09 
ACI26 0.15 BC149 0-09' 
ACI27 016 BC157 0-09 
AC128 0.16 BC158 0-09 
AC128K 0.25 BC159 0 09 
AC141 0.22 BC160 0.32 
AC141K 0 34 BC161 0.38 
AC142 0.18 BC168 0.09 
AC142K 0.32 BC169 0.12' 
AC178 0.16 BC189C 0 14 
AC178K 0.32 BC782 0 11 
AC187 0 16 BC182L 0-12 
AC187K 0-36 BC183 0.10 
AC788 0-18 BC783L 0 10 
AC188K 0 32 BC184 0 11 
AD149 0 45 BC184L 0.12' 
AD181 0 35 BC186 0.20 
AD182 0.35 BC187 0'24' 
AF114 0.20 BC207B 0-12 
AF115 0 20 BC212 0.11 
AF118 020 BC212L 0.12 
AFII7 0 20 BC213 0.12 
AF118 
AF724 
AF125 
AF128 
AFI39 
AF239 
AL102 
AL103 
AU107 
AU110 
AU113 

0 50 
0-25 
0.25 
0.25 
0.35 
0.37 
1.45 
1 30 

3.30 
1 75 
1 60 

BC213L 
BC214 
BC214L 
BC237 
BC238 
BC300 
BC301 
BC302 
BC303 
BCY30 
BCY31 

0.14 
0.14 
0.15* 
0 16 
0.t6 

0 34 
0-32 
0-40 
0-46 
0.55 
0-S5 

BC107 0-12 BCY32 0'60 
BC1078 0 12 BCY33 0.55 
BC108 
BC1086 
BC109 
BC109B 
BC109C 

012 
0.12 
0.12 
0.12 
0.15 

BCY34 
BCY38 
BCY39 
BCY40 
BCY42 

0.55 
0 -SO 
115 
0.75 
030 

BC117 019 BCY54 100 
BC119 0.25 BCY70 0.12 
BC12S 0.18 BCY71 0.18 
BC128 0.20 BCY72 0.12 
BC140 0 32 BD115 015 
BC141 0ßt BD131 0.38 
BC142 0 23 BD132 0.40 
BC143 0 23 BD135 0 36 
BC147 0.09 BD736 0.39 

380 
381 

3900 
709 
741 

748 
NE555 
NE585 
NE586 
NE587 
CA3045 
CA3048 
CA3130 
MCI 304P 
MC1307P 
MCI 310P 
MC1351P 
MC1352P 
MC1353P 
MC1458P 
MC1498L 
SAS560 

0.90 
1.00 
0.70 
0 27 
0 28 

0 35 
0.45 

2.00* 
1.50 
2 00' 
0.85 
0-$0' 
0 79 

1 60 
0.65 
118 
0.75 
0 75 
0.75 
077 

0.82 
2 25 
2 25 

TAA300 1.01 
TAA310A 1.38 
TAA550 0.45 
TA A811 B121.25* 
TAA801 0.45 
TBA530 1'85 
TBA530Q 1.90 
TBA560 2-80' 
TBA570 0-08 
TCA270S01.9 

Regulators 
723 0.45 
7805 1-50 
7812 1-50 
7815 1.50 
7818 1'50 
LM340-5 1.35 
LM340-12 1.35 
LM340-15 1.35 
LM340-18 1-35 
Opto - 
Electronics 
Displays 
704 0,99 
707 0.90 
727 1.95 
728 1.95 

FM TOUCH TUNER 
P.W. MARCH '77 
Semiconductor Pack £10.95 
Resistor Pack (exc. VRS) £2.55 
Capacitor Pack (exc. Cl 42, 43) £3 -OS 
(Polyester and Electrolytic only) 
ALL THREE PACKS £2245 
All prices include P. and P. and VAT 

RETURN OF POST 
SERVICE 

New Price List 20p 

747 1 00 
750 1.80 

L.E.D. 
Red 0 13 
Green 0 20 
Clear 0-10 

Clock Chips 
MM5314 3.25 
MM5316 3.45 
AAY-5-1224A 

3 25 
AAY-5-4007D 

9.95 
IC Sockets 
8 Pin 0 13 
14 Pin 014 

16 Pin 0 
24 Pin 0.45 
40 Pln 0.80 
Diodes 
BA145 0-14' 
BA148 0.13 
BA155 0 13 
BA156 0.12 
BA157 0 22 
BA158 0 22 
BA1S9 0.25 
BY206 0.15 
BY207 0.20 
BYX38-300 

0.12 
BYX36-600 

0-15 

0A5 
OA10 
0A85 
OA90 
0A91 
0A200 
IN914 
I N4001 
IN4002 
IN4003 
IN4004 
IN4005 
IN4008 
1N4007 
IN4148 

Diodes contd 
BYX38.000 

0 18 
8 YX38-1200 

0 21 
BYX38-300 

0 50 
BYX38-000 

055 
BYX38.900 

0 60 
8XY38-1200 

0 65 
BZX61 Series 

0 24 
BZX83 Serles 

0 11 
BZY88 Serleº 

011 
0 50 

0 40 
0 12 
0 08 
0 OO 

0 09 
0 04 
0 04 
0 05' 
0 08 
0 07 
008 
0 09 
0'10 
0 04 

SPECIAL OFFER SECTION 
SG309K IATO3 5v..0.95 TIL209 Red Led..0.10 

OC P71.. £1.15 
NPN TO.3 Power Tran- 
sistors. Fully tested but 
unmarked. Similar to 2N3055 
except: BVCEO = 50+ 
HFE (gain) = 20 + at 3A, 
VCE SAT < 1.3V at 3A 
5 pca £1.00, 25 pcs E4 00, 
50 pee £7 -SO, 100 pcs £13.00 

ITT Branded Transistors. 
Medium Voltage, High Gain 
Typa BSY65. Similar to 

BC107/8/9. 
25 pcs 1-20, 100 Pcs 3-50 
TO.3 Hardware. Mica, 
Washers, Solder tag, Nuts, 
Bolts, 50 sets for 8Sp 
Rectifiers DO -4 Package. 
10A 50V 0.80 Please specify 
10A 100V 0.90 Polarity 
10A 200V 1 -00 Stud Cathode 
or 10A 400V 1.20 Stud Anode 
Ideal for Power Supplies, 
Inverters, etc 

BD137 
BD138 
BD139 
BD144 
BD157 
BD181 
BD182 
BD183 
130184 
BD232 
130233 
BD237 
BD238 
00410 
BDX32 
BDY10 
BDY11 
BDY20 
BDY38 
80Y60 
BDY61 
BDY62 
BDY95 
BDY96 
BDY97 
13E179 
8E180 
BF181 
8E182 
BF183 
13E184 
BF185 
8E194 
6F106 
BF197 
BF224J 
BF244 
BF257 
BF336 
BF337 
B F338 
BFW30 
BFW59 
BF W60 
BFX29 
13FX30 
BFX845 
BFXB 
BFX85 

0.40 
0.48 
0 56 

2 20 
0 80 
0.88 
0.92 
0-97 
1-20 
0-00 
0.44 
0.55 
0.60 
0.60 
2.30 
1.50 
2.00 
0.80 
0-60 
1 70 
1.65 
115 
214 
4.96 
2-45 
0.30 
0 30 
0'30 
0.30 
0-30 
0.20 
0.20 

0.10 
012 
0 12 
0-10 
0-17 

0-30 
0.35 
0.32 
0-45 

1.25 
0.30 
0.36 
0-26 
0-30 
0-23 
0 2$ 
0.25 

BFX87 
BFX88 
BFX89 
BFY11 
BFY18 
BFY40 
BFY41 
BFY50 
BFY51 
BFY52 
8FY53 
BFY64 
BFY90 
BSX19 
BSX20 
138X21 
BSY52 

0.20 
020 
0.90 
1.10 
0.50 
0-50 
0 60 
0.20 
0.18 
0.19 
0.25 
0.35 
0.90 
016 
018 
0 20 
0.28 

BSY53 0ß9 
BSY54 0-33 
BSY55 0 74 
BSY65 0-30 
BSY78 0.20 
BSY78 0.75 
BSY85A 0.16 
BU105 1 .w 
BU105/02 

1.90 
BU108 300 
BU109 2.S0 
BU128 1.40 
BU133 1.00. 
BU204 1 . 60 
BU205 1 -110. 
13U206 2-40 
BU208 260 
MJ480 0.80 
MJ481 1.05 
MJ490 0-00 
MJ4O1 1.15 
MJE340 0.40 
MJE520 0.45 
MJE521 0.55 
0C43 
OC44 
OC45 
OC48 
OC70 
OC71 
OC72 

0.9S 
0.32 
0-32 
0.20 
0'30 
0.35 
0.22 

0084 0-40 
OC139 1.30 
OC140 1.30 
OC170 Oß3 
TIP29A 0 44 
TIP30A 0.52 
TIP41A 0.54 
TIP32A 0.64 
TIP41A 0.68 
TIP42A 0.72 
2N404 0 40 
2N896 0.20 
2N697 0 20 
2N706 0.15 
2N1131 15 
2N1132 0-16 
2N1302 0.40 
2N1303 0.40 
2N1304 0-45 
2N1305 0 45 
2N1306 0.50 
2N1307 0.50 
2N1308 0.60 
2N1309 0.60 
2N1711 0 24 
2N2102 0.44 
2N2217 0.30 
2N2368 0.14 
2N2369A 0.14 
2N2483 0.20 
2N2484 0.16 
2N2646 0.50 
2N2711 0-20 
2N2712 0-15 
2N2904A 0.20 
2N2905 0.18 
2N2905A 0.22 
2N2906 0-10 
2N2025 0.14 
2N29280 00 
2N2926R 0.10 
2N2928Y 0-09 
2N2926G 0.10* 
2N3053 0-20 
2N3055 0.50 
2N3137 1-10 
2N3440 0.56 
2N3442 1.20 
2N3570 3-60 

2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3715 
2N371ó 
2N3771 
2N3772 
2N3773 
2N3819 
2N4347 
2N4348 
2N4870 
2N4871 
2N4918 
2N4919 
2N4920 
2N4922 
2N4923 

0-10' 
0-10 
0 f0 
0-10 
0 10 
0-10 
0 09 
0-09 
(1.10 
0.10 
1.10 
1.80 
1 80 
1 90 
2-10 

0-25 
1.10 
1 20 

0-35 
0.35 
0-60 
0.70. 
0-S0' 
0.50 
0-46 

CMOS 
PLASTIC 
4000BE 
400113E 
40028E 
4006BE 
40078E 
4008BE 
400913E 
401oBE 
40118E 
4012BE 
40138E 
4014BE 
4015BE 
40168E 
40176E 
4018BE 
4019BE 
40206E 
402113E 
40226E 
40238E 

0.20 
0-20 
0-20 
1-05 
0.20 
0.03 
0.52 
0.52 
0.20 
0-20 
0-S0 
1.00 
0 95 
0-54 
1.00 
110 
0.50 
1-12 
1-03 
0.95 
0.20 

40248E 
40256E 
40288E 
40278E 
40288E 
40298E 
40308E 
4041 BE 
40428E 
40348E 
40448E 
40486E 
4049BE 
40506E 
406913E 
40706E 
407113E 
40728E 
4081 BE 
40828E 
45108E 
4511 BE 
45188E 
45188E 
45208E 

0'08 
0'20 
1 55 
0.62 
0.91 
1-10 
0 55 
0.80 
0.83 
1 00 
0.94 
1-32 
0 54 
0'54 
0.30 
0.50 
0 28 
024 
0.20 
0.26 
1.42 
1.50 
1.35 
1.25 
1.20 

MEMORIES 
2102A-6 3.60 
2112A-4 4.75 
6508 7.95 
2102 2.50 
2107 1000 
2112 4.50 
2513 6.50 
2802 2.50 

TO3 NPN 30 
amp Transi. - 
ton similar 
to 2N3771/2/3 
Untested but 
no shorts or 
opens 
1 Pcs 0.50 
5 Pcs 200 
10 Pes 3.50 
25Pcs 750 

NEW COMPONENTS SERVICE 
Resistors 5% carbon E12 2.10 to 10M 1W 1p. 
1W Sp. Preset pots subminiature 0.1W E31000 
to 4M7. Vertical 9p. Horizontal Op. Potentio- 
meters 0.25W E3 4K7 to 2M2 log or Iln. Single 
24p. Dual 75p. Polystyrene capacitors E12 
03V 22pf to 82000f 30. Ceramic capacitors vert. 
50V 66 2201 to 47000p1 3p. Mylar capacitors 100V 
'001, .002, 005 4p. 01, 02, 025 4}p. Polyester 
capacitors 250V E6 .01 to -1m) S0..15, 22mí 7p. 
-47mí 11p. Electrolyticº 50V -47, 1, 2mf Sp. 
25V 5, 10mí Sp. 10V 22, 47m1 Op. 100mí 7p. 
220mf Op. 470mí 11p. 1000mí 18p. Zener diodes 
400mW E24 3V3 to 33V O}p. 

MAINS TRANSFORMERS 
6-0-6V 100mA 04p. 9-0-9V 7SmA 94p. 18V IA 
£1.115. 0/12/15(20/24/30V lA £3 -OS. 12-0-12V 50mA 
14p. 0/12/15/20(24(30V 2A £4.95. 6-3V 1}A £2.10. 
6-0-6V 11-A £2.55. 9.0-9V 1A £219. 12-0-12V 1A 
£2.40. 15-0-15V IA £2.69. 30-0-30V 1A £3.39. 

1 

PRINTED CIRCUIT KITS, ETC,. 
Contains etching dish, 10089 ins of p.c. board, 
lib ferric chloride, etch resist pen, drill bit and 
laminate cutter £3.65. 100sq Ins pc board 75p. 
11b FeC1 9Sp. Etch resist pen 75p. 

1 

S -DEC$ AND T-DECS 
S-DeC £1.94. T-DeC £3.01. 
u-DeCA £3.07. u-DeCB £007. ,;.6:J 40:i IC carriers with sockets:- 
16 d i l £1.01. 10105 £1.79. 

SINCLAIR CALCULATORS, WATCHES 
AND POCKET TV 
Sinclair pocket TV £185. Cambridge Scientific 
£8.95. Cambridge Memory £5.115. Oxford 
Scientific £1330. Mains adaptors (State model) 
£3.20. 

BATTERY ELIMINATOR BARGAINS 
3 -WAY MODELS 
With switched output and 4 -way multi -lack con- 
nector. Type 1:- 3/41/0V at 100mA £230. Type 2:- 
6/7}/9V 300mA £2.90. 
100MA RADIO MODELS 
With press -stud connectors. 9V £3.45. 6V £3.45. 
9V+9V £S48. 6V+OV £5.45. 4}V+4}V £5.45. 
CASSETTE MAINS UNIT 
71V with S pin din plug 150mA £385. 
FULLY STABILIZED MODEL £5.45. 
Switched output of 3/0/71/9V 400mA stabilized. 
CAR CONVERTERS £5.10 
Input 12V DC. Output 6/71/9V D.C. 1 Amp stabl- 
lized. 

q 
BATTERY ELIMINATOR KITS 
Send s.a.e. for free leaflet on range. 
100mA radio types with press stud battery 
terminals. 41V £210. 8V £2 10. 9V £210. 41V+ 
41V £2.50. OV+BV £2.50. 9V+9V £2.30. 
Cassette type 7iV 100mA with dIn plug £210. 
Transistor stabilized 8 -way type for low hum. 
3/4}/8/7}/9/12115/18V. 100mA £3.20. 1 Amp E8SO. 
Heavy duty 13 -way types 4}/8/7/8}/11/13/14/17/ 
21/25/20/34/42V. 1 Amp £495. 2 Amp £7-0S. 
Car converter kit Input 12V DC. Output 0/71/0V 
DC 1A transistor stabilized £1.9S. 
Stabilized Laboratory power kit Switched 1 to 
30V In 0.1V steps. 1 Amp E12.4S. 2 Amp £14 -OS. 

SINCLAIR PROJECT 80 AUDIO MODULES 
PZ5 £4 OS. Z40 £5.75. 
BI-PAK AUDIO MODULES 
S450 tuner £2095. AL60 £4.60. PAI00 £1495. 
MK80 audio kit £31.96. Stereo 30 £1550. SPM80 
£3.65. BMT80 £3.32. Send sae for free data. 
SAXON ENTERTAINMENTS MODULES 
SA1208 £16.OS. SA1204 £11.05. SA608 £11.45. 
PM1201/8 £10.95. PM1202/8 EIS -OS. 

SINCLAIR IC20 
IC20 10W+10W stereo integrated circuit amp kit 

with printed circuit and data £4.95. 
PZ20 Power supply kit for above £3.85. 
VP20 Volume, tone control and preamp kit EB-OS. 
end see for free leaflet on the whole system. 

JC12 AND JC40 AMPLIFIERS 
JC12 6W IC audio 
amp with free data 
and printed 
circuit £1.95. 
Also new JC4020W we 
model with pcb 
£3.95. Send sae for free leaflet on both models 
and associated power supply and preamp kits. 

FERRANTI ZN414 
IC radio chip £1.44. Extra parts and pub for radio 
£3.85. Case £1. Send sae for free data. 

1 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

32 GOLDSEL RD., SWANLEY, KENT. 
Mail order only. No callers. Send Sae for free data 
on kits. Post 30p on orders under £4-S0, otherwise 
free. Prices include VAT. Official orders wel- 
come. Overseas customers deduct 7% on item. 
marked and 11% on others. 
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THE 

6SEIE tor 
METAL LOCATOR 

W.OPEL 
The circuit theory and the construction of the 
PCB and the search coil were given in Part 1 of 
this article. This month covers the Faraday shield 
information for the search head and the setting -up 
procedure. 

COIL SHIELDING 
To minimise the effects that wet grass or sand 

have on the search head the coil is almost entirely 
encased in a metal shield. 

The simplest method of making a shield is to use 
strips of aluminium kitchen foil. The strips should 
be about 1 inch wide although the actual width 
isn't important, being a compromise between ease 
of winding a narrow strip and the fewer turns 
required with a wider one. 

Starting at one end of the coil, commence wind- 
ing the foil around the coil as if binding it. A leader 
of about 2 inches should be left at the start and 
each turn must overlap the previous one. The 
binding is continued to within about 12 to 1 inch 
of the end of the coil. It is essential that the foil 
does not completely enclose the coil. The final turn 
is stuck in position and, to ensure that the foil 
doesn't move, a spiral of wire can be added fol- 
lowed by further adhesive tape. 

Due to the difficulties of winding the aluminium 
strips smoothly the end product might appear a 
little lumpy but, since the coil won't be visible in 
the finished locator, it doesn't matter. 

The foil leader at the beginning of the coil is 
connected to one wire lead -out and that connection 
becomes the earthy end of the assembly. ' 

SEARCH HEAD ASSEMBLY 
Before the completed coil is mounted into the 

head assembly the leads should be connected to 
the coax cable or, if changeable heads are to be 
used, to a coax socket. The connections must -be 
bound with adhesive tape to ensure a sound mech- 
anical assembly. 

The coil, with its coax lead or socket, can be 
mounted in the moulded head shown in the photo- 
graphs or into a home-made head. In either case 
it should be held in place initially by sticky tape. 
Trying to remove a defective coil after it has been 
fully encapsulated (or even firmly stuck) into the 
head can be frustrating and will almost certainly 
result in the destruction of the case. 

PART 2 

The moulded head has provision for the lead to 

come through the material just behind the handle 
fixing location. This position is also satisfactory 
for mounting the socket if used. When the heads 
are designed to be changeable this location is 

best. When only one head is to be used a neater 
result is obtained by feeding the coax lead up the 
handle stem and directly into the control case. 

Because of the Faraday screen the head can be 
used under water provided the coil and the coax 
lead are made watertight. This can be achieved by 
encapsulating the head in epoxy resin (but not until 
testing has been completed). The depth of water 
which can be scanned is a function of the length 
of the handle and the lead since the control box 

isn't watertight. 
The head assembly can now be connected to the 

control box and setting -up can commence. 

SETTING -UP 
The testing and setting of the unit is best carried 

out with the printed circuit board out of the case 
and the search coil held in position with adhesive 
tape. The main test instrument is a multimeter 
with a range for measuring low resistance. 

The first check is on the search head assembly. 
For this the low ohms range is required. The resis- 

tance of 20 -odd turns of 20SWG wire is not very 
much but it is detectable. Any reading on the 
meter will show that there is not a short circuit 
between the Faraday shield and the 'hot' end of 

the coil. 
Having checked the coil assembly it should be 

plugged into the board connection. The current 
drawn by the circuit can now be measured. If the 
stabilising circuit is not used the current should 
be between 8mA and 12mA depending on the 
voltage used. If the stabiliser is used the current 
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drawn should be about 18mA. Significant differences 
indicate problems with the board construction. 
Generally if the current is too high look for solder 
bridges and if too low for unsoldered joints. 

Assuming the current readings are close enough 
to be satisfactory there are various key voltages 
that should be checked. The first of these is 
between earth and the junction of R9, R10 and 
R13. This voltage depends on the setting of the 
core of the primary of L3 (the pink side) and it 
should be possible to adjust the core so that the 
voltage will swing above and below earth. Providing 
this is so, adjust the setting of the coil to give a 
voltage of about 0.4V positive. 

The second is to ensure that the oscillator is 
working. Connect the meter between earth and the 
anode (ring end) of D3 and it should read about 
1V negative. It it doesn't then check the oscillator 
carefully with particular care being given to the 
search coil connections. There is nothing to be 
gained by further measurements unless the oscil- 
lator is working correctly. If an oscilloscope is 
available the frequency of oscillation can be checked. 
It should be around 80kHz to 90kHz but is not 
critical. 

Set the tuning control, VR1, to midway and the 
meter control, VR3, to minimum. Rotate the blue 
core in the detector (L3) until an audio note is 
heard. This will go from a very low frequency to a 
high howl. The meter should also indicate. The opera- 
tional setting of the core will be that which gives 
half scale on the meter. At this setting the tone 
will automatically set itself to the optimum level. 

If the meter reads but there is no audio tone the 
amplifier can be checked by applying the positive 
supply voltage to the junction of R22 and R23 
through a 1Mí2 resistor. The audio should be heard. 
If it is not then the components associated with the 
two sections of ICI used for the amplifier must 
be re-examined. 

10V STABILISER 
The unit is designed to run on standard HP7 size 

batteries or on the alkaline alternatives. The alka- 
line types have a long life and a fairly level voltage 
characteristic so they provide stable operating con- 
ditions for the locator. The standard batteries, on 
the other hand, have a drooping voltage character- 
istic in addition to their shorter life. This drooping 
voltage causes drift in the unit and results in mis- 
leading readings or in needless corrections. 

To overcome the falling voltage a stabiliser 
circuit, Fig.9, can be incorporated such that the 
electronics operate on 10V. This enables the bat- 
teries to be used down to an end voltage of about 
11V and at. that level they will be failing fast so 
the first sign of trouble will be the advice to change 
them. 

The circuit will function equally as well on 10V 
as on 12V, once set, but if set for 12V it will not 
generally be possible to use the locator on 10V 
without re -adjusting L3. 

The printed circuit board has provision for mount- 
ing the components for the stabiliser and the over- 
lay pattern, (Fig.6) shows the wiring to the switches 
for either battery type. 
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To conform with the Wireless Telegraphy 
Act (1949) a licence is required to use the 
Seekit Metal Locator. 

Under section 1(1) of the Act (Pipe 
Finder/Metal Locator Licence) frequencies 
between O _ and 150kHz can be used 
although preferably limited to 85kHz to 
90kHz and 110kHz to 145kHz. The Seekit 
has a design frequency between 80kHz 
and 90kHz and has been approved by the 
Home Office. 

A licence for five years costs £1.20 and 
an application form can be obtained from; 
The Home Office, Radio Regulatory Depart- 
ment, Waterloo Bridge House, Waterloo 
Road, London SE1. The completed form 
should make reference to the PW Seekit. 

12V if regulator is not used 

12 V if regulator is used 

Iw4701 

RA 
S4a Z820 

CA 
oo1yF 

TrA 
BC108 

Pa. DA 
-10V 

7 

odo o- 
To CCT 

S4b 

0V 

Fig.1. The circuit of the stabiliser. Note that the drawing calls for a 
10V zener and the parts for 9.1V. Either will do but 9.1V is preferred. 

* components list 

Stabiliser 
RA 
CA 
TrA 
DA 

82052 10% 4W 
001µF 
BC108 
9-1V, 400mA Zener diode 

The photographs in the headings of part 1 and 2 
show the unit mounted in the moulded case and 
search head, but, of course, the locator will work 
equally as well in any other suitable box and with 
a home-made search head. Several plastic boxes are 
available and size and style become a matter of 
personal choice provided the surface area and total 
volume are sufficient. Plastic conduit or waterpipe 
provide suitable handle material and can be bent 
or flattened after softening in boiling water or over 
a flame. If using a flame try a few practice runs 
first and remember to keep the pipe over the flame 
not in it. The search head is a little more difficult 
but the bottom of a plastic bucket or cake container 
would probably be sufficiently strong but remember 
to wind a coil to suit. 

The moulded case and search coil housing are 
available from Ambit International and this com- 
pany can supply a search coil and Faraday shield 
wound, tested and encapsulated (with light weight 
foam) into the search head moulding. The unit has 
a moulded -in coax lead of over 1 metre long 
included. 
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1 As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 

no toy, but a test instrument that you will need 

not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and enter the profession. It remains 

your property and represents a very large saving 

over buying a similar piece of essential equipment 

Build an oscilloscope. 

Z Read,draw and understand 
circuit diagrams. 

In a short time you will be able to read and 

draw circuit diagrams, understand the very 
fundamentals of television, radio, computers and 
countless other electronic devices and their 
servicing procedures. 

' { tC 
Y 

[44tpp 
R f 

O/0e 

E 

i 1 

85 -700 -1 

[1411W-ni7 Y ' M ii-- 
1 2 3 4 5 6-,r7:27-14§3, 611P, d 

l OUPU' 
'14A 

q, P 0601 

3 Carry out over 40 experiments 
on basic circuits. 

We show you how to conduct experiments on 

a wide variety of different circuits and turn the 

information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 

'There's only one way 
to master electronics... 
to see what is going 
on and learn by doing: 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 

previous knowledge is required, no maths, and 

an absolute minimum of theory. 
You learn the practical way in easy steps 

mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 

employed electronics engineer. 
All the training can be carried out in the 

comfort of your own home and at your own 
pace. A tutor is available to whom you can 

write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

ro find out 
new, exciting and absorbing way, just clip the coupon 

for a free colour brochure and full details of enrolment. 

Write to:- British National Radio & Electronic School 

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

All students enrolling in our 
courses receive a free circuit 
board originating from a 

computer and containing 
many different components 
that can be used in experi- 
ments and provide an 

excellent example of current 
electronic practice. 

NAME 

more about how to learn electronics in a 

ADDRESS 

I` 
WB6¡7.1.11 
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SAVBIT 
handy solder 
dispenser 

Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
by 10 times. 
Size 5 49p 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx. of 0.71 mm solder for 
fine wires, small components 
and printed circuits. 
PC115 57p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 53p 

Handy size Reels & Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

A PROFESSIONAL JOB AT HOME 
Ersin Multicore Solder contains 5 cores of non -corrosive flux that Instantly cleans heavily 
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

handy size reels of SAVE/ T, 
40/60, 60/40 & 
ALU -SOL we: 

These latest Multicore solder reels are 
ideal for the toolbox. Popular specifications 

cover all general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of 'Hints on Soldering' 
containing clear instructions to make every job easy. 

Ref. Alloy Diem. 

mm 

Length 
metres 
approx. 

Use Price 

Size 
3 

Size 
4 

Size 
10 

Size 
12 

40/60 
Tin/Lead 

ALU -SOL 

60/40 
Tin/Lead 

SAVBIT 

1.6 

1.6 

0.7 

1.2 

10.0 

8.5 

39.6 

13.7 

For economical general 
purpose repairs and 
electrical joints. 
For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 
For fine wires, small 
components and printed 
circuits. 
For radio, TV and 
similar work. Increases 
copper -bit life tenfold. 

£1.79 

£2.42 

£1.79 

£1.79 

Pat. No. 
`1443913 

BIB WIRE 
STRIPPER 
& CUTTER 
Fitted with unique 
8 -gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 
and cable in seconds. 

Model 8B 86p 

SOLDER - 
WICK 
Absorbs solder 
instantly from 
tags, printed 
circuits etc. Only needs 
40-50 Watt soldering iron. Quick 
and easy to use. Non -corrosive. 

Size 18 97p 

Sole U.K Sales Concessions' es Prices shown are recommended retail, inc. VAT. From Electrical 
Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus20p P&P. 
Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ. Prices and specifications subject to change without notice. 

Isn't it about time 
you listened to them 
properly yourself ? 

The best way to achieve that is 
with Fidelity Fastenings -the 
newest, smartest way to place 

your speakers where they 
belong -on the wall. Almost 

undetectable when fitted 
they are easily adjustable 
and allow your speaker 

system to be placed in the best 
-.\) possible acoustical position, 

where they stay due to the rubber 
friction mounting. Fidelity Fasten- 
ings take a weight of up to 50 lb and 

your speakers are easily lifted off for dusting or redecorating. 
Available from all good Audio and Hi-Fi shops and stores at 65.49. 
Look for the red and black box. If you have any difficulty in 

obtaining your Fidelity Fastenings, write for 
details of your nearest stockists to: 

The Ridgeway, Iver, Buckinghamshire 
Tel: (0753) 654222 

CMOS WITH DISCOUNTS! 
Any mix: Discount 10% 25+, 25% 100+, 33's% 1000 -1 - 

Quartz Crystals. 100kHz, 1MHz, 2 097152MHz, 3 2768MHz, 
4 194304MHz, all same price £3 75. 32-768kHz, TO5 can 
£4-50. 50Hz Timebase kit for clocks etc., £591.'DALO' 
Pen 75p. Liquid crystal display 4 x 0.5" digits, 40 pin, 
£1395. Clock clip, 1iv battery operated, to suit our L.C.D. 
40 pin DIL, 14440 £11-58. L.C.D. data free on request. 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 

0.20 
0.20 
0.20 
1 31 
0-20 
1.07 
0.60 
0.60 
0.20 
0.20 
0 60 
1-12 
1.12 
0-60 
1.12 
1.12 
060 
1.24 
1 12 
1 07 
0 20 
0-87 
0.20 

4039 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4058 
4057 
4059 
4060 
4061 
4062 

3.09 
1-19 
0-93 
0-03 
1-12 
1-04 
1-56 
1-46 
1 01 
0-60 
0.60 
0-60 
1-04 
1-04 
1.04 
1-29 
1-46 
1.46 

2901 
8.20 
1.24 

25.00 
1010 

4081 
4082 
4085 
4066 
4089 
4093 
4094 
4095 
4096 
4097 
4098 
4099 
40101 
40102 
40103 
40104 
40107 
40108 
40109 
40181 
40182 
40194 
40257 

0.24 
0 24 
0-80 
060 
1-74 
0.89 
2 00 
1-16 
1 16 
013 
1.22 
2 03 
1.76 
216 
2.16 
2.26 
0-66 
6-10 
2-21 

30 
1.73 
2.26 
2-26 

14505 
14506 
14507 
14508 
14510 
14511 
14512 
14514 
14515 
14516 
14517 
14518 
14519 
14520 
14521 
14522 
14526 
14527 
14528 
14529 
14530 
14531 
14532 

4-30 
0.57 
0.60 
3 00 
1.51 
1 74 
1.03 
3.47 
3-47 
1.51 
4.02 
1.39 
0 57 
1 39 
2-77 
2.15 
215 
1.74 
1.22 
1-72 
0.95 
1 74 
1.39 

'E' LED Displays 
DL -704E 0.3" 70p 
DL -707E 0.3" 70p 
DL -728E 2 x 0.5" 

1 00 
DL -727E 2 n 0.5" 

1.00 
DL -75060.6" 1.50 
DL -747E0.6" 1.50 
Red Ledo 
01" 1Sp 
0 2" 1Sp 

Clock Chips 
AY -5-1224A 3-S0 
MK50253 S-50 

Soldercon Pins 
100 60p 
1000 000 
2500 0.75 
DIL Sockets 

4026 
4027 

1 02 
0 60 

4063 
4056 

1 22 
0.69 

4700 
7083 

1 75 
4.25 

14534 
14536 

8.15 
4.00 

8/14/16 pin 15p 

4028 1 00 4067 4-13 14160 1.16 14537 1317 Timer I/C 
4029 1.27 4088 0.24 14161 1-10 14539 1-24 Ne555 45p 
4030 
4031 
4032 

0.60 
2 46 
119 

4069 
4070 
4071 

0-24 
065 
0-24 

14162 
14163 
14170 

1.16 
1.18 
1 06 

14541 
14543 
14549 

t 62 
1.82 
4-10 

Push Switches 
Type SW9 15p 

4033 1-55 4072 0-24 14175 1.04 14552 10-50 Op -Amps 
4034 2-11 4073 0.24 14194 1.17 14553 4 66 CA3130 
4035 1 31 4075 0.24 14490 6 51 14554 1 67 (COSIMOS) 1.00 
4036 3-09 4076 1-71 14501 0-20 14555 1 01 CA3140 
4037 1.06 4077 065 14502 1-30 14556 1-01 (BI/MOS) OSp 
4038 1-20 4078 0.24 14503 0.75 14557 4-65 741 Minidip 2Sp 

Terms: C.W.O. Add VAT to all prices at 8%. Post e c. U.K. 25p + 2p 
27P per order. All orders processed same day. Official Govt. 'Varsity, 
Poly etc. orders (written or telephoned) welcome. 

GREENBANK ELECTRONICS (Dept. W6P) 
94 New Chester Road, New Ferry, Wirral, Merseyside 
L62 SAG Tel: 051445 3391 
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SDeCnoiogg 

THIS month's S-DeC project differs from all 
previous ones in this series. It is not an 
electronic device, but a simple two transistor 

receiver which gave surprisingly good results on 
test in Hertfordshire. Several foreign stations were 
received besides the more popular British medium 
wave transmissions. The circuitry employed attempts 
to extract all possible service from the first transistor 
Trl, which is used as an RF amplifier and an AF 
amplifier. Regeneration is also used in the first 
stage which gives additional signal "boost" and 
sharpens the tuning giving improved station separa- 
tion. It is ideal as a small portable receiver and it 
runs from only 3V. 

VR1 

20 

Cl =10pF 
7 

60 

VCt 

500 
PF 

12 

50k 

D2 
OA90 

28 18 

300 
D1 

I+OA90 
230 

O 
21 

Tr1 
BC108 

e 
24 

BC108 

Link 
O O 

25 66 

DAVID GIBSON 

THIS MONTH 

`NW Receiver' 
you wilt need ... . 

R1 1 Mli2 C3 170p F 

R2 4.7hS2 C4 100n F 

R3 10kS2 Tri BC108 
R4 470kS2 Tr2 AC126 
VR1 50k12 pot. D1 0A90 
Cl 10pF D2 0A90 
C2 1nF Li ferrite slab 

93x17x3mm 
VC1/VC2 twin gang 500pF+500pF variable capacitor 
EP1, Acos 'red spot' lid) earpiece. 
3V battery, S-DeC.28 SWG enamelled copper wire. 
S-DeC leads with plugs. One Blob Board (if required). 

3V 

R4 470k 
EP1 

Earpiece 
1k 

AC 126 

Red spot 
on case 

FK229 

Fig. 1: Circuit diagram of 
this ` months 2 -transistor 
MW receiver. Note that the 
supply voltage is only 3V, 
and should not be exceeded, 
if optimum reception is to 
be achieved. Note:- An 
alternative aerial on a round 
ferrite rod is described in 
the text The frame of the 
ganged capacitor goes to 
hole 6 of the S-DeC. 
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Lazy signals 
Looking at the circuit diagram Fig. 1, the signal 

is first tuned by VC1/VC2 and Ll, fed to the base 
of Trl and amplified at RF. This amplified signal 
now appears at the collector of the BC108 (Tri) and 
from here it has a choice of paths. To turn sharp 
right into R2 means that it will immediately have 
to overcome 4.7kfl of resistance. It can, of course 
make a beeline for the 50k0 potentiometer, VR1. 
Its last choice is to tackle the 170pF capacitor, C3. 
Now most signals are lazy and will choose the line 
of least resistance. The "resistance" of the capacitor 
(C3) at 750kHz is less than 2000-a nice low value 
compared to 4.7kO (R2) and 50k11 (VR1). In 
practical terms the signal, or various percentages of 
it, will travel all three paths but most will go 
through C3 where it encounters a pair of diodes. 
These rectify the RF signal and present a rough 
AF signal to the base of Trl via D2. Trl now ampli- 
fies the signal again, but this time at audio fre- 
quencies and again the amplified signal appears at 
the collector of Trl. This time, things are a little 
different. The 170pF capacitor now has a "resistance" 
of many hundreds of thousands of ohms (to the 
AF signal) and so it is persuaded (or rather the bulk 
of it is) to develop across R2 which forms an audio 
load for the collector of Trl. From here, the audio 
signal is fed via C4 to the base of Tr2 and amplified 
to feed the earpiece which forms its collector load. 

Signal regeneration 
So we've now persuaded two transistors to do the 

work of three transistors; but there's another way 
we can get even better performance-regeneration 
or reaction. Let's retrace our steps to the collector of 
Trl and let us arrive just as the amplified RF signal 
gets there. You remember there were three paths. 
Let's look at the one to the potentiometer VR1. A tiny 

VR1 

(very tiny) part of the signal will manage to get 
across VR1 and get to the capacitor Cl. This 10pF 
component offers a very low "resistance" to RF (but 
a very high "resistance" to AF) and so this tiny part 
of the original RF signal goes across Cl and on 
through the coil Li and back again to the base of 
Trl. Here, it arrives in such a way as to reinforce the 
original signal which caused it, thus giving that sig- 
nal an extra boost. This feedback of signal is called 
reaction or regeneration. Since the potentiometer 
is a variable resistor, we can control the amount of 
regeneration-too much will cause the circuit to 
oscillate and "howl"; too little will give only a very 
small (barely worthwhile) amount of boost. 

Another advantage of regeneration, is that it im- 
proves the apparent "Q" of the tuned circuit-this 
is the thing which decides how sharply the circuit 
will tune in stations. One which tunes very broadly 
will tend to allow one signal to interfere with 
another. But with a higher "Q", the tuning becomes 
very much sharper and so station separation im- 
proves. With this receiver, station separation is ex- 
cellent and sensitivity is also extremely high despite 
the low voltage used. 

Aerial details 
Construction on the S-DeC is very simple. Just plug 

the components into the S-DeC holes marked on the 
circuit diagram Fig. 1. You can also use the full 
size S-DeC diagram of Fig. 2. The coil was wound 
with 28swg enam. copper wire on a piece of fiat 
ferrite slab which measured 93mm long by 17mm 
wide by 3mm thick. The start of the winding may 
be secured to the rod by a piece of plastic insulation 
tape (or even sellotape will do). Wind on five turns 
and form a big loop of wire which you should then 
twist until you are left with a very small loop at 
the end of a 25mm piece of twisted wire. Carry on 
winding another 55 turns and secure the end of the 
wire. Make sure to clean all the enamel off the ends 

continued on page 130 

L1IVC1,VC2 

VR1 

ri C1 

L1 top 

L1 / VC1,VC2 

[Cf3 

D2 
01 

r 

Link 

Tr2 

B1 + e 

EP1 

C 

B1 -ve 

EP1 r 

Fig. 2: Full size drawing of the S-DeC, giving component location and hole numbers. The ferrite aerial, tuning capacitor, battery, VR1 and the 
earphone are all connected via leads, and not on the S-DeC itself. 
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0 INNEXTMONTH'S 

24H 11 lßß 
+E`111 PRECISION 

TIME 
i 
CLIICh 

fo ON 

PRACTICAL 
WIRELESS 

SWITCH 

Dissatisfied with the accuracy of your 

electro -mechanical time switch??? Then 

build the PW version which you can set 

to operate with an accuracy of I minute! 
An all -electric Digital Clock PLUS a Precise 

Timer for an external circuit. 

Get the sporting events on our 
Radio 2 TUNER 
Sc 
A 20W IC Audio 
AMPLIHER 

ON SALE 
3rd JUNE 
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0 rENNs 

TEIE~ rOOIIIAIÇ s 
plus MAMA 
ON -SCREEN SCORING & SOUND EFFECTS 

THE General Instruments AY --3-8500 television 
games integrated circuit allows a complex 
multigame unit to be built using very few 

additional components. The single device provides 
for 4 ball games and 2 shooting games. This article 
will describe a unit for the 4 ball games. 

* components list 

THE AY -3-8500 
Before describing the construction of the unit it 

will be useful to give a description of the special IC. 
The device is in a standard 28 pin dual -in -line pack- 
age with pins 1, 14, 15 and 28 not being used. Pins 
2 and 4 are ground and plus 8V respectively. 

Resistors 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
VR1 
VR2 
VR3 
VR4 
VR5 

47ká2 
1kí2 
10kû 
2.2kí2 
22012 
220f2 
47ká2 
1kí2 
47kí2 
47ká2 
47kí2 
47ká2 
33ká2 
47ká2 
1 ká2 

6 8ká2 
4 7ká2 
1ká2 
1o0á2 
1001-I 
10k0 standard horizontal preset 
10ká2 standard horizontal preset 
1kí2 standard horizontal preset 
100ká2 linear 
100ká2 linear 

All fixed resistors are }W, 5% 

Capacitors 
Cl 
C2 
C3 
C4 
C5 
C6 

2200µF, 25V 
0.22µF 
0.22µF 
1000pF polystyrene 
1000pF polystyrene 
100pF polystyrene 

C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 

Switches 
S1 
S2 
S3 
S4 
S5 
S6 
S7 

100pF polystyrene 
0.22µF 
022µF 
10µF, 10V 
1000pF disc ceramic 
10pF plate ceramic 
3.3pF plate ceramic 
22pF plate ceramic 
5.6pF plate ceramic 
1000pF disc ceramic, 250V 
1000pF disc ceramic, 250V 
4722F, 10V tantalum 

1 pole 6 way rotary. 
Single pole, biased off, miniature push 
S.P.S.T. miniature toggle. 
S.P.S.T. miniature toggle 
S.P.S.T. miniature toggle 
S.P.S.T. miniature toggle 
D.P.S.T. miniature toggle, mains rated 

Semiconductors 
Tr1 
Tr2 
Tr3 
Tr4 
Tr5 
D1 
D2 
D3 
D4 
IC1 
IC2 

BC108 
BC108 
BC108 
BC108 
BSX20 
1 N4001 
1 N4001 
1N914 
1N914 
AY -3-8500 G.I. 
MC7808 or 78L82AWC 

Miscellaneous 
T1, mains transformer, 2 secondaries each 0-12V at 250mA, fixing centres 53.5mm. FS1, fuse holder, chassis 
mounting, 20mm and 200mA fuse. PCB from Readers PCB Service. Speaker, miniature, 400. Former 4mm with dust 
core. Wire 40SWG enamel covered, lmetre long. Wire 22SWG, tinned copper, 250mm long. Case sloping top, 
216mm x 130mm x 47mm (front) x 79mm (back), Watford code NJSF2 Doram code 509-608. Boxes, 2 off, 85mm x 
56mm x 37mm, Watford code NJHC1 Doram code 509-636. (Note, these cases provide an attractive cover but any 
case of similar size can be used). SKT1, coax socket. Coax cable and 2 coax plugs. 2 grommets. Mains cable. Board 
pins. DIL socket (see text). Heat sink for IC2 
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FS1 

D. S.COUTTS 

Screen D1 

IN4001 
e 

D2 
IN4001 

O.22uT 

R1 R4 
47K 22k 

Tr1 
BC108 

C7 
100pF 

0.22jF 

VR1 VR2 
10k 10k 

IC2 -j t8V 

mom 
Cg R6 

0-22pF 220 

R5 
220 

VR4 
100k 

VR5 
100k 

11 
181920212223 25 13 

-°41S1 (S2 53 IfS4 5 I56 

LI 

TENNIS FOOTBALL 

e 

C15 
5.6pF 

EI I'S 

I 

I 

5 

i 

SQUASH PELOTA Ceggl 

Fig.t. The outlines of the four games that can be played using 
this unit. The sizes of the individual dots may not be as shown 
due to tube distortion and sharpness of focus. 

C14 
22pF 

C18 
100yF 

Tr4 
BC108 

R14 R15 C13 
47k 1k BSX20 33pF 

IL+ 
VR3 C10 

1k tOyF 

Y Y Y n n n C'l cc cot 
n N M 

IC1 
AY -3-8500 

04 
IN914 

27 ---14111--0 

R17 
4.7k R18 

1k 

R19 
100 

C16 

r 
SKT 

R20 
100 

I I- 
C17 
1000pF 

Fig.2. The complete circuit diagram 
of the unit. D3 and D4 are required 
for the rifle games and may be 
omitted if only the four ball games 
are to be played. Note that although 
the speaker is shown as 400 it can 
be higher. 
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Pin 3 gives an output of 500Hz, 1kHz or 2kHz 
which corresponds to the ball hitting the line, the 
ball hitting the bat and a scoring signal. 

The ball will bounce off the correct bat at an 
angle determined by the condition of pin 5. When 
it is left open circuit the angle is constant over the 
whole bat except that the reflection is 'up' in the 
upper section of the bat and `down' in the lower 
section: When pin 5 is connected to ground the bat 
is divided into four vertical sections. The angles in 
the centre two sections are as before but the outer 
two reflections are at steeper angles. 

Pin 7 controls the ball speed. If left open circuit 
the ball travels slowly (suitable for beginners) if 
connected to ground the ball speeds up. 

Automatic or manual service is selected by pin 8. 
If the ball leaves the court when pin 8 is open 
circuit it will remain off until the pin is grounded 
momentarily. If pin 8 is left switched to ground the 
ball will serve automatically, travelling in the direc- 
tion that it left the ground (ie. if the right hand 
player scores then the ball will be served from the 
right hand side). 

Pin 11 is the right player input and an R/C net- 
work on this pin controls the vertical position of the 
right bat or, in football, both right bats. Pin 12 pro- 
vides similar control for the left hand player. The 
size of the bats is controlled by pin 13. When 
switched to ground the bat size is half that resulting 
from leaving it open circuit. 

Pin 17 is the clock input and a 2MHz signal is 
required. 

The choice of games is made by pins 18 to 23, 
depending which of them is grounded. The display 
for each of the four ball games is given in Fig. 1. 

Pin 2 provides a reset facility. Switching it to 
ground resets the score to zero and when the ground 
connection is removed the ball will be served from 
the left. When either player scores 15 the game is 
finished. Both bats become transparent to the ball 
and the score remains static. The game is restarted 
by pushing and releasing the reset button. 

Pins 6, 9, 10, 16 and 24 are outputs corresponding 
to ball, right bat, left bat, sync and field/score out- 
puts. Their functions are explained later. 

The two shooting games utilise pins 26 and 27. 

CIRCUIT DESCRIPTION 
The complete circuit diagram circuit diagram of 

the unit is given as Fig. 2. 
The secondary of the mains transformer is given 

as 12-0-12V. In fact, the transformer specified has 
two secondaries, each of 12V. These need to be 
wired in series (ie, the OV of the first to the 12V of 
the second) and the ground connected to the junc- 
tion. D1 and D2 provide full wave rectification, 
smoothing is by Cl and the resultant DC is regulated 
by IC2. High frequency decoupling is provided by 
C2 and C3 on the input and output of the regulator. 
Cll and C18 give additional decoupling to the 8V 
rail. 

Trl is a 2MHz oscillator, its output being buffered 
by Tr2 before being fed to IC1. 

VR1, VR4, R5 and CB are the timing components 
for the right hand player. VR4 is the hand control 
and changes the charging current of C8 thus moving 
the vertical position of the bat. VR1 sets the voltage 
towards which C8 charges and alters the sweep of 
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the bat. R5 limits the current during the discharge 
period at frame flyback. The corresponding controls 
for the left hand player are VR2, VR5, R6 and C9. 

Tr3 drives the speaker, with R8 limiting the 
volume. If greater volume is required the value of 
R8 can be reduced but, on the prototypes, it was 
sufficient for most domestic uses. 

The video and sync outputs are summed by R9 
to R13 and drive Tr4, an emitter follower. VR3 in 
the emitter allows the modulation level of Tr5 to be 
adjusted. 

Tr5 is VHF oscillator operating at about 170MHz 
with harmonics extending into the UHF band. The 
output is divided by R19 and R20 and the unit is DC 
isolated from the display monitor by C16 and C17. 

Switches Si to S6 control the games and functions 
already described, (see Fig. 7 for details also). 

CONSTRUCTION 
Before commencing construction of the electronics 

it is necessary to drill the mounting holes in the 
case. The board can be used as a template to ensure 
they are in the right position. The board will ulti- 
mately sit with the modulator section at the front 
right and with its right hand edge about 10mm from 
the right side of the case. This allows the leads of 
C16 and C17 to be kept short. The mounting holes 
for the board are 6 BA. 

Having drilled the base, the remaining holes can 
be marked out as Fig. 3. These holes will be sized 
to suit the grommets and the coax socket. It is also 
advisable to drill a series of 5mm holes in the base 
and in the back to assist ventilation. 

Mark the top panel as Fig. 4 and drill the holes 
to suit the components used. A suitable hole size 
for the speaker is 20mm. Label the panel and mount 
the switches. The speaker is glued to the panel using 
a rapid -cure epoxy but first glue a piece of speaker 
fret over the hole. 

75 

{ 
20 
i 

Front of case Hole for grommet 

47 

80 

15 

Rear of case 

All dimensions in mm 

T 
a7 

i 

Hole for grommet 

Right hand side of case Coax holes 

15 

i 

i 
(MIMI 

Fig.3. Suitable drilling hole locations and sizes are shown 
for the box specified. The single hole In the Front of the case 
is for both the bat control leads, it is easier to Identify the bats 
if two holes are made, one at each end of the front. 
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215 

All dimensions in mm Front panel 

Most of the components are mounted on a single 
sided PCB. Fig. 5. shows the wiring pattern and Fig. 
6 the component locations. The former for L1 is 
stuck in position, again using rapid -cure epoxy, and 
when the adhesive has set, 50 turns of 40 SWG are 
wound onto the former. After soldering the ends as 
shown in Fig. 6, the screening can is fitted. It is 
better to wind the coil after the former is fixed to 
the board because although it is difficult to wind it 
is even more difficult to hold the winding in place 
whilst the epoxy sets. 

The remaining components, except for the coil L2 
and IC1 are mounted (not forgetting the wire link). 
L2 is 3 complete turns of 22 SWG tinned copper 
wire wound on a former so that the diameter of the 
coil is 6mm (14 inch) after the former is removed. A 
short length of wire is soldered to the coil 34 of a 
turn from one end. The coil is mounted in position 
and the screen is soldered to the four pins at the 
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IGT36I 

Fig.4. The drilling details 
for the lid of the case 
specified. Ifa different case 
is used, ensure that there 
is sufficient depth beneath 
the panel for the switches. 

corners of the oscillator section. Leave the top of 
the screen off. It may be necessary to adjust the 
frequency. Details of the screen are given as Fig. 7. 

It is strongly recommended that a socket or Solder - 
con pins are used for IC1. This device is of MOS 
construction and is liable to damage if incorrectly 

33-4-22 33 22-j 
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52 Reset X 

53 Bat size 
54 Manual/Auto serve 
S5 Ball speed 
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S7 Mains on/off W 

A B C 

Right bat control 

VR4 

VR5 

DEFGH J KLM 

Left bat control 

S2 p 
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-fJYO-ON 

25 

J 

2o 
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Material: -Tin plate. All dimensions in mm 
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r Vero 
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Mains 
input 

C16 

--I Output 

V-1 
C17 

Loudspeaker 

1W4531 

Assy Not to scale n u 

Bottom plate 

A 
Fig.7. Cutting and folding 
details for the screen 
required round the mod- 
ulator section. Since the 
position of the pins is 
fixed the folding needs to 
be fairly accurate to allow 
for soldering. 

Fig.B. The connections 
from the PCB to the control 
are shown separately in 
this diagram to permit easy 
assembly. The same con- 
nections are shown, but 
not Identified, on the 
circuit diagram (Fig.2.) 
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handled. If for any reason it is necessary to solder 
the IC directly into the board the soldering iron 
must have an earthed tip and a heat shunt should 
be used on the pin being soldered. The socket need 
only be a 24 lead type since the end pins on each 
side are unused. If a socket is used do not insert 
IC1 yet. 

Recheck the board for solder bridges and for good 
soldered joints and then mount it in the box. The 
dimensions given for the box specified allow for 
6mm (14 inch) spacers beneath the board. 

Connect the off -board components to the pins as 
shown in Fig. 8. The leads for the bat controls 
should be about 1 metre long and be twin cable. 
The variable resistors are mounted in small boxes. 

Some pins on the board are not used in this 4 game 
unit although S1 is shown wired for all 6 games. 
Pins E and F can be left unwired. 

A suitable length of coaxial cable needs to be 
terminated at both ends and a mains cable, prefer- 
ably terminated with a 13A ring main plug, completes 
the wiring. 

Now remove the IC from its protective foam and 
insert it into the holder. 

SETTING UP 
Set the core of Ll flush with the top of the former 

and space L2 to approximately 7.5mm long. Set VR1, 
VR2 and VR3 to mid position, select football on the 
games unit and select auto serve. Switch the unit 
on, push and release the reset button S2. Tones 
should be heard at regular intervals from the unit 
as the ball hits the game boundaries etc. 

4 
Fig.5. The wiring pattern of 
the printed circuit board, 
shown full size. For those 
intending to make their own 
boards we would stress 
the need for great care in 
laying out the IC pads and 
the modulator section, The 
earth section could be in- 
creased to conserve the 
etchant. 

Fig.6. The component lay- 
out and orientation for the 
PCB. Although the outputs 
are not identified they con- 
form to those shown in 
Fig,8. Note the tight layout 
of the modulator section 
and hence the need for 
careful cutting and folding 
of the screen. 
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If all is well, switch the monitor on, allow it to 
warm up, select a spare U.H.F. channel and plug the 
games unit into the aerial socket. Carefully tune 
the viewer until the signal from the games unit 
appears on the screen, it may only consist of white 
streaks covering the screen. Slowly screw the dust 
core into L1 until the streaks on the screen resolve 
themselves into the outline of the football pitch as 
shown in Fig. 1. It may be necessary to re -adjust 
the viewer, tuning again for a good signal. Several 
signals will be picked up throughout the U.H.F. 
band, choose the best one. 

When the reset button is pushed and released the 
football field should appear locked solid on the 

Scre 

o 

FS1 

T1 

D1 D2 

t 

C1 

1 

N 

screen, if it does not adjust L1 slightly one way 
or the other until it locks into sync each time it is 
reset. When the field is stable on the screen, VR3 
may be adjusted anticlockwise to increase the con- 
trast and the brightness control on the viewer may 
be turned down slightly to reduce the background. 
(If VR3 is turned too far anticlockwise sync will be 
lost.) 

If the signal from the unit is close to a TV station 
L2 may be altered in length to move the games 
frequency up or down the band a little, then the 
screening cover can be fitted. 

Check that the bats sweep across the screen. VR1 
and VR2 may be turned anticlockwise to reduce the 
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sweep of the bats but if they are turned too far the 
bats will disappear since the ramp will not reach the 
LC. trigger level. Check the other games and the 
various switch functions and if it all checks out, 
screw the lid on the case. 

A general photograph of the unit with the lid removed, The 
retainer for the mains cable has been removed to allow the lid 
to be inverted. It should be positioned to avoid too much cable 
inside the box when re -assembled, The short leads of the 
capacitors coupling the board to the output socket can be 
identified, These two capacitors prevent any possibility of 
mains being fed to the unit from the television chassis if the 
set has its mains reversed. 

FAULT FINDING 
If the unit does not work, check all wiring very 

carefully. Check the +8 Volts supply to the I.C., 
modulator and the clock generator. If an oscillo- 
scope is available, check that the oscillator is work- 
ing and producing sufficient drive for the buffer, 
Tr2, and is approximately 2MHz. 

If the I.C. has +8 Volts and a good clock signal, 
check the sync output. This should consist of nega- 
tive going pulses 4,uS wide, at 64 µS intervals with 
an approx. 300 µS frame pulse every 20 mS. If this 
is present, check the field and score output on pin 
24, this should be a positive -going pattern repeating 
every 20 mS. If this is present, check that both these 
signals appear at the wiper of VR3. If all is well 
up to this point and the unit is still not working, 
check the modulator construction very carefully. As 
it is difficult to check if it is working it is possibly 
easiest to substitute a new transistor for Tr5. 

Watford Electronics have offered to keep their 
special reduced price for the AY -3-8500 open to 
readers of Practical Wireless until the end of June 
1977. 
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S-DeCnology-continued from page 122. 

of the wire, especially the tapping loop and tin these 
connections before soldering on some wired S-DeC 
plugs. If desired, the wire from the coil itself may 
be plugged into the S-DeC but you will still need 
to use some form of single core wire from the 
tapping point to the S-DeC because the twisted wire, 
being double thickness, will not easily plug into the 
S-DeC and may even damage it if forced. A second 
ferrite aerial/coil was wound on a 125mm. length of 
ferrite rod, 9mm in diameter and also gave good 
results. 

The tuning capacitor used in the prototype was a 
twin gang 500pF+500pF. There is no reason why a 
single capacitor of either 500pF or 350pF should not 
be used, but this will make some difference to the 
actual tuning scale covered by the receiver. The 
twin gang does give a useful opportunity for experi- 
ment. For example, with both sections connected in 
parallel-as shown in the circuit diagram of Fig. 1, 
one has a 1,000pF (or 1nF) variable tuning capacitor. 
By "unlinking" the two sections of VC1/VC2 to 
leave only one of them in circuit, one has a 500pF 
tuning capacitor. Again, connecting the two sections 
in series gives a 250pF tuning capacitor. 

Rear view photograph showing the actual receiver, comprising S-DeC 
front mounted potentiometer, and external components. 

Modification ideas 
Experimentally minded constructors may care to 

try altering the coil. For example, using only 24 turns 
tapped at 2 turns gave all sorts of 'funny' foreign 
stations. It may even be possible to obtain good 
results high up in the short wave bands. 

This little receiver runs from just 3V. This is the 
optimum voltage. If you use a higher voltage the 
performance will be degraded. The current drawn by 
the prototype (using 3V) was 1.5mA which suggests 
that batteries should last for a very long time indeed. 
It may also be possible to run the receiver from two, 
small rechargeable batteries which could be kept 
'topped up' from solar cells using sunlight. Perhaps 
the set may be happy to work directly from solar 
cells? 

Various component changes and modifications were 
tried but it's left to the constructor to experiment for 
himself, with different component values, to obtain 
the best possible results. 
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® IPC Magazines Ltd. 

OR READERS 
oar s, exceptS BP, are glassfibre, drilled and roller -tinned 

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS 

Please supply PCB/s as indicated by tick/s in box/es 

Issue Project Ref Price P/P 

Sep 75 

Dec 75 
Dec 75 

Dec 75 

Jan 76 

Electronic Clock (set of three) DN0795/6/7 2.40+15 
Sound -To -Light Display DN0798 1.15+ 12 

Disco System, Amp. (2 required) each AM0421 4.40+22 
Disco System, Light Modulator AM0423 3.50+22 
Music Box SRBP DN1/JM 2.25+18 

3.00+18 
Mar 76 CMOS Crystal Calibrator 
Apr 76 Wobbulator 
Apr 76 Auto. Slide Synchroniser 
June 76 Dig. Freq. Meter (set of 5) 

July 76 Transistor Tester 

glassfibre DN1/JM 
AM0438 
AM0443 
AM0441 

A015 and 4x A004 
A002 

1.19+12 
1.08+ 12 
2.33+15 
3.17+15 
3.08+18 

July 76 Disco Preamplifier A003 0.65+12 
Aug 76 Cassette Player Power Supply A001 0.65+12 
Sep 76 Capacitance Meter A009 2.59+14 
Oct 76 Digital Car Clock (set) A001/2/3 2.58+12 
Oct 76 Interwipe DN8JM 0.80+12 
Oct 76 Video -Writer (set) D002/3/4/6 A007 21.44+50 
Oct 76 Hazard Flasher D005 0.76+12 
Nov 76 Low Level Battery Indicator A016 0.40+12 
Nov 76 Electronic Thermostat A017 1.30+12 
Nov 76 Cirtest Probe A018 0.48+12 
Nov 76 Burglar Alarm A019 0.50-f 12 

Dec 76 Chromachase A021 5.70+22 
Jan 77 Oscilloscope Calibrator A023 1.25+12 
Jan 77 Icelert A020 1 .45+12 
Jan 77 Polyphon, motor and main boards A025/4 7.90+20 

Polyphon, tune disc, blank, SRBP A008* 0.90+15 
Feb 77 Transistor Checker A026 1.18 + 12 

Mar 77 FM Stereo Touch Tuner D023/4/5 7.50+20 
Apr 77 Tug 'o' War (set) A029/030 2-88+12 
Apr 77 Gas/Smoke Sensor Alarm A028 0.65+12 
May 77 2 -Way Intercom D019 1.28+12 
May 77 Protected Battery Charger A027 2.38+12 
May 77 Seekit Metal Locator A031 3.38+12 
June 77 Reverberation Amplifier A032 2.38+12 
June 77 Versatile AF Generator A033 2.38+12 
June 77 Tele -Games D029 3.22+18 

E 

131 

13 
E 

D 
E 
E 

Post and packing is for one board or set of boards. Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
by sea or air mail as required. 

I enclose Postal Order/Cheque ACCESS welcome. 

No. Send card number only. 

for £ made payable to READERS PCB SERVICES LTD. 

NAME 

ADDRESS 

Post Code 

Any correspondence concerning this service must be addressed to READERS 
PCB SERVICES and not to the Editorial offices. 
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Quite regular 

PROI)iJCTION 
I.I\T1:5 bill tull 

Vice time 

One of the most frustrating facts of 
life, is that we are born with only two 
hands. Ever tried filing or drilling, or 
some kinds of soldering when you 
really NEED that third hand? What 
we all need of course, is a vice (the 
sort you clamp to the bench I mean!), 
and H. R. Holmes Ltd., are now 

132 

marketing an adjustable vice which is 
claimed to combine 8 tools in 1. 

Called the Versa -Vice, the unit 
comprises an adjustable hand vice, 
G clamp, anvil plate and scribing pin, 
width and depth gauges, table vice 
and marking out table. Price is £4.80 
plus VAT. 

H. R. Holmes (Diecasting) & Co Ltd., 
Haldane, Hales field 8, Telford, Salop, 
TF7 4EW. 

Probe for faults 

One of the most useful pieces of 
equipment in the Service Technicians 
arsenal when tracing faults in Radio, 
TV and HiFi, is the signal injector. 
These take many forms, and the one 
produced by Carlo Gavazzi Ltd., the 
Pantec Usijet, is made in the form of 
a pen for clipping into the pocket. 

The circuit consists of two signal 
generators-one operating at AF and 
the other at RF. The waveform derived 
from a blocking -oscillator type circuit 
produces a signal with a wide range 
of harmonic frequencies up to 
500MHz. The fundamental frequencies 

A three terminal, positive voltage 
regulator, capable of supplying in 
excess of 1.5A and adjustable over 
an output range of 1.2V to 37V has 
recently been announced by Jermyn 

Distributors. Requiring only 2 external 
resistors to set the output voltage, 
the LM317 has typical line and load 
regulation figures of 0.01% and 
0.1% respectively. 

Other parameters include current 
limiter, thermal overload, and safe 
area protection. Also, as this regulator 
sees only the input to output dif- 
ferential voltage, supplies of several 
hundred volts can be regulated pro- 
viding the maximum differential of 
40V is not exceeded. 

A choice of TO3, TO5, TO202 and 
TO220 packages is available, pro- 
viding a total temperature range of 
-55°C to +125°C. 

Jermyn Distributors, Sevenoaks, 
Kent. Tel: 0732 51174. 

are 1kHz and 500kHz, with an output 
voltage of 20V pk. to pk. Current 
consumption is about 25mA from a 

1 -5V self-contained cell. Price is 
£7.50 plus VAT. 

The Usijet, together with all Carlo 
Gavazzi products are now being 
distributed by Precision Instrument 
Labs., Instrument House, 212 Ilderton 
Road, London, SE15. Tel: 01-639 0155. 

Practical Wireless, June 1977 



Tape `Plus' tuner 

Unit audio, music centres, what 
ever you care to call it, can be ob- 
tained almost everywhere in almost 
every type of combination. I say 
almost, because there is one com- 
bination that is comparatively rare- 
that is cassette recorder/amplifier/ 
speakers and/or tuner. To fill this gap, 
Plustronics have launched their new 
combination, called the Plustron 
CTA 200. This unit comprises an 
AM/FM stereo receiver with integral 
cassette recorder, supplied corn- 

plete with matching speakers. Radio 
coverage on MW is 540-1600kHz, 
SW 6-16MHz, LW 150-350kHz and 
VHF 88-108MHz, while the cassette 
tape system boasts a wow and flutter 
of less than 0.35% and S/N ratio of 
40dB. Power output into an 8ohm 
load at 1kHz is 8W. 

Imported, distributed and fully 
guaranteed by Plustronics Ltd., the 
Plustron CTA 200 has, what the firm 
call, a 'Guide Price' of £123.49 com- 
plete. 

Plustronics Ltd., Hempstalls Lane, 
Newcastle, Staffs, ST5OSW. Tel: 0782- 
65131. 

Blob board 

For the past few months, PW has 
been publishing articles based on the 
S-DeC. Now, we have mentioned in 
these articles, that if the builder 
wishes to keep the project, but use 
the S-DeC for another project, then 
he should transfer the components to 
a Blob Board. Blob Board, do I hear 
you say? Well as can be seen from 
the photograph it is extremely simple 
to use-the component layout is 
drawn on the Board with a felt tip pen. 
The components are then laid over 
their respective drawings, and solder- 
ed in position. 

All Blob Boards are roller tinned to 
facilitate easy and reliable soldering, 
while components can be re -used 
and re -soldered making circuit proto - 
typing and modifications both fast 
and easy. 

There are twelve different Blob 
Boards available in a variety of 

patterns which, between them, are 
claimed to accommodate all compo- 
nents from discrete to IC's. The 
smallest board measures 3.6 x 2-4in 
and costs 20p. 

P B Electronics (Scotland) Ltd., 57 
High Street, Saffron Walden, Essex. 
Tel: 0799 22876. 

Robust amps 
'Indestructable' is the term given 

to two new amplifier modules 
recently made available in the UK by 
Chékits Ltd. 

The kits are designed for the 
professional and con structor markets, 
and are based on two SGS amplifier 

IC's. Although both are of similar 
component construction, they differ 
in power output and sensitivity 
ratings. The 75-X, which has a 

maximum rating of 10W into 4 ohms 
at 20V utilizes the TCA940 chip, 
while the 75-B, its less powerful 
brother, uses the TCA810AS and 
has a maximum output of 7W into 
4 ohms at 16V. Both are equipped 
with thermal limiting circuitry, while 
the 75-X is short circuit protected. 
The quoted sensitivity figures 
range from 6.5mV input for 50mW 
output, to 90mV input for 9W output 
for the 75-X. For the 75-B. 6mV input 
gives 50mW output. and 80mV input 
gives 6W output. All figures quoted 
are into a 4 ohms load, 

Both modules are constructed on 
1 6mm Epoxy Glass Fibre board and 
measure 86 x 43 x 30mm (total dimen- 
sions with components). Price for 
the 75-X and 75-B is £4.50 and £3.59 
inclusive respectively. 

Further information from Chékits 
Ltd., 56 Fortis Green Road, London, 
N10 3HN. 
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THIS simple bandpass filter was built to ease the 
reception of morse code in the presence of 
interference from other stations. It simulates a 

parallel resonant circuit with a Q of 25, the overall 
gain being fixed at unity. In Fig. 1 capacitor values 
are given for 800Hz and 1200Hz. In the prototype, 
soldered links select either frequency. If the Q is 
increased much above 25, the filter will "ring" and 
the keying will sound soft, making reception more 
difficult as the characters will begin to merge to- 
gether. 

Headphones of 600í2 impedance or greater can be 
used; blocking capacitors are not necessary at input 
or output as the IC2 earthing return ensures that the 
mean DC voltage at the input and output of the 
operational amplifiers is zero. The headphone socket 
into which this device is plugged should be isolated 
from high voltages by a capacitor or transformer 
within the receiver. 

Flg.1: Circuit diagram of filter unit. 
Two sets of capacitor values are 
given corresponding to passband 
centre frequencies of 800 or 
1200Hz. In the prototype either set 
of capacitors could be chosen by 
wiring in the appropriate pair with 
a soldered wire bridge on the circuit 
veroboard. Naturally, this arrange- 
ment may be replaced by a switched 
capacitor bank mounted on the 
Instrument front panel. To work 
out other passband frequencies: 

1 
F varies as C 

Use the given circuit values to work 
out other values of F and C. For 
instance, doubling the capacitor 
values halves the passband fre- 
quency. 

* components list 

Resistors (all 2% *W) 
R1 330kí1 
R2 56051 
R3 150kó1 

Capacitors 
Cl 0.01 and 0.015µF }see text 
C2 0.02 and 0.033µF 

Semiconductors 
1C1, 2 741 op amp. 

Miscellaneous 
51 3 pole 2 way wafer switch. Plug and socket to 
suit headphones. B1, 2 4.5 to 12V batteries. Case 
measuring about 17 x 9 x 7 cm. 

R1 

330k 

1200Hz 

C1 

800Hz 
0015NF 

V+ 

0.01yF 
1_<:;1200Hz 

10 

6 Ili 
R2 
560 

0.02pF 
1200H 

v+ 

10 

V 

12 
1800HZ 

0.033yF 
11 

IC2 741 

c 

5 

/// 

R3 
150k 

o 

0 

f 

B1 
4.5V 

T 

IGT281 
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Construction 
Layout is not critical, and as so few components 

are used, it can easily be built on a scrap of Vero - 
board. The Veroboard layout diagram Fig. 2 shows 
the positions for fitting either 14 pin or 8 pin DIL 
741 IC devices. It also includes both frequency 
options; the desired frequency is selected by strap- 
ping two pairs of pins. 
GT29 

Audio 
Input 

Input 
bypass 
to S1 

In 
e 

I 
V+ V- 

To SI 

1 

eoo : 
? 

udio output 
3n eoH.z- .'7 r 

To S1 

o.rVero matrix. Top view 

i 

Fig.2: Suggested veroboard layout. The dotted outline shown on IC 
and 2 indicates the position of an 8 pin mini DIP 741 in lieu of the 14 
pin device shown. No other changes are necessary 

A piece of Perspex with two 6BA tapped holes is 
used to secure the board to the case, the Perspex 
being glued along one edge of the circuit board with 
epoxy adhesive. There are, of course, many ways the 
board could be secured; it is up to the individual 
constructor to choose the most convenient way. The 
battery holder is another home-made item. It might 
be more convenient to use 9V batteries with press 
stud connectors and hold them in place with a simple 
clip. 

The case, measuring 17 x 9.5 x 7 cm, is larger than 
necessary, but allows plenty of room for experiments 
or additions to the basic design. All parts except the 
circuit board are permanently installed within the 
case, which can form a small test rig for filter ex- 

periments: board replacement requires the minimum 
of unsoldering. 

The total current consumption is about 6mA, and 
it will work on +4.5V to +12V. The filter can be 
plugged into the receiver as required; a front panel 
switch connects the headphones either to the input 
or output of the filter, disconnecting the power when 
not required. 

Other circuit values 

Rl 

R2 

Unity gain 
input 

1AM 0524j 

R1` 

Use your pocket calculator to work out the circuit 
values for your own application: 
Fo=passband centre frequency 
R=Mil 
C=µF 

FO 27r V(111. R3 . C1 . C2) 

To work out the 'Q' of the filter: 

Q = 
J¡R3 . C2) 
`RI . Cl 

To reduce gain to unity. 
R2= R1. Q2 

and R1i-Q2'Q2 

INDEXES FOR PW 
Readers are asked to note that further supplies 
of the index for Vol. 51 (May 75 -April 76) are 
now available. See contents page for details on 
obtaining indexes. 

The index for Vol. 52 (May 76 -April 77) was 
presented free in the May 77 PW and this 
issue can be obtained from the same address. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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CX\JCflÓCfl uo, 
CPW Transistor IC5ICI 

IAN HICKMAN 

WHEN the P.W. Transistor Tester was 
developed, the aim was to produce an 
instrument of simple design, yet which 

would enable a wide range of semiconductor devices 
to be tested. The result was that whilst both P and 
N channel J.FETs and MOSFETs (both depletion 
and enhancement types) could be checked for drain 
saturation current IDBs and pinch off voltage Vp, for 
depletion mode FETs intermediate values of drain 
current versus gate voltage could not be checked. 
More importantly, no provision was made for dual - 
gate FETS. 

* components list 

Resistors 
RI 2252 5% ',--W 

R2 IMO 5% }W 
R3 39k525%;W 
VR1 50052 
VR2 500kS2 

Miscellaneous 
Piece stripboard, 0 1'" matrix, 5"3r. 3 off 4mm 
sockets and plugs to suit (preferably different 
colours). 2 knobs to suit variable resistors. A 4 pin 
socket for TO5 transistors. 3 split pins to fit TO3 
output pins. Piece of springy material for case 
connection of TO3 can. 2 ferrite beads. Wood and 
hardboard for case. Cardboard for top. 

This Extender Unit covers these additional uses 
and also incorporates a socket which accepts TO3 
transistors, thus facilitating the measurement or 
matching of power transistors. Finally, sockets for 
three flying leads enable connections to be made to 
transistors of any case style whatever. 

CIRCUIT 
Fig. 1 shows the circuit diagram. The socket for 

TO3 transistors and the banana sockets for flying 
leads are self-explanatory. Via the lead labelled 

Flying lead 
sockets 

EO BO 

C 
P1 

oE 
103 

R1 
22 

E' 

1M 

VR1 
500 0 

P2 

R3 
390k 

VR2 
5OOk 

IGT241 

Fig. 1. 

The circuit diagram for the ex- 
tender. Note that power is drawn 
from the original test unit. 
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Fig. 2. The board cutting details and the components as mounted in the prototype. For a smooth top the components are soldered to 
the foil side and the leads do not pass through the holes. 

C'B'E', which plugs into the connector panel of the 
P.W. Transistor Tester, they connect to transistors 
which cannot conveniently be plugged directly into 
the Transistor Tester. The four lead transistor socket 
is arranged to accept most TO72 type dual gate 
FETs, e.g. the economically priced General Instru- 
ment range including the MEM 614, as well as the 
popular and long-established RCA 40819 range and 
the earlier 40600 range (which has no gate protection 
diodes). 

The voltage on gate 1 is còntrolled by the V. 
control on the Transistor Tester, whilst the V.2 
control (VR2 of the Extender Unit) controls the 
voltage on gate 2. 

Together with source resistance control R. (VR1 
of the Extender Unit) a wide range of operating 
conditions and measurements can be set up and 
made. 

Anti -parasitic ferrite beads Pl and P2 are included 
in the collector and drain connections, together with 
a 22 ohm stopper in the base lead of the transistor 
socket and 1Mfl in the gate 1 lead of the dual gate 
FET socket, to ensure stability. 

The V.2 control circuit draws less than 15/ A from 
the collector supply and its effect on it can therefore 
be ignored. 

CONSTRUCTION 
The unit was made up on a piece of 0.1 inch pitch 

strip board, 5in x .334in, see Fig. 2. The TO3 socket 
used three slotted female pins taken from an old 
multiway connector, the tails of which were passed 
through the Vero board and soldered to the copper - 
strips. The outer two were at 0.4 inch spacing, but 
as the pins of a TO3 transistor are slightly further 
apart than this, the holes were eased with a small 
file. A TO3 transistor was plugged into the pins to 

Practical Wireless, June 1977 

A photograph of the prototype board. 

hold them whilst they were soldered. A springy con- 
nection to contact the case of the transistor was 
made to fit into the centre socket. It was also neces- 
sary to drill out the holes in the Vero board to take 
the pins of the FET socket. 

A piece of white card was stuck over the top 
surface of the Vero board to carry the markings as 
shown in Fig. 3. The finished unit was mounted on 
wooden side pieces painted to match the original 
tester. 

The lead connecting the Extender Unit to the 
Transistor Tester terminates in a small piece of strip 
board carrying three pins which plug into the tri- 
angular socket group. This prevents connection to 
the Transistor Tester the wrong way round. 
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Fig. 3. 
The marking out of the board used 
on the prototype. Remember that 
the calibration of Vg2 and Rs can- 
not be copied direct from this 
picture. When making the pre- 
liminary markings during calibra- 
tion allow enough room around the 
spindles to clear the knobs being 
used. 

CALIBRATION 
VR1, the source resistance control, can be 

calibrated sufficiently accurately with the aid of the 
ohms range of a multi -range meter, provided its 
batteries are fresh. 

VR2 the Vez control is more difficult, owing to the 
resistance being too high to use even a 30,000 ohm 
per volt meter. The best way, assuming a DVM is 
not available, is to connect the Extender to the 
Transistor Tester, switch on and set V, to maximum. 
Connect the negative lead of a 0-12V power supply 
to E' and connect a multirange meter (30µA or 50µA 
range) between the positive terminal and the slider 
of VR2. By setting the power supply output in IV 
increments from 0 to 6V and at each step adjusting 
VR2 for zero reading on the meter, the calibrations 
can be marked in. 

USE 
The method of use for TO3 and other transistors is 

covered in the August 1976 issue of Practical Wire- 
less. 

For use with dual gate FETS, first check that the 
connections are as shown in Fig. 2. If not, the leads 
must be crossed as appropriate. Assuming the dual 
gate FET is an N channel type (most are), set the 
Vg/hFF control of the Transistor Tester to the OV, 
the V, control to maximum, the Vg2 control of the 
Extender to +4V and the R. control to Oft. Switch 
the Transistor Tester to NPN/DIODE and the zero 
signal -gate voltage drain current IDss can be read. 
The tolerance on this is very wide, typically 1 to 
20mA, and could be between 0.5 and 35mA for some 
types. 

However, the gain of a dual gate FET is usually 
quoted at a fixed current, say 5mA. To achieve this, 
gate 1 must be slightly positive or negative to the 
source, as appropriate. 

In a practical circuit, the drain current variation 
from device to device can be reduced by setting 
Vic to +2V, Vie to +6V and putting a 390!2 
resistor in the source circuit. Devices with a high 

MEU 

IDss will then pass somewhat more than 5mA, thus 
biasing themselves back at gate 1 and low Ines 
devices will pass somewhat less than 5mA, thus 
biasing themselves on harder at gate 1. The suita- 
bility of this arrangement for any particular type of 
dual gate FET is easily checked with this extender 
unit. 

Note that the Vgz voltage is derived from the Vo 
supply of the Transistor Tester and this should there- 
fore be left at maximum when testing dual gate 
FETS. The reduction of current through the FET 
resulting from decreasing the Vgz voltage towards 
zero is readily checked. 

As explained in the Transistor Tester article, single 
gate enhancement mode FETS are readily checked, 
but single gate depletion mode types could only be 
checked for IDss and V. With the Extender, inter- 
mediate values of drain current can be checked by 
using the Re control. If Ve is set to OV the reverse 
bias on the FET gate is simply the setting of the R. 
control times the collector current. When checking 
single gate FETS, as the Vgz control is not used, the 
effect of varying the drain voltage by means of the 
V, control of the Transistor Tester can also be 
studied. 

Via 
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15-240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8i2 

HY50 
25 Watts 
into 8i2 

HY I 20 
60 Watts 
into 8!2 

HY200 
120 Watts 
into 139 

HY400 
240 Watts 
into 4i2 

POWER 
SUPPLIES 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, 
NACKINGTON, CANTERBURY, KENT, CTI 7AD 

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 pins. The Internal volume 
and tone circuits merely require connecting to external potentiometers (not Included). The 
HY5 is compatible with all I.L.P. power amplifiers and power supplies. To ease construc- 
tion and mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack-Multi-function equalization-Low noise- 
Low distortion-High overload-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 4-7kO at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
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. 

The HY30 Is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

capacitors, mounting kit, together with easy to follow construction and operating instructions. 
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 
Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier- 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. Into 80; DISTORTION 0.1% at 1-5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-3dB. 
SUPPLY VOLTAGE + 18V. 
Price £5.22 + 65p VAT P&P free. 
The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that It must be one of the most 
reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion-Integral Heatsink-Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi-Fi systems-Low power disco-Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16tí DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-3dB. 
SUPPLY VOLTAGE +25V SIZE 105 50 25mm 
Price £6 82 + 65p VAT P&P free. 
The HY120 is the baby of I.L.P.'s now high power range. Designed to meet the most exacting 
requirements including load line and thermal protection this amplifier sets a new standard In 
modular design. 
FEATURES: Very low distortion-Integral heatsink-Load line protection-Thermal protection 
-Five connections-No external components 
APPLICATIONS: Hi-FI-High quality disco-Public address-Monitor amplifier-Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 8n LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNALINOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
± 35V 
SIZE 1145085mm 
Price £1564 + £1 27 VAT P&P Tree. 

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-Disco-Monitor-Power slave-Industrial-Public Address 
SPECIFICATIONS 
INPUT SENSI7 IVITV 500mV 
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.05°%, at 
100W at 1kHz. 
SIGNALINOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 100 85mm 
Price £2332 + £1.87 VAT P&P free. 

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 401 It has been designed 
for high power disco address applications. If the amplifier is to be used at continuous high 
power levels a coaling fan is recommended. 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: Thermal shutdown-Very low distortion-Load ilne protection-No external 
components. 
APPLICATIONS: Public address-Disco-Power slave-Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4460 DISTORTION 0.1°%, at 
240W at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±45V 
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm 

Price £3217 + £2.57 VAT P&P free. 
PSU36 suitable for two HY30's £5 22 plus 65p VAT. P/P free. 
PSU50 suitable for two HY50's £6 82 plus 85p VAT. PIP free. 
PSU70 suitable for two HY120's £1375 plus £1.10 VAT. P/P free. 
PSU90 suitable for one HY200 £12.65 plus £1 -01 VAT. P/P free. 
PSU180 £23.10 + £1' VAT 

£ow+£o o6vAT. YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 81 T. 

Please Supply 
Total Purchase Price 

I Enclose Cheque Postal Orders Money Order 

Please debit my Access account Barclaycard account 

Account number 
Name and Address 

Available 
June '76 

Signature 
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SHIFI DISCOUNT CENTRES 

otile 
DISCOUNT 
SPEAKERS 
Imp 8 or I30 as app. 

Guarantees: 
TITAN 5 years 
FANE 2 years 

OTHERS I year 

ALL PRICES 
INC. VAT 

Prices correct at 4.4.77 
Sonic 

HI-FI TYPES List Price 
5" FANE 501 Mid or Full range Sp. Price [4.95 
8" x 5" 15w Various makes Sp. Price [3.33 
8" A.F. Model 80 Dual Cone Sp. Price [5.95 
8" A.F. Model 83 Dual Cone Sp. Price £6.95 
FANE 805 Sp. Price £5.93 
FANE 804 Sp. Price £4.93 
FANE 801 Dual Cone Sp. Price [7.95 
FANE 8" 808T Dual Cone Sp. Price [3.95 
FANE 8" 807TP Sp. Price L4.73 
WH'FEDALE L'TON 3XP kit Pr. £52.94 £34.95 
10" GLENDALE XP KIT £75.62 [5295 
8" FAITE MODE ONE KIT Sp. Price Pair E19 75 
10" ELAC Model IORM Sp. Price [3.85 
12" FANE 121/ISLR 20w Sp. Price [7.95 
12" FANE 122/1025w Sp. Price £9,95 
GROUP/DISCO TYPES 
2" FANE POP 25T 25-30w Sp. Price £9.95 
2" TITAN Y12145 45w £15.80 £10.95 
2" TITAN TI2/60A 60w £22.50 £12.95 
2" TITAN T12I100A I00w £36.00 [22.95 
2" CELESTION G12M Sp. Price [12.99 
2" CELESTION 012H 30w Sp. Price [15.95 
2" CELESTION G12/50 50w Sp. Price [1650 
2" CELESTION G12150TC Sp. Price [1795 
2" GOODMANS 12 PD Sp. Price £1795 
2" GOODMANS 12 PG Sp. Price £17.95 
2" FANE 'SPECIALIST P.A. 80 £25.95 [16.95 
2" DISCO BO £25 95 £17.95 
2" GUITAR BOL £27.95 £16.95 
2" GUITAR 808 £26.95 £16.93 
2" FANE CRESCENDO 12A £57.35 £3795 
2" FANE 12L £59.95 [39.95 
2" F.' AIE 12 BASS £56.70 [39.95 
5"T1,AN TI5I6060w £28.00 £18.95 
5" TITAN TI517070w £28.00 £19.95 
5" TITAN TI5/100 I00w £41 00 [28.95 
5" FANE 'SPECIALIST BASS 85 £37.75 L2893 
5" BASS 100 £39.95 [29 95 
5" GOODMANS 15P Sp. Price [22.50 
5" CELESTION GISC Sp. Price [2693 
5" FANE CRESCENDO 15/IO0A £72.95 [49.95 
5" FANE CRESCENDO BASS £76.00 [49.95 
5" 15/IOOLT £74.69 [49.93 
5" COLOSSUS200w £108 ,00 [69.95 
8" TITAN T18/100 I00w £47.00 [33 95 
8" GOODMANS 18P Sp. Price [3895 
8" CELESTION GISC Sp. Price [34.50 
8" FANE CRESCENDO IBA £101 95 [66.95 
8" FANE CRESCENDO BASS £89.95 [59.95 
8" 'COLOSSUS' 200w £115.00 [6995 
HORN UNITS 
CELESTION MHI000 30w Sp. Price £13.75 
FANE 910 MK 11 50w £17.75 [1099 
FANE 920 100w £5995 [39.95 
FANE J44 30-50w £7.95 [5.95 
FANE JI04 50-70w £16.95 £12.95 
HIGH POWER 'CROSS OVERS' 
FANE HPXI or HPX2 £2.99 [I -99 
'ADD-ON' HIGH FREQUENCY UNITS 
F.A.L. 'Add-on' L51.84 [3595 
TITAN TIH 70w Sp. Price [25.95 
TITAN TS2H 100w Sp. Price [2395 

Extra Special prices for quantities 
HI-FI SPEAKER SYSTEMS Carr. L1.50 Pair 
LEAK 3020 Pair £12856 [8995 
LEAK 3030 Pair £175.84 £122.95 

Pair £245.80 £171 .95 LEAK 3050 
WHARFEDALE 
DENTON 2XP 
LINTON 3XP 
CHEVIN XP 
DENTON 2XP 
LINTON 3XP 

Pair £65.45 £4295 
Pair £91 .71 [59.95 
Pair £42 55 £2895 
Pair £63 34 £43.95 
Pair £91 -71 [63.95 

GLENDALE 3XP Pair £126.67 £87.95 
DOVEDALE SP Pair £21744 £151 -95 

AMPS, T'TABLES, JINGLE MACHINES, 

DISCO CONSOLES, LIGHTING, CABINETS, 
(for personal callers only) 

CREDIT TERMS AVAILABLE ooverrders £20 
Phone orders accepted from Access & Barclay 
card holders. Branches at 
403 SAUCHIEHALL STREET GLASGOW Tel: 141 332 0700 

106 NEWPORT MIDDLESBROUGH ROAD 
Cleveland TS! 53F. Tel: 0642 217402 

Mail Ordere& Export enquiries to Middles- 
bro Branch Add 75p carr. on orders under £7. 
Cabinets for personal shoppers only. 

TORIN ELECTRONICS 
24 DARTFORD ROAD, DARTFORD, KENT. Tel. (0322) 73133/25864 

All prices Inclusive of V.A.T. Below are but a few of the types available. Please phone for 
quotation of unlisted types. S.A.E. for written replies, please. All goods brand new, boxed and 
guaranteed for 12 months. Postage: 12p one valve, 3p each subsequent valve. Orders over £19 
free. Trade enquiries welcome. Try us first for all obsolete types. 
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CROFTON 

FOR 

USED 

VIDEO 

EQUIPMENT 

Used Video Equipment bought and 
sold daily. If we do not have what 
you want, we enter your requirements 
on our register and advise you when 
it is available. U.H.F. Modulators 
supplied for connecting a camera 
directly to a domestic T.V. or 
Philips V.C.R. Camera Kits for the 
enthusiast also in stock. 
Fujinon Lens available. 
Repairs of all types of Video 
equipment undertaken. 

WHATEVER YOUR VIDEO 
REQUIREMENTS FIRST CONTACT 
CROFTON 
CROFTON ELECTRONICS LTD 
Dept. B, 35 Grosvenor Road, Twickenham, 

Midds. Tele. 01-891 1923 

The CQ-1 by CASIO 

'IT'S 10.58 WEDNESDAY, 27TH' 
Executive Pocket Secretary 

Sox, If" H e Sf" W x 2k" D 
DIGITAL ALARM CLOCK 

Now you can be electronically reminded of up to 
4 important appointments per day, perform time 
and date calculations, perform events timing and 
routine calculations -all In a lightweight (only 
5oz.) pocket -sized unit ... Ideal for time pressed 
executives, engineers and students ... No more 
annoying wake-up calls on business tripe. 

STOPWATCH 
Times up to 10 hours in 0.1 second Increments 
In 3 modes elapsed time with/without pauses, 
and cumulative lap times. Display may be un- 
latched after recording. 

TIME/DATE CALCULATIONS 
The CO -1's special base SO logic allows time and 
date difference calculations, time, conversions 
and a perpetual calendar. You can calculate the 
number of days left until a contract date or what 
date and day of the week a payment Is due. 

CALCULATOR 
Performs the standard 4 functions: }, -, x , / in 
a full 8 digits. Also constant calculations. 

DISPLAY/POWER SUPPLY 
An easy to reed green digitron display shows all 
C0-1 time, date, stopwatch and calculator 
outputs. The timer circuitry Is powered by 2 digital 
watch batteries (1 yr. life). The display Is run by e 
standard 1-5v penlight battery (11 hr. life). When 
the optional AC adapter le connected a micro - 
switch is tripped, displaying the time constantly. 
A compact Digital Clock, Calendar, Stop- 
watch, Calculator, Personal Alarm... £29.80 Adaptor £3.34 for continuous display 

KRAMER & CO., Dept. PW4 
9 October Pl, Holders Hill Rd London NWIIEJ 
Telex: 848941 ATTN KRAMER. Tel. 01.2032473 
We offer all Casio LCD watches and Texas, 
HP, Casio, CBM and Realtone Calculators. 
SAE for brochures. Mail Order only. We 
export worldwide. 
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Circuits for 
AU 10 AmPLIFIERS 
PART 4 

"PUSH-PULL" ICs 
The LM380 has alternative inputs, pin 2 being 

non -inverting, and pin 6 inverting. It is thus pos- 
sible to combine two ICs as in Fig. 26, to obtain a 

higher power output. ICl input goes to pin 2 and 
IC2 input to pin 6, unused input pins being earthed. 
Outputs are thus out of phase for the speaker. 
When setting up the amplifier, rotate VR2 to a 

central position and place a meter in series with 
the speaker. VR2 can be a pre-set inside the equip- 
ment and adjusted for minimum current as shown 
by the meter. It may be found with some ICs that 
VR2 gives insufficient adjustment. If so, VR2 can be 
250kfl, and Rl and R2 each 330kf1. 

Many units having an IC main amplifier will have 
one or more transistors as pre -amplifiers, to raise 
the sensitivity to that needed for a microphone or 
other low-level input. The various negative earth 
line pre -amplifiers, tone -controls and other circuits 
shown earlier may be incorporated, as required. 

EARTH LOOPS 
Power supply circuits can usually be quite simple 

types, designed to provide the wanted voltage over 
the current range expected. Trouble may arise from 
the manner in which pre -amplifiers, amplifiers, or 
other units are connected to the supply. Where 
equipment has substantial gain and power output, 

OF 
Cl 
BpF 
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o 

1v45 

VR1 
5k 

F G. RAYER G3OGR 
incorrect earth circuits can cause problems. In 
Fig. 27a input currents and voltages may be ex- 
tremely small, while output circuit currents may be 
in terms of amperes. With the power supply earth 
connected at point A, high currents here will not 
influence the input. But a connection which trans- 
ferred the power supply circuit to B, for example, 
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Circuit for two LM380's in push-pull. Potentiometer 
VR2 is adjusted for minimum supply current with no 
Input signal. 
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could cause instability due to the presence of high 
common earth return currents for the pre -amplifier. 
An alternative method of wiring is shown in Fig. 
27b. 
Electrical feedback may be by inductive or capaci- 
tive coupling from output leads (speaker) or com- 
ponents, or leads carrying high current (power) 
back into input (microphone, pick-up, tuner, pre- 
amplifier) circuits. It is avoided by a layout which 
places output components such as speaker coupling 
capacitors etc. away from input circuit compo- 
nents and by using screened leads at inputs to pre- 
amplifier and amplifier. 

HUM PICK-UP 
Hum is likely at 50Hz, 100Hz or 150Hz, these 

frequencies arising from the 50Hz supply. Hum at 
50Hz may be caused by inductive, capacitive, or 
leakage coupling from mains circuits to inputs, due 
to the run of the wiring, or layout of power and 
other circuits. Screening and connectors should be 
checked and moving leads or pre -amplifiers around 
may help locate the cause. Such hum can also be 
caused by insufficiently smooth supplies from half - 
wave rectification, in which case these measures are 
likely to have little effect. Additional smoothing is 
needed, especially in early stages or pre -amplifiers. 

A 100Hz hum comes from full -wave rectification, 
from insufficient smoothing, or circuits which result 
in transformer, rectifier or smoothing capacitor cur- 
rents coupling into early stages. Layout should keep 
such circuits and components away from input cir- 
cuits. 

A 150Hz hum would normally be 3rd harmonic 
from core hysteresis, induced by the transformer 
into adjacent components or circuits. Layout should 
place the transformer clear of input components. 

POLARITY OF SUPPLY 
Wrong polarity can destroy transistors in circuit 

positions where current is not limited and non- 
reversible or clearly marked connectors should be 
used with home -built equipment. It is often worth- 
while to include a protective diode in the amplifier, 
as in Fig. 28. The 1N4001 is suitable for currents up 
to 1A. Wrong supply polarity merely causes non - 
operation of the equipment. 

POWER SUPPLIES 
Fig. 29 is typical of many power supply circuits. 

Current is supplied via a low rating (2A or 3A) fuse 
and 3 -core cable providing line, neutral and earth 
circuits. When a single pole switch is fitted it must 
be in the Live conductor, but the double pole switch 
is recommended. The earth is connected to the 
transformer core and secondary circuit, and is only 

properly omitted when a double -insulated trans- 
former is used. The small fuse at the primary may 
be omitted in some cases and some transformers 
will have no optional primary tappings. 

Full -wave rectification is obtained using a centre - 
tapped secondary winding. In many cases current 
is then drawn directly from the point 1, only Cl 
being present for smoothing. Rl and C2 are usually 
found in the amplifier positive line feeding earlier 
stages, but in some cases may be present as part 
of the smoothing to furnish a lower voltage with 
additional smoothing. As earlier stages operate 
Class A, with steady current, R1 may be chosen to 
provide the wanted voltage. 

Some transformers may have a separate low volt- 
age secondary to operate a pilot lamp. Capacitors of 
about 1000pF may be shunted across Dl and D2. 
Occasionally high working voltage capacitors (say 
0.05µF) may be shunted from live and neutral to 
earth to eliminate mains modulation hum. By suit- 
able choice of transformer and diodes, any wanted 
voltage and current is available. Peak secondary 
voltage is approximately 1.4 times the RMS voltage 
(the latter being that shown by a meter). Thus Cl can 
charge to this value on no load, so it must be rated 
to at least 1.5 times the secondary voltage. As the 
diodes may have to withstand this and also the peak 
inverse voltage they must be rated at a minimum of 
2.8 times the secondary voltage. E.g., a 12V trans- 
former for this 'circuit would have a 12-0-12V 
secondary (actually 24V overall). Thus 50V diodes 
will be convenient for supplies of up to about 16V 
to 17V or so, with 100PIV diodes for up to 35V. Suit- 
able diodes are 1N4001 (50PIV) and 1N4002 (100PIV) 
for most circuits (these are rated at IA). 

An alternative rectifier circuit, often used, is shown 
in Fig. 30. No secondary centre -tap is needed and the 
rectifier PIV is reduced. An 18V lA secondary will 
provide about 24V at up to 1A, using lA diodes. A 
resistor across Cl helps stabilise the voltage and is 
usually 100 to 20012, according to the current avail- 
able, as transformer and rectifiers must meet this 
additional load. 
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RETURN OF POST MAIL-ORDER SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER 

ALL VALVE CHASSIS 

RCS 100 

Four input.. Four way mixing, muter volume, treble and 
bui control,. Suit. all weaken. This proieuional quality 
amplifier chaut' is imitable for all group., disco, P.A., where 
high quality power le required. 5 weaker outputs. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. Send for details to 
Suitable carrying cabinet £14. Price Los carr. £2.60 

ANOTHER R.C.S. BARGAIN ! 
ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM 

Thu Jammu unit now available, 10 watts, 8 ohm. 

Price £325 Post 40p 

IO" ELAC 

HI-FI SPEAKER 
Large ceramic magnet. 
Reepou,e: 50-18,000 cps. 
Bass resonance 55 cps. 
18 ohm impedance 10 watts. 

£4.45 Post 40p 

TEAK VENEER HI-FI SPEAKER CABINETS 
MODEL "A". 20 x 13 x 12ín. 

10in. speaker 
or 13.50 £i 00 

Dludnud. 
MODELX "B". 
For 13 Sin. or £7.50 Post 

weaker. eaker. £1 

B.C.S. BOOKSHELF 
SPEAKERS 
Size 14in. 

x 
Mn. Sin. 

Reaponee 50 to 14,000 cps 
6 watt. rms 8 ohms. 

£16 pair £iáó 
LOUDSPEAKER CABINET 
WADDING 181n. wide, 209 ft. 

GOODMANS CONE TWEETER 
Sito, diem. 18,000 C.P.B. 25 WATTS 811 £3'25 
Sin. Andas 15 watt. £4.85. bin. EMI mid 
range £5 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlight. and sound 

Microphone, record., tape and ) 

+ 

effect. to recording.. Will mix * 
tuner with separate control' into - 
angle output. 8 volt £5.75 
battery operated. 
TWO CHANNEL STEREO VERSION OF ABOVE £7.50. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 75 Push -Poll Ready built with volume, treble and 
bas control. 18 volt battery operated. Mdse Supply £2 95. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
imitable for cassette., and all aises of 
tape reels. A.C. mains 200/240V. 
Leaflet S.A.E. £4.50 ápó 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of beating and 
drying application. in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
Inc 101 x 81 x ,yin. Operating voltage 200/260V. a.c. 
250 watts approx. Printed circuit element enclosed in 
ubestu fitted with connecting wires. Completely fledble 

ongcafe Blcheat. Wemade 
tor men In photo- 

copier' print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmer., Convector Heaters, etc. 
Most be clamped between two sheets of metal or asbe.tos, 
etc., to make efficient clothes dryers, towel rail. -ideal for 
airing cupboard.. Ideal for anti -frost device tor the garage 
-preventing frozen radiators or acting a. oil sump heater. 
Use in greenhoo.e for seed :aieins and plant protection. 
Invaluable aid for bird home, incubators, etc., etc. Can 
be used In series for lower heat. Or fn parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR EI.50) 
ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" £14.95 
Post £1 

30-14,600 c/,, l2in. double \* cone, woofer and tweeter cone 
together with BAKER 
ceramic magnet a..embly 
having a flux density of 
14,000 gant, and a total flux 
of 145,000 Maxwells. Bau 
rewnawall,. Ne 40 c4 rated 2or 
watts. BOTE: 4 or 8 or 
18 ohms mud be stated. 

Module kit, 30-17,000 c/a 
with tweeter, crossover, bailie 
and inetructiom £18.95 

Please sute 4 or 8 or 16 ohms. Post £1 80 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to 
long period. of electronic power. 
A. used by leading groups. 
Usetal response 30-13,000 W.. 
Bear resonance 55 cps. 

GROUP "25" 
12in 30 watt 
4, 8 or 18 ohm.. 

GROUP "35er 
12in 40 watt 
4, 8 or 18 ohms. 

£1195 
Post £1 

£ 1395 
Post £1 

GROUP "50/12" £20.95 
121n 80 watt prolenional 
model. 8 ohms or 18 ohms. Post £1.80 
With aluminium presence dome. 

GROUP "50/15" L£25.75 loin 75 watt 
8 or 18 ohm,. 

poet £1.80 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 
Probsdonal amplifier uins advanced circuit design. Ideal 
for disco, groups, P.A. or musical instruments. 4 input. 
4 way mixing. Mader treble, bas and volume controls. 3 

Meeker output socket to suit venom combinations of 
speaker.. 4 to 18 ohm. Slave output. A/C mains. Guaranteed. 
Details S.A.E. 150w SLAVE VERSION £80 / /h 
Latest 50 watt Model E49 can. 

£1 00 

baker" 

O o o o- 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS £52 
4 speaker output», vol., treble, basa controls 
CAN BE USED AS 100WATT SLAVE Can. £1 

B.S.R. SINGLE PLAYER DECK 
3 speed. Playa ail aise recorda. Stereo Cartridge. 13.50 
Cueing device. Ideal Disco Deck. Post 75p 
Autochanger Verdon £17.50. 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered tin thick wood cabinet. 
Size 18än x 18í1n x Sito. Weight 
23M. This cabinet feature. a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeters 
or Mid -Range Horn. The fully sealed 
bas compartment le cat out for 
81m. Woofer 25.95. Carr. £1.60 
Baffle could be cut for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit o1 parts with R.C.B. printed circuit. Three 
channels. 800 to 1,000 watts each. 
Az featured in Practical Wireless. 
Cabinet extra £3. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet £ I.95 
General purpose replacement unit. 

Pries £ 14.00 

MAINS TRANSFORMERS bop 
8 VOLT i AMP. £1.00 S AMP. 41.40 

18 VOLT 800 MA. £11.00 750 MA. £1.80 
80 VOLT 5AMP. AND 84 VOLT 2AMP C.T. £3.45 

20 VOLT i AMP. £1.76 1 AMP. 12.00 8 AMP. 12-20 
20-0-20 VOLT lAMP. £2.95 80 VOLT li AMP. £2.50 
40 VOLT 2 AMP. £2.95. 0-20-40-80 VOLT 1 AMP. £350 

PERIOD LOUDSPEAKER CABINETS 
Two melee available, Regency and Queen Anne. Sire approx- 
imately 34 x 19 x 18in. These cabinets are slightly moiled 

and are priced from £10 each. Callen only. 

RADIO COMPONENT SPECIALI 

BAKER DISCO SPEAKERS 
HIGH QUALITY -BRITISH MADE 

2 x 12" CABINETS 
tor Diem or PA all fitted with carrying handle, and carnero. 
Black finial]. Other cabinet» in dock. SAE For leaflet 

50 
WATT 
R.M.S. 

£50 
Carr. £8 

70 
WATT 
R.M.S. 

£55 
Can. 18 

100 

WATT 
R.M.S. 

£69 
Can. £4 

I x 15"+ I x 12" IOO WATT CABINET 
Size 36" x 24" x 15" £75.00. Carr. £5 
Ideal for Disco, Organ or PA work. 
High quality. Full range. 

"SUPERB HI-FI" 
I2in 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
reronance ensure. clear 
reproduction 01 the deepest 
ban. Fitted with a apeclal 
copper drive and concentric 
tweeter cone resulting in tall 
range reproduction with 
remarkable efficiency In the 
upper register. 
Bus Reaooancs 25cp» 
FluxDendty 18,600 game 
Costal response 20-17,000cm» 
8 or 18 ohm. model.. 

£22.50 dí80 

"AUDITORIUM" 
I2in. 35 watts 

A lull range reproducer for 
high power, Electric Guitar., 
public add,,,. multi -speaker 
system., electric organ.. 
Ideal for Hl -F1 and 
Dissotbequee. 
Base Resonance 86cp. 
Flu Density 15,000 games 
U,etul reapome 25-18,000cps 
8 or 18 ohm. models. 

STS337 

Open 9-6 

£20.95 Post 
£1.80 

"AUDITORIUM 
15ín. 45 watts 
A high wattage loodspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheque., Elec- 
tronic Indruments and the 
home HI-FI. 
Bas Resonance Step. 
Flux Density 15,000 gauss 
Useful reeponae 20-14,000cps 
8 or 18 ohm, model.. 

£2575 £1 80 

11 

Loud,9eaker Cabinet Wadding 18in wide. 20D per It. 

Hi-Fi Enclosure Manual containing pun.. dedsm. 
cro.,over data and cubic tabled, 88p 

WHITEHORSE ROAD, CROYDON 
Wed. 9-I Sat. 9-S (Closed for lunch 1.15-2.20) 

rd. welcome. Rail SIhurst. Tel. 01.4114 1685 
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B. BAMBER ELECTRONICS 
Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10.E 

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

RED LED.(Mln. type) 58oe70p. MAINS ISOLATION TRANSFORMERS. Tapped 
mainNew, 

boxed, made by Gardneret 
240V at 3A o 

V£12 
OOmA output. 

V SCAN COILS 
eachpe,. 

but o Oats) 
complete with vdicon Wee M00 each. Brand New. 

GARRARD 9V DC MINIATURE MOTORS, 
FULL RANGE OF EERNARDS/BABANI ELEC- Type 31BM, 3200 RPM governed. size approx. 

TRONICS ROOKS IN STOCK, SAE. FOR LIST. 131n. dia. x 1 m 2r nm high, with 2m spindle. Brend 
New. 80p each or 2 for fl. 

NEW FOR THE VHF CONSTRUCTOR. A range of SILICON HIGH VOLTAGE RECTIFIER STICKS, 
tuned circuit. on fomwr. with Mugs and &peening cars. BY 186 Mewl 35kV 2 5mA C1 each. BY140 
Frequencies quoted ere approximate, and rang. can be (ex -equip) 12 kV 2 SmA 45p each. 
rat extended by tieing vary' rp npaNton n In pane). 

VARIABLE STABILISED POWER SUPPLY, T S 
1 mains Input, 0-24V output, stabilised end current 

limiting et 500mA + 32V et 50mA. Brand new by 
British manufacturer. Size approx. 73 x 23 x 4M.romplete 

with external 5k0 3 -turn pot for voltage 
control. Connection data supplied. £7. 

yp. (Fn. ewe., dumpy typ . 

TType 8 36 to 50MHz (wi 
SA 20 to 30MHz 

th link windkp). 
fitted In 

pnlMll. 
Typ SC 70 to 100MHz (with link winding). 
Typ SD 136 to 176MHz (with link winding). 
Typ M (Min. li pen type.).. 
Type MA 19 to28MHz (when 33pí fined in walled). 
Typ MB 22 to 32MB. (when 330 fined In penile. 
Typ MC 26 to 36MHz (when 33pí fitted in pereliell. 
Typ MD 38 to 50MHz (when 33pf fined in pnllell. 
Typ ME 46 to SOMHz (when 33pf fined In praliell. 
Type MF 100 to 200MHz Without dug) when 0 to 30pí SPECIAL OFFER .. . 

varleble fitted In parallel. SPECIAL 
H10.11 BAND RF PC BOARDS, 

All the Ww cWle avalleola In pads of five ody with conversion data for making into a good 2M 
(Mme typal et BOP Per peek M S. 

Convener. (All that fa needed'. 1 dal, 7 cep. 
2 resistors, and 9V DC.) PCB contains 2 Dual gate 
Mos Fat RF stages (351401. Diode ring mixer, 
3 ºtage Oec/Multiplier. All on one PCB, approx. size 
8" o 13", ex t. connections, 9V DC supply, AGC 
(can be left fixed bias, or RF gain control) Ant. 
input, IF output (works from e few MHz to over 
30MHz) All Brend New. £5.50 each, while 
stocke last. 

PERSPEX TUNER PANELS (for FM Bend 2 A LARGE RANGE OF CAPACITORS AVAIL - 
tuners) marked 88-108MHz end Channels 0-70. ABLE AT BARGAIN PRICES, SA.E. FOR UST. 
clear numbers, rest blacked out, smart modem 
eppearence, size approx. 83ín. x 13M., 2 for 36p. 

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm, 80p each. 3 for £1.50. 
PL259 Plugge (PTFE), brand new. pecked with 
reducers, 86p or 5 for £3. 
S0239 Sockets IPTFEI, brand new 14 -hole fixing 
type). 60p each or 5 for E2.26. 

IC PROJECT BOXES with screw an lids (In 

Tieck 
ASS) with 

TYPE NB3 approx. nakines 

Inserts, 
a 31in s 14in. Me each. 

(Other slyee available shortly) 

MULLABD SSA2 SSV STABILISER VALVES 
(Brand New) lep each or 2 for E1 M. 

TOS translator Insulator sets, 101or Sets. 

3058 
type Transistors. O.K., but unmarked. 

S 

111V "AEONS. SCREWINTYPE, 4 for Sep. 

1MB. XTAL PACKS (10 aseorted Mats between 
CMH0 and 5MHy), our selection only. Et Peck. 

MINIATURE PLIERS. High quality "Crescent", 
made In USA. Ea 35 + VAT (35p). 

SIDE CUTTERS. High ouality. E3 70 + VAT 30n. 

14 DIL REED RELAYS, 5 to 12V DC. 450 ohm 
coil. Designed to work directly from TTL Logic. 
Single Pole Change over. Contact ratings 28V 4A 
3W £1.76 each. 

85X20 (VHF Osc/Mult), 3 for 50p. 
BC108 (metal can), 4 for 50p. 
PBC108 (plastic BCl081, 5 for 5Op. 
BFY51 Transistor,. 4 for 80p. 
BCT72 Transistors, 4 for 50p. 
PNP audio type TO5 Treneietore. 12 for 25p. 
13F152 (UHF arnp/rnixerl. 3 for SOp. 
2N3819 Fet., 3 for 80p. 
BC148 NPN SILICON, 4 for 5Op. 
BC158 PNP SILICON, 4 for 50p. 
BAV31 Signal Diodes, 10 for 3517 
BA 121 Vericap Diodes. 4 for 60p. 

SOLDER SUCKERS (Plunger Type). Standard 
Model, £4.50. Skirted Model. £4.96. Spare 
Nozzles 80p each. 

WELLER SOLDERING IRONS 
EXPERT. Built -in -spotlight illuminates work. Pistol 
grip with fingertip nigger. High efficiency copper 
soldering tip 
EXPERT SOLDER GUN. £8.80 + VAT (54p). 
EXPERT SOLDER GUN KIT Isere bits case, 
etc.), £9.80 *VAT (783p).SPARE 

0p + VAT p 
MARKSMAN SOLDERING IRONS 
SP150 15W £3 + VAT (24p). 
SP26D 25W £3 + VAT (24p). 
SP25DK 25W + bits, etc., kit £3.85 + VAT (31p). 
SP400 40W £3.44 + VAT (28p). 
BENCH STAND with spring Marksman Iron. 
£2.22 + VAT (18p). 
SPARE BITS 
MT8 for 16W. 48p + VAT 14p). Dubilier Electrolytics, 500F, 450V, 2 for 50p 
MT4 for 26W, 38p + VAT 13p1. Dubilier Electrolyticº, 1000F, 275V, 2 for Wp. 
MT10 for 40W, 42pp + VAT (3p4 Plessey Electrolytic 470,F, 63V, 3 for 50p. 
TCP2 leMPEIIATt3RE CONTROLLED IRON. TCC Electrolytic., 100 000F, 30V, 3 for 60p 
Temperature controlled iron end PSU. £27 . VAT Plessey Electrolytic% 1000pF, 180V, 40p each 
1£2.181. (3 for £1). 
SPARE TIPS Dubilier Electrolytic&, 5000F, 35V, 5Op each. 
Type CC single flat, Type K double flat fine tip, Dubilier Electrolytic., 500020F, 50V, 80p each. 
Type P. very fine tip. Et each + VAT (8p). ITT Electrolytic% 58000F, 25V, high grade, screw 

terminals, with mounting clips. SOp each. 
MOST SPARES A VAIL4BLE. Plessey Electrolytics, 10.000sF at 63V, 75p each. 

Plessey Cathodray Capacitors. 0-0.40F et 12 5kV 
DC. Screw terminals. £1.50 each. 
PLEASE ADD 123% VAT TO ALL CAPACITORS. 

MIXED COMPONENT PACKS, containing 
resistors. capacitors, pots, etc. All new. Hundreds 
of Items. £2 per pack, while stocks last. 

ALU -SOL ALUMINIUM SOLDER (made by Multi - 
core). Solders aluminium to heed or copper. 
brass. steel, nickel or tinplate, 16 e.with 
multicore flux, with instructions. Approx. I metre 
coil 40p peck. Large reel £2.75. 

VARICAP TUNERS Mullard Typ ELC1043/05. 
Brand New. f4.40 + 124% VAT, 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS, Up to 50V 
working. Seatmnic Menuhcture. Appeox. 100. £1.50 
per pack + 123% VAT. 

Mobile Conveners, 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). 

We now stock Spirelux Tools for the electronic 
enthusiast. Screwdrivers, Nut Spanners, BA and 
Metric sizes, pop rivet guns, etc. S.A.E. for list. 

TWIN I.F. CANS, approx. lin. e fin, x lin. high, 
around 35-5MHz, 2 separate transformers in 
1 can, internally screened, 5 for 50p o 123% VAT. 

MOST SPARES AVAILABLE. 

MULTICORE SOLDER TV PLUGS AND SOCKETS 
Size S""18 º.w,o. .n alloy a'5°""''320 

N Plume (metal type[, 5 for 60p 
SMALL MAINS SUPPRESSORS (smell chokes. + VAT (3p). TV Socketº (metal tyyOe1.4 for 60p. 
ideal for radio, Hi-Fi inputs, etc.), approx. fin. x Size B Savbtl 18 s. , Sen + VAT (Sp).TV Line Connem Ilxeck-to-Wck socketa).4 for Bop. 
11in., 3 for 50p. i Ke. (1 1101 60 - 40, 20 s.o.o. on plast, tel È3. Please add 124% VAT. 

Terms of Business. CASH WITH ORDER. MINIMUM ORDER f2. ALL PRICES INCLUDE POST & PACKING LUK ONLY). SAE with ALL ENOUIRIES Please 

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONLY 

BASI ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach -to -learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The Eerie* 
will be at eX- 

eepaonel value In 
framing mechanics and 

technicians In [Mediate, 
The Selray Book Co., 70 Hayes Radio and Electronics. 
Hill, Bromley, Kent, BR2 7HP. 

My blessings go with you fur making u.h, 
splendid manuals available. P.S.J., Highgure 
Thank you for a wonderful set of Books. I shall 
always be most grateful. S.P., Broadwatl'r 
Their simplicity is their attraction. 

P.J.S., Stowbridge 
Your excellent manuals are the best and easiest 
to follow that I have come across. 

P.J.L., Mottinghalto 
These manuals are away ahead of any others o11 

the market. In one word I say 'par excellence'. 
100% recommendation is my assessment of the 
outstanding qualities. B,W., Southampton 

r 

!,141,fLE,14I,E41,I,1,41,Ik14I4/&IkF,i: . ... 

1/'e,7,e;11,1;i;t ft/e1ie1i1i ;y: , 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £8.00 E 
BASIC ELECTRONICS 6 parts £9.50 
BASIC TELEVISION 3 parts £5.00 E 

Tick Set(s) required. Prices include Postage 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 
NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

J 
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J 
by Eric Dowdeswel/ G4AR 

AN interesting letter from Andrew Sharpe 
G8MLM residing in Rowlands Gill (Tyne and 
Wear) who got his ticket last September at 

the grand old age of 15! His problem now is how to 
get on the air with a £1 a week pocket money! Un- 
fortunately, Andrew has no local radio club nor 
local amateurs who might be able to help and it 
seems to me that he has been most valiant in 
struggling on his own thus far and passing the RAE. 
VHF gear can be a lot more complicated to build 
than for the HF bands so I have suggested to 
Andrew that he pass his morse code test and get 
on to the HF bands with a simple transmitter to 
start with. I am sure that all our readers will wish 
you well Andrew, but above all, don't give up! 

On my suggestion Eric Hill of Bromley, Surrey, 
junked his pre -selector and noted 'a big decrease in 
noise'. He found 15m open for the States and Japan 
on the odd day or two and, like so many other 
readers, was glad to copy W6QL/VP2A on Antigua. 
QSLs to WA6AHF or via the Yasme Foundation, 
Box 2025, Castro Valley, California 94546, USA. 
Don Waddell found 80m to be the most interesting 
band on his FRG7 but says 'I'm too ashamed to 
mention my aerial'! With an FRG7 you should do 
as Eric Hill did and sell that pre -selector and spend 
the money on a decent aerial system! 

The Hog's Back in Surrey was the scene of a 
small expedition when Don Anderson (Brookwood, 
Surrey) joined G8LVB operating there during a 
144MHz competition. All this makes Don very deter- 
mined to get the RAE at the first opportunity! Don 
belongs to the Farnborough and District Radio 
Society (the Hampshire one!) now happy with the 
call G4FRS and their first QSO was with founder 
member G2DX! This must be a record because 
they were probably the oldest and newest callsigns 
at the time! Write to their Sec. Chris Beezley G4FEA 
at 152 Westheath Road, Farnborough, Hants if you 
want to join in the fun and games, or simply look 
in on the Railway Enthusiasts Club, Access Road, 
off Hawley Lane, Farnborough on the second and 
fourth Wednesday of the month around 7.30pm. 

Derek Gilbert and Ian Horwill seem to share the 
same receiver in Farnham, Surrey and they were 
duly puzzled by the N prefix that popped up on the 
bands in recent times. Just our old W friends again 
I'm afraid. Consultation of the Geoff Watts' Prefix - 
Country -Zone list would have sorted that one out 
pretty quickly so if you send 35p to 62 Belmore 
Road, Norwich you too can have all the answers 
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at your fingertips! BRS37901 sent in a list of DX 
heard on 20m sideband but omitted his QTH but 
would seem to be around Bournemouth. Rx is an 
AR88 and that's all I know! 

One reader, who wishes to remain anonymous, wes 
able to get a 9R59DS from another reader of this 
column and in consequence very kindly handed over 
his R107 to an RAIBC member in Bolton which 
should help an ill, 69 -year -old widower to be very 
happy. I hope that Mr. Anon will now be able to 
send in some reports in future! Incidentally, anyone 
who feels like contacting the RAIBC should write 
to Sec. Harry Boutle G2CLP 14 Queen's Drive, Bed- 
ford. Regular Robin Bayley (Shifnal, Shropshire) 
has been experiencing QRM from a washing machine 
but since he's using only a few feet of wire round 
the shack this is hardly surprising! I think that 
your EC10 would benefit from a decent length of 
wire outside and screened feeders Robin, and thus 
make a good log even better. I was delighted to hear 
from Albert Alinutt, otherwise G4CQK, from Walton - 
on -Thames, Surrey who, seeing my review of the 
Heathkit HW8 QRP transceiver, reported his best DX 
to date with the same rig, as W4AIZ in Florida, 
using about 212 watts on the 15m band. His aerial 
is an end -fed wire 116ft long most of which is only 
25ft above the ground. Much more fun than when 
using 150 watts and a multi -element beam! 

B. Harrison continues to mystify us from Hastings 
by not revealing his/her first name! Since the log 
is written on one of my log sheets I can't sniff it 
to detect any perfume! One log entry is FO8GP on 
Clipperton Island on 80m so he/she knows a thing 
or two! Paul Cowburn is about the only correspon- 
dent who ever makes a note of stuff heard on CW. 
He doesn't profess to be much good at it yet but 
manages callsigns and reports. Now this is where 
Paul is very clever because he records it all on 
tape and plays it back at leisure to see what he has 
missed. Full marks for ingenuity OM! I would advise 
any reader who normally sticks to the relatively 
easy job of copying SSB to have a listen round the 
LF end of the bands for some of the very attractive 
DX to be found there on CW. It's not all 25wpm by 
any means! 

Now for a personal request. I would very much like 
to borrow a copy of the manual for the venerable 
'Calibrator, Crystal No. 10', for statting and return 
immediately. Any help would be very much apprecia- 
ted. 

The Wessex Amateur Radio Group seems to be 
a well organised bunch of people judging by the 
excellent newsletter received from Hon. Sec. 
Geoffrey Cole G4EMN. Meetings are normally held 
at the Club Room, Dolphin Hotel, Holdenhurst Road, 
Bournemouth but Friday 20 May is going to be 
something special. 'Dud' Charman BEM G6CJ is 
giving his now famous lecture on Aerials plus Ken 
Alford G2DX who will talk about the early days of 
wireless. The meeting starts at 7.30 sharp at Bourne- 
mouth School, East Way, Bournemouth on this 
occasion. Knowing both of these characters quite 
well I can assure any potential visitors that it will 
be an evening to remember. The Group has a 4m FM 
net on 70.26MHz with several stations on permanent 
watch. A net operates on Sundays on 10m or 
28.575MHz to be precise. Info on the many other 
club activities from Geoff at 6 St. Anthony's Road, 
Bournemouth. 

Paul Barker is still trying to get an SSTV picture 
from Oceania to complete all continents. To date 51 
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countries have been `seen' so he shouldn't be too 
far off achieving this ambition. Paul, in Sunderland 
I should add, comments on the pictures from 
YU3NAW which he compares to `closed circuit stuff'. 
What annoys me Paul, are the appalling hand -drawn 
captions used by many SSTV stations. After having 
probably spent a lot of money and a great deal of 
time to get on SSTV the whole effort comes up as a 
scrawl with a rough paintbrush on an odd bit of 
card! Surely a decent bit of artwork could be pre- 
pared for the callsign and name at least. 

Log Extracts 
D. Hallgarten:- 15m W7A0 ZP5LX ZS6BNH 

20m A4XGX A6XB FR7ZL/T 
P. Barker:- 20m SSTV EA5HH HA5KBM 15WC 

IT9DQZ K1CUW K4TGC LZ1MH OH5RM OK1JSU 
YU3NAW 

P. Cowburn:- 20m CW FY7AS HIBMOG KS6GN 
VP2SA SP6BU 20m HIBSRH HL9VA HV3SJ VS5MC 
YBOABO 5W1AB 6W8GM 80m CO2JA CP6EL 
JW7FD PJ8KG SV1DL VP2DAC W6QL/VP2A 
ZL2BT 160m CW EA8CR IK4AMO PY1RO YV1OB 
4X4NJ 

B. Harrison:- 15m FY7BB ST2SA 20m FG7XL 
9D5D 80m FM7WS HIBLC SVOWT 

R. Bayley:- 15m A2GC0 JA9CM W7WPR 20m 
TG9FRJ 7Q7BA 40m CT2AP EA9CR 80m A4XVK 
FP8DX HKOCOP KH6PP KW6OM 9J2WR 

R. Thomas:- 20m ZL2BIU ZL3QN 
D. Waddell:- 15m VP9PC WB6EWH/VQ9 9X5SM 

20m CW FM7AV HIBMOG KG4JS VP2EE VP9HT 
20m C21PZ JW7FD VE8ML ZL4BX 80m JW9WT 
VS6DO ZD8EW 

All SSB except those in bold which are CW. 

MEDIUM WAVE DX 
by Charles Molloy 

ONCE again, Transatlantic DX dominates the 
scene on the medium waves with reports 
coming in from a number of readers of some 

really good DX. Michael Tallent in Stafford heard 
CJCA Edmonton, Alberta on 930 kHz with a Realistic 
DX160 and 300ft long wire while Harold Emblem in 
Mirfield logged CFAC in Calgary on 960 at 0035 on 
March 3rd using his Eddystone 740 and loop. DX 
from the Canadian Prairies is only heard in the UK 
When conditions are exceptional and both stations 
are very fine catches indeed. The story repeats itself 
further south, the more exotic type of DX from the 
United States being reported. An outstanding log 
from Gordon Darling in Reading, who uses a 

Marconi AD7009 and 34in loop, includes KOMO in 
Seattle on 1000kHz at 0415, KFBK Sacramento, 
California on 1530 at 0304, WCCO Minneapolis on 
830 and WSM Nashville, Tennessee on 650. 

DXing on the medium waves, which is better now 
than it has been for over ten years is attracting the 
attention of enthusiasts in other branches of the 

radio hobby. Roderick Clews (G3CDK) in Wallington, 
Surrey has been trying the medium waves with his 
newly -constructed loop and Hammarlund SP600 JX. 
He reports hearing 16 North Americans including 
KMOX in St Louis on 1120, WSB Atlanta, Georgia 
on 750 and KDKA Pittsburg on 1020. He mentions 
that the positioning of the loop appears critical to 
avoid mains borne QRM, a tip worth noting. 
Regular reporter Derek Taylor of Preston uses a 
Realistic DX160 and 48in. loop in his maisonette 
which is surrounded by large blocks of flats. In 
spite of this apparent disadvantage he pulled -in 
WJR Detroit on 760, WGY Schenectady on 810 (well 
known to old timers), WBAP Fort Worth, Texas on 
820, WHAS Louisville, Kentucky 840, WWL New 
Orleans on 870 (close to AFN on 872), WOWO Fort 
Wayne, Indiana on 1190 and WOAI San Antonio, 
Texas on 1200. F. A. Ainslie in Hartlepool used his 
home-brew receiver to dig out WLW Cincinnati on 
700, CBL Toronto 740, WLS Chicago 890 and WHO 
Des Moines (seldom heard in the UK) on 1040. 

A home -built Aerial Tuning Unit (ATU) is used 
to peak -up the signal between Clive Barwood's 75ft 
long wire and an Ecko Mariner 4 -valve receiver. 
Stations logged from his QTH in Grimsby are CBT 
Grand Falls on 540, WABC NY on 770, WGAR Cleve- 
land 1220, St Pierre et Miquelon (near Newfound- 
land) on 1375 and WQXR NY on 1550. Howard 
Hughes writes from Crosby near Liverpool "I 
recently purchased a National Panasonic portable 
radio, which, within two days, yielded seven stations 
from the North American continent". These were 
CKVO on 710, CHNS 960, WINS 1010, WHN 1050 
WNEW 1130 and inevitably, CJON on 930. Although 
winter is the season for North American DX it is 
possible to hear the east coast of Canada and the 
United States in mid -summer, during the hour before 
sunrise. QRM from Europe is minimal at this time 
which is a great help to the DXer who has neither 
a loop nor a communications receiver. 

Those who are reluctant to get out of bed in the 
middle of the night need not abandon the medium 
waves, as there are a number of Africans to be 
heard after sunset. Listen for Gambia, with African 
style pop music on 648kHz after BBC Radio 3 on 
647 closes down. Ougadougou in Upper Volta on 
746 was logged recently by the writer at 2330 with 
African music and French announcements. Dakar 
in Senegal is generally a good signal, in French on 
764kHz after Beromunster on the same channel 
signs off. Enugu, Nigeria on 1320 can be heard in 
English as a weakish signal before it goes off at 2305 
and Conakry, Guinea on 1402 is usually strong after 
2300, the announcements being in French. Two 
interesting loggings reported by Joachim Gutschke 
of Aurich-Sandhorst, West Germany are Radio Lages 
in the Azores on 650 and Radio Las Palmas in the 
Canary Islands on 953kHz. 

PW reader Siegfried Morgenrood who lives in 
Cape Town uses an old domestic receiver, a Schaub 
Lorenz Viola, and a 10 metre long wire for DXing 
on the medium waves. With this set-up he heard the 
BBC Far East Relay in Oman on 1410kHz, Radio 
Antilles, Montserrat on 930, Voice of Peace, on 
board ship somewhere in the Red Sea, on 1540 and 
WCBS 880, WINS 1010, WBZ 1030. All of these can 
be heard in the UK, too. 

The rig required by the MW DXer depends very 
much on the QTH. In places where interference 
and electrical noise are light, then a simple receiver 
and an outdoor aerial will give good results. The 
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SWL'S-YOU OWE 
YOUR RX A GOOD 

ANTENNA! 
The World-famous JOYSTICK VFA (Variable Frequency Antenna) 
SYSTEMS continue to prove their worth in many amateur stations 
world-wide and in Government communication. Tunes con- 
tinuously 0.5/30.00 MHz. and can be installed in any location. 
Comes in easily assembled form, carriage paid, VAT included. 
Glowing testimonials from many users on our files. 

SYSTEM 'A' £3600 
SYSTEM 'J' (improved 'Ca') £42.60 

PARTRIDGE SUPER PACKAGES 
Complete Radio Stations for any Location 
All Packages feature the World Record Joystick Aerial (System 'A') 
with 8' feeder, all necessary cables, matching communication head- 
phones. Deliv. Securicor our risk. ASSEMBLED IN SECONDS! 
BIG CASH SAVINGS! 

PACKAGE No. I 
As above with R.300RX £210.55 
SAVE E17.28! 

Is offered with the FRG7 RX. £193.11 
SAVE £12.21! 
Here is a lower -price, high -quality package, 
featuring the all -solid state £154.86 SMC 73 Re., with all the Partridge extras. SAVE 

£17.28) 

RECEIVERS ONLY, inclusive delivery, etc. 
R.300 £18450 FRG7 £16200 SMC73 £128.81 
For further details, send 8}p stamp. You can phone your Access or 
Barclaycard number, ring 0843 62535 (or 62839 after office hours). 

Box 5, Partridge Electronics Ltd. 
Partridge House, Prospect Road, Broadstairs, CTIO I LD 

PACKAGE No. 2 

PACKAGE No. 3 

G 3 C E D (Callers by appointment) G 3 V FA 

4}in x 3}in METER. 30µA, 
50µA or I OOµA, E4 78. P. & P. 16p. 

MICROPHONES FOR 
TAPE RECORDERS 

DM228R 200 ohm with 3.5 & 
2.5mm Jack Plugs El -30 

DM229R 50K with 3.5 & 2.5mm 
Jack Plugs El -60 

DMI8D 200 ohm with 5 & 3 pin 
DIN plug E1.75 

Postage on above microphones 
IIp. 

1 

I 

W 

CARD IOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 
quency response 50- 
15,000ós. Impedance 
Dual ;OK and 600 ohms, 
E7.55. P. & P. 26p. 

42 x 42mm METERS ImA, 
10mA, IOOmA, 500mA, E2.92, 
IIp P. & P. 

60 x 45mm METERS 504A, 
100µA, 500µA and ImA VU 
METER £4.13, I3p P. & P. 

EDGEWISE METERS, 90mm x 

34mm, ImA £3.40, I3p P. & P. 

M U LTI- 
METER 

Model ITI-2 

20,000 ohm/ 

volt, EI0.05. 

P. & P. 24p. 

3 WATT STEREO AMPLIFIER 
I}W PER CHANNEL 

E4 30. P & P. I3p. 

AlI above prices include V.A.T. LARGE S.A.E. for NEW LIST 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 

Your free start 
to a rewarding 

new hobby. 
Heathkit make the 

world's largest range of 
electronic kits. 

Including amateur 
radio, test equipment, 
educational and general 
interest kits. 

Every one of which 
comes to you absolutely 
complete-right down 

to the last nut and bolt. 
You'll also get a very easy to understand 

instruction manual that takes you step by 
step through the assembly. 

So, besides making an attractive, useful 
piece of equipment,you'll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon and we'll send 
you our latest catalogue. 
Heath (Gloucester) Ltd., ,t 

Dept. PW-67. Bristol Rd., 
Gloucester, GL2 6EE. 
Tel: Glos (0452) 2945L 

HEATHKIT 
BETTER BUILT BECAUSE YOU BUILD IT YOURSELF 

ripe new Heathkit catalogue.Out now FRET' 
l'o: Heath (Gloucester) Ltd.,Dept. PW-67, Gloucester. 
(:L2 6EE Please send me my Heathkit catalogue. 
I enclose an llp stamp for postage. 

Name 

Address 

I Postcode J 
Showrooms at 233 Tottenham Court Road 

London and Bristol Road Gloucester. 
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ADD 8% VAT TO PRICES MARI(ED * D ADD 12{% TO ALL OTHSß PRICES, 

T 51 in IIJ s 5GppOQGROaVE s 
W I M P O / s/ E R a7 . TUSATIVATEPTL1OV9TADEPT ) 

fn® EIENS[l(11[1S 
POST l PACKING 20P FOR THE U.K 
BARCLAYCARD A ACCESS BY POST 
OR £5 MIN ON TELEPHONE ORDERS, 

T EL. 54 525 NEW CATALOGUE LIST FREE S.A.E. 
MONEY BACK IF NOT SATISFIED. 

SIA NS 

ON EX STOCK ITEMS 

NORMALLY 34 HOURS. 

SEVEN SEGMENT LED DISPLAYS 
BRIGHT DL707 COM ANODE e 
DL704 COM CATH, 0.3. íl 
DL747 0.6"JUMBO CA [1,25* 

DIGITAL CLOCK IC 51224 C4 
ZENON STROBE TUBES £4 a 17* 

REO LE1i3S dOP. 
RED LEDS 209 STYLE 0.125" 
OR 0.2" DIA, NO CLIP lOp* 

TIL209 RED LED a CLIP 12p 
BIG 0,2" RED LED a " 14p. 
GREEN OR ORANGE LEDS 299. 

ORP12 54p*2N5777/0CP71 34p* 

TRAMPUS 
THE GREAT 
BRITISH 
DISTRIBUTOR 

INDUSTRIAL,EDUCATIONAL,TRADE 
A EXPORT SUPPIIED,SEND POR 
OUR FREE CATALOGUE LIST SAE 
MANUFACTURERS EXCESS STOCKS 
PURCEASED.DISCOUNTS 10% OFF 
100 up, 15% OFF 1000 up.... 

TOP VISCOUNTS. 
INTEGRATED CIRCUITS 

555 TIMER 34p* 
558 2 n 555 900 
703 RF/IF AMP 29p 
709 1099 or DIL26p* 
710 DIL14 35p 
723 Regulator 440 
741 DIL Spin 210 
741 DIL 14pin 319* 
741 1099 33p 
747 DUAL 741 69p 
748 DIL 8 pin 32p 
7805 SVlA.reg[1,35 
7812 a 7815eaE1,40 
76013 6W AF £1.50 
AY51224 CLOCK £4 
CA3046 54p. 
ICL8038 Sigen £4 
111300H £1 
I,301A Dil 8 33p 
LM309K 5V reg £2 
L23092 105 can [1* 
LM318 70VuaOPA [3. 

Oi11OS TTL 
4000 14p* 
4001 15p* 
4002 16p* 
4007 16p* 
4009 50p 
4011 16p 
4012 17p 
4049 SOD 
4069 20p* 
4501 269* 
451101,65 
4528 01 
4543 02 
4553 05 

7400 129* 
7401 130 
7402 159 
7404 199* 
7408/10 18p. 
7413 29p 
7440 16p 
7441 71p 
7442 729 
7447 799* 
7470/72 27p 
7473/74 31p' 
7475/36 35p 
7486 35p. 

NEW IOW PRICES. 
TRANSISTORS AND DIODES 

LM380(B0745)::[1 INS BUSH SAT Sp ea' TIP31/32.50p* 
L1381 Preamp'02 MATCHIAO S0p Pr' TIP31c32c68p* 
LM3900 4xOPA 53p* AC127/8 176 15p* TIP41/42ea 86p 
MC1303 2xPre £2 AD161/162 ea36p* TIP41042c"í1,S0* 
MC1310 etéreoE2 BC107 80 TIP2955 69p 
MC1312P SQ £1.70 BC107B 13p TIP3055 85p* 
2C1330 75p BC108 8p TI843 OJT 26p 
MC1339 Preamp[2 BC108B or C 13y 1N914/4148 49 
KFC4000B {W 72p BC109 99 124001/2 4p 
21.C8030 01 BC109B or C 129* 124004 5p 
NE536 FETOPA [2 8C147/8/9 89 124007 79 
85540 or 550 [2* 8C157/8/9 lip 22706/8 140 
NE555 TIMER 34p* 8C167/8/9 12p 222646 UJT 40p 
NE556 2E555 90p BC177/8/9 16p 222904/5pnp290 
NE580/1/2/5/6/703 BC182/3/4a/11Op 222926 ory 7p 
5872741 an 741 BC212/3/4a/112p 223053 17p* 
8976660 IP 74p BCY70/1/2 150 223055 902 330 
S276811 IP 11 BD131/132ea 36p* 2713055 115r.45p* 

TBA800 5W AP 84 p BFY50/51 159* 223614 103 01 
TBA810 72 AF 94p BFY52/53 16y 2N3702/3/4 lOp 
22414 Radio £1.19 BSX 19/20/2119p' 223705/8/7 9p 
NEW 1466/69 £4 BZY88 ZENER lOp 223708/9 9p 

C106D SCR 54p 2N3710/11 15p 
2J2955 103 99D 223819 2,23e17p 
6J52955 99p 223820 PFET40p 
2JE3055 65p 223904/5/6 15p 
0A81/91 5p 2N5457 PST 32p 
TIP29 A 30 400 BRIDGE1A50 20p 

7490 39p 
7491 75p 
7492/93 45p 
7495/96 729* 
74100 C1.25 
74107 32p 
74121 29p 
74123 69p 
74141 74p* 
74145 85p* 
74147 02,50 
74151 75p 
74154 01.40 
74196 01.50 

DIL SOCKETS PROFESSIONAL QUALITY 
8pio,14pin a 1691n ALL 129 ea 

SOLDERCONS 100 49p 1000 í3.95* 

BARGAIN PAKS FULL SPEC flea, 

PAK A: 11 RED LEDS full apeo [1* 
PAK B:5 741C 8 PIN OP AMP [1 
PAK C:4 2N3055 £1 D 12 BC109 11 
PAK E: 11 BC182 El F 11 223704 £1 
PAK G: 7 2F751 £1 H 8 223819 £1 
PAK J: 6 2N3053 El K 40E12914 £1 
PAK M: 3 1099 3055 í1N 25 0A91í1 
PAK P: 20 PLASTIC BC109 TYPEepn[1 

10-365PF TUNER,SINGLE GANG FOR 
MED/SHORT WAVE,RTAL SET etc £1 
SET3/IF CANS 455/470KHZ TOKO C1* 

Full spec devices 

L tiC Pen 75p 

i 

PCB ETCH KIT 3 ITEMS 02 
ETCH RESIST PEN 2TIPS 75p 
FEC ETCH PAK TUB 600gm 01 
6x4" SRBP 45p*NYLON P/GE1 

SCR AND TRIACS BR100 250 ' 

TAG 1Á400V 50p*1A600V 69p 
1A50V 370,C1065 4A400 609' 
TRIACS:SC146D 10A400V [1 
DISCO TRIAC 15Á400V C2 
AUDIBLE WARNING BLEEPER 
12V35mA 01,20010 off [1* 

CAPACITORS 22pf - ,ol 59 
ALECTROLYTIC IN 10 k 25V 
1/2/10/50/100 7p 50V lOp 
200/500 10p.1000/25 209 

POTENTIOMETERS AB etc20p 
PRESETS Bp IFRESISTORS 2p 
HEATSINKS T05 or 18 7p 
T03 169.T03 4"finned 50p 
DIN:PLUGS all 15p.Sock 10p 
SWITCHES SPST 20p Dpdt 28p 

GAS DETECTOR TOS 308etcE4* 

vero 
VERO 0,1. PITCH CDPPERCLAD 
21'x5" 40p' 31"x5" 45p 
24"x3{"36p 31"x31" 40p* 
31E17. £2 FACE CUTTER 65p* 
DIL BREADBOARD 2'x4" Cl or 
6"x4" £2,URO PINS 36 30p. 

BLACK PLASTIC CASES 42mmx. 
80x60 500100E75 60099x 
120 70p,DESOLDER BRAID 50p 

FANE SPECIALIST RANGE SPEAKERS 

DISCO 
ao 12" 

HIGH FREQUENCY 12 
HORNS 15" 

P-s Rangz-0Se: 
KHz 

15 
SKH 

Power: 50w with - ', I8" 
HPX2 
30w with HPXI 

Imp: 8 ohms 
Size approx £7.95 3}^x3}^x 3^ 
1104 Range: 2KHz-15KHz 
Power: 50w with HPXI £ 16,95 Power: 70w with HPX2 
Imp: 8 ohms 
Size approx 
Ip}^x w' x71" 
HIGH POWER 
'CROSS -O VE RS' 
HPXI (3.5KHz) 
HPX2 (5KHz) 

£2.99 

Each designed to produce the individual sound 
requirement for its purpose. Robust Cast Aluminium 
Chassis 12^ models 80w RMS Rec. Price 

12" DISCO/80 Le.7. one £27.95 
12" GUITAR/80L For Lead £25.75 
12" GUITAR/80B Prs. r;;!for. £26 95 

12"PA/80 '= P.A. £25'95 
15" BASS/85 85w Bait £39.95 
15" BASS/ 100 Guitar £42.00 

FANE 'POP' RANGE 
SPEAKERS 
POP 337 33w f14-95 
POP 50/2 50w £16.99 
POP 55/2 65w £22.95 
POP 60 60w £25.95 
POP 70 75w £29.95 

POP 100 100w £46.95 
73 Range: 
5kHz-20k Hz 

Power: 50w 
with HPX I 

Imp: 8 ohms 
Size approx: 
71" x 3" x 61" 

eta 11.95 ;¡ 
920/2 Range: IKH2-I8KHz 
Power: I00w with HPXI 
Imp: 8 ohms 
Size approx Rec £59.95 le x9" x15" Price 

Rec Prices INCLUDE VAT.2 years 
guarantee on above speaker models 

Impedance or cocall":wpedance of FANE SPEAKERS ARE SUPPLIED 
Bass Drivers not to exceed 8 C TO MOST LEADING UK 
Otherwise use series Horns or MANUFACTURERS OF 
attenuation. GROUP & DISCO EQUIPMENT 
Distributors (Wholesale & Retail) Rec. prices shown correct at 4.4.77. 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS. 
Manufacturers & Export enquiries to: - 
FANE ACOUSTICS LTD,286 BRADFORD ROAD, BATLEY, YORKS. 
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Learn how to become a radio- 
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for the G.P.O. licence. 
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DXer who lives in a country district in the north 
west of the UK should do well with such a set-up. 
The city dweller in the south however, will find it an 
advantage to construct a medium wave loop and to 
use it with a receiver which has a high degree of 
selectivity, such as a communications receiver. 

Reports of Long wave DX seldom reach this 
column, which is a pity as this band, which has an 
attraction of its own, can produce surprises at 
times. That part of the spectrum between 151kHz 
and 281kHz is used for broadcasting by Turkey, 
Mongolia, Asiatic USSR, Morocco and Algeria as 
well as by a number of European countries. Martin 
Mann of Cambridge thinks that there may be others 
like himself who are attracted by the challenge of 
DXing on the longwaves and he reports hearing 
Morocco in Arabic on 209kHz, Algeria on 251 with 
the Voice of the Free Canary Islands, in English at 
2200 and Minsk on 281. Algeria has a daily pro- 
gramme in English on 251 from 1900 until 2000. 

Propagation on the long waves is similar to that 
on the medium waves. After dark the signal is 
refracted by the ionosphere and this is the time to 
look for DX. The groûndwave travels much further 
on the LWs than on the MWs while the skywave 
can travel a considerable distance. Allouis in France 
on 164 has been heard in Australia and Europeans 
are heard regularly in the United States. New- 
comers to the longwaves might try for Reyjavik on 
209 at midnight on a Saturday night when the station 
gives a weather report before signing -off. Others 
to hunt for are Ankara on 182, Oslo on 218, Lahti 
Finland on 254 and the out -of -band Oulu on 433kHz 
which is in parallel with Lahti. 

Finally, a mystery station on 534kHz. Every night 
at 2100 a carrier comes on followed shortly after- 
wards by a programme of music which continues 
until 2120 when the transmission ends. Occasionally 
there is a very short announcement in an unidenti- 
fied language. First reported by Ralph Newman in 
Reading it has been heard several times by the 
writer. The direction appears to be from the north 
of Reading and Southport! 

SHORT WAVE BROADCASTS 
by Derek Bell 

HANDS up all those who feel that there are 
gaps in their log books that could be filled by 
the inclusion of a few Latin American local 

stations! Now, hands down and grab a pen and 
paper. Roberto Levinstein of 39 Coniston Road, 
London N10 is offering to supply for a stamped 
addressed envelope a DXers guide to Brazilian 
stations in the form of a two -sheet A4 size English - 
Portuguese dictionary. 

This fact -packed broadsheet covers most aspects 
of DXing with translations of a mass of words 
needed when writing to Portuguese speaking 
countries. Alongside the technical terms is a pro- 
forma letter for a QSL and as Roberto, who is him- 
self a Latin American, point out some African and 
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Portuguese stations can be contacted using this 
dictionary. 

Among the rarely logged stations that Roberto 
reports are the following: - 

Radio Guaibia on 11795 at 2235 
Radio Rio Mar on 9695 at 0100 
Radio Relogio on 4905 at 0010 
Radio Margarita on 1020 at 0100 

It is nice to know that in this present sunspot 
minimum we have at least some DX to hunt. Long 
time readers of this column, and there are some for 
which I give thanks, will remember that I have 
always had a moan about the fact that Latin 
American were never keen to reply to QSL reports. 
This is with some justification since. I have written 
no less than eleven letters without reply. It seems 
now that I may have omitted to include International 
Reply Coupons. Lawrence Bennet from Bristol has 
done just this and says he has had a pennant from 
Ecos Del Tortes logged on his Trio 9R plus 66ft 
long wire with ATU. Lawrence has a preference for 
early and bright listening getting up at around 0600 
to tune the 60m band and he says that fadeout is 
around 0800. It seems unusual that a commercial 
station should only reply for an IRC but if that is 
the case then I might well try again. Also in the 
list are the following: - 

Radio Bolivar on 4860 at 0600 
Radio Santa Fe on 4965 at 0800 
Radio Bolivar on 4770 at 2330 
Radio Reloj on 4823 at 0700 
Radio Continente on 5030 at 0830 

There is a club just starling in the Bristol area for 
which Lawrence would like a mention and this 
column is only too pleased to oblige. The Bristol 
Pathfinders DX Club is one of those rare groups 
that asks no membership fee! Lawrence Bennet, 7 
Maple Ave., Fishponds, Bristol is the address to 
contact although Lawrence gives no indication as to 
what is given from the club to the member for 
his free membership. 

This column seems to cater for all tastes, or 
should I say that the radio stations reported do so. 
Those of us that are interested in outer space are 
advised to tune to the shows that are put out by 
Voice of America. Peter Jones of Abertillery, 
Gwent, reports that this station is giving away wall 
charts, photographs and decals of the American 
space shots. They have been conducting a quiz on 
the "Breakfast Show" about the space shots and 
ever eager to distribute information. 

The new copy of WRTVH is on the market it 
seems, although I have not seen one. Marcus Duncan 
however has and comments that it seems unreliable. 
He looked for Voice of Greece on the indicated 
9608 and found that they were on 9760. I will say 
that this massive tome is subject to the whims of 
the broadcasters who change freqs. in order to get 
the best propagation dependent on the particular 
year's trend. The Thornaby-on-Tees QTH of our 
Marcus is quite a mine of information as he reports 
that Radio National Brasilia has changed its call 
sign to ZYF263 from the old PRL8 with an address 
reported as PO Box 04/0340, Brazilian Federal 
District, Brazil and its DX show to a weekly Friday 
session at 2115. With that I will close down and wish 
you and yours best 73s. 
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by Ron Ham 

" HERE is a great deal of enjoyment to be had 
and a lot of knowledge about propagation to 
be gained by listening in, or taking part in 

the RSGB VHF/UHF contests" so said your scribe in 
our April issue which arrived on the bookstalls as 
VHF enthusiasts were gathering the main in- 
gredients for this month's feature. 

Early on February 26 the atmospheric pressure 
went above 30.0in for the first time in three weeks 
and by midnight it was at 30.2in where it stayed for 
24 hours, taking off again to reach 30.5in by noon 
on the 28th. Once the AP was around 30.2in the 
VHFs were vulnerable and the first report of a 
disturbance came from Alan Baker, G8LGQ, New- 
haven who worked G8KCP in Coventry on 2m during 
the morning of the 27th and also heard stations 
from DJ, PAO and ON. In the late afternoon of the 
28th, Richard Lambley, G8LAM, London, received 
strong signals from the AFN stations in Brussels 
(100.8MHz) and SHAPE HQ (101.5MHz) using his 
Leak Stereofetic receiver fed by a Jaybeam JBFM9S 
aerial. 

What goes up must come down and around 1130 
on March 2, while the AP was steadily falling, Alan 
Baker sat in his car on Devils Dyke, Brighton, with 
a 5/8 A. magnetically mounted aerial on the roof and 
calmly worked DB5PQ, HB9MUS, HB9MYQ/P, 
HB9FT, and HB9BDM via the Swiss repeater 
(HB9F2, Pizgloria, R4) and later he worked French 
stations via the Paris repeater (F6AXV on R6). For 
most of the morning your scribe received a strong 
picture from Lichfield on 189MHz, several conti- 
nental broadcast stations in Band II and 569 signals 
from the 70cm beacons GB3EM and GB3SC; in each 
case only a dipole was used to feed the receiver. 

From midday on the 2nd until early morning on 
the 4th, the VHFs were "quiet" and then the AP, 
down at 30- lin, turned upward sharply and by mid- 
night it was at 30.5in and, a fortunate coincidence, 
it began to fall around 0800 on the 5th producing a 
tropospheric opening which reached it's climax 
during the 2m contest on the 5/6! Joost Berden, 
G3RND. Isle of Wight, sent a copy of his barograph 
chart covering the period Feb 28 to March 6, show- 
ing that his AP trace was almost identical to mine, 
and so was the chart used by George Zitterstein, 
G8ITS, City of London. 

For most of the week Joost noticed that signals on 
2m were better than usual and during the after- 
noon of the 5th he observed a "lift" toward the east 
but the signals were very unstable; however the 
opening between 10-1600 on the 6th was more posi- 
tive both in easterly and westerly directions. Around 
2000, Joost heard the Emly Moor beacon (GB3EM) 
on 70cms for about an hour. John Wilson, G8KIS, 
Amersham, only contested for half an hour during 
the evening of the 5th and worked a portable station 
on Dartmoor, an ON, a GC and was amazed to work 
into northern G over 450ft of local hills. This whole 
event seemed to have a variety of effects on propaga- 
tion over different areas, for instance, G8ITS said 

that from his impossible VHF location he worked 
126 stations during the contest and made a special 
point of the fact that conditions varied between the 
two days. His best DX came on the 6th when he 
worked a station on the Franco/German/Swiss 
border at 750km. 

During the contest, G8LGQ, using SSB worked 
GW, HB9, ON, P'AO, F, DB, DC, and Midland G, and 
noticed, as did G8ITS, G8KIS and your scribe, that 
GW stations were often strong enough to be heard 
off the back of the beam. G8LGQ heard from another 
amateurs that GI, GD, and GM had been worked 
from Sussex, and I heard one station say "it was a 
fantastic contest" and another said that some French 
stations had more than 1000 contest QSOs. 

From late on the 5th to midday on the 7th, strong 
signals were received via my dipole from both 
GB3SC and GB3EM which was consistent with the 
co -channel interference on Band V TV and a report 
that a close neighbour of G8LAM received a solid 
colour picture from a West German UHF TV station. 
A similar theme was reported by Des Walsh, EI5CD, 
who says "In this region of south-east Ireland there 
is a very low density of amateur VHF/UHF activity 
and the terrain requires much ERP to beam over 
the mountains", however, things were different on 
the 5th and 6th when British UHF TV signals were 
pounding in to EI along with some Band III 819 - 
line TV signals from France. 

Nigel Golds, BRS36910, West Chiltington, Sussex 
has been operating VHF radio equipment in the 
Storrington ATC Squadron and now has his own 
AR88D installed at home and keeping a special 
watch for those 10m beacons while he swots for his 
RAE. Although the 10m band has been dead, signals 
from the Cyprus beacon (5B4CY), peaking 599, were 
heard at 1007 on the 10th and 1027 on the 16th. On 
March 8, Cmdr. Henry Hatfield, Sevenoaks, using 
his spectrohelioscope, observed two active regions 
on the east limb of the sun and on the 9th and 10th 
both Henry and myself recorded solar radio noise at 
136MHz. To date, the only effect from this event 
that we know of is the ionospheric disturbance which 
was reported by the BBC World Service during the 
early hours of the 10th. George Zitterstein, G8ITS 
found the 70cm contest on March 20 rather flat 
although he did manage to work 100km into New- 
bury using only 3 watts. 

My sincere thanks for your letters and reports 
and I hope to meet some of you at Alexandra Palace 
on May 7th when, in the afternoon, I will be in the 
chair for Dud Charman's aerial lecture. 

BROADCAST BANDS 
Short Wave Reports by the 15th of the month 
to Derek Bell, 169 Max Rd., Chaddeston, Derby. 
Medium Wave Logs to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 
AMATEUR BANDS 
Logs covering any amateur band's in band/ 
alphabetical order by the 25th of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhead Road, Ashtead, Surrey, KT21 
2TW. 
VHF 
Reports on VHI-' matters to Ron Hain, Faraday, 
Greyfriars, Storrington, Sussex RH2U 4HE. 
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This is 

Stirlingppd'S 
price omb$Mll. 

+ NEW DIRECT FROM FACTORY DELIVERY SPEED-UP 

taTlat.INf3 SOUNO 

THE FACTORY 
organised in the name of better 
service. Now our mail order dept. 
is right where the goods are made 

THE SHOP 
really 3 shops -audio showroom, 
component bargains, modules, 
etc. etc. Well worth a visit 

BEST SELLERS 1N 
The Power Amps 
SS.103 3 watt r.m.s. mono. Uses one I.C. pro- 
tected against short circuit E2.33 
$5.103-3 Stereo version of above using two 
I.C.s E4.33 
SS.105 5 watts r.m.s. into 3 ohms, using 12V 
supply E3 49 
SS.1IO 10 watts r.m.s. using 24V and 4 ohm load 

E4.05 
SS.I20 20 watts r.m.s. into 4 ohms, using 34V 

E461 
SS.140 Delivers 40 watts R.M.S. into 4 ohms 
using 45 volts supply unit such as SS.345. Ideal 
for small disco, P.A. etc. £4.99 
SS.1100 100 watts R.M.S. with heatsink mount- 
ing and built protection against short-circuiting 

E10.43 
SS.1100/H As SS.I 100 but with full size heatsink 

[11.82 
(Heatsink alone C139) 

THE BARGAIN THEY ALL WANT! 
IT'S THE SS.I100 100 WATT R.M.S. 
AMPLIFIER ([10.45) TOGETHER WITH 
SS.370 POWER UNIT (E14.63) plus full size 
heatsink for amp. (El.39) 

£24.25L You pay 

YOU SAVE £2.20 ! 
(Items bought separately come to [26.45 -see 
above) 
Your chance to lay the foundations of a really 
powerful disco or P.A. assembly at a marvellous 
price. This guaranteed Stirling Sound triumph 
is built for real hard work, so why pay more? 

NO MORE 

V.A.T. I POSTAGE 

PROBLEMS 

Another FIRST for Stirling Sound --B PP 
Why worry any more about working out V.A.T. (12i%on 64 87 plus 8% on L3 -39' plus 
85p for p/p, or should it be 54p?) We do it for you. Just send your order with the advertised 
prices -we do the rest. The prices we give include V.A.T. at the appropriate rate and cost 
of postage and package. Buy at our shop in person and we deduct the postage charges 
automatically. This is not oll. Now you send your orders direct to our factory (see below) 
where we make Stirling Sound products and send back your order from there even quicker - 
real time saving that! AND STIRLING SOUND PRICES REMAIN KEENLY COMPETITIVE 
ALL THE TIME maintaining the lead we took in 1959 by being first in the U.K. to sell bargain 
component packs. We've come a long way since then -with an exciting programme for the 
seventies we're going even further! 

YOU PAY THE PRICE YOU 
READ AND NOTHING MORE 
subject only to (very rarely) there being a printing 
error or really vicious price rise in production costs. 
You're SAFE when you buy from Stirling Sound -the 
business that has grown on really understanding 
customers' needs and interests. 

SPECIAL QUOTATIONS TO QUANTITY BUYERS. 
U.K. B OVERSEAS TRADE ENQUIRIES INVITED. 

OUR 1977 RANGE OF Q.V MODULES 
8 POWER UNITS 
AT VERY COMPETITIVE PRICES 
Firstly, the range covers well over 65% of all 
constructors' needs. Secondly, with 13-15 volt 
take off points on all models except SS.312, you 
get a valuable bonus; thirdly, the stabilised 
models wich variable outputs complete a range 
to suit almost all requirements. 

SS.312 12V/IA E6.35 
SS.318 18V/IA E6.54 
SS.324 24V/IA E7.27 
SS.334 34V/2A E8-31 
SS.345 45V/2A £9.98 
SS.350 50V/2A E10.35 
SS.370 70V/2A £14.63 

55.310/50 Stabilised power supply with variable 
output from 10V to 50V/2A. Built-in protection 
against shorting E16.69 

SS.300 Power stabilising unit 10-50V adjustable 
for adding to unstabilised supplies. Built-in pro- 
tection against shorting ES02 

GET MORE OUT OF YOUR CAR 
with a STIRLING SOUND "SUPER SPARK" 
Mk5 electronic ignition unit. Adjustable for 
pos. or neg. earth. Simple rev. limiting control; 
on -off imobilising switch; switch for instant 
revert to normal ignition; neon indicator. In 
strong, totally enclosed metal box 16cm x 
12cm x 10cm. 12 mchs. guarantee. 

kit of parcs £10.28 Bested £I2.44 

Tone Control and 
Pre -amp Modules 
SS.I00 Active stereo tone control, stereo. 
-)_ 15dB on bass and on treble E3.00 
SS.IOI Stereo pre -amp for ceramic cartridges, 
etc. Passive tone control details supplied. £2.33 
SS.IO2 Stereo pre -amp for low output magnetic 
P.Us. R.I.A.A. corrected. With circuit for 
adding passive tone control E4.04 

UNIT ONE 
Combined pre -amp with active tone -control 
circuits. ±I5dB at 10kHz treble and 30Hz bass. 
Stereo. Vol./balance/treble/bass. 200mV out for 
50mV in. Operates from 10 to 16V supply. E9.00 

UNIT TWO 
As Unit One, but for magnetic pick-ups. For 
inputs 1 to 5 mV per channel. R.I.A.A. corrected. 
Adaptable to ceramic. Designed to genuine hi-fi 
standards E12-43 

The F.M. Tuning Modules 
SS.201 Front end tuner, slow geared drive, two 
gang. A.F.C. facility. Tunes 88-108 MHz. LS90 
Sá.202 I.F. amplifier. Metering and A.F.C. 
facilities £3.46 
SS.203 Phase lock loop Stereo Decoder for use 
with the FM mono tuners. A LED may be fitted 

£4.19 
SS.203-1 Coil -type stereo decoder Neg. earth 
with I.C. £3.06. SS.203-3 Pos. earth [2.50 

Every effort is mode to ensure correctness 
of information at time of going to press 

MAIL ORDERS 

STIRLI NG SOUND DEPT. PW6, 
37 VANGUARD WAY, 
SHOEBURYNESS, ESSEX 
Telephone-Shoeburyness (0702-28) 5543 

J 
SHOP AND SHOWROOM 
220-224 WEST ROAD, WESTCLIFF-ON-SEA, 
ESSEX SSO 9DF 

Open oll day Saturday 
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A. Marshall (London) Ltd Dept: PW glee) 40-42 Cricklewood Broadway London N W23ET Tel: 01-452 0161/2 Telex:21492 

Marshall's 
ó 85 -West Repent St Glasgow G2 2QD Tel: 041-332 4133 
ó 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2 

CATALOGUE NOW IN 
STOCK PRICE 55p post paid Call in and see us 
40 to callers) 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 
CA3020A 2.19LM380N 98pMCI350 75p 76650N I.10TBA7000 1.61 
CA302BA 1.01LM381A 2.43MC1351 1'2076660N 60pTBA720Q 2.30 
CA30288 1.29LM38IN 160MC1352 97p 76666N 92pTBA730 1.98 
CA3030 1.14 L1`.382N 1 13MC1357 1 4STAA310A I UTBA750Q 1.07 
CA3080A 1.89LM384N 1.4pp5MC1458 91ppTAA320A 1.I3TBA800 1.20 

TAA35CA3046 CA3045189pp 
LM3B7N IN ÓSNE556 ISOSTAAS2ÌA I.00TBA820 1.03 

CA3048 1.13 LM3B8N 1.00NE565 I 30TAA522 I.90TBA920 1.79 
CA3049 I.66LM389N I.00NE566 I68TAA550 60p.TBA920Q 1.99 
CA3052 ,,LM702C 73pNE567 1.80TAA560 1'60T8A940 161 
CA3053 60pILM709C 6SpSAS560 230TAA570 2.30TCAI60C 1.83 
CA3080 68pLM709N 43pSA5570 130TAA6I18 I85TCA1605 I.61 
CA3O8OA 1.88LM710C 60 5042P 1OOTAA621 1ISTCA270 228 
CA3086 SIpLM7ION 60p7600IN I.S7TAA661B 1.33TCA780A 170 
CA3088 1.59LM723C 85p76003N 1'53TAA700 391TCA290A 3.13 
CA3089 1 51LM723N 73p76008K 2.30TAA930A I.00TCA420A 184 
CA3090 3.80LM74IC 63p760I3N I'70TAA9308 I.OSTCA730 3.11 
CA3I30 94pLM741N 50p760I3ND 1'57TAD100 1.93TCA740 276 
LM30IA 63pLM74I-8 40p76018K 250TBAI10 65pTCA750 2.30 
LM30IN 44p LM747N 90p76023N I '70134,400 I .SO.TCA760 1.38 
LM304 2.4lLM748-B SOp76023ND 157TBAS00 321TGAe00 3.13 
LM307N 6SpLM748N 90p76033N 1SSTBAS000 1.30UAA170 2.00 LM308N 117LMI800 1.7676110N l'46TBA510 1.21UAA180 2.00 LM709K 2.10LM1808 1.9176115N 1187 

Q TBA510 2.I0CD4000 20p LM3I7K 3.00LM1828 1.7576116N 2.06 
LM31BN 1.25LM330IN 83p7613IN 170TBA510 2'21CD4001 20p 
LM323K 6.40LM3302N I.4076216N 1.94TBA5200 2.30 C04002 20p 
LM339N I.7SLM3401N 73p76227N 1.51T8A530 1.98CD4006 110 
LM348N I .91 LM3900 73p 762213N I 75TBA530Q 2.07C04007 20p 
LM360N 2.75LM3905 .6076530N 91ppTBA540 221CD4008 97p 
LM370N 3.00LM3909 68 76532N 1SOTBASIOQ 130CD4009 S7p 
LM371N 2.15MC1035 7576533N 1.30T13A550 313CD4010 117p 

LM372N 1.15MCI303 4776544N 144TBA5501) 373C04011 20p 
LM373N 1.23MC1305 8376545N 1.09TBA560Q 3 .1C04012 20p 
LM374N 2.13MC1306 .0076546N 1.44TBA570 1.1'C04013 37p 
LM377N 1 .73MCI310 9176550N 4IpTBA570Q I 3BCD4014 1.01 
LM378N 1.23 MCI 312 9876552N 63pTBA64IQ 130004015 1.01 
LM379S 3.93MC1327 .3476570N 2.08T5A651 1.80CD4016 56p 
LM380-8 90p1MCI330 92p76620N I 10TBA700 1 32CD4017 1.01 

THIS IS JUST A SMALL SELECTION FROM OUR 
RANGE -PLEASE ENQUIRE FOR TYPES NOT LISTED 

POPULAR SEMICONDUCTORS 
214696 3Sp 2142907 lip 2N379I 3.10 2N6I21 38p BC107 15p 
2N697 30p 2N2907A22p 2N3792 3 50 2N6122 4Ip BC108 13p 
2N698 62p 2N2924 ISp 2143794 20p 2N6123 43p BC109 13p 
2N699 Up 2N2926 lip 2N3819 36p 2N6126 45p BCI13 17p 
2N706 24p 2N3019 SSp 2N3520 38p 40361 43p 8C115 19p 
2N706A 1 l 2N3053 30p 2N3823 7Sp 40362 48p BC116 19p 
2N708 lip 2N3054 61)p 2N3904 lip 40363 1.10 BC I 6 10p 
2N709 Sop 2N3055 70p 2143908 lip 40406 58p SCI 17 12p 
2N715 27p 2M3390 2371 2N4036 67p 40407 43p BCI 18 16p 
2N7I8A Sop 2M3391 ISp 2N4037 SSp 40408 65p BC 19 30p 
2N720A 80p 2N3391A 23p 2)44058 20p 40409 63p BCI21 43p 
214914 33p 2N3392 16p 2144060 10p 40410 63p BC132 30p 
2N916 30p 2N3393 ISp 2144061 17p 40411 2.85 BC134 13p 
2M918 Isp 2M3394 ISp 2N4062 I8p 40594 7Sp BC135 ISp 
214929 25p 2M3439 Up 2N4126 17p 40595 86p BC136 19p 
214930 28p 2M3440 64p 2M4289 20p 40673 73p BC137 14p 
2NI 131 60p 2N3441 85ep 2N4919 63p AC126 37p 13C140 40p 
2N1132 Sop 2N3442 1 .33 2N4920 70p AC127 44p BCI41 43p 
2NI613 35p 2M3638 16p 2144921 30p AC128 Sip 8C142 30p 
2NI71I 37p 2N363BA 16p 2M4922 SSp ACI51 33p BC143 30p 
2N1893 30p 2N3639 30p 2N4923 70p AC152 Sop BC147 11p 
2N2102 60p 2143641 20p 2N5190 60p AC153 49p BC148 lip 
2142218 33p 2M3702 17p 2M5191 70p AC153K 33p BC149 13p 
1N22I8A 37p 2N3703 16p 2145192 73p AC176 40p 8C153 17p 
2142219 30p 2143704 13p 2N5195 90p AC176K 60p BC157 12p 
2N2219A 32p 2N3705 lip 2M5245 33p AC187K 33p BC158 12p 
2N2220 35p 2M3706 16p 2145294 40p AC I 88 Sap BC159 1 1 p 
2M2221 21p 2N3707 Isp 2N5295 40p ADI61 85p 5C160 30p 
2N1221A 16p 2N3708 16p 2N5296 40p ADI62 83p 5C161 30p 
2N2222 23p 2M3709 Isp 2M5299 40p AF106 Sap BCI67 lip 
2N2222A 2Sp 2M3710 16p 2M5447 ISp AF I09 7Sp BC168 l2p 
2142368 2Sp 2N371I Isp 2N544e 15p AF124 63p BC169 lip 
2N2369 15p 2N3712 1.10 2N5449 19p AF125 63p 5C170 16p 
2N2369A 23p 2N3713 2.30 2N5457 21p AF I26 63p 9C171 14p 
2M2646 7Sp 2143714 143 2145458 33p AF127 63p BC172 lip 
2142647 1 40 2143715 2.35 2N5459 29p AF139 69p BC177 20p 
2M2904 36p 2M3716 1'80 2N5484 34p AF186 30p BCI78 lOp 
2N2904A 37p 2N3771 1.85 2N5456 38p AF200 70p BCI79 lip 
2M2905 37p 2N3772 2.00 2N6027 Sap AF239 74p BC I82 I I p 
2N2905Á 28p 2N3773 2.90 2M6101 63p AF240 98p BC I 82 14p 
2M2906 lap 2N3789 2.90 2N6107 42p AF279 80p BCI83 Il83L 

v FULLp " 6 
p 

I 

09 42 
RANGE OF THYRISTORS TRIACS, DIACS,v NERS, 1CAPACI- 

TORS, RESISTORS, SOLDERING 
E 

IRONS, TOOLS ETC., ALWAYS IN 
STOCK" 
Price. correct at 28th. March 1977 but all exclusive of VAT. P. & P. 30 

First of course you need our catalogue -all 
200 pages of di It's so packed with good 
things that It's known as the constructor's 
'Bible'. It costs Just £1 plus 40p for post and 
packing. With it comes a free Bargain List 
showing many Items at such knock-down 
prices that the savings can pay for the cata- 
logue several times over. Send for a catalogue 
today, using the coupon on the right. 

/ín cooking up a new 
electronic masterpiece! 

I'm of to HOMERAD/O now 
o buy the components 

A wise 
move- 

Pofr THE 
COUPON 

withche 
p»' P.O. fr 
£140 

During the many years we've been serving the needs of 
radio and electronic constructors we've seen quite a few 
odd customers at our Mitcham shop, but we must admit 
we've not yet had a Chinese buffalo boy. However, even 
such a customer wouldn't really surprise us, for we get 
an amazing variety of characters, all having a common 
enthusiasm for this ever-growing hobby. They come to 
us knowing they can choose from a wonderful stock of 
components. They know too they'll get that extra bit of 
'service' that makes all the difference. Of course, apart 
from those who call at our shop we have thousands of 
faithful customers who order regularly by post, having 
chosen their components from our famous catalogue. 
Why not join them? 

1 P/Ma write your Neme and Address In block appals 

NAME 

ADDRESS 

I HOME RADIO (Components) LTD. Dept. PW 
734240 London Road. Mitcham, Surer CP4 3440 I 

.5 

(Repo, No I 
London 612666) 

HOME -RADIO (Components) LTD. Dept. P.W. ,234-240 London Roe J. Mtcham,CR4 3HO Phone 01-648 8422 
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4)14 , for home 

Fe 
Circuit diagram to circuit board in minutes. 
Layout circuit plan on .1" graph paper. 
Select Blob Board, lay components out 
with leads on copper strip. Blob of solder 
onto lead and your circuit is complete. 
Blob Boards normally half price of compet- 
itive boards. Roller tinned to solder compo- 
nents directly. No drilling or mounting. 
Modifications in seconds. Blob Board is re- 
usable. 
Blob Boards are circuit boards designed 
exclusively for the home constructor and 
prototype engineer and are normally half 
the price of competitive boards. Blob 
Boards are roller tinned for ease of soldering, 
most require no cutting or 

M 
breaking of con 

BLOB BOARD 
con- 

tact HALF PRICE AND RE -USABLE. 
That is NEW! 

FREE 

Sample pack: 1 off ZB1V + 1 off ZB8D + 1 

off ZB2IC normally £2.32 only £2.00 + free Blob Board. 

Worth 0/1Str 

Blob Board .1" or .15" 1 off 3 off 
All approx. inch sizes 
ZB1V 2.5 x 5 £0.30 £0.75 
ZB2V 2.5 x 3.75 £023 £0.57 
ZB3V 3.75 x 5 £0.48 £1.14 
ZB4V 10 x 6 £1.51 £3.78 

Discrete Blob Board 1 off 3 off 
ZB5D3.6x2.4 £0.20 £0.51 
ZB6D 2.4 x 7.3 £0.42 £1.05 
ZB7D 4.9 x 7.3 £0.69 £1.75 
ZB8D9x7.5 £1.62 £4.06 

Dip Blob Boards 1 of 3 off 
ZB1IC4.5x3 £0.36 £0.90 
ZB2IC4.8x3.2 £0.40 £0.96 
ZB4IC 4.75 x 7.5 £0.85 £2.13 
Z881C 9.5 x 7.5 £1.70 £426 

Many other sizes and patterns available add 
30p post + 8% VAT to all orders. 

S -De 
Take an S-DeC, take a small 
stock of components, insert 
into S-DeC, no soldering, 
make a radio receiver, 
light operated switch, 3 
stage amplifier. When 
circuit is made unplug 
components and use 
them again to make a 
morse practice oscillator, 
LC oscillator, binary 
counter and any other 
discrete circuitry. See 
Practical Wireless for new 
series of S-DeC projects. 
S-DeC + step by step 
instructions to build 
above projects and 3 more 
+ which components to 
use + free control panel 
for mounting switches, 
lamps etc. + free Blob 
Board. S-DeC only £1.98 + 
37p (VAT + post) send 
only £2.35. 

DRILLSAW 
GRIND -BURR 
BRUSH 
POLISH 

PB announce a precision British built drill for the home 
constructor. Works better than most bigger drills and can be 
used for fine detailed work. Drills through any circuit board, 
need to break copper strip simply grind it off. 
9000 RPM Drill + 20 Assorted tools £1120 (+VAT + post) 
send £13.00 
9000 RPM Drill only £5.22 + post + VAT send £6.00 
Multi -purpose Drill stand £10.80 + post + VAT send £12.00 

If you are using IC's to 
build circuits use T-DeC for 
1 chip circuits and U-DeC A 

for 2 chip circuits. Drew 
circuit on graph paper, plug 

IC into Adaptor and plug 
into DeC. No soldering, no 

bent leads, no wasted IC 
chip. Lines on DeC Show 

contact rails, plug discrete 
components in. Cross overt, 
connections are made using 

different coloured leads. 
Circuit completed and 

working unplug components 
and use for next circuit. 

No soldering, no damage to 
components. Use your DeC 

and small stock of com- 
ponents over and over again. 

T-DeC send £4.30. U-DeC 
"A" send £4.60. Adaptor 

send £2.30. 

T-DeC 

For leaflets and further 
information please 
send stamped 
addressed 
envelope. 

PB Electronics Scotland Ltd. 
57 High Street, 
Saffron Walden Essex. 
CB10 1AA 

t,e,,°°>,es4.40`oaSó 

's,aotr4 (Os .(0%. 

OvkQ sPaaca 

Q4oir`c 
+,% ak. 

k, 
kaa V `______J i 

Practical Wireless, June 1977 153 



CRESCENT RADIO LTD. 
164-166 HIGH ROAD, LONDON N22 6EJ 888-3206 

(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685 
MAIL ORDER DEPT. 

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 4SJ Phone 888 4474 

MULTI -METER 114-12 
60,000 o.p.e. 8 -WAY MULTIPLE AC ADAPTOR 

This compact adaptor allows a large range of battery 
powered equipment to be operated from A.C. mains 
(220-240V A.C.). Swltchable for 6, 7.5 or 9 volts, 
current rating is 300 m/A max. A polarity reversing 
coupler is incorporated and the lead is terminated by a 

four way plug offering connections by 2.1 and 2.5mm 
sockets, 2.5 and 3 5mm plugs. The sealed moulded unit 
la fitted with a 3 pin 13A mains plug and measures 
70 x 50 x 42mm approx. Only £860 + 8%. 

OOODMANS Sin. LOUDSPEAKER 
Goodman "Audiom OPA" Bass L/speaker, impedance 
8 ohm, power handling 10W nominal. Our price 
1420 + 120% VAT. 

"C100" 100 WATT AMPLIFIER 
All built and tested, mounted on a plain aluminium 
chassie which measures 18" x 9}" x 4" and which you 
can mount into a cabinet of your choice. Four con- 
trolled inputs, roaster volume, treble, middle and base 
controls. 8/c protected output. 100 watts clean Into 
Bohm L/S. Ideal for disco, music groups, PA. and 
clubs. A bargain at £48 + El cary. + 8% VAT. 

P.C. ETCHING SIT 
This kit contains all that the constructor will need to 
etch the circuit/. of his own design. 
Contents -Plastic etching dish. Sample copper clad 
board. Laminate Cutter. 1 lb Ferric Chloride. Large 
Plaatic Spoon. Etch Resist Pen. Full Etching In- 
structions. 
Complete and Big Kit Value at 1486 + 8% VAT. 

If you need 
a good in- 
strument for 
your work/ 
hobby and 
you're not 
prepared to 
settle for a 

small scale 
nd poor 

ranges, then 
read the 

spa cillcatione for the 
111,112, and send for one! 
AC volte: 0 to 16, to 0/600 
In 10 ranges. DC volta: 0 to 
0.6, to 0/600 in 12 rangea. 
DC current: 0 to 25 µA, to 
0/30 amps 10 ranges. 
Reelstance: 0 to 100 ohms, 
to 0/16 meg ohms in 4 

rangea. Declbele: -20 to 
+62 

b 
in 10 

inch. 
Size: 

60 x 
Price 91060 + 8% VAT. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rafle for PC or 
Chassie panels with metal 
front plate fitted with four 
screws (all eupplled). 8IZE 
(Internal) 81mm x 51mm x 
28mm. 
OUR PRICE 50p. +8% 

POWER SUPPLY UNITS 
+8q, 

PP1 switched 3, 40. 6, 70. 
9 and 12 volte at 500 m/a, 
with on/off switch and 
pilot light. Size: 130mm x 
56mm x 75mm. 
ONLY 1060 

513 CONDENSER 
MICROPHONE 
Card bid and omnl-direc- 
tlonal 600 ohm and 60K 
ohm Impedance. 20.18,000 
Hz. On/off switch and wind 
shield. Complete with stand 
adaptor. Packed in presen- 
tation box. 
Price £1460 + 120% VAT. 

HEAVY DUTY 12 VOLT 
POWER SUPPLY 
16 amp at 12 volt power 
supply approx. size 6" x 
4" x 13". Ideal for using 
your car entertainment In 
the home from domestic 
male. Suitable for 8 track cartridge or 4 track cas- 
sette machines. Price t7 60 + VAT 8%. 

ß WAY AND 3 WAY CROSSOVERS +12k% 
NT206 2 -way network for 8 ohm speakers up to 30 

watts. Price £800. 
NT20611 2 -way, 00 above, 100 
watts. Price l8ß6. 
NT306 
3 -way network for 8 ohm speakers 
up to 90 watts. Price 113 26. 

...__.._... NT306H 
3 -way, as above, 100 watts. Price 
£400. 

TIE -CLIP CONDENSER MICROPHONE 
Omni -Directional 800 ohm 40-15,000Hz. 
Extra long lead. Ideal for stage work, 
conferences, etc. Price 1960+ 12} % VAT. 

LOW NOISE LOW PRICE CASSETTES+0% 
Good quality tape In well made screw type cassettes. 
Presented in eingle plaetle casa. 
C60 -40p C90 ...SOP C120 -SOP 
10% Discount on ten or more cassettes of one type 

TI MULTI -METER 
Ideal teste for everybody interested in 
electronics. Weighing lea than 100 
grammes and only 60 x 24 x 90 mm 
Range.: A.c. volts: 0-10V, 50V, 250V, 
1,000V, D.c. volte: 0-10V, 50V, 250V, 
1,000V. D.c. current: 0-1mA, 0-100mA. 
Resistance: 0.150 kohm. 
Price £660 + 8% VAT. 

FERRIC CHLORIDE 
Anhydrous ferric chloride In double sealed one pound 
poly packs. Our Price 65p + P/P + VAT Q 8% per lb. 

3 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Basa. 
Middle, Treble, Each 
channel has its own 
aensltivlty control. 
Just connect the in- 
put of this unit to 
the loudspeaker ter- 
minals of an amplifier and connect three '20\ up to 
1000W lamps to the output terminale of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) £18.50 plue 75p P. a P.+8 % 

BARGAIN TRANSFORMERS 
12-0-12 volt 500m/a 

240 volt primary transformer bargain. 
approx size 60mm x 40mm x 50mm 
fixing centres 75mm 
Our Price £1.20 + 8% 

EFFECTS 
PROJECTOR 

"160" 
No Disco should 
be without our 

new effects projector, we 
believe that this le the 
moat versatile machine for 
projecting coloured Images 
to supplement your muelc. 
Spec: -Volts =220/20 AC 
50Hz. Lamp=A1/167 160 
watts. Standard Lens - 
60 m/m. 

A sturdy metal construc- 
tion and takes a range of 
lenses and accessories. 
Comes complete with 6" 
liquid wheel and ready to 
use. A bargain at £27 + 
VAT 8%. 

LOUDSPEAKERS+12}% 
2}" 8 ohm 90p 

23" 40 ohm Sop 

21" 80 ohm 903 

6" 8 ohm ceramic £1.60 

ABS PLASTIC BOXES 
Handy boxes for cone ruction projects. Moulded 
extruelon rails for P.C. or chassis panels. Fitted with 
1mm front panels. 
1005-105mm x 73mm x 45mm 80p 
1006-150mm x 74mm x 47mm 80p 
1007-185mm x 124mm x 60mm 41.80 
1021-108mm x 74mm x 43mm 675 

(eloping front) Plis 8% VAT 

U.S. CARRIAGE 50p UNLESS OTHERWISE STATED 
ACCESS AND BARCLAYCARD ACCEPTED 

VAT -All prises are excluding VAT. Please add to sash item the VAT rate indicated. 

LEKTROPACKS 
17 TURNHAM GREEN TERRACE, CHISWICK, LONDON, W.4 

Tel. 01-994-2794. 

MUSICAL EFFECTS EQUIPMENT ... NEW RANGE 

MC350E ECHO CHAMBER £7500 
Top quality unit with endless play tape cartridge. Stationary play heads 
ensure good reproduction and echo variance Is achieved by changing 
tape speed. Input imp. 50K and 500 ohms. 240V a.c. operation. 
PS 110 MINI FAZER £27.00 
Low priced "Phase Shifter" activated byon/oft foot switch. 9V d.c. operation 
RD 10 RHYTHM MASTER £7000 
Provides 10 Percussion Rhythms (Waltz, Foxtrot, Western, Polka, March, 
Rhumba, Bossanova, Cha -Che, Mamba, Rock 1, Rock 2) as accompaniment 
to other Instruments. Has var. speed &tempo controls. 240V a.c. operation. 
GP 5 GUITAR PICK-UP £4.95 
Easy to Flt crystal unit complete with volume control. 
WFE FUZZ WAH PEDAL £3200 
High quality professional standard unit, gives combined 'Weh Weh' and 
'Fuzz' complete with 'Fuzz Adjust', Tone, Volume controls and Individual 
effect foot switches 9V d.c. operation. 
FY 2 FUZZ BOX £1050 
Low priced 'Fuzz' effect unit with variable speed and volume controls and 
on/off foot switch. 9V d.c. operation. 
EA 45 ECHO REVERBERATION £3000 
High quality combined reverberation/mixer amplifier. Has 4 Inputs and 
separate control for reverb. section. 240V a.c. operation. 
RT 10 RESLY TONE UNIT £7000 
Basically a Tremeloe/Phase Shifter/Reverb. Amp- all In one. A superb 
multi -effect unit from which an Infinite variety of sounds can be obtained. 
240V a.c. operation. 

MICROPHONE MIXERS 
MM2 MIXER £1200 
Mono/Stereo 4 Channel Unit. Inputs 4 x 50KO. Gain 3dB. 
MM4 MIXER £000 
Mono 4 Channel Unit. 4 x 50KO Inputs. Gain 3dB. 
MM3 MIXER £2000 
Stereo 4 Channel unit with 2 level control meters. 4 dual Impedance (50KO 
or 8000) Inputs. Gain 13 or 8d13. 
MPX 12 MIXER £4200 
Stereo 4 channel Mixer/Pre-amp. 4 Dual Impedance (6000or SOKO)inputs; 
Stereo Phono (Magnetic) Inputs. Output. 250mV. Mono or stereo. 

MICROPHONES 
Suitable for P.A., Singing, Tape Recording, Groups, Disco's, Musical 
Instruments, etc. 
UDISO DYNAMIC CARDIOD £1200 
Cardiod uric. with on/off switch. Supplied complete with jack plug/lead 
and plastic mlc. holder. Dual Imp. 50KO + 6000. 
ECM 97D ELECTRET CONDENSER £1000 
Dual Impedance 50K t) + 00013 Detachable lead. Freq. response 20-25,000Hz 
± 2dB. Unl-Directional Cardiod. Cplt. with w/shield, Mic-holder, Battery. 
FLEXIBLE METAL GOOSENECKS 
200mm. £2.50; 330mm. £3 50; 550mm. £5.00. 
All prices Include V.A.T. and U.K. postage. 

Vero 
But VERO SLOPING FRONT CASES do make 
attractive housings for many projects. 

They are available in two sizes, made from high quality, 
two tone plastic, with anodised aluminium front panels. 
Both cases have integral circuit board fixing points in the 
base. 

66-2523E and 76-1798K make ideal housings for test 
equipment, audio gear (faders, mixers, rhythm generators 
etc.) and control boxes. 
See them at your local electronics shop and judge for 
yourself. 

Send for our booklet which describes Veroboard, Plain board, 

DIP board, Pins, Tools, Plastic boxes etc. S.A.E. 7' x 9' plus 10p 

VERO ELECTRONICS LTD. RETAIL DEPT. 
INDUSTRIAL ESTATE, CHANDLERS FORD, HANTS. S05 3ZR. 
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4 -STATION INTERCOM 
- -- 

LaY / 
218.95 

+ V.A.T, 81.52 
Solve your communies - 
lion problems with this 

4 -Station Transistor Intercom eyetem (1 master and 
8 Sub.), in robust pletic cabinets for desk or wall 
mounting. Call/talk/listen from Haller to Subs end 
Subs to Huge. IdeWy suitable for Buelne e, Sur- 
gery. Schools, Hoapltas and Office. Operates 
on one 9V battery. On/off switch. Volume control 
Complete with 8 connectinc wired each 66ft. and 
other accessories. P. & P. 90D. 

MAINS INTERCOM NEW MODEL 
No batterles-no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off switch and volume control. Price 88874 
per pair P. 0 P. 90p. 

NEW t AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

eLY 
13.95 
VAT 81.12 

Latest transistorised Telephone Amplifier with 
detached plug-in eyeaker. Placing the receiver on 
to the cradle activate, switch for immediate 
two-way conversation without holding the baadeet. 
Many people can listen at a time. Increase efficiency 
In office, chop, workshop. Perfect for "conference" 
call,: leaves the peer', hands free to mace note., 
consult files. No long waiting, save. time with 
long-distance calls. On/Off switch, volume. Direct 
tape recording model et 61558 + VAT 81.36 
P. 8 P. 76p, 10 -day price refund guarantee. 

WEST LONDON DIRECT IMPURE (P W B ) 
189 LEESINGTOE HIGH STREET. LONDON, Wt 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for user 35 years for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
supplier. of Short -Wave Receiver Kita for the 
amateur constructor. Special offer Arta valves - 
70a each. 

1977 "DX" RECEIVER 
Complete kit --Price 6720 (incl. p. d: p. d: V.A.T.). 
Customer writes: "I think the performance is 
astonishing for such an inexpensive and foolproof 
kit. I would wholeheartedly recommend tide kit 
to anyone, however inexperienced, as an antidote 
to TV-itie, and as an entry into a fascinating 
hobby". 
This kit is ready to assemble and contains all 
genuine short-wave components. drilled chassie, 
valve, accessories and full instructions. Full range 
of other S.W. kito. including the faumue model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kite and components. 
Send etemped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. Box No. 16, .10 Windmill Lane 
Lewes Road, East Grinstead, Sussex 

RHI9 3SN 

VAT INCLUSIVE PRICES Fully branded devices from 
RCA, TEXAS, MOTOROLA, 

Add 20p P & P-No other extras MULLARD, etc. 

TTLs by TEXAS 
7400 14p 7492 S5p 
741100 30p 7493 43p 
7401 14p 7494 00p 
7402 18p 7495 70p 
7403 16p 7490 90p 
7404 24p 7497 340p 
741104 30p 74100 lisp 
7405 25p 74104 60p 
7406 43p 74105 00p 
7407 439 74107 369 
7408 22p 71409 70p 
7409 22p 74110 55p 
7410 189 74111 80p 
74H10 22p 74118 90p 
7411 24p 74121 32p 
7412 279 74122 52P 
7413 40p 74123 73p 
7414 OSp 74125 70p 
7416 40p 74126 6Sp 
7417 40p 74132 75p 
7420 18p 74136 81p 
7421 439 74141 85p 
7422 28p 74142 300P 
7423 34p 74145 9Sp 
7425 33p 74148 173p 
7427 409 74150 120p 
7428 399 74151 77p 
7430 lip 74153 92p 
7432 37p 74154 164p 
7437 379 74155 97p 
7438 37p 74156 97p 
7440 18p 74157 00p 
7441 859 74159 220p 
7442 75p 74160 120P 
7443 116p 74181 120p 
7444 114p 74162 120p 
7445 120p 74163 120p 
7446 OS p 74164 130p 
7447 90p 74165 1Sep 
7448 80p 74186 140p 
7450 18p 74167 340p 
7451 18p 74170 300p 
7453 15p 74173 160p 
7454 18p 74174 120p 
7460 18p 74175 107p 
7470 34p 74176 1319 
7472 32p 74177 1309 
7473 34p 74180 108P 
7474 37p 74181 322p 
7475 459 74182 69p 
7476 379 74185 146p 
7480 549 74190 155p 
7481 1039 74191 155p 
7482 85p 74192 130p 
7483 99p 74193 130p 
7484 103p 74194 76p 
7485 120p 74195 102p 
7486 36p 74196 1099 
7499 3409 74197 108p 
7490 43p 74198 270p 
7491 90p 74199 270p 

TRANSISTORS BC187 32p 
AC125 20p BC212 149 
AC126 209 BC213 12p 
AC127 20p BC214 17p 
AC128 20p BC337 24p 
AC176 20p BC461 459 
AC187 20p BC478 32p 
AC188 20p 

BCV71 
209 

AD149 54P 
AD161 lip BD124 1409 
A12182 39p BD131 45p 
AF114 22p BD132 48p 
AF115 22p BD135 Sip 
AF116 229 BD136 55p 
AF117 22P 8D139 S4p 
AF139 40p 81:1140 SOP 

AF239 Up BC/Y56 225p 
BC1071B 1111, 13E116 24p 
BC108/B 10p BF107 2511 
BC109 10P BF170 25p 
BC109C 11p BF173 27p 
BC147 10p BF177 28p 
BC148 10p 8F178 361. 
BC149 10p BF179 35p 
BC151 11p BF180 3Sp 
BC158 13p 8E181 35p 
BC159 13p 13F182 35p 
BC169C 15p 8F184 24p 
BC771 12p BF185 24p 
BC172 11p BF194 13p 
BC177 20p BF195 11p 
BC178 17p BF106 17p 
BC179 20p BF197 lip 
BCi82 12p BF200 00p 
BC183 12p BF257 34p 
BC184 14p 6F258 lip 

BFR39 34p 
BFR40 34p 
BFR79 34p 
BFR80 34p 
BFR88 37p 
BFX30 34p 
BFX84 lip 
BFX85 30p 
BFX80 309 
BFX87 30p 
BFX88 3111) 

BFY50 17p 
BFY51 16p 
BFY52 17p 
8RY39 48p 
BSXI9 20p 
8SX20 209 
BU105 17Sp 
BU108 312p 
MJE340 49p 
MJ2955 130p 
MJE2955 130p 
MJE3055 70p 
MPSA06 37p 
MPSA12 62p 
MPSU05 72p 
MPSUO6 7sp 
MPSU55 00p 
MPSU56 95p 
OC28 90p 
0C35 909 
0C41 lip 
0C42 lip 
0C45 19p 
OC71 2Sp 
TIP29A 50p 

OP. AMPS 
301A Ext. Comp. 8 pin DIL 
709 Ext. Comp. 8/14 pin DIL 
710 DIR. Comp. 14 pin DIL 
741 
747 
748 
778 
1458 
3130 
3140 
3900 

Int. Comp. 8/14 pin DIL 
Dual 741 14 pin DIL 
Ext. Comp. 8 pin DIL 
Prop. Op. Amp TO 99 
Dual Op. Amp. 8 pin DIL 
CMOS/Bipolar Mostet 
BIMOS/FET Input 8 pin DIL 
Quad. Op. Amp. 14 pin DIL 

40p 
30p 
ISp 
2Sp 
Tsp 
40p 

200p 
7Sp 

108p 
10Op 
70p 

C.MOS ICs 
4000 21p 
4001 21p 
4002 219 
4006 104p 
4007 21p 
4009 47p 
4011 21p 
4012 22p 
4013 Up 
4015 909 
4016 54p 
4017 110p 
1018 120p 
4019 S0p 
4020 120p 
4022 180p 
4023 21p 
4024 lip 
4025 21p 
4026 2009 
4027 81p 
4028 152p 

4029 
4030 
4042 
4043 
4048 
4047 
4049 
4050 
4054 
4055 
4055 
4060 
4089 
4071 
4072 
4081 
4082 
4510 
4511 
4516 
4518 
4528 

120p 
Sip 
SOp 

1009 
150p 
1109 
sap 
SOp 

120p 
120p 
145P 
120p 
40p 
299 
29p 
iºp 
29p 

142p 
100p 
1409 
1409 
130p 

LOW PROFILE OIL 
SOCKETS BY TEXAS 
8 pin 12p, 14 pin 13p, 
16 pin 14p, 24 pin 40p 

VOL. REGS. 
FIXED-Plastic 3 Terminale 
1 Amp Positive 

5V 7805 130p 
SV 7808 130p 
12V 7812 130p 
15V 7815 130p 
24V 7824 1S0p 
1 Amp Negative 

5V 7905 2159 
12V 7912 215p 
15V 7915 215p 
24V 7924 215p 
LM309K (T03) 5V 1 Amp1SOp 
LM323K (T03) 5V 3 Amp750p 
TBA625B(T05)12V 0.5A 99p 
7805 (T03) 5V 1Amp 150p 

LINEAR I.Cs, 
AY -1-0212 Tone Gen. 16pin DIL 6559 
CA 3028A DIR. Cascade Amp. To 99 112p 
CA 3048 5 Translator Array 14 pin DIL OSp 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 DIR. Cascade Amp. TOS/DIL 7Sp 
CA 3080 Op Transconduct. Amp 8 DIL 97p 
CA 3089E FM IF System 16 pin DIL 2509 
CA 3090AQ FM Stereo Decoder QIL S00p 
ICL8038BC VCO Fun. Gen. 14 pin DIL 6S0p 
ICL8038CC VCO Fun.ken 14 pin DIL 370p 
LM38ON 2W Audio Amp 14 pin DIL 112p 
LM381N Stereo Pre Amp 14 pin DIL 180p 
LM389N Aud Amp +3 Trs. Arr. 18 DIL 175p 
M252 Rhythm Ken 18 pin DIL OSOp 
MC1310 FM Stereo Decoder 14 pin DIL 180p 
MC1351P Lim/Del. Audio Preamp 104p 
MC1495 Multipher 14 pin DIL 490p 
MC1496 Bal. Mod/Demod 14 DIL 115p 
MC3340P Elec. Attenuator Spin DIL flip 
MC3360P 5W Aud. Amp 8 pin DIL 140p 
MFC4000B }W Audio Amplifier PCB O0p 
NE531 V Hi Slew Rate Opa 8 DIL 140p 
NE540L Audio Pwr. Driver TO99 140p 
NE555V Timer 8 pin DIL 40p 
NE558 Dual 55514 pin DIL 90 
NE58113 PLL with AM Demod 425 
NE562B PLL with VCO IS pin DIL 425 
NE585 PLL 14 pin DIL 200 
NE586V PLL Function Gen 8 pin DIL 200 
NE587V PLL Tone Decoder 8 pin DIL 200 
2587 Dual 587 16 pin DIL 400 
SN72733 Video Amplifier 14 pin DIL 156 
SN76003N Audio Pwr. Amp with HS 275 
SN78013N Audio Pwr Amp with HS 175 
SN76023N Audio Pwr Amp with HS 175 
SN76033N Audio Pwr. Amp with HS 275 
TAA621A Aud. Amp. for TV OIL 310 
TAA861B FM IF Amp Lim/Detector QIL ISO 
TBA641B Audio Amp OIL 300 
TBA800 5W Audio Amp OIL 112 
TBA810 7W Audio Amp QIL 140 
TBA820 2W Audio Amp QIL 100 
TDA2020 20W Audio Amp QIL 405 
ZN414 TRF Radio Receiver 1018 145 

p 
p 
p 
p 
p 
p 

p 
p 
p 
p 
p 
p 
p 
P 

p 

p 

TIP29C 620 
TIP30A 00p 
TIP30C 72p 
TIP31A Sip 
TIP31C 68p 
TIP32A 63p 
TIP32C OSp 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 1S0p 
TIP35A 243p 
TIP35C 290p 
TIP38A 297p 
TIP36C 3609 
TIP41A 70p 
TIP41C 84p 
TIP42A 76p 
TIP42C 00p 
TIP2955 76p 
TIP3055 00p 
TIS93 281) 
ZTX108 11p 
ZTX300 9sp 
ZTX500 lip 
ZTX504 60p 
2N097 2Sp 
214698 50p 
2N704 22p 
2N708 22p 
2N918 43p 
2N030 19p 
2N1131 25p 
2N1132 25p 
2N1304 6Sp 
2N1305 6Sp 
2N1306 85p 
2N1307 559 
2N1813 229 
2N1711 229 
2N1893 32p 
2N2102 609 
2N2219 22p 
2N2222 22P 
2N2309 ISp 
2N2484 32P 
2N2904/A 22P 
2142905/A 22p 
2N2906/A 22P 
2N2926RB Sp 
2N29260G 11 p 
2N3053 10p 
2N3054 8Sp 
2/43055 6Sp 
2143439 72p 
2143442 151p 
2143565 34p 
2143702 14p 
2N3703 11p 
2143704 14p 
2143705 11p 
2143706 14p 
2N3708 14p 
2143709 149 
2143707 14p 
2143773 320p 
2143866 97p 
2N3904 22p 
2N3905 22p 
2143006 22p 
2N4058 lip 
2144060 19p 
2N4123 22p 
2144124 22p 
2144125 22p 
2144126 22p 
2144280 24p 
2N4401 34p 
2N4403 34p 
2144427 97p 
2N5089 34p 
2145298 Sip 
2145401 62p 
2146107 70p 
2146247 200p 
2146254 1409 
2148292 70p 

40360 
40361 
40362 
40410 
40409 
40411 
40594 
40595 

FETs 
13E244 
13E256 
MPF102 
MPF103 
MPF104 
MPF106 
ºN3810 
2N3520 
2N3823 
2N5457 
2N5458 
2N5459 
2N5485 
3N128 
3N140 
31,4141 
40673 
UJTS 
TIS43 
2N2160 
2N2646 
2N4871 
PUJT 
2N6027 40p 

DIODES 
SIGNAL 
OA47 Op 
OA81 
0A85 
OA90 
OA91 
OA9S 
0A200 
0A202 
1/4914 

439 
43p 
4Sp 
75p 
7Sp 

325p 
00p 
97p 

45p 
90p 
4Sp 
40p 
40p 
40p 
27p 
SOp 
Sip 
40p 
40p 
40p 
50p 
Hp 
820 
81 p 
S5p 

40p 
º5p 
41p 
60p 

1Sp 
15p 

9p 
9p 
9P 
tp 

10p 
4p 

114916 11 p 
1144148 Op 
RECTIFIER 
BY100 3lp 
BY127 12p 
1144001 Sp 
1144002 4p 
1N4004 7P 
1N4005 TP 
1144007 Bp 
ZENER 
2.7 to 33V 
400mW lip 
IW 22p 
NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
IA 50V 2Sp 
IA 100V 27p 
IA 400V 28p 
1A 900V 32p 
2A 50V 40p 
IA 101V 485 
2A 400V Sop 
3A 200V 65p 
3A 800V 78p 
4A 1130V 000 
BA 50V 065 
6A 100V 104p 
6A 400V 120p 
TRIACS 
Amp Volts 

3 400 90p 
6 400 108p 
6 500 120p 

10 400 130p 
10 500 150p 
40430 í30p 
40669 110p 
DIAC 
BR1O0 Up 

VARIABLE VOL. REG. 
723 14 Pin DIL 45p 

OCP71 
2N5777 
LDRs 
ORP12 7Sp Red +clip 
ORP60 90p Green 
ORP61 00p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Mlnitron 0 3" 
DL704 Corn. Cathode 0.3" 
DL707 Com. Anode 0-3" 
DL747 Com. Anode 013" 
DRIVERS :75491 840, 75492104 p 

OPTO -ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TIL209 Red 
OCP70 90p TIL211 Green 

140p TIL32 Infrared 
S0p MV5025 

0.2' 

159 
36p 
81p 
lip 
18p 
20p 
32p 

1009 
100p 
160p 
250p 

SCR THYRISTORS 
1A 100V T05 
1A 400V TOS 
3A 400V STUD 
7A 400V TO5 + HS 
16A 400V Plastic 
16A 000V Plastic 
BT106 150p 2N3525 
C1060 70p 2144444 

4Sp 
509 
O1p 
97p 

220p 
260v 
120p 
2009 

LP11S1 MULLARD 
FM Tunerhead 8S0p 

35 DIGIT A/D CON- 
VERTER MC14433P 24 
pin DIL £14.00 Data Sep 
+SAE 

MEMORY ICI 
2102-2 RAM 
2112-2 RAM 
R03-2513 ROM 

270p 
470p 
850p 

MAIL 
ORDER 
ONLY 

Govt., Colleges, 
etc. orders 
accepted 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01.204.4333 Telex 922800 
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BOOKS foi 
Electronics Enthusiasts 

e 

COMING SOON -Radio, 
TV & Audio Technical 
Reference Book - S.W. 
Amos. The complete 
reference book compiled 
by 31 experts in all 
aspects of radio, TV & 
audio. 
Spring 77. 1,200 pages 

COMING SOON -Begin- 
ner's Guide to Radio - 
8th Edition - Gordon J. 
King. Completely up- 
dated and rewritten it 
surveys the whole field 
of radio. 
Summer 77. 260 pages 

SPECIAL SERIES FEATURE 

aster Books 
Authoritative yet easily understood by those with no 
technical knowledge whatsoever, the texts are supple- 
mented by many highly informative illustrations. Each 
book is written by an expert in his own special field. 

MASTER ELECTRONICS IN MUSIC 
T.D. Towers 
Contents: Creating Musical Sounds by Electricity. Making 
Musical Instruments Louder. Musical Special Effects by 
Electronics. Electronic Keyboard Instruments. Electric 
Guitars. Magnetic Tape Music. The Robot Drummer. 
Music Synthesisers. Music by Computer. Index. 
130 pages. £2.50 

MASTER HI-FI INSTALLATION 
Gordon J. King 
Contents: How it Works. The Amplifier. Programme 
Signal Sources. Importance of a Good F.M. Signal. The 
Loudspeaker. Mono, Stereo & Quadrophonic Sound. Four - 
channel Techniques. Room Effects. Best Use of Controls. 
Terminology. Index. 
150 pages. £2.50 

MASTER STEREO CASSETTE RECORDING 
I.R. Sinclair 
Contents: Stereo Systems. Signal Sources. Controls and 
Facilities. Making the Recording. Replaying and Monitor- 
ing. Essential Maintenance.,Aids to Better Recording. 
Noise Reduction Systems. Cassette Recorder and Hi-Fi. 
140 pages. £2.50 

STANDARD WORKS 
FOUNDATIONS OF WIRELESS AND ELECTRONICS 
9th Edition. M.G. Scroggie. 552 pages. £3.75 

RADIO VALVE AND SEMICONDUCTOR DATA 
10th Edition. A.M. Ball. 240 pages. £2.00 

INénernes Technical_B di 
Borough Green, Sevenoaks, Kent TN15 8PH 

' EVIIIVIART L(C1IS1 NTRONICS . 
Stockists of: Amstrad Teleton AkaiSansui Wharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP&P 25p 

240v Input6, 7.5 or 9v 
output at 300mA .. £3.25 

12v d.c. input (specify output 6, 7.5 
or 9 d.c.) at 300mA .. .. £520 

CARTRIDGES & STYLI D -D 
P&P 25p & RPL 

cart. Styli 
Acos GP91/3CS 

(ster. comp) £1.60 £1.20 
GP93/1 or 95/1 
ster. cryst £2.00 £1.20 
GP94/1 or 96/1 
ster. ceram. £2.00 £1.20 

GP101 cryst. comp. £1.00 
GP104 ster. ceram £2.60 £1.20 
BSR X5M or X5H 

cryst. comp. £1.75 £1.20 
SX6M or SX6H 

cryst. ster. £2.25 £1-20 
SCSM ster. ceram. £2.75 £1.20 
Sonotone 9TAHC or 

9TAHC/G(Diem.) £2'60 £1'20 
3509 £2.60 £1.20 

Audio Technica AT55 £2.25 - 
GoldringG850 £3.50 £1.75 

G800 £5.25 £1.75 RECORD DECKS P&P £1.35 
G800H £5.25 £1.75 GARRARD SP25 Mk IV £20.70 
G800E £9.06 £3.50 GARRARD SP25 Mk IV/G800 

Shure Cartridges & Styli with Plinth & Cover .. £33.20 
M44GIM44C £7.70 £6.20 BSR MP60 (P128R) £1735 
M55E £9.20 £7.15 Plinth & Cover for Garrard, 
M75ED Type 2 £1715 £1265 
M75EJ Type 2 £1430 £0.70 BD1 Kit .. .. .. £1725 

M.O. prices only. VAT inc. Subject to Availability & macula. increase. Send 
30p for Catalogue. Barclay/Access. 
Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710. Leeds 4 New 
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738 

SPEAKERS P&P 70p 
EMI 13" a 8", 8 ohm Plain £3.40 

8" o 5" C.Mag. 5 watt, 
3.8 or 15 ohm .. .. .. £2.35 
8" x 5" Dualcone .. 
8 ohm, 10 watt .. .. £3.70 
8" 8 ohm Dualcone .. .. £3.45 
10" Dualcone . £410 

Richard Allen 30w 12" 8 or 15 
ohm . .. . £12.20 

MICROPHONES P&P 45e 
UD 130 50K/600 ohm 

uni -dir. ball metal .. £7.90 
Condenser Mic. 600 ohm ECM77 

omnl-dir .. £1450 
Cassette Stick Mic. with 

R/Control .. £1.65 
Cass. Stick Mic. with 

R. Control (Philips type) .. £1.93 
CASSETTES 0 P&P 25p 

C60 C90 C120 
Low Noise £0.37 £0.48 £0.75 
Philips £0.78 £1-Ot £1.73 
Memorex £0.61 £1.38 £1.80 
Cassette Head Cleaner £0.55 
Bib Head Cleaner De- 

magnetiser .. .. £1.09 

EWMAR 
NELECTRONICS 

Mail Order Dept Pw'6 
Belmont St, Menton, 
Eccles, Manchester. 

Tel 061.789 5268 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20787 

S0 mm SLIDER POTS 50K Log or I00K Lin. Both 25p each or 6for £I. 
SUB -MINIATURE LOUDSPEAKERS 8 ohm Dia. If" at 75p each. 
600 MHz TRANSISTOR TYPE BF 224 at 10 for S7p. 
30 CRYSTALS IOXAJ Type Assorted between 5100 co 7900 KHz 
for LI 10. 
PLASTIC BRANDED TO92 TRANSISTORS like BC 108, BC 212 
at 10 for 60p. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watt for 57p. 
ISO uf. 35v.w. TUBULAR TANTALUM CAPACITOR size 1" x 
-a" at 6 for S7p. 
12 MICRO SWITCHES Assorted for S7p. 
50 BC 1074-9 TRANSISTORS Untested for S7p. 
2 GHz DUAL TRANSISTORS in 8 Lead TO5 Can Untested 4 pair 
for S7p. 
TEXAS R.F. PNP TRANSISTORS TYPE 2G106 at 20 for S7p. 
I000uf 40v.w. ELECTROLYTICS size If" x 4" at 3 for 35p. 
TEXAS 800 Volt PLASTIC TO3 NPN 2 Amp TRANSISTORS 
(agi 50p each. 
TAA 570 LIMITING I.F. AMPLIFIER FM DETECTOR Untested 
5 for 57p. 
TBA 120S 14 Pin OIL LIMITING I.F. AMPLIFIER FM DETEC- 
TOR Untested 6 for 60p. 
CRYSTALS 5 MHz 10X type e 50p, 600 KHz IOXA1 @ SOp. 
20 ASSORTED SILICON PHOTO and PHOTO DARLING - 
TONS Untested @ LI. 
IO,000uf I6v.w. ELECTROLYTICS size 3f" x I y}" @ 15p, 4 for 50p. 
MORSE OSCILLATOR I.C. with data @ Up. 
6 to I FRICTION SLOW MOTION DRIVES @ 55p each. 
I000pf 500v. DISC CERAMICS at 20p doz. 
20 ASSORTED VARI -CAP DIODES Untested @ 45p. 
0005uf 75 K.v.w. VISCONEL CAPACITORS @ SOp each. 
TO39 5 WATT NPN DARLINGTON TRANSISTORS @ 20p 
each. 
DIVIDE BY 2 300 MHz COUNTERS with data @ Mp each. 
ELECTROLYTIC CAPACITORS 47uf 450v.w., size 31}" X I" @ 
20p, 75+75uf 450v.w. size 31" x If" e, 50p, 1100+1I00uf IOOv.w. 
size 34" x 1 f" @ 65p, 3300uf I6v.w. size 2" x 4" @ 25p, 4700uf 16v.w. 
size 2" X I" @ 25p, 7500+7500uí 16v.w. size 31" x Ii" @ 55p. 
10 ASSORTED MULTI -TURN TRIMPOTS for 60p. 
SOLAR CELLS 0.5 Volt 5 mA at 35p. 
Please add 20p. for post and packing on UK orders under £2. Overseas 
orders at cost. 
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I NVERTORS 

240v-50Hz from your 12v car battery 
25 watt -£4.75 300 watt (12v)-£3305 
40 watt -£8.27 400 watt (24v)á38.0S 
75 watt -£1203 500 watt (24v)-£4515 
150 watt -£21.27 1 Kw (50v)-£127.00 
300 watt (24v)-£26.45 1-5 Kw (110v)-£140.80 
All above invertors are in kit form but may be 
purchased built up in metal case and ready 
for use. Price list sent on receipt of s.a.e. 
Prices Include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50Hz-150 watt inverter with built in 
battery charger. In event of power failure 
switches over automatically from battery 
charging to inverter operation. Cct. as 

appeared in Dec. 72 P.W. Complete kit of 
parts (excluding meter) £24-50 plus £1 .70p.p. 

DIGITAL WATCH 
FOUR FUNCTION DIGITAL WATCH 
FOR ONLY £16 with 1 Year Guarantee 
HOURS . MINS.. SECONDS . DATE 
American Design, UK Manufacture. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
6-0-6v-6vA. 85p + 10P P. 6 p. 

P.E. ORION STEREO ASTRO IGNITION 
AMPLIFIER & TUNER 

20 ± 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0.01% 100Hz-10kHz. Frequency 
response + 1dB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc, tape, tuner, etc. 
Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £4860 inc. VAT and p. & p. 
The bookend case, I.C's and semiconductors, 
P.C. board, Transformer, etc. may be 
purchased separately if desired. Send S.A.E. 
for further information. 

P.E. ORION TUNER UNIT 
PARTS MAY BE PURCHASED AS FULL KIT OR 
SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. 
N.B.-DELIVERIES ON ALL ITEMS MAY TAKE UP TO 
28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND. 
CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS 
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES 

rs Y*` 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £1045 inc.VAT 
Ready built with only two connec- 
tions to alter £13.75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages -more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn- 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 

ASTRO ELECTRONICS 
Springbank Road, West Park 

CHESTERFIELD. 31475 

MMMM ZEE r IS BM IS 

VALVES 
A1065 1.25 
ARS 0.80 
ARP3 0.60 
ATP4 0 50 
B12H 3.00 
DAF96 0 60 
DET2212 . 85 
DF96 0.60 
DK96 0 80 
DL92 0 50 
DL96 0 70 
DY86/ 

87 0-45 
DY802 0.45 
E88CC/ 

01 1.30 
E180CC1.30 
E182CC 

3.50 
E810F 6 00 
EA50 0.45 
EABC80 

0.40 
EAF42 0.70 
EB91 0 30 
EBC33 1-00 
EBC41 0.75 
EBF80 0.45 
EBF83 0 45 
EBF89 0 40 
EC52 0-40 
ECC81 0 45 
ECC82040 
ECC83 0-40 
ECC84 0 35 
ECC85 0 45 
ECC86 1 25 
ECC88 0 55 
ECC189 

0.80 
ECF80 0.45 
ECF82 0.45 
EC F801 0 - 75 
ECH42 0-85 
ECH81 0 45 
ECH84 0 50 

ECL80 0 60 
ECL82 0 40 
ECL83 1-20 
ECL86 0 55 
EF36 0.75 
EF37A 1-50 
EF39 1.00 
EF40 0.70 
EF41 0 75 
EF80 0 35 
EF83 1 50 
EF85 0 45 
EF86 0.45 
EF89 0.35 
EF91 0 65 
EF92 0 75 
EF95 0.45 
EF183 0.40 
EF184 0 40 
EF804 2.00 
EFL200 0.75 
EH90 0.60 
EL32 0.60 
EL34 0-70 
EL35 0 60 
EL37 3 00 
EL41 0.80 
EL81 0.60 
EL82 0.60 
EL84 0.35 
EL86 0-50 
EL90 0 50 
EL91 1.60 
EL95 0.70 
EL504 0.80 
EL821 3 00 
EM31 0 75 
EM80 0 55 
EM81 0.60 
EM84 0-40 
EM87 1 00 
EY51 0 45 
EY81 0 45 
EY86/87 

0-50 
EY88 0-50 

EZ40 0.80 
EZ41 0.75 
EZ80 0-30 
EZ81 0-35 
GY501 0 75 
GZ32 0 65 
GZ34 0 80 
GZ37 2-00 
KT66 4 00 
KT88 5 00 
MH4 100 
ML6 100 
0A2 0.45 
OB2 0.45 
PABC80 

0.40 
PC86 0.85 
PC88 0.65 
PC92 0 65 
PC900 0.80 
PCC84 0 45 
PCC85 0 50 

PCC89 0 55 
PCC189 

0 65 
PCF80 0 40 
PCF82 040 
PCF84 0 65 
PCF86 0.65 
PCF200 

PCF2010.90 
0-90 

PCF801 

PCF8020 
. 55 

0.55 
PCF805 

1.10 
PCF806 

0.85 
PCF808 

1-00 
PCH200 

0.60 
PCL81 0.60 
PCL82 0 45 
PCL83 0 70 
PCL84 0 50 
PCL86 0 60 

A lot of these valves are imported and 
prices vary for each delivery, so we 
reserve the right to change prices 
for new stock when unavoidable. 

PCL805/ 
85 0.00 

PFL2000.70 
PL36 0.60 
PL81 0.55 
PL82 0.50 
PL83 0.50 
PL84 0-50 
PL504 0.85 
PL608 0 95 
PL509 1-35 
PL802 2.00 
PY33 0.80 
PY80 0.60 
PY81/ 

800 0-55 
PY82 0 45 
PY83 0-50 
PY88 0.50 
PY500 1.10 
PY800 0 60 
PY801 0.55 
QQV03- 

10 1 60 

QQVOfi- 
40A 1400 

QV03- 
12 1.80 

R79 0-80 
S104/ 

1K 2-50 
SC1/ 

400 4.00 
SC1/ 

600 4-00 
SP81 0.85 
TT2I 6 50 
U25 1 00 
U26 0.05 
U27 1.00 
U191 0 75 
U801 0.80 
UABC80 

0-50 
UAF42 0 75 
uBC41 0 60 
UBF80 0-50 
UBF89 0 50 

UBLt 1 00 
UBL21 0 75 
UCC85 0.50 
UCF80 0.80 
UCH42 0.80 
UCH81 0 50 
UCL82 0 45 
UCL83 0-70 
UF41 0 75 
UF80 0.40 
UF85 0 50 
UF89 0.50 
UL41 0.75 
UL84 0.50 
UY41 055 
UY85 0.50 
VR105/ 

30 0.50 
V R150/ 

30 0.50 
X61M 1.50 
X66 0-75 
Z8000 3 00 
2801U 3-50 

Z900T 1.50 
IA3 0.80 
IL4 0.30 
IRS 0.55 

IS5 0.40 
IT4 0.40 
IX28 0 80 
2X2 0.80 
2021 0-55 
2K25 9 00 
3A4 0.60 
3E29 S-50 
306 0.40 
3S4 0.50 
35'4 0 85 
5B/ 
254M 5 50 
5B/ 
255M 5 50 
58/ 
258M 5-50 
SR4GY 1.10 
5U4G 0.60 

5V4G 0.85 
5Y3GT 0 85 
5Z3 1-00 
5Z4G 0.70 
5Z4GT 0.75 
6A87 0.60 
6AC7 0.60 
6AH6 0.75 
6AK5 0.45 
6AK8 0 40 
6AL5 0.30 
6AL5W0.65 
6AM5 1.60 
6AM6 0.65 
6AN8 0.85 
6A05 0-50 
6AQ5 W 

0.85 
6AS6 0.80 
6AT6 0.65 
6AU6 0.40 
6AV6 0-50 
6AX4GT 

0-80 

6AX5GT 6J4WA1-75 
1.00 6J5 0.75 

6B7 0.75 6J5GT 0.55 
6BA6 0.40 6J6 0 35 
6BE6 0.45 6J7 0.70 
6BG6G 1-00 6J7G 0 50 
6BJ6 0.75 6K6GT 0.00 
6B07A0.60 6K7 0.55 
6BR7 2.30 6K7G 0.35 
68W6 1 30 6K8GT 0.55 
6BW7 1.00 L6LM 1.90 
6C4 0.40 6L6GT 0 60 
6C6 0-55 6L7 0.65 
6CB6 50 6SA7 0.55 
6CH6 3.00 6SG7 0.50 
6CL6 0-75 6SJ7 0.80 
606 0.50 6SJ7GT0.50 
6EA8 0 80 6SK7 0.60 
6F7 1.10 6SL7GT 
6F8G 0.75 0. 55 
6F12 0 65 6SN7GT 
6F17 1.00 0.55 
6F33 4.20 6507 0'85 
6H6 0 45 6V6GT 0.60 

TRANSISTORS 
AAZ12- AF718 BC172 

BAV10 AF124 BC172A 
AC113 AF125 BC212A 
AC126 AF126 BCY31 
AC127 AF127 BCY33 
AC128 AF139 BCY72 
AC176 AF778 BF115 
ACY17 AF186 13E167 
ACY18 AF239 BFt73 
ACY19 AFZ12 BF185 
ACY20 ASY26 BFY51 
ACY39 ASY27 BFY52 
ACY40 ASY28 BSY27 
AD119 BC107 BSY38 
AD161 BC108 BSY95A 
AD762 BC709 BY100 
ADZ11 BC113 BYZ76 
ADZ12 BC116 CRS1/20 
AF114 BC118 CRS1/30 
AF115 BC136 CRS3/10 
AF116 BC137 CRS3/20 
AF117 BC148A CRS3/30 

Please write or phone fo current price of any 
of the transistors, diod shown be ow. 

CRS3/40 0C29 0C206 2N4058 
CRS25/025 0C35 ZR11 2N4061 
GET115 OC36 ZR21 2N4172 
GET116 OC12 ZR22 2N5295 
GEX66 OC44 2N456A 3N126 
NKT222 0C45 2N525 3N128 
NKT304 0070 2N696 3N154 
NKT404 0073 2N708 3N159 
OAS OC75 2N918 SX754 
0A47 0078 2N1305 2S303 
OA70 00780 2N1307 712082 
0A71 OC81 2N1309 40235 
0A73 0082 2N2062 40250 
0A79 0C82DM 2N2411 40251 
OA91 OC83 2N2989 N23A 
OA200 OC83B 2N3053 N25 
0A202 0C139 2N3054 N38A 
0A2200 0C140 2N3055 N43 
0C22 0C170 2N3391 N70 
0C25 0C172 2N3730 N677 
0C26 0C200 2N3819 N4118 
0C28 0C204 2N4038 N4785 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK include Cathode Ra Tubes and Special Vale s. U.K. 

UK Postage £1.62 20o. £2.63 30p. £3-£5 40p. Over £5 free. 

VIDECON 

COMO 
TUBE 
Type P804B 
English Elen. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullard £150 

8X4 0-45 
8X5G 0.45 
6X5GT 0.55 
6Y6G 0.85 
624 0 85 
6-30L2 0.90 
787 0.80 
7Y4 0.80 
9D2 0-80 
906 0-75 
11E3 11-00 
12A6 0.80 
12AL5 0 70 
12AT6 0-45 
12AT7 0.45 
12AU7 0-40 
12AV6 0 70 
12AX7 0 40 
12BA6 Oi0 
128E6 0-60 
12BH7 0 60 
12C8 0 55 
12E1 4.25 
12J5GT0.40 
12K7GT 

0 60 
12K8GT 

12Q7GT 
-70 

0.50 
12SC7 0.55 
125G7 0 55 
12SJ7 0.55 
12Y4 0.40 
14S7 1.00 
19AQ5 0 75 
19G3 1000 
19G6 6 00 
19H5 1700 
20P3 0.60 
20P4 1.10 
25L6GT0.80 
30C15 1-00 
30C17 1 10 
30C18 1 10 
30F5 1 00 
30FL12 1-20 
30FL14 1 00 

Please add 
12Z% VAT 

THE VALVE WITH A 
GUARANTEE 

3005 1.00 61466 
30L17 1-00 6360 
30P12 1-00 8020 
30PL1 1.00 9001 
30PL13 1-10 9002 
30PL141.10 9003 
35L6GT 0.80 9004 
35W4 0 60 9006 
35Z4GTO 70 
5005 070 C.R. 

TUBES 50006G Iß0 DG7.515 00 75 100 
DG13-2 75C1 080 

22.00 

78 0 750 
35 

00 

85A2 3095 75 vCR139AMWI3- 

723A/89.00 103500 

803 600 3BPI 0.00 
805 1000 5FP7 1000 
807 070 083 900 

88L 900 
CV1528 

1000 
813 
8298 
832A 
931A 
954 
955 
956 
957 
1629 
2051 
5763 
5933 
6057 
6060 
6064 
6065 
6067 
6080 
6146 

1 00 
1.60 
3-00 
0.85 
0-85 
0.85 
1.20 
1-00 
3 50 
300 

4.20 
1.80 
5 -SO 
040 
0 -SS 
0.70 
0.40 
040 

SPECIAL 
VALVES 
BR189 

25000 
M503-2342 

65.00 
K301 7-00 
KRN2A 

600 
725A 25-00 
2J/52A 

7500 
CV2339 

4500 
C V 5228 

1750 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9-12.30, 1.30-5.30 p.m. 
Closed Saturdays. 

650 
550 
4-50 
6.00 
0.50 
0.50 
0 50 
090 
0.70 
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NOTICE TO READERS 
When replying to Classified Advertise- 
ments please ensure: 
(A) That you have clearly stated your 

requirements. 
That you have enclosed the right 
remittance. 

(C) That your name and address is written 
in block capitals, and 

(D) That your letter is correctly addressed 
to the advertiser. 

This will assist advertisers in processing 
and despatching orders with the minimum 
of delay. 

(B) 

Receivers and Components 

BRAND NEW COMPONENTS BY RETURN. 

Electrolytic capacitors /8V. 25V, 50V.-047,1.0, 
22, 4.7 & lomfd.-Sp. 22, 47-5}p. (50V-6 ). 
100-7p (50V -$p) 220-8p. (50V-1Op) 470-11p. 
(50V -18P) 1000/16V -15p, 1000/25V -18p. 1000/ 
50V -22p. 
Subminiature bead tantalum electrolytIce- 
0-1, 022, 0 47, 1.0, 22 @ 35V, 4.7/25V -11P. 
10/25V -13p. 22/16V, 47/6V, & 100/3V -15p. 
Mallard miniature ceramic E12 series 2%63V. 
10pf. to 47pf-3p. sept. to 330pí. -4p. 
Vertical mounting ceramic plate 50V. 
E12 series 220f-100001. Eli series 1500pf-47000pf. 
-2p. 
Polystyrene E12 series 03V horizontal mount- 
ing. IOpf to 1000pf-3p 12000f. to 10000Pf.-4p 
Mullard polyester 250V vertical mounting Eli 
series. 0 01 to 0.1-4p. 0.15, 0 22-Sp.0 33, 0 47 - 
Sp. 0.88-11 p. i -0-13p. 1 -5-20p. 2.2-22p. 
Mylar (Polyester) Film 100V vertical mounting. 
0001, 0 002, 0005-3p. 0.01, 0.02-4p. 0 04, 0.05 
--4}p. 
Miniature resistors HIghetab Et2 series 5%. 
Carbon Film 025W 10 to 10MO. (10% over 
1MO)-lp. Metal Film 0.125W, 0.25W & 0-5W 
100 to 2M213. -11p. Metal Film 1W.2711 to 
10M0. -2p ea. 
1N4148 -3p. 1N4002 -5p, 1N4006 -7p. I N4007 -Op. 
BC107/3/9, BC147/8/9, 21F157/8/9 &111F194 & 197-9p. 
Fuses 20mm. glass. 11" glass & 1" ceramic. 25p. 
Post /Sp. (Free over £400) Prices inclusive of 
VAT. 

THE C. R. SUPPLY CO., 
127, Chesterfield Rd., Sheffield S8. 

VHF pocket portable radio tuning 108 
to 136 MHz. Very sensitive. Easily ad- 
justed to tune 144 MHz band. £1650 
(Inc post & VAT). Romak Ltd, Dept 
PW, 10 Hibel Road, Macclesfield, 
Cheshire. 

SOWTER TYPE 3879 
MULTITAP MICROPHONE TRANSFORMER 
Primary windings for 600 ohm. 200 ohm and 60 
ohm with Secondary loading, from 2K ohm to 10 K 
ohm Frequency response plus/minus }dB 20 Hz 
ton KHz. Contained in well finished Mumetal box, 
33mm diameter by 22mm high, with colour coded 
end leads, low distortion. Delivery (small quanti- 
ties) EX STOCK HIGHLY COMPETITIVE PRICE 
FULL DETAILS ON REQUEST. 
E. A. SOWTER LTD., Dedham Place, Ipswich, 

tP4 IJP. Telephone 0173 52794 

SMALL ADS 
The prepaid rate for classified advertisements is 17 
pence per word (minimum 12 words), box number 
40p extra. Semi -display setting £14.00 per single 
column inch (2.5cm). All cheques, postal orders 
etc., to be made payable to Practical Wireless and 
crossed "Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846). 

CONDf110NS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our current 
advertisement rate card and on the express 
understanding that the Advertiser 
warrants that the advertisement does not 
contravene any Act of Parliament nor is it 
an infringement of the British Code of 
Advertising Practice. 
2. The publishers reserve the right to 
refuse or withdraw any advertisement. 
3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their consequences. 

SEMICONDUCTORS:- 1N914E 3p each, 
£1.80/100, £13/1,000 800v 1 amp 
(1N4006 equiv.) 5p each, £41100, £35/ 
1,000. Zeners:- 2.2-36v 5p each, £4/ 
100 (no mix), £4.50/100 (mix). G.P. 
Silicon Diodes:- 2p each, £1.30/100, 
£10/1,000. 0A90/91 etc 4p each, £3/100. 
Ltd Qty. Branded Transistors:- BC212L 
9p each, ZT 212 10p each, 2N2955 £1 
each, 2N3054 £0.40 each, 2N3716 £1.50 
each. CZ11 Thermistor 20p each, 10 
for £1.50. S.A.E. for lists. P+P 20p. 
Bale Electronics, "Nanock," Dalton, 
Lockerbie, Dumfriesshire. 

Precision Polycarbonate Capacitors 
All High Stability -extremelyLow Leakage 

440V AC RANGE 68V DC RANGE 
Value Dimes- Peke Value(µF)±1% ±2% ±6% 
(µl) aleos lmm) ,ash 0.01-0-2 11.28 76p 50p 

L D 022-0.47 8182 77p 610 
0.1µF 27 12'7 889 088µF 8144 84p 58p 
015µF 27 12-7 80p 10µF 11.66 91p Sop 
022µF 33 16 86D 1.5µF 8174 8116 870 
028µF 39 16 981) 22µF 8198 1132 760 
093µF 33 16 099 39µF 8240 8160 990 
0471.aF 99 19 8110 47µF 8882 8188 8128 
0.6µF 39 19 8118 6.8µF 8848 8282 8147 068µF 60.8 19 1126 10µF 1408 8382 8801 10µF 
15µF 

50.8 
60.8 

19 
204 

81.84 
51 94 16µF 8714 8476 8888 

2.0µF 808 254 51-95 22µF 9e.66 1844 8380 
TANTALUM BEAD CAPACITORS -Value available: 
01, 322, 0-33, 047, 0.6 , 1.0, 2-2, 3.3, 4.7, 68µF at 
15V/25V or 35V; 100µF at I6V/20V or 25V; 220µF at 
6V/10V or 16V; 53.00µF at 6V or 10V; 47.0µF at 3V or 
6V; 100.0µF at 3V. All at 120 each, 10 for 1110, 90 
for 86", 100 for 89. 
TRANSISTORS & I.C.', 
5C107/8/9 9D BC212/212L 12D 2N3065 505 
50114 12e BC219/213L lip 0C44/45 90p 
ßC147/8/9 10p "BC214/214L lip 0071/2 20e 
BC153 1Sp ßF194/5 129 NE556 Timer 610 
BC154/7/8/9 12p BFY50/1/2 209 741C 8 pin DII 82D 
BC182/182I, lip AF178 40p ZN414 8145 
BC183/183L lip AF239 2ße SN76013ND 
BC184/]84L 12p 3N3702/4 lip 8160 
POPULAR DIODES -1N914 Op. for 8 49p, 18 for 90e 
IN916 Bp 6 for 45e, 14 for 900; 1644 6D, 11 for 600; 
26 for 1100, 1N4148 6p, 6 tor 27p, 12 for 48p; 1N4001 
Sip; 002 119; 003 Gip; 004 7p; 005 78p; 006 80; 007 S}p 
LOW PRICE ZENER DIODE8-400mW, Tol. íb% at 
5mA. 3V; 3V9; 3V6; 4V7; 5V1; 13V6; 6V2; 6V8; 7V5; 
0V2;9VI;10V; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V; 
20V; 22V; 24V; 27V; 30V; 33V. AI! at 7e each, 5 for 313p, 
10 for 66p, 50 for 8312. SPECIAL OFFER: 100 Zenere 
may be mixed) for 1800. 
REBI8TOR8-High stability, low noise carbon film 5% 
SW at 40C, iW at 'OC. El2 aeries only -from 2.2 n to 
22M Cl. ALL at 1p each. 8D" for 10 of any one value, 
70p for 100 of any one value. SPECIAL PACK; 10 of 
each value 220 to 22M D (730 resistors) B6. 
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for ßS0); 400 P.I.V. Be (4 for 30p). 

600 V 
90£ RECTIFIERS-28 amp: 200V 40e; 350V 460; ID 

SUBMINIATURE VERTICAL PRESETS -04W only: 
All at lip each; 50; 100; 220; 470; 680 ohm; lk; 2k2; 
457; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M; 
2M5; 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL. 
Add 8% VAT to all items except thorn marked with 

which are 125%. 
Send B.A.E. for additional stock liete. 

Wholesale price lists available to bona Ode companies. 

MARCO TRADING (Dept. P4), 
The Old School, Edetastoo, Wem. Shropshire, 

Tel: Whlxall 464/465 (STD 094 872) 
(Propre. Mlnicoet Trading Ltd.) 

CONTROL Knobs. Black slightly im- 
perfect 5 for 50p P&P lip. V. Laight, 
14 Alexandra Road, Thames Ditton, 
Surrey. 

BRAND NEW COMPONENTS. 0.33W 
5% Hi -Stability E12 series 4.70-1M. 
Any selection 0.9p each. 0.8p 100+, 
0.75p 1,000+. BC107/8/9 and BC147/8/9 
all 8p each. Send SAE for our com- 
plete list of components. Inclusive 
prices. P & P 15p. C. N. Stevenson 
(PW) 304 Avery Hill Road, London 
SE9 2JN. 

CARBON FILM RESISTORS. O.33W 
5% Hi -stability E12 series 4.711-1M. Any 
selection 0 -Op each, 0.8p 100+, 0-75p 
1,000*. Inclusive prices. P&P 15p. 
C. N. Stevenson (PW), 304 Avery Hill 
Road, London SE9 2JN. 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace conventional light switches 
end control 300W of lighting. No mains rewiring 
required. Insulated Touchplates. All with easy 
to follow instructions. 
NEWT TSD300K-TOUCHSWITCH and DIMMER 
combined. ONE touchplate to switch light on or 
off. Brightness controlled by small knob. ONLY 
£5 95. 
TS300K-TOUCHSWITCH. TWO touchplates 
ON and OFF -ONLY E3 11T. 

TSA300K-AUTOMATIC. ONE touch plate. Light 
turns off after preset delay £3.67. 
LD300K-LIGHTDIMMER KIT -82.45. 

CMOS (Motorola) 
4000 flip 4013 51p 4040 97p 
4001 16p 4015 910 4049 4613 
4002 16p 4016 Stp 4077 4Sp 
4007 16p 4017 11p 4501 20p 
4011 160 4023 17p 4519 56p 
4012 17p 4025 17p 4566 155p 

TRIACS 400V TO220 NE555 8 pin DIL 31p 
Case Isolated TAB 741 8 pin DIL 24p 
6 5A OOp 8.5A 15p 2N8027 (PUT) 34p 
Disc 21p 2N3055 36p 

QUANTITY DISCOUNTS ON REQUEST. 
ADD 8.% VAT plus 25p P&P. Mall Order Only to: 

T. K. ELECTRONICS (PW) 
106 Studley Orange Road, London, W7 2LX 

COMMUNICATIONS RECEIVER 
modules. Small superhet circuit boards 
requiring only controls and tuned 
circuits. 9 volt. Mosfet mixer, IC IF, 
BFO, PROD. Det. Excellent AM/CW/ 
SSB results reported by delighted 
users. SAE details. PR Golledge Elec- 
tronics, Millend, Stonehouse, Glos. 

AMPLIFIERS, NEW, Boxed, Guaranteed, 
working 1 watt audio. 

AMPLIFIER PANELS with 2 speed motor con- 
troller incorporated. Uses IC Type LM380N end 
runs from e volt P/Supply. Only £1.00 each inc. 
VAT/P & P etc. Drawings + IC Data add extra 
80p to order from: - 
INDUSTRIAL RF SERVICES, SI Deptford 
Broadway. London SES 4PH. Phone 692.4284. 

LED's. Mixed bags of 4 different sizes 
and 4 different colours. 50 at £5.25, 
100 at £9.25 including VAT and post 
and packing. CWO. Michael Williams 
Electronics, 47 Vicarage Avenue, 
Cheadle Hulme, Cheshire SK8 7JP. 
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RESISTORS: AEL2 Type Carbon Film 
High Stab. 57, E12 Range. Sold in 
units of 10. 1/4W (4E7 to 2M2) 8p per 
10. 1/2W (10E to 10M) 9p per 10. Also 
Transistors BC108/9 75p per 10. LEDs 
TIL/FVL 117 Red 12p, Grn & Yell. 20p 
SAE for more details to C.W. Elec- 
tronics, Dept. PW, 10 Kingsley Path, 
Britwell Estate, Slough, Berkshire. 
(+VAT at High Rate 1212`- & postage 
20p) . 

VALVES 
Radio - T.V. - Industrial - Transmitting 

We Dispatch Valves to all parts of the world 
by return of post, Air or Sea mail, 2.700 
Types in stock, 1930 to 1976. Obsolete types 
a speciality. List 20p. Quotation S.A.E. 
Open to callers Monday to Saturday 
9.30 to 5.00 closed Wednesday 1.00. We 
wish to purchase all types of new and 
boxed Valves. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 8BN West Wittering 
2023 (STD Code 024366) 

SUPERSCOOP. Fully marked brand 
new semiconductors and goodies at 
bargain prices. Send SAE tor details 
and prices. Dalesound, 15 Balcumbe 
Road, Horley, Surrey 11H6 7JR. 

For Sale 

NEW ISSUES of "Practical Wireless" 
available from April 1974 edition up 
to date. Price 55p each:- Bell's Tele- 
vision Services, 190 Kings Road, Harro- 
gate, N. Yorkshire. Tel i0423) 55885. 

SCOTT ALLWAVE. Collectors item. 
Tuner Chassis only, in working order. 
With original manual. Serial 525. 
CIRCA 1936. Otters: 0277 216175. 

Wanted 
WANTED NEW Valves, transistors, 
I.Cs, amplifiers, receivers, televisions 
(Anything Usefully any quantity. Stan 
Willets, 37 High Street, West Bromwich. 
Tel: 021 553 0186. 

WANTED-NEW VALVES, TRAN- 
S is.a PRICES, popular types. 
Kensington Supplies (C), 367 Kensing- 
ton Street, Bradford 8, Yorkshire. 

Books and Publications 

RADIO BOOK SERVICE 
World Radio TV Handbook 1977 LS IS 

The Cathode Ray Oscilloscope,nd Ite Utu -90 
1st 5 lnd Books of Tnnai, Eºuiv 8 Substitutes (Set) CI -55 

Radio Receiver Conti n usine ICs 8 Transistors CO -70 

Radio Antenna H'book for Long Dist. Raceoan LO -9S 
79 Electronic Novelty Circuite CO -85 
Audio Enthusiasts Handbook LO -95 

The Complet. Car Radio Manual LO-aS 
Solid state Power supply Handbook LO -95 

IC. 8 Trenainor GedPte Construction Handbook LO -00 

Int,gr,t,d Circuits Eºuiv 8 Subrtitutea Handbook CO -95 

Manuel or Electronic Circuits for the Home LO -60 
CO -95 

NOTE NEW ADDRESS 
Electronic Gadg,tr 8 Gamet . . . 

PRICES INCL. POP. SEND S.A.E. FOR FULL LIST. 

4 CHILCHESTER COURT,WICKHAM RD. BECKENHAM KENT BR3 2QW 

SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets 
£4.50, request free circuit diagram. 
Stamp brings details unique TV 
Publications (Ausepw) 76 Church 
Street, Larkhall, Lanarkshire. 

Ladders 
LADDERS. Varnished, 20ft gin extd. 
£2533. Carr. £1 -PO. Leaflet. Also alloy 
ext. up to 6212 ft. The Ladder Centre 
(WLS) Halesfield (1) Telford, Salop. 
Tel: 586644. Callers welcome. 

Service Sheets 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 7Sp. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Television Reclevers by return of post. 

B.R.C. PYE ECKO PHILIPS ITT;KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA 
FERGUSON M.M.V. MARCONI AND MANY MORE 

Let us quote you. Please send a Stamped Addressed Envelope for a pro,npt reply. 
Also comprehensive T.V. repair manuals by J. M. Court. S.A.E. for details. 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

MAIL ORDER ONLY 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS. 
STEREOGRAMS, RADIOGRAMS, 
CAR RADIOS, TUNER SHEETS) 

ALL AT 75p EACH (Except colour) L CAR RADIOS 
Please state If Circuit will do if Serale. Sheet not 

in stock. 
" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O. s please. onOInel 

,.turned If service sheets not avallable.) 

PLEASE NOTE 
W. op.rste "by return of post" service. Any 
clelm for non-dellv.ry should b made within 
T-day0 of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON. N.W.11 SRX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
stets make and model number alternative. 
Free TV fault tracing chart or TV Ilst on 

request with order. 
Mall order or phone 01-458 4882 

Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS, Radio, TV, etc., 
50p and s.a.e. Catalogue 20p and s.a.e. 
HAMILTON RADIO, 47 Bohemia Road, 
St. t.eonards, Sussex. 

Educational 
GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Bmadaaler 
Fleetwood FY781Z. 

TELEVISION 
TRAINING 

12 MONTHS' full-time course 
in Radio & TV for beginners. 
(GCE-or equivalent-in Maths. 
and English). 
26 WEEKS' full-time course in 
Mono & Colour TV. (Basic 
electronics knowledge essential). 
13 WEEKS' full-time course in 
Colour TV. (Mono TV knowledge 
essential). 
These courses incorporate a 

high percentage of practical 
training. 
NEXT SESSION commences on 
September 12th. 

Prospectus from : London 
Electronics College, Depart- 
ment B6, 20 Penywern Road, 
London SW5 9SU. Tel. 01-373 
8721. 

SERVICE SHEETS, radio. TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 

BELLS'S TELEVISION SERVICES For 
Service Sheets on Radio, TV, etc., 75p 
plus S.A.E. Colour TV Service Manuals 
on request. S.A.E., with enquiries to 
B.T.S., 19(1 Kings Road, Harrogate, N. 
Yorkshire. Tel: (0423) 55885. 

Electrical 
STYLI, CARTRIDGES & AUDIO LEADS 
etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Felstead Electronics (PW), Longley 
Lane. Gatlev, Cheadle, Cheshire. SK8 
4E E. 

Agents Wanted 

c7klist Curler 

(L, 
MANUFACTURER AND EXPORTER 
Pacific Trading Co. P.O. Box 8173 Hong Kong 

Aerials 

G2DYM AERIALS 
TXers and S. W.L's.-Have a proper aerial 
system, anti -TV I, individually designed, 
purpose built for your particular interests, 
QTH and Equipment by an ex -BBC Trans- 
mitter and Aerial Engineer. 
Details forge S A.E and 3 84p stomps. 

LAMBDA ANTENNA STUD FARM 
WHITEHALL, WELLINGTON, 

SOMERSET 

Miscellaneous 

GOT YOURS YET? 
LOW FREQUENCY CONVERTER, 

100-600 KHz. 20 dB antenna tuner, feeds 3 5-4 
MHz receiver £8 80 

TUNABLE AUDIO NOTCH FILTER 
frees DX from whistles and CW interference, 
powers speaker £S 30 

V L F TUNER, 
antenna ,n-audio out, 10-150 KHz £8 70 

Each kit includes ALL parts, coils, 13" 3" a 5" 
case. battery etc., instructions, postage, money 
back assurance. so SEND TODAY. 

CAMBRIDGE KITS 
45(PT) Old School Lane, Milton, 

Cambridge 

STATIC RAMS TMS4033 Equiv 2102.2 
(Faster) 450NS 1024x1 PW Video 
writer MPUS £3.25 each U tip £3)05 
each includes data VAT. PP CWO, BSL 
Associates, 2 Manor Park, Richmond, 
Su rrey. 
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Miscellaneous ( continued ) 

RECHARGEABLE NICAD BATTERIES 
'AA' (HP7), £1.26; 'Sub C', £1.29; 'C' 
(HP11), £2.38; 'D' (HP2), £2.92. PP3, 
£4.98. Matching chargers, respectively 
£4.48, £4.48 £5.24, £5.24, £3.98. Ali 
prices include VAT. Add 10% post and 
package. SAE for full list, plus? if 
wanted, 50p for 'Nickel Cadmium 
Power' booklet. Sandwell Plant Ltd., 
1 Denholm Road, Sutton Goldfield 
West Midlands B73 6PP. Tel: 021.354 
9764. 

MAGNETIC MICROPHONE SPEAKERS 
4T Interte, Ide'll ¡or ail sound speaking and 
Ileteninn applications. 
Very rugged-d.c. resistance 20 ohms. 
Size: 1}" dia. I" deep. 
40p ea. + lop F&P. 
a for £2.20 + 20p P & P. 
12 for £4.54 P&P free. 
S.A.E. for list of many other Items. 
Trade enquiries welcome. 
B.B. Supplies, 141 Shelmslord Street, 
Nr. CANTERBURY, Kent CT4 7Q2. 

SUPERB INSTRUMENTS 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 82p. Examples: width, depth, 
height, Bin x 5in x 3in, £1.70. loin x 
6in x 3in £2.42. loin x 8in x 3in £3.02. 
12in x loin x 3in £3.96. 8in x 4in x 4in 
£1.98. loin x 6in x 4in £2"97. 12in x 
8in x 4in £3.96. 7in x 7in x 5in £2.91. 
8in x loin x 6in £3.96. 12in x 8in x 7in 
£4.40. 12in x 12in x 7in £4.84. Plus 85p 
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. 

ENAMELLED COPPER WIRE 
aw0 11b 8oz 4oz 2oz 
14-19 2.40 1.20 .09 50 
20-29 2.45 1-114 -02 .59 
30-34 2.00 1.70 49 .04 
35-40 245 1 N 1.04 .75 

Inclusive of p&p and VAT. 
SAE brings Catalogue of copper and resistance 
wires In all coverings. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E4 95W 

Reg. Office: 22 Coningsby Gardens, 

LOW COST - NIGH EFFICIENCYfQ 

AUDIO OSCILLATOR £22 

... ...... .. 

RANGE: 10Hz co 100kHz. OUTPUT: IV, 
sine/sq. DISTORTION: less than 0.02%. 9V 
battery. Also available in Kit form at E17. 
Add 8% VAT. P. & P. and ins. 75p. 
Leaflet available, also F.M. Signal Generator, 
Millivoltmeter, freq. meter, THD analyser, 
P.S. Units. S.A.E. please for literature. 

TELERADIO ELECTRONICS 
325 Fore Street, London, N9 OPE 

Tel. 01407 3719 

CIRCOSSOL. Solder -Through Coating 
prevents oxidation and fingerprint 
formation on printed circuit boards. 
Greatly eases 'soldering in' com- 
ponents by increasing "wetability". 
Gives a lasting professional finish. 99p 
per pack/P&P 20p. Audio Services, 
13, Hale St, Warrington. WA2 7BU. 

ARMATURE COIL WINDING 
ENAMELLED COPPER WIRE 

Only top quality materials supplied. 
All orders dispatched within 24 hrs. 

S.W.G. 1 lb reel } lb reel 
10 to 19 £2 -IS 61.90 
20 to 29 £3.15 6110 
30 to 34 E3.45 E1.00 
35 to 40 E3 -0S £2.10 

All prices are inclusive of P. & P. In U.K. 
COPPER SUPPLIES, 102 Parrawood Road, 
Wlthington, Manch 20. Tel: 041.445 0753 

Musical 

Miracles ! 

by Dewtron ® 

Build your own synthesiser or musical effects 
using some of the huge range of DRWTRON 
modules. Or build fuzz or waa-waa at budget 
prices using special kits. 

Send 25p for Catalogue from- 
D.B.W. Ltd., 254 Ringwood Road. Ferndown, 
Dorset B$22 OAR. 

GORSE'S 
MAIN STOCKISTS FOR 

GRUNDIG 
Satellit 2100, 21 Wave Band Radio, TK547 and 
TK747 Stereo Tape Recorders, Radios, Radio/ 
Cassette Recorders, Cassette Recorders. Micro- 
phones, etc., etc. 
Please write (send S.A.E.), phone or call for full 
details and prices. 

42-44 CHURCH ST., 77 THE MALL 
BLACKBURN BURNLEY 

Tel: 511162 Tel 35221 

ELECTRONIC BROKERS LTD 
49/53 Pancras Road 

LondonNW12AB 
TeI:01-837 7781 

Computer parts for hobby, 
experimental, educational 
and professional use. 

FRESH STOCKS OF THE POPULAR CLARE-PENDAR 
ASCII KEYBOARD TYPE KB6 NOW TO HAND 

ASCII -Coded TTL-compatible 4 -bank alphanumeric keyboards with ROM 
encoder chip, strobed output. two -key rollover and debounce. Standard 7 -bit 
ASCII code (no parity) Supplied < mplete with c rcuit diagrams and code chart. 

SPECIFICATIONS 
Power Supply: +5VDC +i -5% 150mA; I2VDC +/ - 10% I OwA. Output 
Logic Levels: Data Bits I through 7.Ov "O" 45V: 2.6v "I" 5 25V. Fon Out: 

One standard TTL toad. Strobe: 2 6v "I" 5 25V; Ov "O" 46V. Fon Out: 10 standard 
TTL loads. Strobe signal delay 10 milliseconds nominal to allow data to stabilise. 
KB6, 56 -station standard Teletype layout. AS RECOMMENDED FOR PRACTICAL 
WIRELESS VIDEO -WRITER PROJECT. Price L39 50 + LI P&P + B% VAT (send 
£43.74). ALSO AVAILABLE 

SPECIAL LOW COST KEYBOARD 
KB5: 3 -bank alphanumeric Baudot -coded 36 -station keyboard. TTL-compatible. 
strobed output. Price L10.00, plus LI P&P + 8% VAT (send £22 68). 

NEW ARRIVALS 
FABULOUS NEW 96 -STATION CRT DISPLAY KEYBOARDS. 13 -bit ASCII 
code. upper and lower case output PLUS separate numeric pad. TTL Logic. Delayed 

robe signal and two -key rollover feature. Mounted i attractive box. overall di - 
s201 x 7( x 31". Pri a £65 + a 00 L3 carriage + 8% VAT (send L73-44). 

BCD -CODED 54 -STATION KEYBOARD, brand new. upper and lower case 
utputs. Mounted on double PCB and s a panel incorporating 5 indicator 

lamps and onioff switch. Dimensions 15}t xn5}txa21". Price L39.SO + £2 P&P + 0 
VAT (send C44 82). Also available. A few only of the above model WITHOUT EN- 
CODING OR PANEL. Price £25.00 + LI 50 P&P + 8% VAT (send £20.62). 
IILKEY CALCULATOR KEYBOARDS (0.9. CK + - 

x 
-). Make/break 

switches mounted on PCB. Overall dimensions 150 x 110 x40mm. Price L4 plus 
50p P&P + VAT (Send C4 86e). 

JUST RECEIVED - SPECIAL PURCHASE OF 
DATA DYNAMICS MODEL 390 TELETYPE 

TERMINALS IN BRAND NEW CONDITION. 
TERMINALS - LARGE STOCKS AVAILABLE. ASR33 Teletype from £500 00. 
E SR33 Teletype from £325 00. ASR35 Teletype from 0750 00. IBM731 0 Golf ball 
Typewriter from £275 00. 

SPECIAL OFFER 
Cossor DIDS 401.2A Visual Display Units. 13 I,nes x 80 characters (81 x 4)" screen 
64 character r 

r 
i with detachable ASCII keyboard (Control device required). 

B n Price, £145 00. Also available Cossor DIPS 402.2A, as above but incor- 
porating control logic. Price £295 00. 
FOR IBM 360 USERS. Sanders 720 Data Display System consisting of six VDUs, 
control unit and communications buffer. Complete with connecting cables and tech- 
nical documentation. Price (2,750 00. 

MINIATURE MATRIX PROGRAMME BOARDS: Brand new, X -Y Matrix 
boards. with Irmo, grating. 3 x 10 positions (i}' x 1") C4 00. P&P 40p. 
MAGNETIC TAPES. Manufacturers surplus stocks. brand new in original sealed 
packing. )" x 2400" £4.00 per reel. P&P extra. 
NAB -centre metal I" tape spools 101" dia in plastic canister. Min. order quantity 
S for L6 25 -I- L2 50 P&P + 8°/a VAT (Send L9.45). 
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SOUTHERN VALVE COMPANY 

PRINTED CIRCUITS 

and HARDWARE 

Readily available supplies of Con- 

structors' hardware, Aluminium sheet 

and sections. Printed circuit boards, 

top quality for individual designs. 
Prompt service. Send 15p for catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. 4879 

DO- IT - YOURSELF LOUDSPEAKERS 
for hi-fi are our speciality. Full range 
of components and accessories in- 
cluding chassis speakers, crossovers, 
sound absorbent, grille fabrics etc., 
always available. We stock the 
fabulous value Helme speaker kits 
complete with full and easy instruc- 
tions, also Peerless and Wharfdale 
kits. Just about the lowest prices 
anywhere! Send 8'2p stamp for bar- 
gain list to: Audioscan, Dept. PW-677, 
4 Princes Square, Harrogate, North 
Yorkshire. 

wÉLO 10 TREASURE TRACER 

MK Ill Metal Locator 
Var,cao wninu 
Britain's best selling metal 
locator kit; 4,000 sold 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker end earphone operation 
Knocks down to only 17in. 

Prebuilt 
search coil assembly 

s y professional finish 
As seen on BBCI and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addr d 
envelope for leaflet 

Cotmptai £14.75 Built i tasted £19'75 Pi 
Post E100 ,-£1.18 VAT Post £1 00 E150 VAT 

MINIKITS ELECTRONICS. 
fa CLEVELAND ROAD, 

LONDON, EIS 2AN (Mail order only) 

MORSE CODE TUITION AIDS 
Cassette 3-t-12 w.p.m. for amateur radio 
examination. 
Cassette 5-12-24 w.p.m. for professional exam- 
ination preparation. 
Morse by light system available. Morse Key and 
Buzzer Unit for sending practice. 
Prices: Cassettes (Including booklets) £4; Morse 
Key and Buzzer £4. Prices Include VAT, postage. 
etc., overseas £1 extra. 

MHEL ELECTRONICS (PW) 
12 Longshore Way, Milton, 

Portsmouth PO4 8LS 

LOW-COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 65p. 7 and 8 hole plastic 
supports 5p/pair. Quantity rates. SAE 
details and sample. Trial pack 65p. 
(P & P 10p/order). P.K.G. Electronics 
Oak Lodge, Tansley, Derbyshire DE4 
5FE. 

H. M. ELECTRONICS 
2754 FULWOOD ROAD, BROOMHILL, 

SHEFFIELD SIS, 3BD. 
BEC CABINETS (illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Sendlsp for leaflets (Refundable) 
Trade enquiries invited 

A UNIQUE OPPORTUNITY 

We can show you how to earn a lot of money 

working part or full time from home. We are the 

ONLY company in the U.K. offering this unique 
information. A basic interest In electrical en- 

gineering is necessary. Government Departments 

are raking use of our system, why don't you. For 

complete return of post details send a large 
stamped addressed envelope to:- 

Magnum 
Dept. PW. 
Brinksway Trading Estate, 
Brinksway, Stockport. 

NOTICE TO 

READERS 
Whilst prices of goods shown in 

classified advertisements are cor- 

rect at the time of closing for 

press, readers are advised to 

check with the advertiser both 

prices and availability of goods 

before ordering from non -current 

issues of the magazine. 

Upper Floor, 8 Potters Road, 
New Barnet, Herts. Tel: 01.441 8841 

"QUALITY" Branded Valves -00 day guarantee. 
ALL NEW &BXD VALVES(Icl.tax)-many makes. 

A291 sop PCC85 49p PY801 489 
DY86/7 37o PCC88 62p UBF89 4711 

DY802 4511 FCC89 609 UCC85 489 
EB91 1811 FCCI89 539 UCH42 809 
ECC81 3611 PCF80 40p UCHBl 4211 
ECC82 35p PC1'82 4550 UCL82 429 
ECC83 8411 PCFse 68p UCL83 68p 
ECC85 409 PC1,200 95p UF41 729 

ECsectsH42 769 
48p PCFCF8F80201 

66 
5509 UFUL41 89 429976 

9 
EC1181 42p PCF805 81.46 UL84 4511 
ECH83 829 PCF808 769 UY85 409 
ECH84 629 PCF808 8146 1725 729 
ECL80 62p PCH2O0 869 U2e 80p 
ECL82 47p PC1.82 429 U191 6011 
ECLOS 980 PCL89 600 6/30L2 769 
ECL86 S0D PCL84 489 eBW7 680 
EFsO 32p PCL85 L 6F23 POP 

85 37D 
Erie 529 

PC4.806 ß0p orso 769 

EF89 399 
PCL88 600 evo 600 

EF183 8811 
PCL200 81.40 tLe (near 99v 

EF184 389 
PD600 1270 equiv KTeal 
PFL200 739 2013 7011 

?1190 56p 
RL34 990 PL3a 709 201'4 709 

EIA1 680 PL81 6011 8001 409 

EL84 3811 
PL81 

A 849 30C1[í 709 

51,509 82.60 FL82 8811 30C17 769 

EM84 600 FL83 4811 90018 !1'46 
EY61 470 í'L84 480 80Fä 50p 

}:986/7 389 PL5001 30FLIi, 0711 
EY500AI1.45 PL504 f a0FL2 J 
E7,4O/1 6311 CLODO £1.10 3011 860 
EZ80 8611 PIdi09 !200 SOLlO Slip 
EZ81 369 FL819 12 80 30L17 709 

0230 
09501 £1.10 P 

FY334L802 
0212p00 0176:040 

14 

606p0p 

8 
0 PC88 8330p PY81/3 400 

PC 639 PY88 4811 30PL13 7 
PC97 87 679 PY500 81.10 30PL74 
PC900 49p PY500A 01.10 30PL15 
PCC84 35p PY800 43p 30P4StR 9011 

We offer return of post service. Post free over 
£1500. Postage: 1st valve129, extra valves Op. 
Max. 75p. Minimum order 859. Most types avail- 
able, send sae for lists. Discount Prices. All 
prices subject to alteration without notice due 
to market fluctuations etc. Telephone enquiries 
welcomed, see with enquiries PLEASE( C.W.O. 
ONLY. No C.O.D. Export enquiries welcomed. 
VAT invoices on request. Mall order only. 

A MINIATURE POWER TOOL 
to speed your building 

Super 30 Kit (30 Tools) (incl. 
drill without stand) 

£17.62 plus P. & P. 85p 

Mk. II Drill Stand 
£4.40 plus P. & P. 35p 

Mk. II Drill only 
£8.79 plus P. & P. 35p 

Flexible Drive Shaft 
£5.46 plus P. & P. 25p 

Transformer 240V a.c./12V d.c. 
£6 plus P. & P. 70p 

Variable Speed Transformer 
£8.25 plus P. & P. 70p 

Replacement drills, stones, burrs, 
etc. 40p each. Circular saw blades 
50p each. £2 per set of 4 sizes. 
P. & P. any quantity 20p. 

All VAT inclusive 

PRECISION PETITE LTD. 
119a High Street, Teddington, Middlesex TW11 811G 

Tel. 01-977 0878 (24 hour answering service) 
9" x 4" S.A.E. please for leaflet and order form 
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WATFORD ELECTRO tICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTE - 

TRADE AND EXPORT INQUIRY WELCOME. P 4 P ADD 25p TO ALL 

AORDERS 
UNDR 410 00. OVERSEAS ORDERS PO 

R//SUR ACE. SEND SAE FOR OUR FREE LISTSTAGE 
AT COST, 

V AT Export orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Pleaae add 5% 

to devices marked . To the rest add l2}%,. 
We stock many mere Items. It peys to visit us. We are situated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. 
Open Monday to Saturday. Ample Free Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type. (Values ere in p0. 
400V: 0001, 0 0015, 0 0022, 0 0033 8p; 0 0047, 00068, 0.01, 0 015, 0 018 fp; 0 022, 

0033, 10p; 0047, 0068, 149; 0.1, 15p; 0.15 0.22, 22p; 0.33, 0.47 39p; 068 45p. 

140V: 0-039,0 15, 0.22 11p, 0.33, 0.47 1fp; 0.68, 1 0 22p; 1.5 29p; 2 ß 329; 4 7 3$p. 

DUBILIER: 1000V. 0 01, 0.015 10p; 0.022 18p; o-047 14p; 0.1 34p; 0.47 43p; 1 -0, {Sp. 

POLYESTER RADIAL LEAD (Values In µt). 2511V: FEED THROUGH 
0.01, 0 015 Sp; 0022, 0.027 4p; 0033, 0047. 0068, 0.1 7p; 0.15 CAPACITORS 
10p;0 -22,0-3312p; 0.4714p; 0-6818p; 1 -0 21p: 1 -5 24p; 2.228p. 1000pF/350V 8p 

ELECTROLYTIC CAPACITORS: Axial leed type (Values ere In µF). 
250V: 100µF, 50p; 100V: 20. 43V: 0.47, 1.0, 1.5. 2.2, 2-5, 3.3, 4-7, 6.8 8, 10, 

15, 22, 9p; 47, 32, 50, 12p; 63, 100, 27p; NV 1 -0, 7p; 50, 100, 220, 25p; 470, 509; 
1000, 62p; 2200, Up; 401%: 22, Op; 100, 12p; 3300, 62p; 35V: 10, 33, 7p; 330, 470, 50p: 
1000, 41p; 25V: 10, 22, 47, fp; 80, 100, 160, 8p; 220, 250, 139; 470, 640, 25P; 1000, 279; 

1500, 30p; 2200, 34p; 3300, 52p; 4700, 54p; 16V:10, 40, 47, 68, 7p, 100, 125, 80;470, lip; 
1000, 1500, 20p; 2200, 34p; 10V: 4, 100, Sp; 640, 10p; 1000, 14p. 
TAG -END TYPE: 70V: 4700, 121p; NV: 3300, 04p; 40V: 2500, OSp; 25V: 4700, 

Up; 14V: 4500 31p; 40V: 2000+2000 OSp. 

LUM BEAD CAPACITORS 
35V: 01µF, 0.22, 0 33, 0.47, 0.68, 1 0, 
229F, 3 3, 4.7. 6 8. 25V: 1 5, 10. 20V: 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W Log & 0-5W 
Linear values 
1K Q & 2K n (LIN. ONLY) Single gang 24p 

1.5 13p each. 10v: 229F, 33, 6v: 22µF, 47, 5K0 -2M0 single gang 24p 
68. 3V: 100µF 20p each. 5KO-2M0 single pang D/P switch 50p 

MYLAR FILM CAPACITORS 5K0-2MO dual gang stereo Np 
SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5K0 -500K0 single gang OOp 

10KO-500KO Dual gang 70p 

100V: 0001, 0002, 0005, 0.01µF Sp 
0015, 0.02, 0.03, 0.04, 0 05, 0'056uF Sp 
0-1pF, 0 15, 0ß 7p. NV : O-47pF lip 
CERAMIC CAPACITORS NV. Self -Stick graduated Alum. Bezels 20p 

Range: 0.5pF to lOnF 3p PRESET POTENTIOMETERS 
15nF, 22nF, 33nF, 47nF, 4p. 100nF bp 0 1W 50-2-2M Mini. Vert. & Horiz. Op 

0ß5W 1000-a.3M0 Horiz. ` larger 109 
TETFER Trimmer (Jackson) 10pF, Sip. 0 25W 2500-4.7M0 Vert. 1 10p 

JACKSON!) VARIABLE CAPS. RESISTORS -Erie make 5% carbon 
Dielectric Dial Drive 4103 Miniature High Stability, Low Noise 
100/300pF 105p 6:1/30:1 5209 RANGE Val. 1-99 1C0 -1- 

500pF 125p 0-1-305pF 2089 0-25W 2-20-47M E24 1.5p 1p 
DILEMIN 00 2 305pF 27Sp e- ow 2.20-4.7M E12 Op 1 -Sp 
300pF/500pF 185p 00 208/176 285p 1W 280-10M E12 Sp 4p 
4832/2K 2 speed with slow 2% Metal Film 10 0-1M (1Op 
Drive Unit complete motion drive 305p HEAT DENCO COILS 
with knobs and 
coupling 350p 
Drum 54mm 309 

C804-SpF; 10; 15. 20; 
25; 500F 13Sp 
100, 150pF lisp' 

SINKS. 
TO92 Sp 

Dual Purpose 'DP' 
Rng.1-5 B,Y,R,W 80p 

6-7 8. Y, R 709 
0:1 Ball Drive 'L' 3x310pF 424p TOS Op 1-5 Green ISp 
4511/DAF 107p 00-3x25pF 344p 1018 8p 'T' Type (Tr. tuning) 

SILVER MICA (PF) 
3.3, 4.7, 8.8, 10, 12, 18, 
22, 33, 47, 50, 68, 75, 82, 
85, 100, 120, 150. 200. 
250 fp each. 
300, 330, 380, 390, 800 
820pF lip each. 

CRYSTALS 
100KHz 30Sp 
1MHz 323p 
I.6MHz 395p 

6 3.2768 3Np 
Holder HC6U tip 

1088 22p 
TO3 22p 
T060 22p 
Insulation Klt 
Mica plus 
2 Bushes for 

Rng. 1-5 B, Y, R, W 
Np 

BSA Valve Base 23p 
RDT2 8Sp 
RFC S chokes 14p 
RFC 7(19mH) OOP 
IFT 13/14/15/16/17 79p 

1000. 2200pF 20p each. REVERE AMP TO3/TON or 
PlasticTrna5p 
Silicon 
Gr 1209 

1FT 18/16 or 465 95p 
TOC1 $0p 
MW 5FR 71p 
MW/LW 5FR Np 

CERAMIC TRIMMER 
CAPACITORS 
2-79F; 4-15pF; 6-25PF; 
8-30pF 20p 

Short spring -line 
Unit 441p 
Complete Kit 
available. Send 
SAE for list. EARPHONES ckets 

Low 
profile 
Texas) 

Terminals. 
Screw type 
Red, Black, 
Yellow 219 

MINIATURE TYPE: 
2 5-6pF; 3-10pF; 
3-0pF; 10-400F 229 

S -DEC l6So 
T -DEC 3Np 
U -DEC 'A' 375p" 

Magnetic 
2 Smm 14p 
3.5mm tip 

5-25pF; 600F; 880F 309 U -DEC 'B' $55p Crystal 33p 8pin 10p 
401n 12p 
Opio 139 

24pin 309 
289341 ISp 

Opio Sop 

BATTERY 
CLIPS' 
Polorised 
PP3 Op 
PP9 109 

COMPRESSION 
3-4OpF; 8-80pF 22p 
20-1400F; 50-2000F 33p 
100-S00pF 12510F 34p 

16 DIL Adaptor 
170p 

TO5 Adaptor ISO 
Single end 

lead 

FIGARO Gas 
& Smoke 
Detector 

9' 812 or 813 
AUDIBLE Warning D'ble end leadlOP 355P' SOLDERCON PINS. 
Devices 12V 135p' 1mm plug Sp' Socket 20p. 100 50p; - 1000 3509 

TRANSFORMERS (Mains Prim. 220-240V) 

9.0.6V 100mA Np 15.0.15V 1A 24Sp4 
9-0-9V 75mA 115p 18-0-18V 1A 27Sp+ 
12-0-12V 100mA 94P 30-0-30V lA 2959+ 
15-0-15V 100mA 109p 6 -O -6V l -SA 31Sp+ 
0-12 0-12V 150mA 1409 

0-180-18V 1SÁ 
0-6 0-6V 280mA 134p 3799+ 
12 012V 0-54 240p+ 

9-0.9V 2A 2709+ 10-0-15V 0.5A 229p+ 
20-0.20V 6VA 2204p+ 30.25-20-0-20- 
24-0-24V 0r54 254o+ 25-30 2A 417p+ 
9-0-9V IA 2450+ LT44 SIp 
n-12 (1-12V IA 245p+ LT700 Min. 0/P Prl, 30-24-20-15,12-0 I A 

1ßK. Sec. 3ß L1 Stp Multi tappings 3Np+ 
30-24-20-15-12-0 MOT Min. 0/P Pri 
2A multi tap 445p+ 1-2K, Sec. 8 C 42p 
¡Please add 480 pip charge to all prices 

`larked +, above our normal postal charge.) 
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PW PROJECTS 
Easibulld Organ, General Coverage 
Receiver, Translator Tester, Chrome - 
chase, Stereo Touch Tuner. Tug -0 - 
War, Smoke Sensor Alarm, Reverb 
Amp, Metal Detector, TV Games and 
Kit for Rifle attachment. 
Send SAE plus 5p per list. 

PW RHYTHM GENERATOR 
We are the sole suppliers of the 
complete kit Including the 3 re -designed 
circuit boards. PRICES including VAT 
Complete Kit £44.05. Ready Built Unit 
£34 95 (add £1 ß0 P. & P. and Incur.). 
Demonstration on at our shop. 

TRANSISTORS 

AC117 3 5 
AC125 22 
AC126 11 
AC127 18 
AC128 18 
AC141 22 
AC141 K38 
AC142 20 
AC142K 38 
AC176 18 
AC157 11 
AC188 1f 
ACY17 35 
ACY18 28 
ACY19 25 
ACY20 24 
ACY21 20 
ACY22 1{ 
ACY28 21 
ACY39 78 
ACY40 24 
ACY44 39 

AD149 46 
AD161 38 
AD102 30 
AF114 20 
AF115' 20 
AF116 20 
AF117 23 
AF118 47 
AF121 39 
AF124 30 
AF125 30 
AF126 30 
AF127 30 
AF139 40 
AF178 70 
AF179 70 
AF180 70 
AF181 18 
AF185 N 
AF166' 40 
AF230 37 
ASY26' 40 
ASY29' 45 
BC107 I 
BC1078' 10 
BC108 f 
BC1088 12 
BC108C 12 
BC109 9 
BC1058 12 
BC709C 12 

eau 20 
BC11S 20 
BC116 20 
BC117 20 
BC118 1S 

BC119 25 
BC135 13 
BC136 15 
BC137 1S 
BC110 34 
RC112' 24 
BC143 24 
BC147 7 
BC148 7 
BC149 0 
BC153 25 

p BF179 33 

B C154 20 BF180 33 
BC157 10 BF181 33 
BC158 12 Br182 33 
BC159 13 10183' 33 

BC160 32 BF184 24 

BC167 12 BF185' 30 

BC158 12 BF194 /0 
BCI69C 14 BF195 10 

BC170 11 13F190 14 

BC771 11 BF197 13 

B C17 2 11 BF198 15 

BC177 18 BF200 37 

BC178 14 BF224A 15 

BC179 18 BF244 34 

BC182 10 BF256' 34 

BC182L 12 BF257 34 

BC183 10 BF258' 38 
BC183L 11 BF259 47 

BC184 11 BF594 34 

BC184L 12 BF595 28 

BC186 22 BFR39 25 

BC/87 28 BFR40 25 

BC212 12 BFR79 25 

B C212L 13 BFR80 25 

BC213 11 BFX18 54 
BC213L 13 8FX29 26 

13C214 14 BFX38 38 

BC211L 18 BFXS3' 41 

BC307B 15 BFX55 40 

BC328 18 BFX64 38 

BC441 37 BFX81 141 

BC461 47 BFX84 24 

BC462 37 BFX8S 28 

BC547 N BFXN 24 

13C548 20 BFX87 23 

BC549C 20 BFX88' 20 
BC557 28 BFY50 17 

BCY30' SS BFY51 17 

BCY32' 05 BFY52 17 

8CY34 SI BFY65 25 

BCY39 08p BSY26' 40 

BCY40 N BSY29 85 

BCY65' 204 BSY78 25 

BCY59' 18 BSX20 20 

BCY7. 1718 
BCY71 20 8U105A 104 

BCY72 11 E5567 48 

BD115 02 MD80011N 
BD121 98 
BD123 95 MJ100 N 
130124 105 MJ4O1 144 
BD131 30 MJ2955120 
8D132 38 MJE340 14 
13D133 N MJE370 08 

BD135 45 MJE371 N 
00130 40 MJE520 45 

BD137 42 MJE521. 74 

BD1311 47 MJE296598 
130139 54 MJE305542 
130110 57 MPF702 30 

80142 53 MPF103 34 

BD145 55 MPF104 34 

BDY17 195 MPF105 31 

BDY60 126 MPF106 N 
BDY01 147 MPF107 N 
BF115 22 MPSA05 32 

BF154 22 MPSA06 32 

BF156' 29 MPSA 5 30 

BF173 2S MPSAN 30 

BF777 2{ MPSA 0 34 

8F178 28 MPSUO2S9 

MPSUO5 Ñ 
MPSUO6 64 
MPSU52 O5 
MPSU55 i0 
MPSU56 82 
MPU131' 39 
OC25' 65 
OC26 93 
OC28 70 
OC29 70 
0C35 70 
0C38 58 
OC41 17 
OC42 17 
0C44° 25 
OC45' 17 
OC48' 35 
OC70 25 
OC71' 23 
OC72° 27 
OCn N 
OC79' 58 
0001 24 
OC81D 28 
OC82' 25 
OC82D 35 
0083 28 
OC84' 44 
OC84N 44 
OC123 115 
OC139 140 
OC140' 125 
OC141' 157 
OC170 40 
0C171 42 
OC201 125 
0C202. 130 
0C203 150 
0C204 154 
TIP29 43 
TIP29A 45 
TIP29C N 
TIP30 52 
TIP30A N 
TIP30B 44 
TIP30C 74 
TIP31' 52 
TIP31A 14 
TIP31B 58 
TIP31C 45 
TIP32 SO 

TIP32A 63 
TIP32B SO 

TIP32C 83 
TIP33' 911 

TIP33A 91 
TI P33B 112 
TIP33C121 
TIP34 110 
TIP34A116 
TIP3481N 
TIP35 218 
TIP35A 221 
TIP35C2TO 
TIP3NA340 
TIP41A ti 
TIP41B 73 
TIP12A 78 
TIP42B 82 
TIP2955 59 
TIP3055 SO 
TIS43 27 

TIS44 27 
TIS46 46 
TIS50 47 
TIS74 47 
TIS91 24 
ZTX107 12 
ZTX108 10 
ZTX109 15 
ZTX300 14 
ZTX301 14 
ZTX302 19 
ZTX303 22 
ZTX304 24 
ZTX311 IS 
ZTX314 24 
ZTX341 20 
ZTX500 17 
ZTX501 15 
ZTX502 19 
ZTX503 1f 
ZTX504 51 
ZTX531 21 
ZTX550 11 
2N526' 40 
2N6N 1$ 
2N097 21 
2N698 39 
2N699 45 
2N706 17 
2N706A 19 
2N707 N 
2N708 18 
2N914 18 
2N916 27 
2N018 34 
2N920 51 
2N930 18 
2NN1 H 
2N1131 if 
2N1132' 23 
2N1302 2S 
2N1303 21 
2N1304 45 
2N1305 32 
2N1306 37 
2N1307 37 
2N1308' 48 
2N1613 29 
2N1071 150 
2N1671B IN 
2N1893 27 
2N2100 N 
2N2217 40 
2N2218A'25 
2N2219A24 
2N2220A21 
2N2221 A21 
2N2222 21 
2N2303 2N 
2N2380 14 
2N2183 34 
2N2484 34 
2N2814 54 
2N2046' 52 
2N2904A24 
2N2905 20 
2N2006 18 
2N2007 25 
2N2907A22 
2N2926G 10 
2N292°O 8 
2N2926R 8 

2N2926Y p8 
2N3011' 31 
2N3053 16 
2N3054 45 
2N3055 48 
2N3525 N 
2N3614 149 
2831515. 135 
2N3663 32 
2N3702 11 
283703 12 
283704 11 
283705 12 
2N3706 10 
2N3707 11 
283708 12 
2N3709 12 
2N3710 12 
283711 12 
2N3771 164 
283772. 175 
2N3773 278 
2N3819 22 
283820 44 
2N3023' 49 
2N3824 59 
2N38N N 
2N3903 Si 
2N3904 18 
283905 11 
2N3000 il 
2N4037 39 
244054 14 
2N4N1 13 
2N1289 24 
2N4859 39 
284871 U 
286135 12 
2851313 12 
285138 /2 
285179 N 
285180 N 
285191 85 
2N5305 40 
2N5487 3S 
286468 34 
285459 34 
2N5485 42 
2N6027 38 
40311 42 
40313' 114 
40315 49 
40317° 42 
40326 42 
40327 08 
10347 N 
40348 13 

40,30t Ñ ea» 
40362 43 
40411 295 
40412 42 
40470 175 
40594 N 
40595 N 
40503' 42 
40036 110 
10673 55 

Matched 
Pair 
tOp extra 

TTL 74* 
7400 
7401 
7402 
7403 
7404 
7405 
7400 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7415 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7426 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 

14 
14 
10 
10 
20 
22 
44 u 
22 
22 
18 
2S 
25 
10 
74 
35 
34 
14 
21 
24 
34 
N 
08 
38 
44 
15 
25 
49 1 
33 
17 
74 

1 
122 

44 
110 
32 
80 
17 
17 
17 
17 
17 
32 
n 
32 

474 
475 
476 
480 
481 
482 
483 
494 
485 
486 
489 
490 
491 
492 
493 

7494 
495 
408 
497 
4100 
4104 
4105 
4107 
4100 
4110 
4111 

74110 
74118 
74120 
74121 
74122 
74123 
74125 
74120 
74128 
74132 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 

30 
35 
38 
SO 

114 
62 
6S 
95 

123 

308 
43 
80 
53 
10 

85 
73 
82 

252 
138 

48 
18 
33 
44 
44 
74 

104 
111 
101 
34 
80 
7093 

110 

S1 

75 
72 

31S 
314 
314 
90 

275 
100 
128 

79 
32 

1N 

74155 
74158 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74168 
74107 
74172 
74173 
74174 
74175 
74176 
74177 
74160 
74181 
74182 
74184 
74185 
74188 
74190 
74101 
74192 
74193 
74104 
74195 
74108 
74107 

74 
N 
95 

325 
114 
114 
114 
114 
121 
124 
141 
342 
1N 
179 
173 
N 

120 
114 
iN 
254 
S4 

181 
141 
050 
154 
141 
121 
124 
120 

4s 
110 
111 

74198 274 

CMOS* 
(RCA) 
40004.0 IS 
4001AE 17 
4002AE 17 
4000AE 115 
4007AE 18 
4009AE 60 
4010AE N 
1011AE 19 
4012AE 18 
4013AE SS 
4015AE 81 
4016AE 55 
4017AE 104 
4018AE 105 

4019AE N 
4020AE 125 

4021AE 155 
4022AE fS 
4023AE 20 
4024AE 85 
4025AE 19 
1026AE 195 
4027AE 
4028AE 
4029AE 
40304E 
4033AE 
4034AE 
4040AE 
4042AE 
4043AE 
4044AE 
4045AE 
4040AE 
4047AE 
4048AE 
4049AE 
4050AE 
4054AE 
4055AE 
40NAE 
4060AE 
4067AE 
4068AE 

ii 
95 

168 
58 

145 
115 
110 
83 

100 
OS 

145 
135 
N 
N 
N 
55 

120 
134 
135 
115 
>222 

40698E 22 

40708E N 
4071AE 23 
4072AE 23 
4076AE ISS 
4077AE N 
4078AE 22 
4081AE 22 
4082AE 23 
4510AE 135 
4511AE 175 
4516AE 140 
4518AE 138 
4520AE 134 
4528AE 141 
4585AE 108 

LINEAR IC'S 
78L82AWC 499 
700C 14 pin 36p 
710 46p 
741C 8 pin 229 
747C 72p 
7480 34p 
753 1Np 
8038CC 3460 
AY -1-0212 170p 
AY -1-5051 1219 
AY -5-1224. 3499 
AY -1-67216 lisp 
AY -3-8500 7929 
AY -5-3507 015p 
CA3011 42p 
CA3014' 137p 
CA3018 72p 
CA3020 170p 
CA3023 170p 
CA3028A 1029 
CA3035 170p 
CA3030 180p 
CA3043 1509 
CA3046 Np 
CA3048 220p 
CA3075 17Sp 
CA3080 Np 
CA3081 1Np 
CA3089E 210p 

CA3050AQ 4209 
CA3123E 2509 
CA3130 54p 
CA3140 fSp 
LM300H 1759 
LM301A 399 
LM308 140p 
LM318 195p 
LM379 395p 
LM380 900 
LM381 1701) 
LM382 12Sp 
LM3900 ISp 
LM3909N 70p 
M252AA 7019 
M253 B04p 
MC724 175p 
MC845P 1Np 

MC1303L 108p 
MC1304P 264p 
MC1310P 1411p 
MC1312PQ 19Sp 
MC1/S8P Np 
MC11N 101p 
MC1710CG 759 
MFC6010 97p 
MK50253 806p 
MM2112N 344p 
NE360 1Np 
NE818A MOP 
NE565 41p 
NE55108 Np 
NE560 32sp 
NENi 39Sp 
NE5028 311Sp 
NE508A 17Sp 
NESN 175p 
NE567V 143p 
RAM2102-2 254p 
ROM2513 7114p 
SG3402 215p 
SN72733 128p 
SN76003 2/4p 
SN70013 150p 
SN76023 1441p 
SN76033 235 p 
5N76116 215 p 
SN78227 175 p 
TA ANIA 238p 
TAANIA 1SSp 
TAA700 3S3p 
TAA960 305p 
TAD100 1Np 
TAD110 170p 
TBA120S Np 
TBAS40Q 220p 
TBA550Q 3SSp 
TBA641 BXI 228p 
TBA641 B11 22SP 
TBA651 170p 
TBA800 Np 
T8A810S 1Np 
TBA820 Np 
TBA9200 334p 
TDA2020 320p 
ZN414 110p 



WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 

AAZ15 
AEY1 t 
BA100 
BA102 
BY100 
BY128 
BY127 
0A9 
0A47 
OA70 
0A79 
0A81 
0A85 
0A90 
OA91 0 A9 0 A20 
OA202 

15p 
15p 
60p 
1Op 
10p 
24p 
14p 
14p 
tip 
8p 
8p 

12p 
15p 
12p 

6p 
6p 
Sp 
Op 
Sp 

IN916 Sp 
iN400112 Sp 
'N4003 6p 
IN4004/5" Sp 
IN400817 7p 
IN4148 4p 
IS44 20p 
3A/100V 18p 

3A/400V 20p 
3AI600V 27p 
3A/1000V 30p 
8A1a00V Son 

BRIDGE 
RECTIFIERS 
(plastic case) 
1 ASOV 20p 
1 Al 00V 22p 
1A200V 25p 
1A400V 29p 
1 A600V 34p 
2A50V 35p 
2A100V 44p 
2A200V 449 
2A400V 539 
4A100V 72p 
4A/200V 75p 
4A400V 79p 
4A800V 120p 
0A100V 73p 
6A(200V 78P 
6A400V 85p 
6A/600V Sep 
BY164 56p 

ZEN ERS 
Rn9:3.3V-33V 
400mW Op 
1.3W 17p 

VA RICA PS 
MVAM2 135p 
88104 409 
BB105B 4Op 
B13106 45p 

Noise Diode 
Z5J 105p 

SCR's* 
Thyristors 

1 A100V 
1 A200V 
1A400V 
1 A800V 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
8A400V 
BT106 
C1o8D 
TIC44 
TIC45 
2N4444 

42p 
47p 
52p 
70p 
3Op 
43p 
Oep 

110p 
120p 
120p 
125p 
1509 
150p 

55p 
25p 
45p 

191p 

TRIACS 
3A400V 113p 
8A400V 144p 
8A400V 1609 
10A500V 195p 
15AI00V 2009 
15A500V 215p 
30A400V 398p 
40430 00p 
40669 104p 

DIAC 
ST2 2Sp 

ALUM. BOXES 
with lid 
2}x5}x15" 64p 

4x2fx1"" 63p 
4x5}x14" 70p 
4x2}42" 64p 
5x4x2" 86p 
6x4x2" 919 
7x5x2}" 114p 
8x6x3" 142p 
10x7x3" 160p 
10s4}x3" 142p 
12x5x3" 140p 
12x8x3" 205p 

CASES; 
NJMCl 85p 
NJSF2 275p 

SPEAKERS 
80 0.3W 
2"; 2}" 659 
2.5; 3" SOp 
04L1 25" 65 
80 SW 
7"x4" 190p 
160 5W 
7x4" 20Sp 

COPPER CLAD BOARDS" 
Fibre single dble/ 
glass sided sided S.R.B.P. 
6"x6" 64p 789 7}"z8á" 
6"x12" 11Sp 16Op 409 

FERRIC CHLORIDE" 11b bag 
Anhydrous 65p + 30p p. 6 p. 

DALO ETCH RESIST 
PEN + spare tip 7Sp 

VEROBOARD" Pitch 
0.1 015 

2} 
(copper clad) 

2} 5" 43p 301) 
33} 43P 40i9 
5"" 48p 531) 

2 17" 134p 107p 

4} 17ry 2229 1471) 
Pkt of 36 pins 
Sp 1 face cutter 
PI insertion tool 

0-15 
(plain) 

19p 
24p 

34p 
73p 
95p 

1459 
29p 
69p 
89p 

OPTO ELECTRONICS. 
LEDS + Clip 7 Segment Displays 
TIL209 Red 13p TIL312 3" C.An 1259 
TIL211 Crn 23p TIL313 3" C.Cth 12Sp 
TIL220 Red 20p TIL321 5" C.An 140P 
;2"Red 17p TI L322 5" C.Cth 140P 
Yellow, Green, DL704 3" C.Cth 099 

Amber 21p DL707 -3" C.Anod 009 
OCP70 409 DL747 6" An 1809 
ORP12 609 MAN3610 C. An 2509 

MAN3640 C. Cath 200p 
O PTO MINITRON 3015F 240p 

ISOLATORS 2N5777 54p 
TIL111/2 105p DRIVERS 
TIL114 1109 75491 80p 
TIL117 164p 75492 90p 

VOLTAGE REGULATORS. 
723 OIL 45p Plastic Case 
723 TO5 53p 78L82AWC 1A 8V 51p 
TBA625B 959 MC7805 1A5V 135p 
T03 Can Type MC7812 IA 12V 1359 
IA 5V 170p MC78151A 15V 135p 
IA 12V 1809 FT8N24 IA 24V 140p 
1A 15V 190p Variable Type 
IA 16V 210p LM325N i15V 240p 
LM309K 150p LM326N c 12V 240p 
LM323K 6259 LM327N x5 -12 2609 
MVR5 180p LM317K 20W 1 .5A 
MVR12 180p +1 2V to 37V 350p 
1A -5V 220p LM317H 5W 1.5A 
1A -12V 2209 +1.2V to 37V 320P 

It's here! . . . The "OLYMPIC" TELEVISION GAME 

IC 
AY -3-8500 

£7.92* only 
(for limited period) 

This is an easy to build no compromise kit using the very latest 
Integrated Circuit only just available from the United States. Simply 
plug into the U.H.F. Aerial socket of any standard Television 
Receiver, sit back in your favourite armchair and spend countless 
hours with the family playing any of the six games available. 
The central Control Unit provides Game selection with switching 
for Bat size, Angle and Ball speed adjustment. The Bat position, 
Score reset and Serve controls being remotely connected allowing 
players to be many feet apart. The Unit Is mains powered (no ex- 
pensive batteries to buy) and incorporates the unique "Ventril- 
oquist" audio system which produces realistic Game sounds from 
your Television speaker. 
Also included are instructions to build the "Sure Fire" rifle. A 
simple design which is made foolproof by the "On Target" detector 
incorporated in the electronics. Complete kit £27.85 incl. VAT. 
(P & P insured add 85p). (Components may be ordered individual- 
ly). Send SAE for details. (Demonstration on at our shop). 

SWITCHES 
TOGGLE: 2A, 250V 

SPST 269 

DPDT 35p 

4 polechangeover58p 

SUB -MIN TOGGLE 
SP changeover Sep 

SPST on/oft 54p 

DPDT 6 tag lep 
DPDT Centre oft 52p 

DPDT Biased 115p 

JACK PLUGS SOCKETS 

Screened 
chrome 

2.5mm 12p 
3.5mm 1Sp 
MONO 23p 
STEREO 31p 

Plastic 
body 

lop 
15p 
1182 

Open 
metal 

Op 
8p 

13p 
15p 

Moulded 
with 
break 

contacts 
209 
249 
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44A WESTBOURNE GROVE 

Wflceand Warehouse 

Z & I 
LONDON W2 SSF 

Tel: 727 5641 2 3 Please 

AERO 
send all 

SERVICES 
*condone* and Mail -Orders to Head Office 

LTD 
Retail 

$5 TOTTENHAM COURT ROAD 
LONDONS 

Shoo 

Tel: 580 8403 
Open all day Saturday 

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 U4315 

Sensitivity D.C. 867 o.p.v. 20,000 o.p.v. 20,000 o.p.v. 
P Sensitivity A.C. 867 o.p.v. 2,000 o.p.v. 2,000 o.p.v. 

D.C. Current 300 µA -6A 604A -1.5A 50µm 

A.C. Current 1 5mA-8A 06mA-1 5A 0 5mA-2.5.5A 
D.C. Volts 75mV-900V 75mV-600V 75mV-1000V 
A.C. Volts 300mV-9 00V 15V -800V 1V -1000V 
Resistance 0.02-3k0 1K -1M 30013-500k(1 

Capacity 05µF 0.5µF 
Accuracy 1% D.C., 1.5% U.C., 2.5% D.C., 

"Yp 1 05% A.C. 2.5% A.C. 4% A.C. 

Priest complete with pressed 
steel carrying case and test 
leads. £1450 £1750 £1495 

TYPES U4313 & U4313 PROVIDED WITH ANTI -PARALLAX MIRROR SCALES 

TYPE 
Sensitivity: 

) l l) 

if 
' 

fib 

Complete with steel 
lead, battery and instruction 

U4341 

157020/V D.C., 
3300/V A.C. 

Ranges: 
D.C. current: o.ae- 
0 6-8-80-500mA 

A.C. current 0.3.3-30- 
300mA 

D.C. Voltage: 0.8-1.5 
4 -3040.150.300 - 

A.C..C. Voltage: 1.5-7 5- 
30-150-300-750V 

Resistance: 2 -20 - 
200ko-2M0 

Transistor collector 
cutoff current 50uÁ 

Transistor D.C. cur - 
rent eel- In two 
ranges 10-350 

Accuracy: 2.5% D.C. 
4.0% A.C. 

5% D.C. 

P batteryer 

currantent gain 
supplies: 4.6V 

1289) 

carrying case, test 
manual £14.50 

TYPE U4324 

Sensitivity: 20,0000/V D.C. 
4,00011/V A.C. 

D.C. Current: 0.06-0.6-60-800mA-3A 
A.C. Current 0.3-3-30-300mA-3A 
D.C. Voltage: 0.6-1.2-3-12-30-60-120-600-1200V 
A.C. Voltage: 3-6-15-60-150-300-800-900V 
Resistance: 5000-5-50-500kO 
Accuracy: D.C. 2.5%; A.C. 4% (of F.S.D.) 

PRICE complete with test leads and fibreboard storage case £14.50 

NO OVERLOAD PROTECTION IS 
INCORPORATED IN THESE INSTRU- 

MENTS 

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1.25 PER INSTRUMENT 

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR E0.30 

Listen with the complete hi-fi magazine 

Published on approximately the 7th of each month by IPC Magazines Limited, Pleetwey House. L'arringdon street, London EC4A 4AD. Printed In England by Index Printers. 
Dnnauhle, Reda. Sole Agents for Aiutralia and New Zealand-Cordon and Cotch iAxisi Ltd.; Booth Africa-Central New. Agency Ltd. PauevIcsI. w,anLwa in sold aubJeot 

to the following con4it lone, namely that It shall not, without the written content of the Publishers Seat having been given, be lent, resold, hired out or otherwise dh,pmed of by way of Trade at 
mors than the recommended selling price shown on the cover, excluding Eire where the selling price le subject to V.A,T., and that it shall not be lent, resold, hired out or otherwise disposed 
of In a mutilated condition or in any usauthoriaed cover by way of Trade or attired to or re Dart of any publication or adeertleing, literary or pictorial matter whtaoever 



NEW EDU-KIT MAJOR 

.4 
Et o 

Total Building Costs £9300 
P & P + Ins. 85p. 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

* 4 Transistor Earpiece * 7 Transistor Loud- * Batteryless Crystal 
Radio speaker Radio Radio 

* Signal Tracer MW/LW * One Transistor Radio 
* Signal Injector * 2 Transistor Regenera- 
* Transistor Tester * 5 Transistor Short tive Radio 

NPN-PNP Wave Radio * 3 Transistor Regenera- 
* 4 Transistor Push Pull *. Electronic Metronome tive Radio 

Amplifier * Audible Continuity 
* 5 Transistor Push Pull * Electronic Noise Tester 

Amplifier Generator * Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 5" x 3" Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Swatches * 1 Tuning Condenser * 3 Knobs 
* Ready Wound MW/LW/SW Coils * Ferrite Rod * 61 yards of wire 
* I Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the side of a 

radio tuned 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, 
etc. 
All Parts including Case and 

£3.95 Plana. 
P A P and Ins. 45p. 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable ebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 5 transistors and Total Build - 
2 diodes, supersensitive ferrite rod ing Costs 
aerial, attractive black and gold case. £3.60 
Size 59" x 11" x 31" approx. 
All Parts including Case and Plane. PA/ P+Ins.60p. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.Y. RECEIVER 1' 

13 TRANSISTORS AND FIVE DIODES 

QUALITY 6" x 3" LOUDSPEAKER 

WITH Multiband V.A.F. section covering 
Mobiles, Aircraft, T.V. Sound, Public Service 
Band, Local V.H.F. Stations, etc. and Multi- 
band A.M. section with Airspaced Slow 
Motion Drive Tuning Capacitor for easier 
and accurate tuning, covering M.W.1, M.W.2, 
L. W., Three Short Wave Bands, S. W.1, S.W.2, 
S.W.3, & Trawler Band. Built in Ferrite Rod 
Aerial for Medium Wave, Long Wave and 
Trawler Band, etc., Chrome Plated 7 section Telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 600mw 
Transistors. Gain, Wave -Change and Tone Controls. 
Plus two Slider Switches. Negative Feedback circuit 
and SPECIAL POWER BOOSTER SOCKET AND 
RESISTOR, to virtually double gain if required. 
Powered by P.P.9 9 volt battery. 
Complete kit of parte including carrying strap. 
Building Instructions and Operating Manuals. 

£1399 Including Post and Packing 

Case Enclosure Kit (if required) £1.80 inc. P & P. 

ELECTRONIC CONSTRUCTION KITS 
Self Contained Multi -Band 
V.H.F. Receiver Kit. 8 Tran- 
sistors and 3 Diodes. Push/Pull 

output. 3" Loudspeaker, Gain Control. Superb 
9. section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 
Resistors, Capacitors, Transistors, etc. Will receive 
T.V. Sours -d, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of parte Including construction plans. 

£795 P & P and Ins. 70p. 

EC K2 

EC K4 7 Transistors, 8 tuneable wavebands, MW. 
LW, Trawler Band, 3 Short Wave Bands. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts Including 
construction plane. £7.25 P ,t P and Ins. 70p. 

NEW 
Everyday 
Series 

Build this 
exciting new 
series of designe. 

E.V.5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 49 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 51 x 21" approx. All parta including 
Case and Plans. 

Total Building costs £430 F & F + Ins. bop. 

E.V. 6. Case and looks as above. 8 Transistors and 3 

diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW/LW coverage. Push Poll 
output. 
All parts Including Case and Plans. 

Total Building costs £495 P A P + Ins. 650. 

E.V. 7. Case and looks as above, 7 Transistors and 
3 diodes. Six wavebands, MW/LW, Trawler Band, 
SW1, SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parts including Case and Plans. 

Total Building coats £695 P & P + Ins. 70p. 

EDU-KIT JUNIOR 
Completely Solderless Electronic 
projects without Soldering Iron or 

* Crystal Radio Medidm 
Wave Coverage - No 
Battery necessary. * One Transistor Radio. * 2 Translator Regenerative 
Radio 
3 Transistor Earpiece 
Radio Medium Wave 
Coverage. * 4 Transistor Medium Wave 
Loudspeaker Radio. * Electronic Noise Generator 

Construction Kit. Build these 
Solder. * Electronic Metronome. * 4 Transistor Push/Pull 

Amplifier. 
All parte including Loud- 
speaker, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- 
sistors, Transistors, etc. 
Complete kit of parte includ- 
ing construction plans. 

£6.55 P A P + Ins. 60p. 

To RADIO EXCHANGE LTD 
6IA HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367 _- 
ALL PRICES INCLUDE VAT Reg. No. 788372 

* Callers side entrance "Lavelle" Shop. 
* Open 10.1, 2.30-4.30. Mon -Fri. 9-12 Sat. 

I enclose £ 

for 

Name 

Address 

PW 877.11 
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This high quality Graphic Equaliser will enhance even the most 
sophisticated system at a fraction of the cost of a ready-made 
equaliser of equal quality You can get all the parts from us 
(except woodwork) includ ng drilled and printed metalwork. 
Construction details in our leaflet: 15p. 

A completely self-contained pedal 
unit. 13 -nute, 2 -octave range, 

4 organ stops. It can be added to 
any organ! A really unusual extra 
is the bass guitar stop which uses 
four envelope shapers to give a 
real bass guitar sound. A must for 
the solo guitarist. Full construction 
details in our cacalo[ ue-post the 
coupon below now! 

The only organ you can build in stages 
and tailor to your requirements as you po 
along-and at each stage you'll have a fully 
working instrument! We haven't got the 
gimmicks (yet-they're coming soon), but we 
have got the most beautiful sounds-you 
won't find them on any organ less than twice 
our price. So get our MES50 series Ieallets 
now! 65p buys the three available so far. 

We stock a wide range of switches 
including a really low-priced high 
quality interlocking push-button 
switch system, which is extremely 
versatile. We've got toggle 
switches, slide switches, push 
switches, rotary switches-there 
are dozens to choose from, but it's 
only a tiny part of our fantastic 
range. 

AY -3-8504. Special offer price £8.99 
inc. VAT and P & P. 

Our 3i-mont,ly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers (they save you 
pounds - details of new projects and new linee. Send 30,E 
for the next six issues (5p discount voucher with each copy). 

MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR 

Telephone- Southend (0702) 715155 
Shop: 284, London Road, Westcliff-on-Sea, Esset 

!Closed on Monday) Telephone. Southend 10 70214 73 79 
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Play fascinating games NOW on 
your own t.v. in your own living 
room, The kids will think it's magic 
when the scores pop uo on the 
screen. Lay your bets-anyone 
could win-with Medlin's prices 
everyone can win. Get the May 
edition of Electronics Today 
International now-then get ali the 
parts from us at a remarkably low 
price (I.C. alone £11.99). All 
prices include VAT and P & P. 
Complete kit £24.50. Please add 
35p to kit price for copy of 
constructional details. 

IT'S A FANTASTIC BESTSELLER! 
2'6 big (11" x 8") pages! Over a thousand illustrations! 
Over 30 pages of complete projects to build! 
Thousands and thousands of useful components described 
and illustrated! No wonder it's a bestseller! 
DON'T MISS OUT! SEND 50p NOW! 

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGJE 
PRICE 50p 

Please rush me a copy of your 216 page catalogue by return ct post 
I enclose 50p, but understand that if I am not completely satisfied I may 
return the catalogue to you within 14 days and have my 50p refunded 
Immediately 

NAME 

ADDRESS 

PW5 


