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ADCOLA Soldering 

Instruments add to 
your efficiency 

THE NEW 'INVADER' 
ADCOLA L.646 
for Factory Bench 
Line Assembly 
A precision instrument -supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel -face bit *. 
Standard temp. 360 °c at 23 
watts. 
Special temps. from 250 °c - 
410 °c. 

*Additional Stock Bits 
(illustrated) available 

COPPER 

B 38 - 3.2 mm CHISEL FACE 

B 14 3S - 2.4 mm CHISEL FACE 

I 

B 24 -- - 4.75 mm SCREWDRIVER 
FACE 

B 12 I> - 4.75 mm EYELET BIT 

i I / 
B 58 '4 - 6.34 mm CHISEL FACE 

LONG LIFE 

B 42 LL - 4.75 mm CHISEL FACE 

C C 

B 38 LL á 3.2 mm CHISEL FACE 

B 14 LL 3'z' - 2.4 mm CHISEL FACE 

B 44 LL - q,75 mm SCREWDRIVER 
F 

PRICE 
£1.85 

Don't take chances. We don't. 
All our ADCOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADCOLA day after day. That's 
why they're so popular. You get 
consistent good service... relia- 
bility ... from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
of this ideal production tool. 

A DCOLI 
!Rego' T.ade Ma.R I 

Write for 
price fist 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 
Telephone: 01 -622 0291/3 Telegrams: Soljoint London Telex .Telex: Adcola London 21851 
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M. L B. COMPONENTS (LEEDS) LTD, 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532 -35649 

MB2/20A TWO METRE TRANSCEIVER Rx tuneable over 2 
metre band. 20 watts RF output AM modulated. Ideal for mobile 
or fixed station, only requires connection to speaker, aerial 
and 12v DC supply to become fully operational (fuller details on 
list). £50 inc. carr. U.K. 
AD 108D MARCONI COMMUNICATION RECEIVERS 9 
miniature valves plus Xtal filter and tuneable BFO covering 260 
to 510 Kc /s and 2 to 18.5 Mc/s in 4 switched bands. Slow motion 
dial with logging scale. Originally intended for 24 VDC opera- 
tion but supplied with details for converting to mains operation 
in very clean tested condition. £15.50 inc. carr. U.K. 
VHF FM /MW /LW TRANSISTOR RADIO PANELS Brand 
new panels. Baird model 298 (10 transistor) minus Vol and Tone 
controls, ferrite aerial and wavechange switch. 

BARGAIN AT £2.15 inc. carr. U.K. 
6 to 12 VOLTS DC TRANSISTOR CONVERTOR Brand 
new 6 vdc input, 12 vdc output at 4 amps conservatively rated. 
Ideal VW owners. £5.40 inc. carr. U.K. 
VHF AERIAL BASES. Brand new aerial base with provisions 
for tuning the Tx and Rx to the aerial independently. Contains 
12v VHF aerial C/o relay. £1.25 inc. carr. U.K. 
GEIGER COUNTERS Well known contamination meter 
comprised of main unit fitted with meter marked in Milli Ront- 
gens /Hour probe lead and carrying case. Audio output avail- 
able from socket on front panel. Supplied new or as -new 
condition. Mode/ 1 fitted with vibrater P.S.U. using 4 pen cell 
batteries. £4.85 inc. carr. U.K. 
12v INVERTER TRANSFORMERS complete with circuit 
to build inverter to give 350v output at 300 m /a. 

£2.20 inc. carr. U.K. 

ALL HEARSAY? 
WE SAY: 

THE STEREOPHONIC SOURCE SIMULATOR 
can effectively make the 'mono' facility redundant on a stereo amplifier. 
This solid -state device synthesises two distinctly different signals from a 
mono source to realistically simulate the stereo effect with music. For 
amplifiers with a tape -monitor facility, connection to the tape socket will 
allow operation from any selected mono source. Alternatively the unit may 
be connected in series with most programme sources. We provide a lead 
and 6 month guarantee. Send s.a.e. for further details stating amplifier. 

A LEADING HI -FI JOURNAL SAYS: 
the sample we have tried Is 

beautifully made and carefully 
designed "Distortion is 
negligible and the noise -figure is 
excellent. Input Impedance is 
very high, whilst the output im- 
pedance Is sufficiently low to 
improve the noise -figure with 
some amplifiers." " ... there is 
little doubt that on certain types 
of material the effect of this simu- 
lator is pleasing, never ludicrous 
and may well be judged worthwhile." Hi -Fi News & Record Review (New 
Products section). 

A CUSTOMER SAYS: "I flnd that the simulator does all that 
Is described in your advertisement. Mono transmissions have a new dimen- 
sion.'Reprocessed mono' recordings are as good as some stereo recordings, 
and mono recordings played In simulated stereo offer more enjoyment in 
listening. I am thoroughly satisfied with the simulator." Mr. W. J. C., 
Douglas, Isle of Man. 

ON DEMONSTRATION AT: 
Audio Y, Dryden Chambers, 119 Oxford Street, LONDON, W.1. 
Norman H. Field Electronics, Vehicle & General House, Hurst Street, 
BIRMINGHAM. 

Recommended retail price £10 Stocked by good retailers, or obtain- 
able direct. p. & p. Stp. 

KAMPEL ELECTRONICS LTD., 
99 Old Christchurch Road, Bournemouth BH1 1 EP. 
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KV -132 13" COLOUR TELEVISION 
This amazing value 13in. UHF colour TV is now available 
from Lasky's. Designed with the new TRINITRON tube 
to give you superb colour reproduction, sharper focusing 
with reliability and durability. Its light weight enables it 
to be moved from room to room with ease and like all 
Sony products it has solid state circuitry for trouble -free 
operation. Finished in a handsome teak cabinet 20in. x 
I3in. x 16in. Weight 39lbs. AC Mains. 240 volts. 
COMPLETE with free Parabolic aerial 
valued at £6.00 

DIGITAL CLOCK SCOOP! 
YAFAMESPECIALLY R 

FOR LASKY'S 

MAINS OPERATION 

12 HOUR ALARM 
AUTO "SLEEP" SWITCH 

HEAD OFF 
MINUTES AND SECONDS 

FORWARD 
AND 

BACKWARD TIME 

SHOCK 
AND 

1LENT 
OPERATION SYNCHRONOUS 

MOTOR 
PROOF BUILT IN ALARM BUZZER 

Exclusively from Lasky's in chassis form for you to mount in any housing you 
choose. The clock measures 41W x I %H x 36D (overall from front of drum to 
back of switch). SPEC.: 210/240V AC, 50Hz operation; switch rating 250V 3A. Complete with instructions. 
HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS 
LASKY'S f6.95 FOR QUANTITIES 

QUOTATIONS 
PRICE 19p 

SENCOR CASSETTE RECORDER 

MODEL-S5002 
This compact cassette recorder offers tremendous 
performance and value. Brief spec.: S trans. circ., 
constant speed capstan drive. P.M. dyn. spk., 
economical operation on 4 x 1 -Sv batts. Features: 
Powerful volume. Built in auto. level control 
circ. assures perfect recording regardless of 
vol. control position. Handsome cabinet in 
stylish woodgrain with black plastic trim. 
Size: 8g a Sf x 2jin. Jack sockets for mic., 
earpiece. External 6v batt. pack or AC 
adaptor. Comp. with mic. earpiece, 
removable carrying strap and batts. 
and a free C -60 cassette. 

B R McDONALD MP 
High precision low -mass counterbalanced 
pick up arm, heavy balanced turntable. 
simple to operate controls, viscous 
cueing device, slide in cartridge carrier. 
4 pole motor. 
LASKY'S PRICE £12.50 POST 35p 

BSR McDONALD UNITS 
and PACKAGES 
A. Chassis only. B. Complete with Lasky's plinth 
and cover. C. Complete with Lasky's plinth, cover 
and AD76K cartridge. D. Comp. wired on 8SR 
plinth with cover. E. As D plus AD76K cartridge. 
Model A B C 
610 £1545 118.75 £22.50 
510 113.45 116.95 £20.75 
310 £9.95 113.45 £I725 
MP60 £12.50 £15.75 119.50 

GARRARD SL 55B Four -speed auto changer 

LASKY'S 

PRICE ONLY 

£199 
Post free U.K. only 

D 
£24.50 
£22.00 
121.00 
£21.50 

E 
128.50 
£26.00 
£23.50 
E25.50 

LASKY'S PRICE £ 
1 0.50 POST 35p 

Garrard SP 25 Mk. 111...1Ií50 Garrard AP 76 £20.95 
Garrard SP 25 Mk. Ili wired Garrard 3000 with 9TA cart. 

£12.00 110.50 
Garrard SP 25 Mk. Ill with Garrard 2025TC with 9TA 

9TA cart. 113.95 cart. £9.85 

GARRARD PACKAGES POST FOR ALL PACKAGES 50p. 

Garrard AP 76 with AD 76K cart. and Lasky's plinth and cover £35.00 
Garrard AP 76 with Shure M44E cart. and Lasky's plinth and cover £40.00 
Garrard SP 25 Mk. III, AD 76K cart. and Lasky's plinth and cover £20.00 
Garrard SP 25 Mk. Ill Micro M 2100 e cart. and Lask 's linth and coverE2500 

SONY TFM 8030L SCOOP! 
High performance II transistor Battery/Mains portable ' radio 
This top quality solid state receiver is now available 
from Lasky's at over 27% below the manufacturer's 
list price making it without doubt the SCOOP of 
1971! Covers MW, LW and FM (VHF), I I transistor 
circuit for high sensitivity and stability. Powerful 
output to Sin. P.M. Dynamic speaker. AFC for drift 
free reception. Push button wavechange selectors and 
tone control. 3 power sources-9v bast. (PP9 0 
equiv.) household mains or car battery with adaptors 
Dial light. External jacks for earphone, tape recording. 
external power input and car aerial. Padded leather- 
ette cabinet, chrome trim, strong carrying handle. 
Tech. spec.: Freq. range: FM 87 -108 MHz, LW 150 - 
285KHz MW 530- 1,605KHz. Circuit: I I transistors, 
7 diodes. Directional telescopic aerial for FM, internal 
ferrite bar for LW /MW 94(W) x 8(H) x 3 +10). 
Comp. with earphone and bats. 

Optional extras: 
LASKY'S ßt.50 AC -90E AC adaptor £4.00; DCC -128 stabilise 
PRICE car battery cord £6.00. Post FREE if bought with radio 

LIST PRICE 
129.75 

MAGNETIC RECORDING TAPE FROM THE U.S.A. 
AT LASKY'S RECORD LOW PRICES 
Sin. Message tape, 150ft 13p 
3i n. Message tape, 22511 19p 
3in. Message tape, 300ft. 38p 
3 +in. Triple play, 60011. Mylar 50p 
5in. Double play, 120011. 75p 
Sin. Long play, 900ft. Acetate 50p 
51n. Standard play 600ft. 40p 
511n. Doubleplay,1800ft.Mylar £1.13 
551n. Long play 1200ft. Acetate 75p 
Skin. Standard play 900ft. PVC 63p 

51in. Long play, 1200ft. Mylar 75p 
52.in. Triple play, 240011 £1.75 
7in. Standard play, 1200ft 

Acetate 63p 
7in. Standard play, 1200ft 

Mylar 63p 
7in. Long play, 180011. Mylar 98p 
7in. Double play, 2400ft.Mylar £1.25 
7in. Long play, 1800ft.Acetate 75p 
7in. Triple play, 3600ft. Mylar £2.50 

P. d P. 5p extra per reel. 4 reels and ove, Post Free. Special quotes for quantillos 

207 EDGWARE ROAD, LONDON;W2 Tel 01-7233271 

33 TOTTENHAM CT RD., LONDON, W i Tel 01-636 2605 
doy 90 rn;6p.m. MondoytoSotördoy 

152/3 FLEET STREET, LONDON, E.C71 Tel 01-353 2833 
- ,OPenaldnÿThúrsdoj only closinglprn Soturdoy 

ALL MAIL ORDERS AND CORRESPONDENCE TO 345 CAVELL STREET, TOWER HAMLETS, LONDON, El `2BN Tel 011791i-4821' 

Lasky's COMPACT CASSETTES 
C60 C90 C120 - 
Exclusively made for us in 
USA Great Savings 

Each Post Five Post Ten Post 
for for 

C60 37p Sp £1.65 20p E5.95 25p tel' 

C90 57p 5p £2.75 20p 19.90 25p , r 
C120 87p Se E3.75 20p £12.10 25p 
U.S.A. Cassette head cleaner 53p. Post Sp 

The Home orHOhfidelty. 

/1.2415 TOTTENHAM CT. RD., LONDON. W.FTel: 01-580 2573 
Dpenolldoy.9ö.m.-6p.m Mohdoy 1o5o1.rdoy 

NEW CITY BRANCH NOW OPEN 
109 FLEET STREET. LONDON. E.C.4 Tel: 01-353 5812 
Open elldoyThursdey.eorlyclosinylpm Soltrooy. 
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VALVES 66BA6 
25 

13E6 30 
616 20 
617M 45 

6E116 45 617G 30 
147GT 40 61316 45 6J7GT 45 
10531 £8.00 6BQ7A 40 6116GT 55 
1D5 40 6BR7 85 611721 35 
1115 42 6B118 65 6117G 20 
IN5GT 48 6B67 £1.30 6K7GT 35 
IRS 85 613W6 86 611821 80 
164 27 6BW7 70 6K8G 35 
I85 25 604 33 6K8GT 50 
IT4 25 6C5G 30 61125 75 
3A4 35 606 25 6L6G 45 
3Q4 40 6CD6G £1.20 6L18 45 
3Q5 45 60116 55 6Q7G 80 
364 35 6CW4 63 6Q7GT 43 
3V4 45 6D6 25 68A7M 40 
5R4GY 60 6E5 88 6007M 70 
5114G 83 6F1 76 6607M 35 
5V4G 42 6F5G 50 66117M 35 
5Y3GT 82 6F6G 30 6SJ7GT 30 
5Z4G 40 658G 35 6SK7GT 30 
6/30L2 75 6F11 38 6SL7GT 85 
6A7 75 6F13 38 6SN7GT 85 
6A8G 6$ 6F14 85 6SQ7GT 40 
6AK5 80 6F53 80 6U4GT 60 

6Á21b 32 
6524 75 
6F25 75 

6Ú5G 40 
6V6M 60 

6ÁM6 33 6E28 70 6V6G 80 
6AQ5 85 6F32 25 6V6GT 38 
6A67G 80 606 25 6X4 30 
6AT6 30 6116 23 6X5G 85 
64176 25 61597 50 6X5GT 35 
6134G £1.00 615G 20 7B6 70 
6ß8G 20 6J5GT 30 7B7 45 

Transistors 2162218 80 
2162219 83 
2N2369A 20 

116914 08 216697 18 2112646 53 
18113 25 216706 10 2272904 80 
18202 23 2161132 30 2162926 13 
20302 28 2N1305 25 2163055 75 
2G371 232162147 75 2163702 13 
226404 23 2 /62160 88 2163819 35 

705 £1.13 
706 75 
71)5 55 
7H7 35 
7117 70 
767 £2.25 
7Y4 60 
9BW6 50 
1002 63 
1051 90 
10F3 90 
10F9 50 
10E18 45 
10LD11 60 
10513 68 
11E3 £4.00 
12AT6 80 
12ÁT7 38 
12ÁU6 $0 
12AÚ7 30 
12AX7 30 
12ßA6 35 
12BE6 35 
12C8GT 35 
12E1 £1.35 
12J5GT 25 
12J7GT 35 
12K7GT 35 
12K8GT 50 
12Q7GT 35 
126A7GT 40 
12007 35 
120117 30 
12617 30 
126K7 45 
2274289 
AAZ12 
AC126 
AC127 
AC128 
ACY20 
ACY39 
AD140 

18 
30 
25 
25 
25 
23 
55 
50 

All prices in pounds and new pence 
126117 35 37 40 DAF91 26 EBL31 £1.38 EL41 
14117 50 42 50 DAF96 42 EC90 33 EL42 
19AQ5 40 50135 45 D0090 £1.00 ECC81 38 EL84 
20D1 50 5005 40 1)1533 48 ECC82 30 EL95 
20F2 70 500116G21.65 DF70 45 ECC83 30 ELL80 
20L1 £110 50L6GT 50 15591 25 ECC84 30 EM34 
2054 £1.10 75 50 DF92 20 E0085 25 EM80 
201.5 £1.20 78 45 DF96 42 E0088 40 EM81 
25A6 35 80 50 1)113-9126.00 E01121 83 EM84 
25L6GT 45 85A2 40 D1177 30 ECH35 60 EY51 
25Y5 80 150132 60 DK32 40 E01142 70 EY86 
25Z4 45 15004 60 DK91 35 ECH81 30 EZ35 
25Z5GT 55 801 50 DK92 50 ECH83 43 EZ40 
25Z6 65 807 50 DK96 42 ECL80 40 EZ41 
3001 $3 813178A23.75 DL66 £1.25 ECL82 35 EZ80 
30015 80 866A 75 DL92 35 ECL83 85 
30017 85 954 60 DL93 25 ECL86 45 
30018 75 1625 40 DL94 45 ECLL800 
3055 85 4022AR £5.00 DL95 49 £1.50 
30FL1 75 5763 70 DL96 42 EF9 91.00 
30FL11S 95 7193 20 D2170 40 EF37A 60 
30FL14 75 7475 40 DY86 33 EF39 40 
30L15 85 A61 48 DY87 35 EF41 65 
30L17 85 ATP4 86 E88CC 65 EF50 25 
3054 £1.12 ATPS 60 EA50 20 EF80 25 
30P12 80 ATP7 50 EABC80 35 EF85 85 

80 AU2 £4.00 EAF42 55 EF86 33 
80 AU5 80 EB91 20 EF89 28 
93 AZ1 48 EBC33 50 EF91 33 
90 AZ31 55 EBC41 55 EF92 40 
75 CBL31 90 EBC90 30 EF98 75 
50 001135 75 EBF80 40 EF183 83 
80 CL33 £1.00 EBF83 45 EF184 35 
60 CY30 83 EBF89 33 EL32 80 
50 CY31 43 EBL1 70 EL33 63 
40 DAC32 42 EBL21 80 EL34 

30519 
30PL1 
30PL13 
30PL14 
35A5 
35L6 
35W4 
3óZ3 
35Z4GT 
35Z5 
AD149 
AD161 
AF115 
AF117 
A8Y26 
BC107 
BC108 
BC109 

50 
$8 
80 
25 
25 
13 
18 
18 

55 
58 
25 
35 

£1.00 
90 
40 
83 
38 
40 
40 
35 
45 
48 
28 

EZ81 28 
GY501 80 
0930 50 
GZ32 50 
GZ34 60 
H21309 £1.50 
KT36 21.00 
KT61 £1.25 
KT66 £1.70 
KT81 £1.75 
KT81(705) 

£1.18 
KT88 £1.75 
KTW61£1.00 
KTZ41 45 
ML4 88 
ML6 40 
M6P4 50 
MU14 60 

58 I MX40 83 

N78 £1.00 
N108 £1.50 
OA2 38 
003 38 
OZ4 
PC86 
PC88 
PC97 
PCC84 
PCC89 
PCC189 
PCF80 
PCF82 
PCF84 
PCF86 
PCF801 
PCF802 
PCF805 
PCF806 
PCF808 
PCL82 
PCL83 
PCL84 43 
PCL85 40 
PCL86 45 
PD500 £1.50 
PENA4 £1.00 
PEN B4 £1.00 
PEN45 40 
PEN46 40 
PL36 55 
PL81 50 
PL82 45 
PL83 45 
PL84 40 
PL500 80 

40 
65 
65 
50 
40 
58 
55 
88 
85 
50 
80 
50 

75 
70 
78 
88 
58 

PL504 8011404 40 
F1508 90 U801 £1.18 
PL509 2145 UABC80 85 
PL802 83 UAF42 55 
PX4 £2.00 UBC41 50 
PX25 £2.00 UBC81 45 
PY33 88 UBF80 40 
PY81 30 U=,F89 88 
PY82 80 UCC84 43 
PY83 38 UCC85 40 
PY600 £1.00 U0580 55 
PY800 50 U0H42 70 
PY801 50 1101181 85 
R2 60 UCL82 88 
R19 40 UCL83 80 
8130 £1.75 UF41 60 
8P4 60 UF89 88 
8P41 45 111,41 65 
SP61 55 UL84 35 
8TV280/80 UM80 28 

£10.00 17116 21.05 
51525 £1400 U137 £1.05 
8U2150 ' 75 UU8 £1.05 
T41 £1.00 U119 45 
TDD4 5015Y21 50 
TH41 £1.7515Y41 45 
UIO 60 15Y85 33 
U14 80 VMP4G 85 
U19 £2.50 VP4B £1.25 
1525 78 VR105/30 38 
U26 78 VR150/30 85 
1578 80 VU111 60 
15191 75 VU120 80 
U251 80 9715508 12.50 
U301 63 W8121 68 
U403 50 Y63 50 

BC169C 
BF898 
BFY50 
BFI 51 
BY100 
BZY88 
CR61-40 
DD003 
GET102 

18 
28 
23 
20 
18 
18 
48 
15 
30 

GET882 25 
05.7111 88 
K8100A 20 
61JE520 88 
MJE2955 

£1.75 
211E3055 98 
NKT212 27 
NKT214 15 

NKT223 
NKT251 
NKT713 
OÁ70 
01171 
0A81 
0 .485 
0A91 
0A211 

83 
24 
25 
10 
10 
10 
13 
08 
38 

OAZ200 
049201 
OAZ207 
0AZ210 
OAZ222 
OAZ224 
OAZ241 
oAZ242 
OAZ248 

55 
50 
48 
33 
40 
38 

23 
28 

0035 
0044 
0049 
0057 
0058 
0059 
0071 
0072 
0081 

50 
18 
15 
80 
80 
65 
15 
25 
25 

008113 
0082 
0082D 
0084 
00170 
00171 
00200 
OCP71 
ORP12 

2b 
15 
25 
25 
30 
40 
98 
50 

90170 
Z6271 
ZTX107 
ZTX108 
ZTX300 
ZTX304 
ZTX500 
ZTX503 
ZTX531 

10 
18 

15 
18 
28 
20 
20 
80 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
_.__..._ Express Postage & Insurance Sp one valve plus Ip 

each additional valve. ORDERS over E5 Post free. 6,000 types in stock send for lists, Sp. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SWI6 2BF 

® Tel. 01-769-0199/1649. Open to callers Mon -Sat 9 a.m. -5 p.m. Closed Saturday 1.00 -2.30 p.m. 

Vary the strength 
of your lighting with a 

WWM 

The DIMMASWITCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up in exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. Two 
models are available, with the bright 
chrome knob controlling up to 300w or 
600w of all lights except flourescents at 
mains voltages from 200 -250v, 50Hz. The 
DIMMASWITCH has built -in radio: 

600 -£3.20 Kit from £2.70 
300 -£2.70 Kit from £2.20 

All plus 10p. post and packing. 
Please send C.W.C. to:- 
DEXTER & COMPANY 

2 ULVER HOUSE, 19, KING STREET, 
CHESTER CH1 2AH Tel: 0244 -25883, 
As supplied to H.M. Government Departments. 

274 

NEW RANGE O.H.F. TV AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays. 7 element £225. 
11 element £2.62 0, 14 element £3.00. 
18 element £3.50. Wall mounting with 
Cranked Arm. 7 element £3.25. 11 element 
£3.75. 14 element £4.126. 18 element £4.50. 
Chimney Mounted Arrays complete. 7 ele- 
ment £4.00. 11 element £4.373. 14 element 
£4 75. 18 element £5.25. Complete assembly 
instructions with every aerial. Low Loss 
co -axial cable 8/p yd. King Teleboosters- 
Lab gear U.H.F. Boosters from £3.75. 
Belling Lee `Concord' all band V.H.F.( 
U.H.F. mains operated pre -amp £7;50. 
State clearly channel number required on all 
orders. p.p. Aerials 40p. Accessories 15p. 
C.W.O. or C.O.D. 

BBC - ITV- FM AERIALS 
B.B.C. (Band 1) Loft £1.25. 
Wall S/D £1.621. 'H' array 
£3,00. ITV (Band 3) 5 ele- 
ment loft array £2.25. 
7 element £2.75. Wall 
mounting 5 element £3.25. 
Combined BBC /ITV loft 
1 + 5 £2.75.1 + 7 £3.370. 
Wall mounting 1 +5 £3.8711. 
Chimney mounted 1 + 5 
£4 50. Preamps from £3.75. 
Combined BBC /ITV /BBC 2 
aerials 1 + 5 + 9 £4.00. 
1 +5 +14£450.1 =7= 

14 £5.00. Available loft only. FM radio 
loft S/B 971p. `H' £1.921. 3 element array 
£2.876. Standard co -axial cable 5p yd. 
Coax plugs 86p. Outlet boxes 30p. Diplexer 
crossover boxes 874p P. & P. Aerials 40p; 
accessories 15p C.W.O. or C.O.D. (Min 
C.O.D. charge 171p.) 5p for fully illustrated 
lists. 

Callers welcomed -open all day Saturday. 
K.V.A. ELECTRONICS (Dept. P.W.) 

40 -41 MONARCH PARADE, 
LONDON ROAD, MITCHAM, 

SURREY 01 -648 4884 

4-S1ATION INTERCOM 

Solve your communing: 
lion problems with this 

4- Station Transistor Intercom system (1 master and 
8 Sibe), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Sibs and 
Subs to blaster. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /o8 switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. 5 P. £0.40. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On oft switch and volume control. Price £18.96 

INTERCOM /BABY ALARM 

Same er 4.8ía ,. n P ,..In fur two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 86tí. connecting wire. 
Battery 13p. P. fi P. 20.25. 

PRICE 
ONLY 

E3.15 

FT TDnsstorTclEPNONE MR/HER ` 1! 12.28 
Why not boost 
business effi- 

ciency with this ineredibie Dr -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
oft switch. Volume Control. Battery 190. extra. 
P. 5 P. 20p. Full price refunded II not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.8) 
169 KENSINGTON HIGH STREET, LONDON, W.S. 
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FIND BURIED TREASURE WITH THIS 

READY BUILT & TESTED 

Treasure On II( 

Locator £4m95 
Module (99() 

EAVESDROP ON THE EXCITING WORLD OF 
AIRCRAFT COMMUNICATIONS - JUST OUT 

V.H.F. AIRCRAFT BAND 
CONVERTER 

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE. 
Ready built and tested -just plug in a PP3 battery and 'phones and it's working. Put it in a ease, 
screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT 
520! Extremely sensitive- penetrates through earth, sand, rock, wood, dirt, water, etc. -EASILY 
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS- 
TORICAL RELICS, BURIED PIPES, KEYS, NAIL -IN- TREES. ETC., ETC. Signale exact location 
by "beep" pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL 
so stable and sensitive it WO detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES 
CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days electronic 
beachcombing -it's almost like having a licence to print money! Unclaimed treasure now exceeds the 
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST -TREMENDOUS 
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. 
ORDERS DESPATCHED-IN STRICT ROTATION. SEND NOW £495 + 30p care. (99/- + 6 / -) etc. 
(High quality Danish Stethoscope headphones £2275 (55/ -) extra if required). 

SOOTHE YOUR NERVES, RELAX WITH 

AMAZING RELAXATRON 
CUTS OUT NOISE POLLUTION -SOOTHES YOUR NERVES! Don't 
underestimate the uses of this fantastic new design -the RELAXATRON 
is basically a pink noise generator based on avalanche operated transis- 
tors. Besides being able to mask out extraneous unwanted sounds, it has 
other very interesting properties. For instance, many people find a 
rainstorm mysteriously relaxing, a large part of this feeling of well -being 
can be directly traced to the sound of falling raindrops! -a well known 
type of pink noise. A group of Dentists have experimented on patients with 
this pink noise -NO ANESTHETICS WERE USED! The noise ostensibly created a most definite reaction on these patients' 
nervous systems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING 
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX - then build this fantastic Relaxatron. Once used you will never want to be without it -use this amazing pink noise gen- erator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard PP3 batteries (current used so small that battery life is almost shelf -life) CAN BE EASILY BUILT BY ANYONE OVER 
12 YEARS OF AGE using our unique, step -by -step, fully lllustated plane. No soldering necessary. All parts including case, a pair of crystal phones, Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only £2.25 + 25p (45/- + 5/ -) 
P. & p. parts available separately.) 

IiÍÍ ,tn « ,,. : 

ONLY 

£2.37 
(47/6) 

Many thousands of v.h.f. Aircraft Band Converters now 
selling in B.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach control, airport tower, 
Hear for yourself the disciplined voices hiding tenseness on 
tack downs. He with them when they have to take nerve 
rippling decisions in emergencies-Tune into the inter- 
national distress frequency. Covers the aircraft frequency 
band including HEATHROW, GATWICK, LUTON 
RINOWAY, PRESTWICK ETC., ETC. CLEAR AS A BELL: 
This fantastic fully transistorised instrument can be 
built by anyone nine to ninety in under loo hours. (Our 
design team built four -everyone worked first time). No 
knowledge of radio or electronics required. No soldering 
necessary. Fully illustrated simply worded instructions 
take you step -by -step, Uses standard PP3 battery. Size 
only d?," x 3" x 1I °. All you do is extend rod aerial, place 
close to any ordinary medium -wave radio- (even tiny 
portables) NO CONNECTIONS WHATEVER NEEDED. 
Use indoors or outdoors. THERE WILL BE ENORMOUS 
DEMAND FOR THIS NEW DESIGN, SEND NOW, ONLY 
2217 (47/6) +23p (4/6) p. & p. for all parts, including case, 
nuts, screws, wire, etc., etc. (parts available separately). 

only 
£2'25 

(45/ -) 

GET A GOOD NIGHT'S SLEEP -EVERY NIGHT! 
INGENIOUS ELECTRONIC only 

£2.75 
(55/ -) 

SLEEP INDUCER 

BUILD 5 RADIO AND 
ELECTRONIC 

PROJECTS 

CAN'T SLEEP AT NIGHTSP DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULD YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT? Then build this ingenious elec- tronic sleep inducer. It even stops by itself so you don't have to worry about it being on all night) The loudspeaker produces soothing audio -frequency sounds, continuously repeated -but as time goes on the sounds gradually become less and lees -until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A control is pro- vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours. No knowledge of electronics or radio needed. Extremely simple, easy -to- follow, step -by -step, fully illustrated instructions included. No soldering necessary. Works off standard batteries -extremely economical. Size only 3° x 4a° x 1;" -take it anywhere -All parts including ease, loudspeaker, components, note, wire, screws, etc. eta. THERE WILL BE A GREAT DEMAND FOR THIS UNIQUE NEW DESIGN -SEND NOW £2.75 + 25p (55/- + 5 /-) p. & p. (parts available separately). 

REAL WORKING ELECTRONIC ORGAN 
Don't confisse with ordinary electric organs that simply blow afr 
over mouth -organ type reeds etc. Eight months were spent in 
creating and testing this superb, revolutionary electronic 
organ. Fully transistorized -no valves. Proper self- contained 
loudspeaker. Fifteen separate keys span two full octaves -play 
the "Fellow Ross of Texas ", play "Silent Night ", play "Auld 
Lang Syne ", play lots and lots of similar tunes on this real 
working electronic organ. Although it's no theatre organ it's 
certainly no tiny thing, it measures 135 x 10 x 25 ". You have 
the thrill and excitement of building it together with the 
pleasure of playing a real, live, throbbing electronic organ. Take ONLY ' fit' it anywhere -play it anywhere, NO PREVIOUS KNOWLEDGE 
OF ELECTRONICS NEEDED -NONE WHATEVER. No 
soldering necessary. it really is as simple as a.b.c. to make. 

Anyone from nine years upwards can build it easily in one short evening following the fully illustrated, 
- step-by-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- 185 /) MEET at our low, low building price. ONLY £275 (55/ -) + 23p (4/6) p. & p. for all parts, including 

case, loudspeaker, transistors, condensers, resistors. knobs, transformer. volume control, wire, nuts, screws, simple (but full) instructions, etc- etc. Uses standard battery (parts available separately). Have all the pleasure of making it yourself, finish with an exciting gift for someone. 

£2.25 
(45/ -) 

SHORTWAVE TRANSISTOR RADIO 
Can be built in one evening 

At last! After trying countless circuits searching for easy build, work 
first-time short waves. Giving advanced world -wide performance, we chose 
this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step, 
easy -as -ABC, fully illustrated instructions. (We built ten prototypes and 
every one worked first time) no soldering necessary. 76 stations logged on 
rod aerial in 30 mins. -Russia, Africa, USA, Switzerland, eta Experience 
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad- 
casts. Uses PP3 battery. Transistorised (no valves!). Size only 3" x 4j" a 1 }". 
As tremendous demand anticipated price held to only £$25 (45f -) + 
17p (3/6) p. & p. for all parts incl. Cabinet, screws, instructions etc. (Part 
available separately). 

TOTAL 
BUILDING }J 

PRICE 
(39/6) 

Amazing Radio Construction 
set I Become a radio expert for 
£1.97 (39/6). A complete 
Home Radio Course. No ex- 
perience needed. Parts includ- 
ing aimpleinetructionsfor each 

design. Illustrated 
Step -by -step plans, 
all Transistors, loud - 
speaker, personal 

phone, knobs, screws, etc., all you need. Presentation Box S7p 
(7/6) extra as illus. (if required) (extra parts available separ- 
ately) no soldering necessary. Send only £1.97 (39/6) + 23p 
(4/6) p. & p. 

FIND 
BURIED TREASURE! 

TREASURE LOCATOR 
TRANSISTORISED 

NOW IT'S HERE AT LAST, after experimenting for four and a 
half months with a multitude of different circuits and carrying 
out actual field tests with prototypes, our design team have come 
up with this real winner. This fully portable transistorized metal 
locator detects and tracks down buried metal objects --it signals 
exact location with loud audible sound (no phones used) -noes 

any transistor radio which fits inside - 
no connections needed. FINDS GOLD, 
SILVER, LOST COINS, JEWELLERY, 
KEYS, WAR SOUVENIRS, ARCHAE- 
OLOGICAL PIECES. METALLIC ORE. 
NUGGETS ETC. ETC. Outdoors or in- 
doors. Extremely sensitive. will signal 
presence of certain objects buried several 
feet below ground I No knowledge of 
radio or electronics required. Can be 
built with ease in one short evening by 
anybody from nine years of age upwards, 
with the wonderfully clear, easy to 
follow, step -by -step, fully illustrated 
instructions -it really is easy as 

A.B.C. transistorized - no 
ONLY valves. Uses standard PPS 

battery. No soldering neces- 
sary. Size of detector head 
13$" x 10' x 2; ". Great 
demand expected at this 

remarkably low price - 
ORDER WHILE PRE- 
SENT STOCKS LAST. 
All parts including de- 
tector head case, nuts, 

crews, wire, simple 
instructions etc. etc, 
ONLY £2'37 (47/6) + 
27p (5/6) P. & P. 
(Sectional handle as 
illustrated 75p (15/- 
extra). Parto available 
,separately. Made up 
looks worth £15 I 

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW22) 8(r Wetstb 
&uQne Gayro , Lmoinnutde 

(STAFF WANTED FOR ALL DEPARTMENTS) eC.allers Welcome 9 a.m. -6 p.m. inc. Saturday 
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are twóltereo amplifiers -the RT100 for ceramic cartridges, the RT1of 
tmagnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just 

iiketop- priced,units. FETs give you more of the signal you want, and almost 
b i öf the background hiss you don't, Both units have a jack socket to plug 
in 1iècfphones and there's a separate output for tape recorder. Filters (an 
unusual feature in this price range) and tone controls give a wide range of 
bass and treble adjustment which compensate for input deficiencies and 
domestic acoustic conditions. 

Viscount Ill Audio 
Suite complete 

PRICES SYSTEM 
Viscount III RT101 amplifier £22.00 *90p p&p 
2x Duo Type II speakers, £14.00 2p&p,. 
Garrard SP25 Mk. III with ', 
MAG. cartridge, plinth 
and cover £23.00 + £1 

Total £59.00 
Available complete for only £52.00 + £2.50 

P&P 
SPECIFICATION 
14 watts per channel into 3 to 4 ohms. Total distortion 
Q a 10W Q 1kHz 0.1 %. P:UJ 150mV into 3 Meg. 
P.U.2 4mV @l kHz into 47K. equalised within ±1 dB 
R.1.A.A. Radio 150mV into 220K. (Sensitivities given 
at full power.) Tape out facilities: headphone socket, 
power out 250 mW per channel. Tone controls and 
filter characteristics. Bass: +12 dB to - 17dB ® 
60 HZ. Bess filter. 8dB per octave cut. Treble control;. 
treble + 12 dB to - 12 dB @ 15 kHz. Treble filter: l 2 
dB per octave. Signal to noise rat /o: (all controls at 
max) RT101 - P.U.1.& radio - 65d B.P. U.2 - 58 dB. 
RT100 same as RT1 Q1 but P.1.1.2.450 mV into 3 Meg. 
Cross talk better than -35d8 tut all inputs. Overload 
characteristics 26d0 on all ineSts. Size 131'xvxa* ; 

Radio and TV Components (Acton) Ltd. 21 c High Street. Acton. London WNti 
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O.AllenquiriesS.A.E. 
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SYSTEM 
As System 1, but With 2 x Duo Type I l l 

Speakers at pair £32.00 + £3 pep 
Ave ilablecomplete for £69 + £4 pep 
SYSTEM 3 
Viscount Ill Amplifier RT100 £17.00 + 90p p&p 
2 x Duo Type Il speakers, pair £14.00 + £2 p&p 
Garrard SP25 Mk. with CEH.diamond 
cartridge, plinth and cover £21.00+ £1 pep 

Total f 52.00 
Available complete for only £49.00 + £2.50 

SPEAKERS Duo Type Il 
pip 

Size 17" x 10$" x sr. Drive unit 13" x 8" with 
parasitic tweeter. Max. powerlewatts,3 ohms. 
Teak veneer cabinet. £14 pair + £2 p &p. 
Duo Type Ill Size 234" x 114" x 94 ". Drive unit 
13rx8rwith H.F.sp sake r. Max. power20watts 
at 3 ohms. Frequency range 20Hz to 20kHz. 

veneer cabinet. £32 pair + £3 P &p.. 
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SOUND 50 THE ELEGANT SEVEN Mk. III 
(350m W Output) 
7 transistor fully -tunable M.W. -L.W. superhet 
portable. Set of parts. Complete with all com- 
ponents, including ready etched and drilled 
printed circuit board -back printed for foolproof 
construction. 
MAINS POWER PACK KIT : 75p extra. 

Price £5.25 plus 50p. P. & P. 
Circuit 13p FREE WITH PARTS, 

50 WATT AMPLIFIER & SPEAKER SYSTEM 

THE DORSET (600mW Output) 

7- transistor fully tunable M.W. -L.W. super - 
het portable. Set of parts. The latest modulised 
and pre -alignment techniques make this simple 
to build. Sizes : 12 x 8 x 3in. 

Price £5.25 plus 50p P. & P. 
Circuit 13p FREE WITH PARTS 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last -to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 30Hz at 18KHz. Total distortion: less than 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: t 13dB at 
60Hz. Treble Control Range: f 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" x 20" x 10" incorporating 12" heavy duty 
25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme -Black and 

COMPLETE SYSTEM E5 ® P£4 Sound 50 amp and 2 speakers P. & P. 

or available separately. Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each phis £1.75 P. & P. 

THE RELIANT Mk III 
SOLID -STATE GENERAL PURPOSE AMPLIFIER 

in simulated teak case £7.25 plus P. & P. 50p 

SPECIFICATIONS 
Output 10 watts. Output impedance -3 to 4 ohms. 
Inputs 1. -xtal mic 10mV Tone Controls- Treble control range d: 

12dB at 10KHz. 2. -gram/radio 250mV. Bass control range t 13dB 
at 100Hz. 
Frequency Response -(with tone controls central) Minus 3dB points 
at 20Hz and 40KHz. Signal to Noise Ratio- better than 60dB. 
Transistors -4 silicon Planar type and 3 Germanium type. Mains 
input- 220/250V. A.C. Size of chassis- 101in. x 41in. x 2 1in. For use 
with Std. or L.P. records, musical instruments, all makes of pick -ups 
and mikes. Built and tested. 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 

loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 

sensitivity at 1MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 
Pre -aligned I.F. module and tuner together with 

comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 

Size 7in x 2in x 42in deep. 

See previous page for address 

SET OF PARTS 

£6.30. 
plus P. & P. 50p. 
Circuit diagram 13p. Free with parts 

Speaker, baffle and fixing kit 
£1.25 extra plus 25p. p. & p. 
Postage free when ordered with 
parts. 

&SV COMPO 
,00 NFN 

4 TS R4TV 
fC'ON) ' L1M`O 
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ISETS 8R5of 
45for £1.02. DAF96,DDF96, DK96, DL96:4 for â14894 I 

COMMUNICATION RECEIVERS from the 
U.S.A. The leaders in specialist radios 

UNIQUE in VHF frequencies 
UNSURPASSED in performance & styling 
They NOT ONLY receive Aircraft, Shipping (VHF and 
SW), Taxis, Ambulances, Fire Service, T.V. Sound, Hams, 
Gas, Electric and Water Boards, Public Services and many 
other Commercial and Industrial Radio. Telephone mobile 
transmissions .. . 

BUT ALSO Classical Music, Pop and All That Jazz ! ! ! 
TURN ON TO INSTANT' SOUND . These are Communications 
receivers and unique entertainment sources in one neat, transistorised 
portable package. They keep exciting Aircraft, Shipping, RT mobiles 
plus Medium Wave, FM National and Local broadcasts at your fingertips. 
Both are extremely reliable and feature large powerful PM dynamic wide 
range speakers, switchable AFC to prevent FM drift, tone control, dial 
lighting, sensitive swivel telescopic VHF and rod aerial, precise slide rule 
vernier tuning, external aerial and earphone sockets (cuts off speaker 
for private listening). Earpiece supplied. Operate from standard batteries 
or mains. 

BUY DIRECT AT PRICES 15% BELOW RETAIL VALUES 

MODEL MPR 3005 5 BAND MODEL MPR 3016 6 BAND 

MEDIUM WAVE 530- 1605kcs 
MARINE 1.4- 4.6Mcs 
FM /VHF 87- 108Mcs 
AIRCRAFT VHF 108- 136Mcs 
HIGH VHF /PB 146- 176Mcs 
Batts. incl. Plus 62fp PIP 

Impressive finish in Walnut with 
deep Chrome die -cast side panels 
and grained inserts. Trimmed 
with brushed Aluminium and 
black speaker grille. Log scale for 
easy tuning. Size 9f" x 12" x 4 ". 
Wt. 5flbs. approx. 

SAME BANDS & FREQUENCIES 
AS MODEL MPR 3005 PLUS 
ADDED FEATURE OF SW 5.0- 
12.0Mcs (with Fine Tuner). 
Batts. incl. Plus 62fp PIP 

Styled in elegant black case with 
luxury Chrome trim, soft padded 
speaker grille, die -cast sides and 
walnut insert. Size 8f" x 11" x 3f". 
Wt. 5lbs. approx. 

EARPIECE SUPPLIED WITH BOTH 
MODELS ' 

The latest in contemporary U.S.A. 
innovation 

infracexicAnits HEAR T.V. SOUND 
7: //SOUND 

All channels 2- 13. Also UHF 
(many areas) and RT mobiles 

MODEL MPR 3073. THE FIRST IN T.V. SOUND 
Sensitive swivel telescopic aerial receives LOCAL 
AND DISTANT TV TRANSMISSIONS. PLUS 
FULL MEDIUM WAVE AND VHF /FM BANDS 
TO RECEIVE YOUR USUAL NATIONAL AND 
LOCAL RADIO STATIONS. This unique model 
has stylish leatherette trim, handsome walnut 
grain inserts and smart chrome trim. 22 tran- 
sistor /diode superhet circuit. AFC, AGC, 
Tone Control, Slide rule tuning. Works from 
standard batteries or mains. Earpiece supplied 
for private listening. Log scale for easy tuning. 

STOCKTON PARTNERS 
(Dept PW), Importers & Distributors, 
Brighowgate, Grimsby. Tel: 0472 64196/ 
58815. Suppliers to Government Depts., 
Industry, Radio, TV, Press, etc. 

PORTABLES 

Plus SOp PIP. Batts. incl. 
BANDS : 

MW 535- 1605Kcs 
FM /VHF 88- 108Mcs 
TV 1.58 -88Mcs 
TV 2.175- 218Mcs 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

1115 .28 25U4GT .57 DL96 88 EL500 .82 PCL82 48 UABC80 .88 
195 22 30C1 .90 DY86 28 EM80 -41 PCL83 .60 UAF42 .51 
1T4 .18 30C15 .63 DY87 28 EM81 41 PCL84 47 UBC41 .52 
384 .28 30C17 .80 DY802 40 EM84 83 PCL85 45 UBF80 .84 
3V4 .37 30C18 .67 EABC80 32 E1187 47 PCL86 .41 UBF89 88 
5U40 28 3055 -78 EAF92 50 EY51 48 PCL88 72 1.70084 .55 
bV4G 37 30FL1 .83 EB41 40 F.Y86 42 PCL800 .77 UCCBS 38 
5Y3G$.. 30 30FL12 72 EB91 11 EZ40 .43 PENA4 .42 UCF80 86 
6Z4G '.87 30FL14 .72 EBC33 40 EZ41 .43 PEN360 .70 1701142 82 
6/30L2 58 30L1 .32 EBC41 54 EZ80 .23 PFL200 .58 UCH81 82 
6AL5 11 30L15 62 EBC90 22 EZ81 44 PL36 49 UCL82 .85 
6AM6 18 30L17 73 EBF80 33 GZ30 37 PL81 .48 UCL83 .55 
6AQ5 26 301'4 ' .65 EBF89 31 GZ32 43 PL81A .51 UF41 .58 
6AT6 .22 30P12 .77 ECC81 18 GZ34 50 PL82 .83 .88 
6AU6 22 30P19 65 F.CC82 28 KT41 .77 PL83 .35 UL41 80 
6BA6 -22 30PL1 .63 ECC83 85 KT61 .55 PL84 43 UL44 £1.00 
6BE6 29 30PL13 85 ECC85 28 KT66 83 PL500 .65 UL84 .85 
6BJ6 .42 30PL14 .70 ECC804 60 LN319 .83 PL504 .67 UM84 .22 
6BW7 .80 30PL15 .90 ECF80 30 LN329 .72 PM84 .87 UY41 .41 
6CD6G £1.10 35L6GT .45 ECF82 30 LN339 63 PX25 £1.17 UY85 .28 
6F14 .45 35W4 .28 ECH35 80 N78 87 PY32 .55 VP4B .77 
6F23 -71 35Z4GT 25 ECH42 63 P61 .50 PY33 .55 Z77 .22 
6F25 62 807 .45 ECM]. 29 PABC80 35 PY81 .27 Transistors 
6K7G .12 
6K8G 17 

6063 
AC/VP2 

.82 

.77 
ECG-83 
ECH84 

41 PC86 
97 PC88 

51 
51 

PY82 .27 
PY83 .88 

AC107 .17 
AC127 .18 

6Q70 .26 B349 .65 ECL80 85 PC96 42 PY88 .85 AD140 .37 
68L7GT .27 B729 82 ECL82 88 PC97 .40 PY800 .37 AF115 .20 
68N7GT .30 CCH35 87 ECL86 40 PC900 87 PY801 .87 AF116 .20 
6V6G .23 CL33 .95 EF39 23 PCC84 82 R19 .32 AF117 .20 
6V6GT .32 CY31 .33 EF41 60 PCC85 80 1120 .85 AFI18 .48 
6X4 .23 DAF91 .22 EF80 24 PCC88 .45 6725 .68 AF125 .17 
6XSGT .28 DAF96 48 EF85 81 PCC89 47 1726 .65 AF127 .17 
10P13 .60 DF33 .38 EF86 81 PC0189 51 U47 .68 0026 .25 
12A118 £2.25 DF91 .18 F,F89 27 PCC805 85 1749 .85 0C44 .12 
12AT7 .18 DF96 38 EF91 18 PCF80 80 1750 .89 0045 .12 
12A176 43 D1177 .22 EF183 29 PCF82 32 U5`L .31 0071 .12 
12AU7 .23 DK32 .37 EF184 82 PCF86 47 6778 .24 0072 .12 
12AX7 .28 DK91 .28 EH90 42 PCF800 87 U191 .62 0075 .12 
19BG6G .87 DK92 .42 EL33 55 PCF801 .83 U193 42 OCR .12 
20F2 .67 DK96 49 EL34 49 PCF802 .45 U251 .72 0091D .12 
20P3 .85 DL35 .35 EL41 55 PCF805 .87 U301 .52 0082 .12 
20P4 .92 DL92 .28 EL84 24 PCF806 80 17329 .72 00820 .12 
25L6GT .25 DL94 .37 EL90 26 PCF808 72 U801 .98 00170 .22 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

Tel. 01 -550 7441. 
Postage on 1 valve 5p, on 2 or more valves 3p per valve extra. 

Any parcel insured against damage in transit 3p extra. 

ESSEX. 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses' in Tele- 
vision ; Transistors ; Radar; Computers ; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes: We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 
8/71 

BRITISH NATIONAL RADIO SCHOOL 
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Diseosouízd 
P. A. AND DISCOTHEQUE EQUIPMENT 

-A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT 
AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS. 

D.J. 102 Discotheque Mixer Pre -Amplifier 
4 inputs each with its own volume control plus 
master volume control, PFL monitoring and mie 
override switches. 

Mize 100^ a 4 "x4 ". 
Suggested Retail Price £25.00 

D.). IOSS P.A. Amplifier 
4 channel mixing facilities each with separate inputs 
and volume controls 30 watts r.m.s. power output 
A.C. Mains 200/250v A.C. Size 11V a 5" a 6 ^. 

Suggested Retail Price £4100 

D.J. 70S Integrated Mixer Amplifier 
Power output 70 watts r.m.s. 4 channel mixer with 
separate inputs and volume controls, plus master 
volume and separate bass and treble controls. 
Size 150" a 5" x 6 ". 

Suggested Retail Price £53.00 

D.J. Disco -Amp 
Designed specifically for use with discotheques. 
Power output 100 watts r.m.s. Two mike inputs 
and two gram inputs, with independent volume 
controle plus bass and treble controls. 
Incorporates many exclusive features. 
Front panel size 160' a 7t.. 
Suggested Retail Price £5500 

c? 

F. as t V,- 

D.J. 101 Mixer Pre -Amplifier 
Six inputs allow full mixing facilities for all types of 
equipment. 9v battery operation. Size 10J^ x 2;" x 4,°,'. 
Suggested Retail Price £1400 

Discosound 40 Discotheque Pre -Amplifier 
Features independent inputs and volume controls 
for two microphones and two turntables plus separate 
bass, treble and master volume controls. Self 
powered and ideal for use with Discosound 100 
Power Amplifier (is capable of running 10 of these 
power amplifiers -total 1000 watts) 
Front panel size 160" e 7 ". 
Suggested Retail Price £40.00 

Discosound 100 Power Amplifier 
100 watts r.m.s, power amplifier (at 8 ohms) 
utilising all silicon transistors and features full 
automatic overload against short or open circuit,. 
Frequency response 20. 20,000 Hz ± 3db. 
Distortion less than 1% at 70 watts r.m.s. t 1db. 
Size 100^ a 8" a 7'. 
Suggested Retail Price £49.00 

D.J. 103S Stereo Pre -Amplifier 
A high quality stereo discotheque pre -amp unit.. 
Incorporating two microphone and two turntable 
inputs each with independent volume control, 
plus bass, treble, balance and master volume 
control Offers full mixing and monitoring facilities. 
Front panel size 160" x 30". 
Suggested Retail Price £49.50 

D.J. 30L Psychedelic Light Control Unit 
3 channel light unit enabling bass, middle and treble 
frequencies from the amplifier to be operated 
individually. Handles 1000 watts per channel. 
Front panel size 10" x 6 ". 
Suggested Retail Price £5750 

0.11.406 Sound Operated 3 Channel Light Unit 
Features built -in microphone which eliminates the 
need for connections to any amplifier or sound 
source. 
Handles 1000 watts per channel. 
Suggested Retail Price 25625 

D.J. DIMMER 3000 
3 channel light dimmer unit offered in two versions: 
Dimmer 3000 -a straight three channel dimmer unit 
with mains input and three light outputs. 
Dimmer 30000 -for use in conjunction with D.J.30L 
Light Control unit only and has three mains inputs 
and three light outputs Front Panel size 10' x 6'. 
Suggested Retail Price £5250 

Discosound Disco -Wheel 
A projector designed to project a range of liquid 
wheels and colour change wheels for special lighting 
effects, adding colour and variety 
to any form of entertainment. 
Size 70" x 100' a 50 ̂ . 
Suggested Retail Price £5000 

A range of complete Discotheques with 
matching Speakers also available. 

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 1 2 MONTHS 

For full details of the Discosound range of products call at or write to your nearest 
Discotheque Centre - Demonstrations given at any time. 

DISCOSOUND HENRY'S RADIO LTD., 
122 Balls Pond Road, London N.1. Tel: 01- 2545779 309 Edgware Road, London W.2. Tel: 01 -723 6963 
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SLASH PRICES! 

SUPERB PLINTHS & 
COVERS £3 :50 50p P.P. 
for Garrard and B.S.R. SP25, SL65B 
3500, 3000, 2025TC, 2000, 1025, 5100, 
AT6, AT60, 40B, B.S.R. McDonald 
range. All decks are finished in teak 
polish and will blend in any modern 
home. The covers are of tinted Pers- 
pex (please state deck when 
ordering). 
SUPERIOR PLINTHS AND 
COVERS FOR GARRARD ÁP75 
AP76, SL72B, SL75B and SL95B, 

£4.99. P.P. 60p (R.R.P. £9.50 

FOR ALL YOUR NEEDS IN 
HI -FI EQUIPMENT SEND A 
LARGE S.A.E. or PAY A VISIT 
TO OUR 3- STOREY WARE- 
HOUSE 

SPECIAL: OFFER 
GARRARD SP25 Mk. 111 
GOLDRING G800H Superb 
Plinth and Cover. 
SINCLAIR Project 60- Stereo 60 
Pre- Amplifier and Control Unit. 
2 Z30's and PZS. 2 WHARFE- 
DALE Unit 3. List Price 882.31. 
OUR PRICE ESS, F. & P. E1.75. 

TURNTABLES P.P. 600 
Garrard SP25 Mk. III .. £1097 
Garrard 2025TC with Sonotone 9TAHC 

Cartridge .. . 
Garrard A70 Mk. II .. .. 
Garrard SL65B .. .. 
Garrard AP76 .. .. 
Garrard SL72B .. .. 
Garrard SL75B .. .. 
Garrard 401 .. .. 
Garrard SL95B .. .. 
Goldring GL75P .. 
Goldring GL75 .. 

£875 
£1097 
£1275 
£1875 

£25 
£2775 
£2750 

.. £34 
£35 

£2850 

Open 9.30 a.m, to 7 p.m. Monday 
to Wednesday; half day Thursday 
until 1 p.m.; late night Friday until 
8 p.m.; Saturday 9.30 a.m. to 6 p.m. 

UP TO 609Th 
TURNTABLES (continued) 

Goldring GL69 .. .. 
Thorens TD125 
Thorens TD150AB /2 
Pioneer PL11AC complete 
Dual 1219 .. .. .. 
Dual 1209 .. .. 
Philips 202A .. .. 

0 o 

.. 
£62 

£39 

£4t 
.. .. £54.00 

CARTRIDGES P.P. 12p. 
Goldring G850 .. .. .. £4.20 
Goldring G800H .. .. .. .. £6 
Goldring 9800 .. .. .. .. £7 
Goldring G800 /E . .. .. .. £11 
Goldring G800 /SE .. .. .. .. £18 
Sonotone OTAHCD .. .. .. £175 
Shure M3D .. .. .. .. £495 
Shure M44E .. .. .. .. £850 
Shure M75E .. .. .. .. - £15 
Shure M55E .. .. .. .. £920 
Shure M445/7 .. .. .. £7.20 
SMC101 .. .. .. £325 

AT66 5/7 LC /HC .. .. £470 
ADC 10E Mk. 2 .. .. £27 

TAPES 
PHILIPS, BASF, SCOTCH. ETC. BIG 
DISCOUNTS, SEND FOR LIST. 

2 Showrooms devoted to specially 
selected systems. 
EASY TO FIND -50 YARDS FROM (B.R.) 
STOKE NEWINGTON STN. 
67, 149, 247, 73, 76, 243 Buses Pass our 
door. 

4U1 
PW8, 50 STAMFORD 

Telepholne: Ot 806 6N, 
N.16. 

PERSONAL CALLERS PLEASE NOTE -Cheques are only accepted when accompanied by a Bank Cheque Card (not Barclay Card). 

R7 DÄYS 
Thé New Picture- Book'wa of learning 

ELECTRICITY(5vols B AS IC EL.EC TRON ICS (6vois) 
You'll find it easy to learn with this out- 
standingly successful NEW 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. The books are based on 

This carefully planned series 
of manuals has proved a valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"READABLE AND INTERESTING" 
The Manuals are so readable and interesting that I do not think this magazine does full justice to the wonderful contents. 

S.T.P., Bangor. 

"REAL HELP" 
I find the Basic Manuals the best in their class and a real help in my work in phototype electronics. C.L.P., Cardiff 

"FIRMEST RECOMMENDATION" 
You have my firmest recommendation in favour of this method of Self Teaching. B.W., Blackburn. 

the latest research into simplified learning 
techniques. This has proved that the PICTORIAL APPROACH to learning is the quickest and soundest way of gaining mastery over these subjects. 

TO TRY IT, IS TO PROVE IT 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the IN above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 

NI ELECTRICITY £4.501 Cash Price, or Down Payment tof £1.00 
amounts. d follow sby 4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS 

in 
£5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly payments £1.00 each. Total £6.00. This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial) 
BASIC ELECTRICITY J BASIC ELECTRONICS Ej 

Prices include Postage and Packing. 

Signature ..... ............................._. ........................... ............................... . (If under 21 signature parent 
........................_... 

gnature required of parent or guardian) 

® NAME ... ............................... 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS ...................... 

A TECH -PRESS PUBLICATION 
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TRANSISTORS 
NEW L1ST-NEW PRICES 

SEND FOR FREE COPY TODAY 
Brand New Fully Guaranteed 
2N404 20p BC107 12p BYZ13 25p 
2N696 15p BC108 12p BYZ1521-00 
2N697 15p BC109 12p OET880 87p 
2N706 10p B0118 15p MAT100 25p 
2N706A 12p B0114 25p 1AT10180p 
2N930 25p BC115 20p MAT120250 
trouai 25p BC116 25p MAT12180p 
2N1132 25p BC116A 80p MJ25018187 
2N1302 80p BC118 250 MJ290132.25 
2N1303 20p 110139 850 MJE370 971, 
2N1304 25p BC184 25p MJE520 87p 
2N1306 25p BClßb 20p MJE2955 
2N1306 25p BC186 22p 8137 
2N1307 25p BC137 25p MJE305587p 
2N1308 25p B0138 250 MPF102 42p 
2N1309 25p BC147 17p 3IPF103 35p 
2N1613 22p BC148 12p MPF10437p 
2N1711 25p BC149 20p MPF105 400 
2N2147 750 BC154 87p NKT21740p 
2N2160 809 BC157 20p NKT277 20p 
2N2218 201) BC158 17p NKT40375p 
2N2219 20p BC159 20p NKT404821) 
2N2222 20p B01890 15p 0A5 200 
2N2222A25p BC177 25p OAP 10p 
2/62369 20p BC178 25p 0A10 25p 
2N2484 85p BC179 27p 0A47 10p 
2N2646 50p BC182L 12p 0A70 lOp 
2N2904 20D BC188L 12p 0A73 10p 
2N2904A251) B0184L 15p 0A79 10p 
2112905 25p BC212 12p 0A81 10p 
2N2908 20p BCY30 25p 0A85 12p 
2N2906A25p BCY31 30p 0A90 10p 
2N2907 23p BCY32 50p 0A91 7p 
2N3926 10p 1301i33 250 0A90 7p 
2113011 25p BCY34 800 0A200 7p 
2N3053 20p BCY88 40p 0A202 10p 
2N3054 50p BCY89 $5p 0016 50p 
2163056 75p BCY40 50p 0020 97p 
2N3525 BCY68 25p 0021 500 

£140 BCY69 25p 0023 80p 
2N3702 lOp BCY70 15p 0C24 80p 
2163703 10p BCY71 20p 0C25 87p 
2N3704 15p BCY72 15p 0026 25p 
2N3705 15p BCY78 80p 0C28 60p 
2103707 15p BCY79 80p 0C29 óop 
2N3709 10p BCZIO 85p 0035 50p 
2163710 lOp BOZ11 45p OC36 60p 
2163819 85p BD112 60p 0041 25p 
2163820 80p BD121 85p 0C42 30p 
2164058 15p BD123 809 0043 40p 
2N4061 15p BD124 75p 0044 17p 
2N5457 85p BD125 50p 0045 159 
2165458 37p BD131 75p 0070 lß8 
2N5459 56p BD232 850 0071 15p 
28301 50p BD153 82p 0072 25p 
28302 50p BD156 57p 0073 30p 
28303 800 BDY1081.25 0074 SOp 
28304 75p BDY1121.82 .0075 25p 
40250 5Op BDY1721.50 0076 25p 
40361 50p BDY1821.75 0077 40p 
40362 55p BDY1981.97 OC81 25p 
AAY30 10p BDY618125 0082 25p 
AAY42 159 BDY62£100 OC83 25p 
AAZ13 12p BF175 25p 0084 25p 
AAZ17 10p 13F102 800 00139 25p 
AC107 37p BF154 40p 00140 37p 
AC126 25p BF158 80p 0C141 62p 
AC127 25p BF159 800 00170 25p 
AC128 25p BF167 25p 0C171 80p 
AC176 25p BF170 ß5p 00200 40p 
AC187 30p BF173 SOp 00201 70p 
AC188 30p BF177 40p OC202 80p 
ACY17 80p BF178 25p 00203 40p 
ACY18 25p BF179 40p 0C204 40p 
ACY19 85p BF180 85p 00205 75p 
ACY20 20p BF181 85p OC206 900 
ACY21 20p BF182 SOp OC207 909 
ACY22 lOp BF184 20p OCP71 97p 
ACY89 50p BFI85 20p ORP12 50p 
ACY40 15p BF194 17p ORP60 40p 
AD140 50p BF195 15p ORP61 429 
AD149 50p BF196 15p TIP29A 50p 
AD161 87p BF197 15p TIPSOA 60p 
ADi62 37p BF200 37p TIPSIA 82p 
AF114 25p BF274 87p 

TIP33A 
750 

AF115 25p BFX13 250 
A1116 25p BFX29 P5p 8100 
AF117 25p BFX30 25p TTP84A 
AFI18 82p BFX37 82p £200 
AF124 25p BFX84 25p T1S48 40p 
AF125 20p BFX85 35p TI880 281, 
AF126 17p BFX86 25p TI861 25p 
AF127 17p BFX87 259 TIS62 27p 
AF139 80p BFX88 20p ZTX107 15p 
AF178 478 BFY18 80p ZTX108 15p 
AF179 65p BFY50 22p ZTXS0012p 
AF180 52p BFY51 POP ZTXSO115p 
AF181 42p BB'252 22p ZTX302 80p 
AF186 40p BFY53 17p ZTX803 20p 
AF239 40p BFY90 8513 ZTX3O4 25p 
ASY26 2Sp B8X20 17p ZTX500 20p 
A8Y27 82p B8X21 20p ZTX501 25p 
ASY28 250 BSX76 150 ZTX502 258 
ASY29 80p BOY-95 150 ZTX603 20p 
A8Y67 47p B8Y95A15p ZTX604 40p 
ABM 42p BY100 15p ZTX631 80p 
BA115 7p BY126 150 
BA164 lOp 6Y127 20p DISCOUNTS 
BAX13 Bp BY182 85p 10% 12+ 
BAX16 7p BYZ70 40p 
BAY31 7p BYZ11 35p 
BAY38 17p 

15% 25+ 
20% 100+ 

BYZI2 Sop Any one type 

HENRY'S Cos INTEGRATED CIRCUITS 
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW FULL SPECIFICATION LOW COST TTL - 

7400 RANGE OF INTEGRATED CIRCUITS 
Part Price sad 
No. Ceramic Description 'l -84 25 -89 100 850+ 
7400 Quadruple 2 -input NAND Gate - 23p Sop lop lgp 
7401 Quadruple 2 -input Positive NAND Gate 

(with open collector output) 238 20p 15p 13p 
7402 Quadruple 2 -input Positive NOR Grates 23p 20p 15p 138 
7405 Quadruple 2 -input Positive NAND Gates 

(with open. collector output) 23p 20p 15p 138 
7404 Hex Inverters 23p 20p 15p 13p 
7405 Hex Inverter with open collector 28p 208 15p 13p 
7410 Triple 3 -input Positive NAND Gates 23p Sop 15p 13p 
7413 Dual 4 -input Schmitt Trigger 35p 32p 29p 25p 
7420 Dual 4 -input Positive NAND Gates 23p 20p 15p 13p 
7430 8 -input Positive NAND Gatee 23p top 15p 13p 
7440 Dual 4 -input Positive NAND Buffers 23p 20p 15p 13p 
7441 BCD to decimal nixie driver 87p 770 66p 60p 
7442 BCD to decimal bender (4-10 lines, l of 10) 87p 77p 67p 60p 
7447 BCD -Seven- Segment Decoder /Drivers BFY90 6Sp 

(15 -V Outputs) £1.40 £1.30 £120 £1.05 1000 MC /S 7450 Expandable dual 2 -input AND -OR- INVERT 23p 208 15p 138 
7451 Dual 2 -wide 2 -input AND -OR- INVERT GATES 23p 29p 15p 13p 
7452 Quad 2 -input Expandable AND -OR- INVERT 23p 20p 15p 13p 
7454 4 -wide 2 -input AND -ORINVERT Gates 288 20p 158 12p 
7460 Dual 4 -input Expander 238 20p 15p lap 
7470 Single-pbase J-K Flip -Flop 35p 32p 29p 25p AFI39 30p 7472 Master -slave J -K Flip -Flop 858 32p 29p 25p Siemens V.H.F. 7478 Dnal Master slave J -K Flip -Flop 43p 40p 37p 33p 
7474 Dual O type Flip -Flop 93p 40p 37p 33p 
7475 Quad latch 47p 95p 43p 40p 
7478 Dual J -K with pre -set and clear 47p 45p 43p 40P 
7480 Gated Full Adders 878 77p 878 608 
7481 16 -bit read /write memory £1.30 £125 £115 £1.00 OC170 Mullard 25p 7482 2 -1at Binary Full Adders £1.30 £1.20 £1.00 858 25 + 21 7483 Quad Full Adder S7p 77p 878 80P 100 + 17p 
7490 BCD decade cut Exclusive OR Gates ß1p 708 BOp 508 500 + I5p alp 77p 87p 80P 
7491 8 -bit Shift Registers £1.21 £100 87p 75p 
7492 Divide -bTwelve Counters 87p 77p 67p SOp 00171 Millard 30p 7498 4 -bit Binary Counters 87p 77p 870 608 

. 25 } 278 7494 Dual entry 4 -bit shift register 87p 77p 87II 808 100 + 22p 7495 4 -bit up-down shift register 878 77p 878 SOp 
7498 5 -bit Parallel in parallel out Shift Register 87p 77p 878 60p 
74100 8 -bit Bietable Latches £175 £1.85 £1.85 £1.35 BY127 Mullard 20p 
74118 Hex Set -Reset Latches £180 £1.20 £100 858 I OODe I amp Plastic 74121 Monostable Multivibrators 87p 77p 67P 608 25 + 178 74141 BCD -to- Decimal Decoder /Driver 878 778 678 608 100 } 15p 74145 BCD- to-Decimal Decoder /Drivers £1.80 £170 1160 £1.50 500 + 13p 74151 8 -bit Data Selectors (with Strobe) £1.40 £1.30 £1 -20 £1.05 
74158 Dua14- Line -to -1 -Line Data S electors /Multiplexers £1.40 £1.80 £1.20 £1.05 
74191 Binary Counter reversible £550 £886 £800 £2.50 SCI13 SGS I5p 
Devices may be mixed to qualify for quantity price. 25 + I3p Data available for above series isa booklet form, pries 108. (Ref No. 10). 100 + 1 I p Larger nantity prices Extn- 4- Dual Inline 14 PM Socket 30 . each 16 Pin 35 . each. 500 + Op 

SEMI-CONDUCTORS 
LOCK -AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AF1 l4 Mullard 259 AFI I5 Mullard 25p 

100 + 17p 100 + 17p 
500 + I5p 500 + 15p 

AFI 16 Mullard 25p 
25 + 20p 

100 + 17p 
500 + 15p 

AFI 17 Mu I lard 25p 
25 + 20p 

100 + 17p 
500 + 15p 

2N3055 7Sp 
Mullard 115watt 
Silicon Power 

25 + 65p 
100 + 50p 

25 + 60p 
100 + 55p 
500 + 50p 

25 + 25p 
100 + 228 
500 + 19p 

INTEGRATED CIRCUITS SILICON RECTIFIERS MCFC4000P LA709a 65p 
2112 1101304 22.75 

1 AMP MINIATURE WIRE ENDED PLASTIC I-C. 12 42.75 MC724P 60p 
RECTIFIERS PA246 £245 741c (T05) 85p 

Type P.I.V. 1 -49 50+ 100r 500 +1000+ TAA263 75p 7410 (DIL) 858 
IN4001 50 89 7p 8p 5p 4p TAD100 £1.97 7090 (TOO) 65P 
IN4002 100 9p Sp 7p Sip gip TAD110 81.97 709e (DIL) 850 
1/64003 200 10p 9p 74p gp Op 3001303 £2.80 Toshiba 20 watt 
I164004 400 10p Op 8p 7p Op ÚL900 40p Amp £4.47 
0164005 600 12p lop 9p 7p 7p UL914 40p Toshiba 
IN4006 800 1Sp 14p 12p llp 9p 1/1,92S 40p PreAmp£1.50 
IN4007 1000 298 16p 130 12p 10p 

ZENER DIODES 
1.6 AMP MINIATURE WIRE ENDED PLASTIC 400 NM 5% Miniature 

3 -33 0C45 Mullard I Sp RECTIFIERS BZY 88 Bane. All voltages 3. 
Type P-I-V. 1 -49 50+ 100+ 500 +I000+ Volt - 15p each. 25 + 13p 

L4 01 50 108 9p Sp 70 Bp 25+ 128; 100+ 10p; 500+ Sp; 100 + 12p 
PL4002 100 llp 10p Sp Sp 71, 

1000+ 8p. Any one type. 500 + 10p 
PL4003 200 12p llp 10p 9p Op 115 Watt 5% Natal ease. Wire Ends. 1000 + 8p 
PL4004 400 12p lip 108 9p Op 6.8V. all voltages to SOOT. 268 each. 
PL4005 600 15p 18p 110 10p 91) 

1000+ 
22p; 1y 19p; 

type. 5 + 17P; 0075 Mullard 258 PL4008 000 109 17p 13p 12p g Watt Plastic Wire Ends 5% 25 + 21 PL4007 1000 208 17D I5p 188 11D 
All voltages 6- 8 -100V. 30p each. 100 + 17p 

25+ 27p; 100+ 2Sp; 500+ 23p; 500 + 158 
8 AMP PLASTIC WIRE ENDED RECTIFIERS 1000+ 21p. Any one type. 1000 + 138 OC72 Mullard 2Sp 
Type P.I.V. 1-49 50+ 100+ 500 +1000+ 10 Watt Stud Mounting 5% 25 + 20p 
PL7001 50 POp 188 17p 16p 14p All voltages 5.1-100V. 400 each. 100 + 178 
PL7002 100 20p 19p 18p 178 lop 25+ ß7p;100+ 35p. Any one type. OC20 978 500 + I5p 
PL7003 200 22p 20p lap 189 188 Mullard 100v 1000 + lip 
PL7004 400 25p 23p 210 208 180 - TRIACS 25 + 8Sp 
PL7005 600 28p 24p 23p 22p 20p 100 + SOP 
PL7006 800 278 25p 24p 230 21p P-I- Cur- (All stud mounting) 500 + 75p O03 25p 
PL7007 1000 80p 28p 268 24p 22p Type Volta rent 1-49 60+ 100+ 

OÁ202 10p 
SILICON Diodes 

25 + 8p 
100 + 6p 
500 + Sp 

1000 + 4p ss 
0C42 Mullard 30p 

25 + 25p 
100 + 23p 
500 + 21p 

1000 + 18p 

2N3819 Texas 35p 
25 + 30p 

100 + 25p 
500 + 20p 

1000 + (Pp 

2N2646 40P 
Motorola 

Uniju nctton 
25 + 35p 

100 + 30p 
500 + 25p 

AFI86 40p 
Mullard V.H.F, 

25 + 35p 
100 + 30p 
500 + 25p 

111113 25p 
Mullard 6a 200v 

25 + 20p 
100 
500 } 15p 

BC107. 0C108. 
BC109 12p each 

I.T.T. Planars 
25 + llp 

100 + IOp 
500 + Bp 

OCP71 97p 
Mullard Photo 

25 + 858 
100 + 80p 
500 + 75p 

0C28 62p 
Mullard Power 

25 + 55p 
100 + 50p 
500 + 42p 

OC71 Mullard 159 
25 + 12p 

100 + 10p 
500 + Bp 

ORP12 Mullard S0p 
25 + 4Sp 

100 + 42p 
500 + 40p 

2N930 2Sp 

100 + 20p 
S00 + 17p 
1000 + I5p 

POTTED BRIDGE RECTIFIERS 
(SILICON) SIZE t z } z tine. 

Cur- 
Type PA-V. rent 1-49 50+ 100 h 500+ 
1002 100 2 amps 80p 558 50p 459 
2002 200 2 amps 70p 650 80p 55p 
4002 400 2 amps Sop 75p 70p 658 
1004 100 4 amps 70p 609 55p 50p 
2004 200 4 amps 75p 70p 65p 608 
4004 400 4 amps 80p 75p 70p 850 
6002 600 2 amps 90p 808 75P 70p 
6004 600 4 amps 90p 80p 758 70p 
1006 100 6 amps 750 70p 85p SOp 
2006 200 6 amps 80p 75p 70p 850 
4006 400 6 amps £1.10 £100 90p 80p 
8006 600 6 amps £1.25 £110 8100 909 

SC35A 100 3 amps 99p 758 85p 
8C35B 200 8 amps 95p 80p 70p 
SC35D 400 3 amps 21.00 85p 75p 
SC40A 100 8 amps £1.00 85p 75p 
SC40B 200 6 amps £1.20 £1.00 85p 
8040D 400 6amps £1.25 2140 11.00 
8045A 10010.amps £1.25 £1.10 21.00 
8045E 20010 amps £1.35 21B0 81.10 
0045» 40010 amps 11.50 11.35 £120 
8050A 10015 amps 21.65 2150 21.35 
8050B 20015 amps 11.75 11.80 21.45 
SC5013 40015 amps 2200 £1.75 £1.80 
8040E 500 6 amps 21.50 21.25 21.10 
8045E 50010 amps £1.75 £150 2135 
8050E 50015 amps £2.25 82.00 21-75 
DIAC 8T2 20p 

Larger quantity prices E. tn. 4 

HENRY'S SEMI- CONDUCTOR DEPARTMENT 
303 EDGWARE RD.. LONDON, W2. TEL: 01.723 1008/9 

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. 

0C44 Mullard I7p 
25 + 15p 

100 + 13p 
500 + Ilp 

1000 + 10p 

0CI39 Mullard 25p 
25 + 20p 

IOC } 17p 
500 + 15p 

imploomponoaee>m 
OCBI Mullard 25p 

25 + 20p 
100 + 17p 
500 + 15p 

25 + 20p 
100 + 17p 
500 + 15p 

1000 + 13p 

0084 25p 
25 + 20p 

100 + 17p 
500 + 15p 

1000 + 13p 

AF239 42p 
25 + 35p 

100 + 30p 
500 4- 25p 

1000 + 20P 

Now LIST NEW PRICES DISCOUNTS We respectfully ask 
1971 TRANSISTOR 10% 12+ ANY ONE customers to include 
LIST 1500+ 15% 25± Ì TYPE a mraimum £1.00 per 
SEND FOR YOUR FREE 20 %100+ order,ithalpstapiaaAlm, 
COPY TODAY POSTAGE7p- ALLORDERS & saves postage as will 
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DISCOTHEQUE EQUIPMENT 
PACKAGE OFFERS 

F.A.L. PHASE 50 MILLI AMPLIFIER £88.50 
PR. R.S.C. L12/25 25W L/S in cabinets £21.00 
Terms: Deposit 210.50 and 9 monthly 
payment. of £5 (Total £55.50) 
F.A.L. PHASE 50 MK.II AMPLIFIER 
PR. FANE POP 50 LISPFtRt.Rg 
Terms: Deposit £10.50 and 9 monthly 
payments of £5 (Total 555.50) £54.50 
F.A.L. PHASE 100 AMPLIFIER £61.95 
PR. L198 55W LIS in cabinets ßb9.80 
Terms: Deposit £22 and 9 monthly 
payments of £11 (Total £121) 
F.A.L. PHASE 100 AMPLIFIER 
4 FARE POP 50 L /SPEAKERS 
Terms: Deposit £14 and 9 monthly 
payments of £10 (Total £104) 

£52.50 
£88.50 
£21 

£121.75 
£81.95 
£42 

£108.95 

PACKAGE PRICE 

£49.50 Ir. 
PACKAGE PRICE 

£49.50 2". 
PACKAGE PRICE 

£110£6 

PACKAGE PRICE 

£94 Carr. £1.50 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range ensure£5 
surprisingly realistic reproduction. 
OR SENIOR 15 WATT INC. £6.75 Carr. 30p 
HF126 15,000 LINE SPEAKER carr. 35p 

R.S.C. COLUMN SPEAKERS 
IDEAL FOR VOCALISTS AND PUBLIC ADDRESS 

All types 15 Ohms covered in Rexine Vynair 
TYPE 04100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25 -30 WATTS TYPE C412S 50 WATTS 
Fitted four 8' high flux 8 watt speakers. Fitted four 12' 11,000 line 15 watt 
Overall size approx 48 x 10 ab in. Carr 50p speakers: Overall size approx 58 x 14 x 9 in. 

Terms: 1 Carr 75p 

payments £2£(T (Total £21) 
monthly £ 17.75 Terms 

£3 (Total £81) 
monthly £27.50 

RSC 132=no 

TYPE C4I00 100 WATTS inc. four 12" 50 watt speakers for conserva- {50.50 
tire rating. Extra heavy construction. Size approx 58 x 16 x 10" Acoustically 
filled and pressurised. Terms: Dep. £7.50 and 9 mthly. pyte. £5.45 (Total £56.55). Carr. £1 

30 WATT HI -FI AMPLIFIER FOR GUITAR, VOCAL OR 
INSTRUMENTAL GROUP. 

A 2 or 4 input, 2 vol. control Hi-Fi untt with Separate Bass and Treble 
controls. Current valves. Peak output rating. Strong Rexine covered cabinet 
with handles. Attractive black /gold P.V.C. facia. Neon indicator. For 200 - 
250v. A.C. mains. For 3 or 15 ohm speakers. Send S.A.E. for leaflet. 
Terms: Deposit £8.70 and 9 monthly £ i 9.95 payments of £2.10 (Total £22.60) Carr. 651 

HIGH QUALITY LOUDSPEAKER UNITS 
IN TEAK VENEERED CABINETS 
L13 13' x 8' 10 Watt L12 12' Also 
10,000 lines 3 or 15 25 WATT supplied 
ohms. State impedance 10,000 lines Resine 
required. 15 ohms. covered AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest high efficiency ceramic 
magnets. Treated Cone surround. "D" indicates Tweeter 
Cone providing extended frequency range up to 15,000 
c.p.s. Impedance 3 or 8 -15 ohms. Please state choice. 

Exceptional performance at low cost. 
HFSO1D S" SW £2.71 13F120D 12' 16W £4.75 
HF102D 10' 10W £3.40 HF120 12" 15W 25.50 
HF120 12' 15W £4.25 HF126D 12" 15W 15.90 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in 
suitable enclosure. Cast chassis Roll P.V.C. cone surround and long 
throw voice coil to achieve very low fundamental resonance of 
80 c.p.s. Tweeter cone is fitted to extend high note response. 

range 25 Hz to 15 KHz. Impedance 3 or £3,50 8 -15 O. Gauss 10,000. Remarkable value. 

HI -FI SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. 
All sizes approx. Carr. 30p. per enclosure 15 35 YES Size 16 a 11 a gin. Pressurised. Gives L 
pleasing results with any Bin. Hi -Fi 'speaker. 

£6 s47 SES For optimum performance with any Sin, T. 
Hi -Fi 'speaker. Size 22 x 15 x 91n. Ported 
5E10 For outstanding resulte SE12 For exclut prfmnce with 12in 
with 10in. Hi -Fi 'epkr £6.74 Hi-Fi speaker and Tweeter. £7.87 Size 24x15x1Oin. P'td. Size 25 a 15 x lotis. 

£515 40p £10a5046p 

L125 50 WATT 
Two tone Resine and 
vynair finish. Fitted 
pair of 12' 60 watt 
high flux speakers for 
conservative rating. 
Impedance 8.15 ohms. 
Or deposit £4 and 9 

onthly payments of 
£8.35 Total £54.15 

R.S.C. BASS REGENT 50 WATT AMPL FIER 
A powerful high quality all- purpose unit for lead, rhythm, bass 
guitar, vocalists, gram, radio, tape, Peak Output rating. 
Loudspeaker unit optional horizontal or vertical mounting. L60 * Two extra heavy duty 12in. Loudspeakers. 
* Four Jack inputs and two Volume Controls for Carr. £1.50 
simultaneous use of up to four pick -ups or "mikes ". 
Bass and Treble controls. Send S.A.E. for leaflet. 
Credit Terms Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 

FAL PHASE 50 MkII AMPLIFIER 50W 
Solid state 4 Separately controlled 
inputs. Plus master vol. control. 
Ind. Bass and Treble Controls. 
Protective circuit to guard against 
damage from accidental shorts. 
Output for Speaker /s 3.30 ohms. 
Size 17" x 7" x 7)' 200 -250v. A.C. mame. 
Output 60 watts music rating £33.50 Or deposit £6 & 9 monthly pay - 
mente £3.50. Total £37.50. Carr. 65p 

FAL PHASE 100 AMPLIFIER 100W 
Solid State. 4 Separately controlled 
inputs Plus master volume control. 
Ind. Bass and Treble Controls. 
Output for speaker /s 3.30 ohms. 
Protective circuit to guard against 
damage from accidental shorts. 

l.H.F.M. Output rating. £61.95 Or deposit 512 & 9 monthly pay- 
ments £615. Total E65-25. Carr. 75p 

Send S.A.E. for leaflets. 

R.S.C. PLINTHS for 
Superior Solid Natural Record 
Wood COastruetion Playing 

unite, 
cut for 
Garrard 
1025, 2025, 
3000,AT60, 
81125 etc. 

WITH TRANSPARENT 
£3.15 

PLASTIC COVER E6.30 
LEADING MAKES HI -F1 EQUIPMENT 

AT CLEARANCE PRICES 
AVAILABLE AT BRANCHES 

ONLY 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

TYPE BMI 
An all -dry bat- 
tery eliminator. 
Size 54 z 45 z 
21n. approx. 

Completely replaces batteries sup- 
plying 1.5v. and 90v. where A.C. 
mains 200/250v. 50c /s is available. 
Complete kit with diagram £3 
or assembled ready for use £9.50 

RECORD PLAYING 
UNITS 

Moneysaving units. Mounted 
on Plinth. Supplied with 
transparent plastic cover. 
Ready to plug into Amp. o 
Tape recorder. 
RP I C GARRARD 3000 

4 -speed Auto -change 
Unit with Sonotone 9TA /H 
Ceramic Stereo Cartridge. 

£ 19.45 Carr. Sop. 

RP23C GARRARD SP25 
Mk III fitted Gold - 

ring CS90 high compliance 
ceramic Stereo /Mono cart- 
ridge with diamond stylus. 

£26.09 Carr. 50p. 

RPC6 GARRARD 5200 
Auto Unit fitted 

Stereo Cartridge, Plinth & 
Cover as RP23C. 

L 15 Carr. 50p 
Other types available with Hag - 
netic cartridges and with alternative 
design plinths. 

R.S.C. TA6 6 Watt HI -FI 
SOLID STATE AMPLIFIER 
200 -250v. AC mains operated. Frequency Re- 
sponse 30. 20,000 c.p.s. -2dB. Harmonic Distor- 
tion 0.3% at 1,000 c.p.s. Separate Bass and 

Treble 'lift' and 'cut' controls. 3 input sockets for Mike, Gram, Radio or 
Tape. Input selector switch. Output for 3 -15 ohm spkre. Max. sensitivity 
5mV. Output rating I.H.F.M. Fully enclosed enamelled case, 95 x 21 x 
55'n. Attractive brushed silver finish facia plate 105 x 3 }in. and matching 
knobs. Complete kit of parts with full wiring £7.50 Carr. 40p diagrams and instructions. 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9.75 

R.S.C. AI 1 HI -FI 12 -14 WATT AMPLIFIER 

'I i.,1$ 

7, 

PUSH -PULL OUTPUT. Two input sockets with sep. 
vol. controls for mixing. High sensitivity, 5 valves. Base 
and treble controle. Response ± 3dB 30. 20,000 c /s. 
Hum level -60dB. Sensitivity 40 millivolts. For 
Crystal or Ceramic PUs. High Impedance "mikes ". 
For Musical Instruments etc. 

Sta. AC mains. For 3 A 15 ohm spkre. Complete kit. Full L1050 instructions and point -to -point wiring diagrams. Carr. 60p 
SAE for leaflet. Twin handled metal cover 51.75 
Factory built 214.75 or Dep. £3 and 9 mthly pymnts of £1.80 (Total £17.40.) 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High Our ceramic magnets. Heavy cast chassie. All carr. free. 

'POP' 100 'POP' 60 `POP' 50 
18" 100 Watt \/ 14,000 gauss 

8/150 
£22.05 
Dep: £8 and 9 monthly 
payments £2.10 
(Total £24.90) 

IS 60 Watt 
14.000 gauss 
8/150 

£ 12.90 
D.P. £8.10 and 9 
monthly payments. 
81.80 (Total 8151. 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
13,000 gauss 
15a £10.50 

Dep £2 and 9 
monthly pay- 
ments 51.15 
(Total £12.35) 
Pair suitable 
all purposes 

FANE 
LOUDSPEAKERS 

'POP' 25/2 
121n. 25 WATT 

Dual Cone 15 n (tor uses 
other than Bass Guitar 
or Electronic Organ). 

£6.75 ` 
or Dep. £l e:nd 9 mthly 

payments 75p 
(Total £7.75). 

R.S.0 A 0 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER Highly sensitive. Push -Pull high 

output, Hum level -70dB. Response 
3dB 30. 20,000 c /s. All high grade components. Valves EF86, 

EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres. Dance Halls Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Bass, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick -up etc. to be used 
for mixing purposes, 200 -250 v. 50 c/a A.0 mains. For 3 and 15 ohm speakers. Com- £ 1 5.75 plete Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
£1.75 Or factory built with E1,34 output valves and 12 months' guarantee for 519.75 Carr. 65p 
TERMS: Deposit £4 and 9 monthly payments of £2.10 (Total £22.90). Send S.A.E. for leaflet. 

RSC TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleav d where necessary 
Primaries 200 -250e. 60c /s. Screened 
MIDGET CLAMPED TYPE SI x 21 x 22in. 
250v., 60mA, 6.3v. 2a 90p 
250.0.250v., 60mA 6.3v 2a 95p 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 0.5v. 2a., 0- 5 -6.3v. la. £1.25 
250- 0.250v. 100mA, 6.3v. 4a., 0-5.0.3v. 3a. £1.99 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -0.3v. Sa. £1.99 
300- 0 -300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 

For Millard 510 Amplifier £2.40 
350.0.350v. 100mA, 6.3v. 4a., 0.5 -6.3v. Se. £1.99 
350.0.550v. 150mA, 6.3v. 4a., 0.5.0.3v. Sa. £2.40 
425.0.425v. 200mA, 6.3v. 4e., c.t., 5v. 3a. £4.49 
425.0.425v. 200mA, 6.3v. 4a., 6.3v. Sa., 5v. 

3a 54.89 
450- 0 -450v. 250mA, 6.3v. 4a., e.t., 5v. 3a. £4.99 
TOP SHROUDED DROP -THRO' TYPE 
250.0.250v. 70mA, 6.3v. 2a., 0.5.6.3v. 2a. £1.20 
255.5.250v. 100mÁ. 6.3v. 3.5a. £1.40 
250.5.250v. 100mÁ, 6.3v. 2a., 6.3v. la. 51.45 
350.0.350v. 80mA, 6.3v. la., 0- 5.6.3v. 2a £1.50 
250- 0 -250v. 100mA, 6.3v. 4e., 0- 5 -6.3v. Sa. £1.99 
300.0 -300v. 100mA, 6.3v. 4a., 0.5.6.3v. Se. £1.99 
300.0.300v. 130mA, 6.3v. 4a., 0.5.6.3v. la. 

Suitable for Mallard 510 Amplifier 52.35 
350- 0.350v. 100mA, 6.3v. 4a., 0.5.6.3v. Sa. £1.99 
550.0 -350v. 150mA, 6.3v. 4a., 0.5.6.3v. 3a. £2,85 

FILAMENT or TRANSISTOR POWER PACE 
Types 6.3v. 1.5a. 45p; 6.3v. Sa. 49p; 6.3v. Sa. 891; 
6.3v. ga. 51.15; 12v. la. 50p; 12v. 3a. or 24v. 
1.5a £1.20;0.9 -18v. I }a. 99p; 0.12.35 -42v. 2a. £1.60 
CHARGER TRANSFORMERS 0.9 -15v. 15e. 95p; 
4a. 99p; Sa. £1.10; 5a, 51.80; 6e. 51.49. 8a. 51.85 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/1.20v. 200. 230 -250v., 50 -80 watts 9914 
150 watts, £1.70 250 watts £2.49; 500 watts £5.25. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 (3 or 7,000 n to 8 tZ 45p 
Push -Pull 8 watts EL84 to 3 0 or 15 n 75p 
Push -Pull 10 watts 6V8, ECL86 to 3, 5, 8 or 

15 Si £1.25 
Push -Pull EL84 to 3 or 15 n 10.12 watts 51.20 
Pushh -Pull Ultra Linear for Musard 510, etc 51.99 
Push -Pull 15 -18 watts, sectionally wound 

6L6, %Tó8, etc., for 3 or 15 Cl £1.80 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 0 £2.90 
SMOOTHING CHOKES 150mA, 7.10H. 250 i2 
850: 100mA, 10H, 200 Sa 55p; 80mA, 10H, 
350 í145p; 60mA, 10H, 400 13 251). 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/12v. D.C. output. Max. A.C. Input 18v. 
la. 25p. 2e. 85p. Se. 50p. 4a. 65p. ea. 801. 
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Introducing R.S.C. MkIII SUPER 30 HI -FI STEREO AMPLIFIER 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. Ar 
On high u components by 
leading mannufafa cturers. /Y. 

/Carr 
tlt 

COMPLETE KIT OF PARTS 65a 
Or FACTORY BUILT with 12 months guarantee 7S" Dep. £5.75 and 9 monthly payments £3.50 (Total £3728)""'... - 
Or FACTORY BUILT in cabinet as illustrated 41615 
Dep. £8 and 9 monthly payments £3.86 (Total £40.74) 
PRINTED CIRCUITRY, TWENTY SILICON TRANSISTORS. 
FOUR DIODES, FOUR RECTIFIERS. 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH -BUTTON SELECTOR (1) Disc (2) Radio (3) Tape (4) Mono L 

(5) Mono R (8) SPEAKER DIS. (7) Mains on/off. 
Basa, Treble, and Bala ce. Plus Ceramic/Ma P.U. Switch. 

* SATIN SILVER METAL FACIA with black letter- 
ing, Black edged Knobs with bright silver centres. * PUSH -BUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES 

* TEAK. SUITABLE FOR ANY MODERN PICK- 
UP CARTRIDGE CERAMIC or MAGNETIC, 
REGARDLESS OF PRICE. 
WE RECOMMEND USE WITH THE BEST 
ANCILLARY EQUIPMENT THAT CAN BE 
AFFORDED. 

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 
10 watts R.M.S. (Continuous) Into 15 ohms. 

HUM & NOISE -75dB Min. Vol. -65dB Puff Vot. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70KHz 01% at 1000 Hz 10 Watts 
TREBLE CONTROL: +18dB to -12dB at 14KHz 
BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -58dB 
SENSITIVITIES: Disc Mag. 25mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plus pair tor tape recorder signal take off and 2 pairs for speaker 
connections. 

11-SC HIGH FIDELITY ST,EREO"PACKADE`OFFERS 
our u wire 'etching as recommen.ed for optimum performance.. end * TAI AMPLIFIER * SUPER 30 AMPLIFIER (15 + 15 S.A. E for coloured brochure showing other money-saving offers. 6.5 -i-6.5 watt in veneered housing 

watt) in veneered housing package prices apply providing * GARRARD SP25 MK III Player * GARRARD SP25 MKIII Turntable on > - unit on Plinth 
Plinth with cover all individual units are purchased 

from any branch within 3 months. * GOLDRING Cdia and 
stylus 

P.U. * GOLDRING 
diamond 

Ceramic Pickup Car- Cartridge with diamond stylus 
tridge with diamond stylus) See leaflet. 

1 * PAIR OF DORCHESTER * PAIR OF STANWAY II oI go rn @3\ Loudspeaker Units 
Speaker Units Special UU i S ecial Total Price 

Total - ' Carr. 8126 
Price Carr.gl.5o 'i Or Deposit £745 and 9 monthly 

r:.. -- payments £615 (Total £6430). 
Trans. Plastic Cover £3.15 extra. 
Package as above but with Garrard 3000 Auto - 
changer and Sonotmc 9TA Ceramic Cart- 
ridge in lien of 8P26 £51 .75 Carr. 
and 0820 el 25 
Or Deposit £6 and 9 monthly 
payments £5'70 (Total £57.30) 
Trans. Plastic cover £3.15 extra. 

* Super 30 Amplifier (15 + 15 watt) 
in veneered housing * Goldring GL69 II Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. * Pair of Stanway II speaker units 

Special Tocatal 
r). 

Price 
g1.ao 

£96.75 TERMS AVAILABLE ON ALL PACKAGE OFFERS 

Stanway II 
ATTRACTIVE TEAK or AFRORMOSIA 
VENEa1tED CABINETS and PLINTHS 

`YORK' HIGH- FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. COMPLETE A A * Response 30- 20.000 c.p.s. KIT Lc 

Impedance 15 ohms Carr. 63p * Performance comparable with units costing considerably more. 
Consists of (1) 12ín. 15 watt Bass unit with cast chassis, Roll 
rubber cone surround for ultra low resonance, and ceramic 
magnet. (2) 3 -way quarter section series cross -over system 

(3) 8 X 51n. high flux middle range speaker. (4) High efficiency tweeter. 
(5) Appropriate quantity acoustic damping material. (6) Handsome Teak 
veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £450 and 
9 monthly payments £2.25 (Total £24.75). 

DEMONSTRATIONS AT ALL BRANCHES 
RSC G66 6+6 WATT high quality STEREO AMPLIFIER 

Individual Ganged controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F.M. Suitable for Crystal Pick -ups, etc., and for loudspeaker 
output impedances of 3 to 15 ohms. For standard 200 -250v A.C. 
mains operation. Attractive silver finished 
metal facia plate & matching control knobs. 
COMPLETE KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT 
and comprehensive wiring £ ,, 9.99x; diagram and instructions 
Or FACTORY BUILT IN TEAK £12,99 VENEERED CABINET as illustrated 
or dep £2'50 and 9 mthly pymnts. £1'45 (Total £15.551 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or tilled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16 x II x 9fa. appr. Range 45- 15.000 
c.o.s. Rating 8 -10 watts. Fitted High flux 13 x Sin. £0.455 

. 4op Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 
STANWAY II Size 20 x 101 x 9 }in. approx. Rating 10 watts. Inc. 
13 x Bin. speaker with highly flexible cone surround, long throw voice 
coil and 10,000 line magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35- 20.000 c.p.s. Imp. 15 ohms. Gives f 17.85 smooth realistic sound output. See 'packageoffers' for illustration 

R.S.C. TAI2 MKIII 6'5 + 6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
MOHPIDELITY OUTPUT OF 5.6 WATTS PER CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge, Radio tuner, Tape 
recorder etc. lit- 3 separate switched input 
sockets on each channel * Separate Bass and Treble 
controls * Slide Switch for mono nse *Speaker Out- 
put 3.15 alarm * For 200 -250e. A.C. mains * Fry- 
quency Response 20-20,000 c.o.s. -2dB * Harmonic 

_..-.,. 
Distortion 0.3% at 1,000 c.o.s. Hum and Noise - 70dß * Sensitivities (1) 50mV (2) 
400mV (3) 100mV. Output rating LH.F.M. *Handsome finish Facia plate R Knobs. 
COMPLETE EN OP PARTS WITH.FULL WIRING DIAGRAMS & INSTRUCTIONS. 
Factory built with 12 months guarantee tE 19'50 or Deposit 83 and £ 15'S® Carr. 
9 mthly 'volts £2.15 (Total 822.351. Or in Teak veneer housing 40p. 
£23 Dry. £3 k 9 rattily payment. £2 55 tTvtal f26.05í. Send S.A.E. far leafle 

AUDIOTRINE A55 HIGH UALITY STEREO SYSTEM 
5 - 5 WATT OUTPUT 
GARRARD 5200 CHANGER 
WITH LOW MASS PICK- 
UP ARM AND STEREO 
CARTRIDGE. 
CONTROLS: 
TREBLE, BASS, VOLUME, 
STEREO, BALANCE. 

PAIR OF 
LOUDSPEAKER UNITS 
incorporating high flux 
8 x 5 ins. speaker. 
Size approx. 13 x 7 +x 81 ins. 

Price complete 
ONLY £42 

Operation on 200 - 250v. -- Carr. 81.25 

A.C. mains. Luxtui u Teak Veneer Finished Cabinets. Tran par nt Terms: Deposit £510 and 9 
plastic t.ited) cover included for main unit Silver monthly payments £4.50 Output rating. I.H.F.M finished facia plate and matching control knobs (Total £46.) 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 

WIN A CASSETTE TAPE RECORDER THIS MONTH -FULL DETAILS AT ALL BRANCHES 

LOW DEPOSIT 
CREDIT TERMS 
AVAILABLE ON PURCHASES OVER 
£8 (KITS OF PARTS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 3 MONTHS 

BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 

BLACKPOOL (Agent) O. & C. Electronics, 227 Church 
Street 

BIRMINGHAM 30/31 Gt. Western Arcade (Half -day 
Wed.) 021 -236.1279 

DERBY 26 Osmaston Rd., The Spot (Half-day Wed.) 
4136 

Tel. 
1 

DARLINGTON 18 Priescgate (Half -day Wed.) Tel. 681043 

EDI NBURGH 133 Leith St. (Half -day Wed.) Tel. 556 5766 

GLASGOW 326 Argyle St. (Half -day Tues.) Tel. CITy 4158 

HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 

HI -El CENTRES LTD. 

MAIL ORDERS TO: Audio House, 
Henconner Lane, Leeds 13. 

Terms C.W.O. or C.O.D. No C.O.D. 
under £1. Postage 25p extra under £2. 
30p extra over £2 or as quoted. Trade 
supplied. S.A.E. please with enquiries 
Branches open all day Sets. 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS 

32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 
5 -7 County(Mecca) Arcade, Briggate (Half -day Wed.) LEEDS Tel. 28252 
73 Dale St. (Half -day Wed.) Tel. CENtral 

73 LIVERPOOL 35 
238 Edgware Road, W2 (Half -day Thurs.) Tel. LONDON PAD 1629 

60A Oldharn Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 
106 Newport Rd. (Half -day Wed.) MIDDLESBROUGH Tel. 47096 
41 Blackett (Opp 

Tel. 21469 NEWCASTLE UTIPON 

13 Exchange Street (Castle Market Bldgs6 SHEFFIELD (Half -day Thursday) Tel. 20716 
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One year's 
electronics 
experience 

ONC 
orC&G? 
Then become a Radio Technician with 

the National Air Traffic Services. 
You would work on the installation and 
maintenance of a wide range of sophisticated 
electronic systems and specialised 
equipment throughout the U.K. You would 
be involved with RT, Radar, Data 
Transmission Links, Navigation Aids, 
Landing Systems, Closed Circuit T.V. and 
Computer Installations. You could also work 
on the development of new systems. 

To qualify for entry to our training 
course you must be aged 19 or over, have 
at least one year's experience in electronics 
and preferably 0.N.C. or C. Et G. (Telecoms). 
Your starting salary would be £1,143 (at 19) 
to £1,503 (at 25 or over), scale max. £1,741 
-shift duty allowances. Good career 
prospects. 

Send NOW for full details of how you 
can become a Radio Technician. Complete 
the coupon and return to A. J. Edwards, 
C. Eng., !WEE, Room 705, The Adelphi, 
John Adam Street, London WC2N 6BQ, 
marking your envelope "Recruitment 

S I meet the requirements, please tell me more about 
If the work of a Radio Technician. 

I NAME 

ADDRESS 

i 
A /PW /17 

Not applicable to residents outside the 
United Kingdom. 

NATS 
National Air Traffic Services 
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BC.221 MAINS POWER UNITS 
200/250v I/P OIP plus 135v at 20 Ma from electronic voltage 
stabiliser also 6.3v A.C. for heaters. Uses 4 valves made to 
fit in battery compartment of unit with small control box 
with swt and fuses. Supplied new with cire and mains lead. 

Price £6.00 plus 60p carr. 

STATIC INVERTORS 115V 400 C/S I PHASE 
These all- transistor units provide a sine wave 0/P from a D.C. 
I/P of 23 to 28v D.C. at approx. 9 amps for an 0/P of 180 VA. 
Use 14 transistors all silicon except 0/P switching. Overall size 
9 x 10 x 3 ". These units are fitted overload protection and have 
stabilised 0 /P. Made by A.C. Cossor to a very high specification. 
Supplied new unused with connecting data. 

Price £12.00 plus 50p Carr. 

RX /IND APN -9 

This is a swt tuned Rx with CRT Ind unit, the Rx covers 1/8 to 2 
Me /s in 4 channels. The Ind section uses CRT type 3BP1 3" 
green screen and 34 octal type valves 6SN7, 6SL7, 6SK7, 65,17, 
6H6, 6Y6, 523, 2X2, VR105, 6N7, 6SA7, there is also a high grade 
100Kc xtal, the CRT is fitted Mu Metal shield, all contained in 
case size 20 x 12 x 8" black crackle finish, These units are for 
115v 400c /s supply, the tube is well suited to scope use or 
modification to 1'6 Mc s Pan Adap. Supplied with circ. Available 
new with magnifier and visor at £8 plus 75p carr. 

HEAVY DUTY MAINS TRANS 
Pria ,200/220/240v 50c /s Sec 500 -0 -500 at 400 Ma or can be 
connected to give 1 Kv at 200 Ma. Varnish finish tag connec- 
tions, size overall 51 x 51 x 41. Supplied in new cond. 

Price £2.25 plus 40p post. 

OSCILLOSCOPES VARIOUS 
Hartley type 13a with probe leads etc. Good condition. Price 
£2200. Solarton CD513 used condition less graticule D.C. to 
10 Mc /s blue phosphor tube £18. Solartron CD513.2 D.C. to 
10 Mcjs green phosphor tube. Good condition. Price £35. 
USM -25 (OS -4) 115v 50c /s I/P high grade pulse and time 
measuring scope response to 11 Mc /s. Good condition. Can be 
used as general purpose scope with probes, etc. Price £18 
all scope plus £1 carr. All units tested supplied with circuit 
diagrams. 

MISC. ITEMS 
Solartron Stabilised 0/P P.U. 200/250v I /P, 0 /Ps H.T. 250 
or 300v at 200 Ma, 63 at 4a twice, 63 at 1a. Price £4.50 
Delay unit with 230v to 6.31.7a and 6.3 3a trans, 6CH6, EF91, 
EB91, ECC82 valves, 2 x tog. smts, 2p 11w yax swt etc. Price 
£1.50. Trig Stab Unit with 2 x 0C45 and 2 x 0C41 transis. 
delay units, 6 x wander plugs, pots. etc. in case 11 x 63 x 5 ". 
New £1.50. Variacs 115v 400 c/s can be used on 40v AC 50c /s 
to give 0 to 40v 0/P at 5 amps £1.75. Meters 0 to 1 Ma 3f" 
scaled 0 to 1 £1/50. 1 -0 -1 Ma 3;" scaled 1 -0 -1 £1.50. 500 Ua 
scaled 0 to 5 2ä" OSD £1. Transformers 230 Pria. Sec 235 -0- 
235 at 80 Ma 6.3 3a 6.3 la, 5v 2a. Price £1.50. Also Sec 
250 -0 -250 at 60 Ma 5v 2a, 63 2a soiled, £1 00. Table Cabinets 
size 19" x 12" x 10" with front panel and some parts £1.50. 
American 73 Radio Mag, new back issues 8 for £1.15. 
Silicon Diodes IN1614 200 P.I.V. 5a ea. 4 for 50p. INI206 600 
P.I.V. 12e ea. 4 for £1.25. Choke L.V. 25H at 1 amp. Price 65p. 

All above prices include post or carr. All goods ex equipment 
unless stated otherwise. S.A.E. with enquiry 

An Hs SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 SHL 
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PHILIPS STEREO AND MONO 
AUTOCHANGER 

t. jt Poet 

Precteion hi -ti quality 
at bargain price. 
Silver and grey - 

deck enamelled finish. 101in. dia. turntable. 4 speeds, 
16, 83+ 45 and 78 rpm. Plays 7, 10, 12ín. dires wnich 
can be mixed. Fitted renowned Philips ping -in pick -up 
with stylus LP Stereo /EP and 78. Sensitivity 100mV. 
Frequency response Mops- 16Ee05. Lightweight stylas 

pre 8. Below e e 
grammes. 

s, 
Board size required 14 x 121 in. 

PHILLIPS PORTABLE PLAYER CABINET 

Size 18 x 155 x 7f in. Out for above deck. Amplifier apace 
14 x 6 x 3 5in. Satin aluminium front grille. Really smart 
appearance. Black /White or Green /Grey. £4 Pool 
Chrome fittings. 25p 

BSR C.I09 SUPERSLiM 
STEREO AND MONO CHANGER 

12', L0' or 7 records. Au°._ 
Auto high Manual. A high 
reality unit backed by BSR 
reliability with 12 month.' 
guarantee. AC 200/250v. 
Site 131 X 11 5in. 
Above motor board 31in. 
below motor board 2 #in. 
with STEREO and MONO XTAL £7.75 t 
GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond and Mono Sapphire. SP25 Mk H £15 
Model 8500 Stereo and Mono Aotochanger 214. Poet 25p. 
RECORD PLAYER PORTABLE CABINET £3.75 Space for amplifier and antochanger. Post 25p. 
RCS DE -LUXE 8 WATT AMPLIFIER. Ready made 
with 2 -etage triode pentode valve, 8 watts output. Tone 
and volume controle. Isolated mains transformer, knobs, 
loudspeaker valves ECL82, EZSO. 
Response 50- 12,000 cps. Sensitivity 200mV. Post 25p. ill 
RSC 2 WATT AMPLIFIER with loudspeaker £3 and valves CELS2 and ÚY85 Post 25p 

H.C.S. TEAKWOOD BASE. Ready cut out 42.75 for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2.75 Durable tinted plastic, attractive appearance. 

EMI PICK -UP ARM with mono atal and stylus £1-25. 
EMI JUNIOR 4 SPEED RECORD PLAYER £3 Post 
Mains operated motor, turntable and pick up 25p. 
HI -FI PICK -UP CARTRIDGES. Diamond Stereo /Mono. 
STA £2.90; GP94 £2.75; GPM £2'25; Mono GP91 21.50; 
GCS £125; GP87 95p. ACOS L.P. only SOp. 
All standard fixing complete with stylas. 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial.. 85p 
Oso. P50/IAC 30p 
I.F. P50 /2CC 470 kale 88p 

Spare Cores 3p 
Driver Trans. LFDT4 50p 
Printed Circuit, PCA1 50p 

Sed I.P. P50 /3CC 83p J.B. Toning Gang 65p 
P51/1 or P51/2 38p Weyrad Booklet IOp 
P50/3V 88p OPTI 55p 
Mallard Ferrite Rod 8 X ;in. 20p, 6 x 91e. 25p. 

VOLUME CONTROLS 
Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. LIS 16P. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge 5E. S.P. Transistor 25P 

80ohm Coax 4v. yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. 2140; 80 yd. U. 
FRINGE LOW LOSS i nP pd Ideal 825 and colour. "Y 

8 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 

Carbon 
10 

Kfto 2 g... 25P 
LONG 

MS to 00 K.40p 
VEROBOARD 0.15 MATRIX 

2# x 5in. 19p. 25 x 390n. 16p. 39 x 35ÿn. 19p. 81- X Sin. 26p. 
EDGE CONNECTORS 16 way 25p; 24 way 88p. 
PINS 38 per packet 17p. FACE CUTTERS 88P. 

S.R.B.P. Board 0.15 MATRIX 2 5is. wide 3p per lin.. 
S}in. wide 4p per 1 in.; 5in. side Sp per lin. (up to 17in.). 
S.R.B.P. undefiled kin, Board 10 X Sin. I5p. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2-1-in. aides. 
6 x 4ta. 45p; 8 x Oto. 50p; 10 x lin. 70p; IS x Dia, 90p: 
le x 8in. OOP; 12 x Sia. SCp. 
ALUMINIUM PANELS 18 a.w.g. 6 x 4fn, Sp; 8 x Oin. I51:: 
10 x lin. 17p; 12 x 8in. 23p; 14 x 9in. 27p; 12 x 1ß10.32p. 
15 inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
2 p. 2 -way, or 2 p. 8 -way or 8 p. 4 -way 25p each. 1 p. 12 -way. 
or 4 p. 2 -way, or 4 p. 3 -way 25p. 
1 inch DIAMETER Wavechange "MAKITS" 1 p. 12 -way, 
2 p. 6 -way, 3 p. 4 -way, 4 p. 3 -way. 8 p. 2 -way, 1 water BOp, 
2 wafer 90p. Extra wafers up to six 30p each. 
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 200 ohms Super Sensitive .. 21.75 
LOW RESISTANCE HEADPHONES I -5 ohms .. £200 
DE LUXE STEREO HEADPHONES 8 ohms .. £3.25 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 

200/250 
v. A.0 
Leaflet 
S.A.E. 

£2.35 
Post 15p 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

for Mike, Tape, P.O., Guitar, etc. 
Battery 9-12v or H.T. line 200 -800v D.C. operation. 
Size 1I' z i5 z 9'. Response 25 e.p.e. to 25 Ec /s. 26db gaia. 
For on with valve or transistor equipment. 
Fall instructions supplied. 
Brand new. Guaranteed. Details S.A.E. 90p rit 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V .. 14p 100/25V .. 10p 18+16 /500V .. 55p 
4/350V . . 14p 250/25V .. 14e 50 +50/850V .. ß5p 
8/460V .. 14p 500/25V .. 20p 80 +100/050V.. 58P 
18/450V ibp 8 +8/450V 18p 22 +82 /250V .. 18p 
32/450V 20p 8+16/450V 20p 82 +32/450V .. 83p 
25/25V 10p 18 +18/450V 25p 32 +32 +0213502 43p 
50/50V .. 10p. 82 +82/350V 25p 100 +60 +50 /36004ßp 
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 80, S0, 100, 
209mF 15V 10p 500, 1000mF 12V 18p; 2000m0 95V 35p. 
CERAMIC 1pF to 0.01 mF, 4p. Silver Mica 2 to 5000pF, 4p- 
PAPER 850V -0.1 4p, 0.5 13p; ImF 15p; SmF 150V 15D. 
500V -0001 to 0.05 4p; 0.1 5p; 0ß5 Sp; 0.47 25p. 
1,900V- 0.001, 0.0022. 00047, 001, 0'02, Sp; 0.047, 01, 14p. 
SILVER MICA. Close tolerance 1% 2-2 -500pF 8p; 509 -2.200 
PI( 10p; 2,700- 5,800pF 20p 6,800pF -0.01, mid 30p; each. 
TWIN GANG. "0 -0" 208PF . 176pF. 85p; Slow motion drive 
386 +865 with 25 -1- 25pF, 50p 500pF slow motion, standard 
45p; email 8 -gang 500pF £110. SHORT WAVE. Single 2bpF 55p 
CHROME TELESCOPIC AERIAL, swivel base, 28ía. 20p. 
TUNING. Solid dielectric. 10OpF. S00WF, 35p each. 
TRIMMERS. Compression 80, 50, 70pF, Sp; 100pF, 150pF, 
Sp; 250pF, 18p; 600pF. 750pF 10p; 1000 pF 10p. 
RECTIFIERS CONTACT COOLED ; wave SOneA 38p; 
85mA 48p. SILICON BYZ1S 80p; BY100 30p; BY127 30p. 
EX- GOVERNMENT RECTIFIERS 250v, 200mA, 80p, 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 20p. 
RESISTORS. } w., S w., 209ó 1p; 2 w. 5p. 
HIGH STABILITY. S w. 2% 10 ohms to 1 meg., 10p. 
Ditto 6% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 6 watt, 10 watt, 16 watt 
10 Ohms to 100E, 10p each; 2# watt, 1 ohm to 8'2 ohms 10p 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

ß3p Sin. 89p 1tin. 98p loin. 01(20 231tin.£2-21 
gin. 83p lin. 98p 1 }áa. £1.03 1lin. £1.45 2 5-in. £288 
gin. 84p 1ÿS in. 98p lain. £108 Sin. £1.99 lin.eq.£1-SI 

AM -FM /VHF TUNING GANG 
Super quality small size 15 x It x 

play spindle 15- x lin. 385 + 
365 pF with 25 + 26 pF. British 
made. Geared slow motion drive 
6:1. Plastic dust cover. ORA tapped 
front vxing. Cast aluminium frame 

50p Peat Free 

MAINS TRANSFORMERS 25p each 
250-0 -250 50 mA. 6.3 v. 2 amps, centre tapped .. 21-10 
250 -0 -250 SO mA. 8.8 v. 4 amp. £1.40 
250 -0 -250 80 mA. 6 8 v. 8.5 a. 6.8 v. 1 a. or 5 v. 2 a £2.00 
350-0 -550 80 mA. 8.8 v. 8.5 a. 6.8 v. 1 a. or 5 v. 2 s £2.00 
300.0 -300 v. 120 mA., 6.3 v. 4 s. C.T.; 6.3 v. 2 a £2.50 
MINIATURE 200 v. 20mA., 8.3 v. 1 a. 25 x 25 x Ota. 75p 
MIDGET 220 v. 46 mA., 6.3 v. 2 a. 21 x 2O x tin. 90p 
P.E. AURORA TRANS. 12 + 12e., 500mA £1.50 
MINI -MAINS 20v, 100mA. 14 X 19 X 1 Ó1a 60p 
HEATER TRANS. 6.8v. 3 a. 60p 
Ditto tapped see. 1.4 v., 2, 8, 4, 5, 6.8 v. 19 amp 80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outpnts 
at 2 amp. 8. 4. 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 v. £220 
1 amp.. 6, 8, 10. 12,16,18, 20, 24. 30, 88, 40, 48, 80, £2.00 
2 amp. 6, 8, 10,12,18,18, 20, 24, 3u, 88, 40, 48, 80. £8.00 
AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v. 
Input /Output, 150w. £2.00; 600w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 15 amp., £1ß0p2 amp £1.50; 4 amp. £1.90. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12 v. outputs, 11 amp. 40p 2 amp. 65P; 4 amp. 85p. 

All transformers Postage 25p extra. 

E.M 1. 132 x 8in. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45 -60 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 15p 

£2.25 
Also with twin tweeters £4 and crossover. 10 watt. 
State 3 or 8 or 15 ohm. Post 15p 

As illustrated) 
Recommended Teak Cabinet IC 
Size 18 x 10 x Sin. Post 25p 

IOW MINI -MODULE £3.25 
LOUDSPEAKER KIT Post 26p 

Triple speaker system combining on ready cut bailie. 
in. chipboard 15 in. x 89 in. Separate Bass. Middle 

and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Basa Woofer unit has a low resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20- 15.000 ape. Full instructions for 3 or 15 ohm. 

TEAK VENEERED BOOESHELF ENCLOSURE. 
165 x 101 x Bin. Modern Design, £5 poet 25 dark grey Tygan covered baffle 

Minimum rostend Packing ISp RETURN OF POST DESPATCH. HI -FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 
List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

RAKER 1lin. MAJOR £9 
g. , 30- 14,500 c.p.e., 12in. 

double cone, woofer and 
tweeter cons together 
with a BAKER ceramic 

. > . magnet assembly baying 
a flux density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Bass 

( resonance 40 c.p.s. Rated 
20 watts, Voice coils 
3 or 8 or 15 ohms. Poet Free 

. t Module kit, er, 
crossover, 

ovr, 
with tweeter, crossover, 

barre and f 1 1.50 instructions. 

BAKER 'BIG -SOUND " SPEAKERS 
' Group 25' ' Group 35' ' Group 50' 
12 inch £7 12 inch £9 15 inch L 19 25 watt 35 watt 50 wall 
3or8or15 ohm 3or8or15 ohm 8or15obm 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front 
For 12in. round Loudspeaker L9. Post 251, 
For 13 X Sin. Loudspeaker £5. Foal 25p 
For 10 x Oto. round Loudspeaker £4. Post 25P 
LOUDSPEAKER CABINET WADDING 18in. wide, ibp It. 

THIS ELAC CONE TWEETER IS OF THE VERY 
LATEST DESIGN AND GIVES A HIGHER 
STANDARD OF PERFORMANCE THAN 

MORE EXPENSIVE UNITS. 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 85 x 
35 x tin. deep. Rating 10 watts. 8 ohm or 
15 ohm modela. L I.90 goat lop 

TWO -WAY XOVER NETWORK 3000 cis. 
With variable tweeter attenuator giving accurate high /low 
frequency balance. Mounted on panel 55in. x 4[ÿía. with 
control knob, tweeter and woofer leads and L 1.o0 Post 
input terminals. Suitable for 3 to 8 ohm imp. 10p 

GOODMANS HEAVY DUTY loin. WOOFER 
10w. Large ceramic magnet. 80- 12,000 cps. Ideal P.A., £4 Columns, Hi Fi. Enclosures etc. 
Horn Tweeters 2- 18kc /s, IOW 8 ohm or 15 ohm 01-50. 
De Luxe Horn Tweeters 2 -18 Ke ¡s, 15W, 8 ohm 28. 
TWO -WAY l000cps CROSSOVERS 8 or 8 or 15 ohm 96p. 
SPECIAL OFFER) 80 ohm, 2din. dia.; 35 ohm. Sin. 
25 ohm, lin. dia.; fi x 41n.; 8 x bin. 4.1 EACH 
15 ohm Sáin. dia; 7 x 4in.; 8 x Sin. TYPE 
3 ohm, 21ia, Bin, 5in. 5 x 3ÿn. 7 x 4in. 
LOUDSPEAKERS P.M. 3 OHMS. 6 }in. £1.10; 8 x 5in. £125; 
8 x 251n. 90p; Sin. £1.75: 10 x. 8in. £1.90. 
5in. WOOFER 8 watts max. 20- 10,000 cps. 8 or 15 ohm. £1.80. 
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm £2.60. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; loin. dia. 5 watt; 12ìo. dia. 6 watt 
8 or 8 or 15 ohm modela 21.95 each. Post 15p. 
OUTPUT TRANS. EL34 etc. 25p; MIKE TRANS. 50:1 25P. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 5 watt posh -poll 
for valves EL84 etc., 3, 8 and 15 ohms 86D, Post 90P. 

100 WATT ALL PURPOSE POWER AMPLIFIER 
4 inputs speech and music. Empesas 10- 80,000 ens 
Matches loudspeakers. 

ontrols Details. 
A.C. 

SS.A.°E..' £36 Free 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 209. Post Free. 

BARGAIN AM TUNER. Medium Wave. £4 Transistor Superhet. Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical .highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3 with separate coetrols into single output. 9 volt. 

BARGAIN FM TUNER 88 -108 Me /a Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial toning. £ I 0 Walnut Cabinet. Size 7 x 5 x flinch 

tt-1 
BARGAIN FM TUNER as above less cabinet £ ! . 50 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COAXIAL PLUG Op. PANEL SOCKETS Op. LINE 180 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23e 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Sp. 
SACK PLUGS Std. Chrome 15p; 0-5nun Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3-pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS, Sp; CERAMIC 8p; CANS 6p. 

E.M.I. TAPE MOTORS 
120v. or 240v. AC. 1,200 r.p.m. 4 Pole 
135mA. Spindle 0.187x0.7510. 
Size 31 x 25x 011a. (illustrated). L 1 .25 

Poet 15p. 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 
50mA. Spindle 4 x 3/20. Size t' 25 x 21. X 11ín. Post 16p 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 p.m. (Wednesdays 9 -I p.m., Saturdays 9 -S p.m.) 

Buses (33, 68 pass door. S.R. Stn. Selhurst. Tel. 01- 6841665 
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IMPORTANT. THIS LATEST 1971 MODEL INCORPORATES ALL THE 
LATEST TECHNOLOGICAL IMPROVEMENTS AND SUPERSEDES 
ALL EARLIER MODELS! YES, THIS SENSATIONAL BRAID NEW 
VET 204 RUSSIAN 8 WAVEBAND PORTABLE RADIO, DESIGNED 
FOR WORLD WIDE RECEPTION will probably make your present 
radio seem like a "crystal set "! Its tar better than any other 8 wave 
radio that even they have produced before! It even incorporates a 
special MARINE WAVEBAND to receive spoken communications from 
ship -to- shore! Complete with optional battery eliminator for both 
battery and mains noel It represents the finest value we have ever offered! 
We're almost giving them away at only 413.97 -a mere traction et even 
today's Russian miracle price! In fact we challenge you to compare the 
performance and value with that of £4200 radios! You fuel can't lose, 
well refund your money instantly if you are not astounded! Purer and 
sweeter tone than ever! Each wider band spread than hitherto, for 
absolutely "pin- Point" station selection! Yes, the Russians have really 
surpassed themselves this time, proving once again their fantastic ability 
in the field of electronics and brilliantly reflecting their advanced micro- 
circuitry techniques in the field of spaceship and satellite communications. 
YOU GET THIS AMAZING SET FROM U8 AT A PRICE THAT 
BEARS NO RELATION TO ITS TRUE VALUE! Yes, 8 separate 
wavebands, including Standard Long, Medium and Short Waves to cover 
the world. PLUS special "ship-to-shore" MARINE BAND! Unique side 
control waveband selection unit gives incredible ease of station tuning! 
Thousands of different transmissions, and stations at your fingertips 
E4 hours a day, including ships at sea. eto and messages from all over 
the world -truly nothing is secret! The radio enthusiast can have the 
world in the palm of his hand! You must hear it to believe it! Superb, 
sweet tone -controlled from a whisper to a roar that will fill a hall! 
Genuine push -pull output! Separate ON /OFF volume and Treble /Bass 
tone controls! Press -button dial illumination! Take it anywhere -rune 
economically on standard batteries (obtainable everywhere) or direct 
through battery eliminator from 220/240v. AC mains supply. Internal 
ferrite rod aerial plus built -in telescopio aerial extending to full Mine 
length. It's also a fabulous OAR RADIO -any speed, requires no add- 
(tonal aerial, UNIQIJEI Elegant Black & Chrome finish ease. SIZE Pliny. z 
Sine. a Stim overall approx. Magnificently designed & superbly made 
to give years of parted service. Complete with WRITTEN GUARANTEE, 
manual with simple operating instructions & circuit diagram. ONLY 
$18.97 (with mains /battery eliminator £1.38 extra). BOX, POST ETC. 
50p. Standard batteries 98p extra. Can also be used through extension 
amplifier, tape recorder or public address system. Send today or call at 
either store, but HURRY! It's the chance of a lifetime. (Sorry -We 
cannot change these new radios for any earlier model already purchased). 
Send quickly or call. Refund guaranteed. Order by post to Uxbridge Road address. COIO(=RCIAL TRAVELERS PLEASE NOTE: Merchandising office at Holborn 

Rl1SSIAN WOR.LD BEATER ! 
WO' LO WIDE 

pRRIVED THOUSANDS 
EPTr®IB,SIONS AND STATIONS Ti)E WORLD OVER! 

The Fabulous 

BRAND NEW 
1 

1397p MOpEL 
80x POST ETC.50p 

MAINS/BATTERY 
ELM IN TO fI38 -xtra 

WE 
COULDN'T 
EVENMAKE THEM 

R OUR FANTASTIC PRICE! 

*COMPARE ITS PERFORMANCE 

with i 42 RADIOS! 

SHORERTUNITIES LTD. POI Dept. WPIS 184 UXBRIDGE RD., LONDON, W.12 SAQ (facing Shep 
herd's Bush Green). (Thursday 1 pm. Friday 7 pm) ALSO 87/89 HIGH 

ROLBOU, LOPDOS, W.C.1 (opposite Chancery Lace). (Wednesday 1, Thursday 7). Both stores open MON. -SAT. 9-8. 

7I rlMse`rlsPw'N Jar i 
pRANGE OF SOLID STATE 

LLI IL E CR A.C. 4 MAINS AMPLIFIERS 
Employing only 

high grade components and transistors. 

Recommended 1 1 
Retail price e 1 B 

Size 91 x 2$ x 51ín. Approx. 
Controls (5) Volume, Bass 
Treble, Mains Switch, Input 
Selector Switch. 

LT55 6 WATT 
AMPLIFIER 
A HIGH FIDELITY UNIT PRO- 
VIDING EXCELLENT RESULTS 
AT MODEST OUTPUT LEVELS. 

Sensitivity 5 my (max). 
Frequency Response 30- 20,000 cps -2dB 
Harmonic Distortion 0.5% at 1,000 cps 
Output Rating I.H.F.M. 6 Watt 
Input Sockets for 'Mike," Gram and 
Radio Tuner/Tape Recorder. 
Suitable for speakers 3 -15 ohms. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION 
OF THE LT55 PROVIDING 
UP TO 6 WATTS I.H.F.M. 
HIGH FIDELITY OUTPUT ON 
EACH CHANNEL. 
Switched Input Facilities 
Socket (1) Tape or crystal PU Recommended ssp 
(2) Radio Tuner (3) Ceramic PU Retail price ä6G1 
Microphone. Size 12 X 31 X 6in. Approx. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 
Switch, Stereo /Mono Switch. 
Facia Plate Rigid Perspex with black /silver background and matching 

black edged knobs with silver finish centres. 

PLEASE SEND A STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS OF ABOVE UNITS 

AVAILABLE FROM YOUR LOCAL H141 DEALER 

Wholesale and Retail enquiries to: 

If required an attreed 
tine wood cabinet with I 

veneer finish can be 
supplied for any model 

Prices Fram £3.50 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 
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Newt, nett`st 
! 
-N -T E-R- L- O-C- K- 1-N -G. system ever de- 

vned fer storing PLASTIC STORAGE DRAWERS small parts and 
componé 

capacitors. 
re A /" - //ilil: L - il jl ¡ii 

filli -- 10111 

liliilpl 

Ifii 

diodes, transis- ptAMP y 
tors, etc. Rigid 

71 plastic units, in- 
terlock together 

rtical 
and DISCOUNT h riz ntal co 

binatien=. Tr =na- 

PRICES 
parent pia tic 
drawers have label 
slots removable 
space dividers. Buildup 
any size cabinet for wall, bench or table top. 
SINGLE UNITS (5 "x2: "x2 # ") EI-35 Dozen 
DOUBLE UNITS £245 Dozen 
TREBLE (3D) 42.35 for B 
DOUBLE TREBLE 2 draws in one outer case (6D2) LI-65 
for8 extra large size (601) £3.30 for 8. 
PLUS QUANTITY DISCOUNTS: Order £5 and over Deduct 5% in the L. Order 
Elo and over Deduct 7 }% in the L. Order 420 and over Deduct 10% in the E. 
Pack. /Post.!Carr. Add 35p to all orders under E5. Orders over E5 P /P /C free. 

(Dept PW7) 124 CRICKLEWOOD . 

BROADWAY, LONDON N.W.2 

5' SIZES 
ALL INTERLO 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for general purposes. May 
be used to advantage with any Radio, 
Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p.s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 

3 or 8 or 15 ohm models 
Useful response 

45- 13,000 c.p.s. POST 
Nett weight 5 lbs. FREE 
GUITAR MODEL "GROUP 25" 
25 watt rating 
Latest catalogue Sp with enclosure plans. 

7 

Baker Reproducers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01.684.1665 
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BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS RETURN OF POST 

SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. SERVICE 

TRANSISTORS 
20301 20p 2N3403 22 02 40309 8212 BCI84 150 1581(27 474p NKT276 20p 

20302 20p 2N3404 321p 40310 45p BC212L 12 }p BSX28 8ß1p. NKT281 274p 

10303 200 2N3405 455 40311 859 BCY30 270D BSX60 8210 NKT401 8712 

20306 42 0p 2N3414 22 }p 40312 4749 BCY31 30p B0X61 62 }P NKT402 90p 

2G308 30p 2N3415 220P 40314 87 }p BCY32 502 B8X76 22 }P NKT403 76p 

20309 809 2N3416 8712 40320 47 }p. BCY33 25p BSX77 27 50 NKT404 824p ' 

2G371 15p 2N3417 870p 40323 324D BCY34 SOp BSX78 27 50 NKT405 75P 

000 ßN3570 £1E6 40124 47 }p BCY38 409 BSY10 27¡1) NRT406 GM 
20381 22 5p 2273572 97 0p 40326 37 0p BCY39 130p BSY11 2702 NKT451 8200 

2N404 22 }p 2N3606 2782 40329 30p BCY40 502 B8Y24 15p NKT452 82 }p 

2N696 209 2N3606 2742 40344 2702 BCY42 15p BSY26 159 NKT453 475p 

2N097 20p 2N3607 22 }P 40347 67 00 BCY43 15p BSY26 170p NKT603F8242 
2N698 262 2N3702 12 }9 40348 82 }p BCY64 82 0p BSY27 174p NKT613F32 42 

2N706 12 5p 2N3703 lE }p 40360 42 1p BCY58 2209 B8Y28 17}p NKT674F 302 

2N705A 18 #p 2N3704 17 0p 40361 47 5p BCY69 22 }p. BSY29 1702 NKT677F 30p 

2N708 150 2N3705 15D 40362 574p BCY60 970D BSY32 250 NKT713 MD 

2N709 82 50 2N3706 1209 40370 82 50 BCY70 209 B8Y36 E5p NKT781 80D 

2N718 859 2273707 162 40406 5750 B0Y71 42 5p B8Y37 25p NKT10419 30p 

2N726 809 2N3708 092 40407 400 BCY72 1740 ESV38 28 5p NKT10439 
2N727 80y 2N3709 102 40408 52 00 BCZ1O 2749 BSY39 2200 87 }9 

2N914 170p 2N3710 lß0 40410 624p BCZ11 424p BSY4O 88 }p NKT10519 
2N918 17 }D 2N3711 12p 40467A 67 }9 BD316 £1.125 BBY51 8ß4D 88 }p 

2N918 800 2N3715 12.028 40468A á6p BD121 660 BSY52 82 }p NKT20329 
2N929 22 }2 2N3716 £0.90 40600 5742 BD123 82 02 B8Y53 37 05 470D 

2N930 2709 2N3791 12.75 AC 107 SOp BD124 82 }p BSY54 40p NKT20339 

2N1090 225p 2N3819 85p AC126 200 BD131 75p BBY56 BOP 87 }p 

2N1091 220p- 2N3823 97 59 AC127 052 BDI32 852 BSY78 97 }D NKT80111 
2111131 259 2N3854 270V AC128 209 BDYIO £1.875 B5Y79 45P 77 }p 

2N1132 E69 2N3854A 27 12 AC154 2202 BDY11 £1.828 BSY82 524P NKT80112 
2271302 1755 2N3855 271p AC176 á5D BDY17 £1.60 BSY90 67 0D 97 }p 

2N1303 17 0p 2N3855A 80D AC187 8240 BDY18 £1.76 BBY95A 12 #D NKT80113 
2271304 225p 2N3856 80p AC188 87 }p BDY19 £1.970 BSW41 4202 01.12 

2111305 221p 2N3856A 85p ACY17 27 #p BDY20 £1.125 BBW70 27 5p NKT80211 

2N1306 My 2N3858 25p ACYI8 25p BDY38 975p C111 75p 925P 

2N1307 My 2N3858A 80p ACY19 25p BDY60 11.25 C424 E7 5.2 NKT80212 

2/01308 Sop 2N3869 270p ACY20 26p BDY61 $1.25 C425 65D 98 }D 

2N1309 802 2N3859A 32 1p ACY21 35p BDY62 £1.00 C426 40p NKT80213 

2N1507 17 }p 2N3860 800 ACY22 MID BF115 2,62 C428 37411 92áp 
2N1613 25p 2N3866 £1.50 ACY28 20D BF117 47 55 C744 30p NKT80214 
2N1831 85p 2103877 40p ACY40 202 BFI63 374p DI6P1 874p 92 50 

201632 80p 2N3877A 40p ACY41 25p BF167 252 D16P2 402 NKT80215 

2N1638 27 5p 2N3900 87 50 ACY44 40p BF173 82 0p D16P3 27 02 9202 

2N1639 270p 2N3900A 40p AD140 520p BF177 302 D16P4 40p NKT80216 
2N1671B 81.00 2N3901 97 14: AD149 5752 BF178 80p GET102 80p 920p 

201711 25p 2213903 85p AD150 8200 BF179 80p GET113 202 0020 75p 

2N1889 82 551 2103904 855 AD761 874p BF180 852 GET114 20p 0022 600 

2N1893 á71p 2N3905 87 5p ADM 87 }p BF181 020p GET118 20p 0023 605 

2N2147 8E }p 2N3906 37 #D AF106 420p BFI84 252 GET119 202 OC24 á0D 

2272148 67 #y 2N4058 17 }p AF714 25p BF185 4209 GET120 524P 0026 600 

.2N2160 570D 2N4059 10p AF115 262 BF194 17 5p GET873 1212 0026 2710 

2N2193 40p 2N4060 120p AF116 062 BF195 EOp GET880 30p 0028 620p 

2N2193A 42 5p 2214061 12 5p AF117 252 BF196 42 1D GET887 20p 0029 620p 

2N2194A 800 2N4062 12 5p AF118 821p BF197 4E0p 0ET889 2265 0025 600 

2212217 27 12 2214244 47 50 AF119 202 EF198 42 12 0ET890 28 }P 0C36 82 0p 

2272218 820p 2N4285 17áp AF124 220p BF200 58 5p GET896 2202 0041 nip 
2272219 82 }p 2N4286 175p AF125 20p BF224 20p GET897 220P 0042 262 
2N2220 asp 2N4287 174p AFI26 20p EF226 asp GET898 225P 0044 20p 

2N2221 259 2N4288 175p AF127 175p BF237 28 02 MJ400. 11.075 045 1E }2 

2N2222 SOP 2N4289 1750 AF139 875p BF238 225p MJ420 £1.125 0046 152 

2272287 2N4290 175p A0178 42 0D BF244 SO4p MJ421 £1.125 0070 160 

$1.á71D 2N4291 175p ÁF179 78 0p BFW61 47 5p M3443á00 11425 
0071 12 }p 

2212297 30p 2214292 125D AF180 á24p BFX12 22}y 
2N2368 1752 2N4303 475p AFIS1 4212 BFX13 225p MJ480 97 05 0074 82 0p 

2N2369 1759 2Nó027 52 5p AF239 425p B0X29 302 M3481 81.25 0075 MP 
2N23694 17 0 2N5026 675p AF279 475p BFX30 802 213490 11.00 0076 22 00 

2N2410 4202 2N5029 47 #p AF280 62 59 BFX42 87 5p 313491 £1.870 0077 Sop 

2N2483 E7 00 2N5030 42 }p AF211 324p BFX44 87 59 MJ1800 £2.171 0081 SOP 

2N2484 SW 2275172 1202 ASY26 25p BFX68 874p 311E340 88 }P 0081D 220p 

2N2540 005P 2105175 5202 A0Y28 275p BFX85 3212 MJE521 870D 0084 262 

2N2613 85p 2271176 45p ASY29 275p BFX86 252 MPF102 425p 00139 MP 
2212614 309 

p Á 45p ASY50 E5p BFX88 
2759 

5 á00p 
2272646 525 2N5245 2 MPF104 870 OC170 

2N2696 825D 2275246 424D ASY51 320p BFX89 62 5p MPF105 875P OC171 802 

2212711 26p 2216249 67 10 ASY54 252 BFX93A 702 MP83638 SE }D °C200 40D 

2272712 252 2215265 £5.25 ASY86 82 0p BFY10 8E }p NKT0013470P 00201 800 

2102713 2750 2N5266 £2.75 AÚ103 £1.25 BFY11 404p NKT124 425p 0C202 760 
' ßN2714 ROD ßN6267 £ß6E} ABZ21 4E 5p BFY17 EE }p NKT125 0715 OCIOS 42 }5 

2N2á66 My 2N6305 87 }p BC107 12 0p BFY18 825p NKT126 270P OC204 42 0p 

2N2904 800 2Nä306 400 BC108 125p BFY19 88 }p NKT128 270P 0C205 900 

2N2904A 88 }p 2 /05307 875p BC109 125p BFY20 £1.80 NKT135 275p 00207 75p 
2/02905 875p 2N2308 87 0p BC113 20p BFY21 424D NKT137 8E 0p OCP71 4252 

2N2905Á 40p 2N5309 6E 0p BC115 E7 50 BFY24 46p NKT230 800 O)1P12 BE }D 

22/2906 My 2215310 520p BC116A 27 00 EFY25 259 NKT211 80P ORP61 Sop 

2N2906A 27áp 2275354 275p BC118 125p BFY26 200 NKT212 80p P346A 225p 

202907 8 0 2N6355 2740 BC121 202 BFY29 50p NKT213 802 TI834 625p 

2212923 16p 2N5356 82 }5 BC122 200 BFY30 50p NKT214 MD TI843 Op 
2102924 155 2105365 47 0p BC125 352 BFY41 50p NKT2I5 224D TIS44 12 0p 

2N292ó 160 2N5386 8E 0D BC726 860 BFY43 BE }p NKTIIO 87 5p TI045 18 4p 

2N2926 2N5367 67 0p BC140 87 1p BFY50 225p NKT217 425D TIB46 12 1p 

Green 142 2105417 S7 0p BC147 1752 BFY51 225p NKT219 30P TI847 12 1p 

Yellow 12 1p 28005 75p BC148 12 }p BFY52 025p NKT223 2742 TI048 12 09 

Orange 12 0p 28020 £2.00 BC149 175p BFY53 1752 NKT224 260 TI049 18 0p 

2N3011 30p 28102 50p BC152 175p BFY56A 575p NKT225 22 0P TI050 175p 

2N3014 32 0p 28103 25p BC157 20P BFY75 30p NKT229 80P TI857 12 }2 

2N3053 25p 20104 252 BC158 17 5p BFY76 425p NKT237 85p T1á52 18 }D 

2N3054 SOp 20501 8E 02 BC159 20p BFY77 57 }0 NKT238 252 TIS53 22 0p 

2273055. 75p 28502 81p BC160 SE4p BFY90 875p NKT240 275p TI060 2252 

2N3133 800 28503 27 0p BC167 15p BFW58 27 0p NKT241 27 5p TIS61 4,5p 

2103134 802 3083 40p BC168B 14p BFW59 E5p NKT242 2,09 TI062 27 0 
2N3135 25p 327128 70p BC168C 15p BFW60 252 NKT243 824P TIP29A 50p 

2103136 25p 310140 7750 BC169B 14p BPX25 £1.85 NKT244 17 00 TIP30A 802 

2N3390 E5p 327141 7242. BC1690 152 BPX29 £1.80 NKT245 20p TIP31A 820p 

2N3391 20p 321142 55p BC170 125p EPY10 £1.45 NKT261 20p TIP32A 760 

2N3391A 800 321143 87 1p BC171 15p BRY39 47 50 NKT262 SOP TIP33A 
2103392 175p 30152 87 02 BC172 15p BSX19 1700 NKT264 202 £I8ß #y 

2N3393 15p R.C.A. 52 5p BC175 225p BSX20 175p NKT271 20D TIP34A 22.05 

2N3394 15p 40020 560 BC182 125p BSX21 875p NKT272 00p 

ßV3402 ES }D. 40251 ß01D BC183 1012 BSX26 45p NKT274 20p 

Post & Packing 12 #0 per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 
Matching charge (audio transistors only) 12 0p extra per pair. 

Prices subject to alteration without prior notice. 

TTL. LOGIC I.C. 
1- E6- 100- 
1- 5 499 

6277400 .. 250 992 lß2 
ßN7401 .. 250 209 18p 
ßN7401 .. 25p 209 189 
8N7402 .. ß5D 202 189 
0N7403 .. 25p 2Op lá2. 8107404 

.. 26p 202 18p 
g277á06 .. SOp 750 7áp 
áN7407 .. ß5p 70p 700 
8N7408 .. 25p 20p 18D 

8N7409 .. 2ó2p 20p 1ßp 
8N7410 .. 25D SOp 18p 
8N7410 .. ß5p SOp 18p 
BN7413 .. á5p 45p 40p 
8N7413á.. $1 45p 40p 
8N7411 .. ß6p SOD lß0 
SN7420 .. 259 00p 1áp 
8N7430 .. 259 ß0p 1áp 
8277441ÁN 250 20p á8p 
ßN7442 .. £1.00 SOD á0D 
8N7442 .. £1.00 £á0O ßE10 
8107446 .. £1.06 $1.10 £1.10 
8N7446 .. $1.25 £110 900 
8N7447 .. £1.00 800 900 
6277450 .. 800 90p lß2 
8N7450 .. E6p ß0p 1ßp 
5N7451 .. E5p 20p 18p 
8N74ó3 .. E5p 20p 18p 
áN7414 .. 25p 20p 182 

NEW PRICES 
I- 25- 100- 
24 5 499 

6277470 .. 24 902 á6p 
ßN7472 .. 450 0D 802 
8N7472 .. 40p 402 Sop 
8N7474 .. 45p 400 85i 
8N7475 .. $180 40p SOP 

07476 .. 452 40p 35P 
áN7482 .. ß1S0 £1EO ßl10 
8117482 .. 8130 á0p 010 
807483 .. 500 45p 409 
8N7486 .. £1áp 45p 40p 
8N7490 .. $1.00 8140 ß1ß0 
SN7493 .. $1.00 90 800 
8N7493 .. £1.50 11.40 0 ßl80 
ßN7495 .. £1.00 9 SOP 
SN7495 .. £1.00 90p SOP 
8574967 45p 90p MP 
8N74107.. 90p á6p SOp 
SN74121.. £ß 0p ß15p SOp 
82774153 £1.0 11.70 0 S1ó0 
SN74153 £1.90 $1.40 £1.60 
8N7416á/ 

Tßó701 ßl'86 $170 $1'80 
62774181 £180 £130 49.40 
SN74161 £2'20 £ 50 $1.40 
8N741á4 £2.20 £1.95 £1ßO 
8074165 12.25 41.95 £1.80 
8N74192 £2.25 £1.95 $180 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 1000 1200 
IA 10p 12 }p 15p lop 1740 192 209 
3A 15p - - 2212 - 302 - 
6A ' - - 25p 80p 3205 85p - - 
l0A - 52 0p 57 0p 850 77 0 88 5p 97 0p £1.25 
17A - 57 0p 020p 77 0p 90p 974p £1.20 $1.57# 
35A - SOp 90p 11.00 1125 2150 12.50 - 
1 amp and S amp are plastic encapsulation. 

DIODES & RECTIFIERS 
Z2734Á lOp AÁ119 lOp BAX16 lE }p BYZ73 MD 
INS4 10pp AÁ129 10p BAY16 1202 BYZSS MD 
1Ná14 0712 AA129 10p BAY1S 07 }p 

FST3/4 
17áp 

IN9167 07 #D AAZ15 lß }p BAY38 ß7p 0A1á 17 }p 

1104 225 AAZ17 1242 BAYS 17 }y OA1 222 
18113 15p BAZ17 160 BY103 17ko 0A47 lope 
78113 15p BMW 15pp BYIO3 2200 0A70 á71D 

18120 17 }p BAlOS 22 }p BY124 15p 0A70 070 

18121 17 }P BA115 070p BY124 15p 0A79 oft 
I813ß 12 #p BA115 070p BY127 17 }p 0A81 07 }p 

18132 122 BA142 8245 BY127 17áp 0A81 0750 
18132 05áp BA144 12 }D BY X10 5750 OASI 070p 

10922 0710 BA145 125 BYZ10 222 0A90 07 }p 

10922 07 }P Al B5 15 }p BYZ11 85pp OA95 07 #p 

10920 07 }p BAlM 125p BYZ11 300 0A200 070 
0Á202 10p 

TRIACS 
SC35D $1.125 
SC36D £1.00 
BC4OD £1.50 

8 4äD £182} 
SC46D £1.48} 
á050D £2'05 

00510 £1.95 
40430 974p 
40486 . 95p 

40430 £l8á 
40432 81.875 
40512 £146 

BRIDGE RECTIFIERS 
A. PIV 
1 100 474p 
1.4140 524p 
2 50 562 
2 200 702 
2 400 SOp 

A. PIV 

4 
4 50 804 

100 704 

5 
400 
50 625p 

fi 200 ß71D 
4 400 $1125 

THYRISTORS 
PIV 50 100 200 300 400 
lA ßO2 E7 }p 87 }y á0p 47 }p 
4A 97 }p 270 374p 40 775p 
5A - 55p 850 - 90p 
7A - 660 á6D - 07 }p 
Tß047 0.6 a 55. 200 PIV 669. 
TIC 12 amp. 100 PIV 75p 
Also 

12 
at £1.1E0y 

VEROBOARD 
0.15 0.1 

Matrix Matrix 
25. x 35in 175p 200 
21 x Sin My 24p 
34 x 34ín 2111 ß4P 
35 x lin 27 0p 270p 
5 x 17in (Plain) 85p -- 
Vero Pine (Bag of 50) 252 

(Bag of 100) 40p 
Vero Cutter 45p 
pin Insertion Tools (4 and .15 

matrix) at 552. 

CAPACITORS 
A large and comprehensive 
range available: Electrolytic, 
rangester, Ceramic, Poly- 
styrene, Silver Mica, Tantalum, 
Trimmers, 

Silver 
Tuners. 

Tri m ers: Examples: 
2äV, 4E }p Most 

2,500mF 21V, 4250 Mostard 
3,000mF 26V, 52 50 Electrolytice 
5,000mF 50V, 97 }p in stock 

WIRE -WOUND RESISTORS 
2.5 watt b % (up to 270 ohms 

only). 7 #p 
5watts5% (up to 8.2511 only), 10p 
10 watt 5% (up to 25k12 only), 

1545 

POTENTIOMETERS 
Carbon: 
Log. and Lin., less switch. 100 
Log. and Lin., with switch, 26p. 
Wire -wound Pots (3W), 409. 
Twin Ganged Stereo Pots, Log. 
and Lin., 40D. 

HEAT SINKS 
48 x 4 x lin Pinned for Two 
TO.3 Trans., 4740. 48 x 2 x lin 
Finned, for One TO-3 Trans.. 
8250 For SO -1, 2 0p. For TO -5, 
59 Finned. For TO -18, 5P 
Finned. For TO-18, 1/- Finned. 

PRESETS (CARBON) 
0.1 Watt BD VERTICAL 
0.2 Watt 8D OR 
0.3 Watt 7 }0 HORIZONTAL. RESISTORS RESISTORS 

T 
C 
Carbon 

5%, 1p. 1W, 1W & 2W watt 
} watt 5 %, ß1p. 024 Séries. 
} watt 5 %, Op. 
1 watt 10 %, 2 0p. }W A 5W 
2 watt 10 %, Sp. Ell Series. 

THERMISTORS 
Ró3 (BEC) £lß7} VÁ3705 87 }y 

K151 (1k) 1ß4p 
Nullard Thermsstors also in 
stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON Send 5p for new Comprehensive Semi- 
conductor and I.C. list (24 pages). 9 -0.80 MON.-FRI. 

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9-5.0 BAT, 
9 -1.0 THURS. 
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CASH & CARRY GOODS Sinclair 2000 £24 
Sinclair 3000 £33 
Metrosound ST20 £27 
Teleton 203 

Ji$! 
C.., (Demonstration) £17 

Teleton F2000 
Tuner/Amp. £31 

SINCLAIR Project 60 Teleton SAO 206 £19.75 

SAVE nearly £7 Norma /price £2390 
Arena F212 £26 

Designed for building into Please add 50p carr. per 
plinths etc., complete with £17 fps amplifier. Other Ampli- 
two 230 Output stages carr. fiers - Tuners - Tape 
(20 watt) and power supply unit. Recorders etc. Prices on 
Send S.A.E. for full technical brochure. application. 

This MONTH'S Best Buy ... 
--. AKG K50 Dynamic 

Complete with spare ear muffs. 

8 Stereo headphones 

/ // Total Our £5.90 t 23p 
t k value£10.40 Price 7GJ u p. & p. 

Available only from us at this price. Due to entire 
purchase of manufacturer's remaining stock this 
fantastic offer Is open only while stocks last. 

* High -fidelity reproduction due to broad frequency response (20- 20,000Hz) * Substantially increased stereo effect * Headphones fit the head gently 
and do not shift *Earpieces fit ears snugly (Cardanic suspension) * Tone 
quality superior to conventional loudspeakers. * Only expensive studio loud- 
speakers can match the reproduction quality of the K50. * Music can be 
reproduced at concert hall volume (i), preserving the lower bass notes and 
brilliant treble tones without causing any strain to the listener. 

*s.y...a<`- ' 

GARRARD SP25 
mk III £12.50 Plus 50p 

carriage 
Normal price £15.57 

Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin din plug. 53p extra - 
AP75 Complete with base and 
cover £25 plus 75p carriage. 
PLINTH AND COVER SUIT. 
ABLE FOR GARRARD RANGE 
£5.25 plus 50p P. & P. 

- PLUGS --'-"E- - ' 1= /Cl 
, 7iT -(- r ' 
Pack 107 5-Pin Om .. .. 20p 
Pack 138 3-Pin Din .. .. 16p 
Pack 135 +" Jack .. .. 25g 
Pack 130 }" Jack Stereo .. 48p 
Pack 103 Loudspeaker Plug .. 15p 
Pack 100 Phono Plug . . 6p 
Pack 2303 -Pin Socket .. 23p 
Pack 236 5 -Pin Socket .. 30p 

Ready-made a 
234 

Lou sp ak r 
Socket.. 30p 

3 -pin to 3 -pin Din .. .. 63p 
3 -pin to open end .. .. 53p 
5-pin to 5 -pm Din .. .. 6 p 
5-pin to open end .. 655p 
5 -pin to 4 phono plugs .. 93p 
Speaker lead Din to spade 12ft 36p 
Extension lead Din plug to socket 
12ft 65g 
All leads approx. aft. in length. Post 
free, by return. 

Replacement Stereo 
DIAMOND STYLI 
eTA 9TA 9TAHC 
GP91 ST4 ST9 R 
EV26 GCS N each 
others on request +13p p. & 

Countdown SPEAKER 
Teak Cabinet 

'yam 
£12 insurance 

A speaker of out- 
standing specifi- 
cations and tech- . 
nice) merit. Solid 
teak cabinet size:14'x10 "x6'. 
Originally designed for use with 
Countdown stereo budget system 
but now available separately. 

p. 

our 

EMI 20w matched 1 

loudspeaker set 3.50 
Frequency range: £7.50 
20 to 20,000Hz. J 
Normal price £13 plus 40p p S. e 
EMI 13w matched 
loudspeaker set 450 
Our price £3.75 plus 25p. p. 6 p. 

131"x 8d'ellíptical loud - 
speaker and indepen- 
dent high frequency 
units with associated 
crossover network. Fre- 
quency range 55 to 
13000Hz, The cone of 
the bass unit has a sur- 
round designed for high 
Navel giving freedom from distortion 
when operated at low frequencies. 
Also 150 KIT 10W £2.50 plus 
3, 8 or 15 ohms 40p p & p 

Magnetic cartridges ~_ , SONOTONE 
Diamond Cartridge... 
styli £4 75 (Fitted Diamond Styli) 
plus 13t' p. & P. 

(Ceramic) list price £4.10 
Sensitivity: £250 Today's value £6. ._. y 9TAHC 55mV(em /sec 

Stylus replacement rms minimum at 45° at plus 
can be carried out without removing 1,000Hz measured on 13p 
cartridge. Fully guaranteed. Deena SXL2057 P. & P. 
Ronette 105 Stereo cartridge (Sapphire 78 Diemond LP) £1.25 +13p. P. &p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEM, 
LONDON, N.8. Tel: 01- 8881662 

288 

Train for tomorrow's world in 

Radio and Television at The 

Pembridge College of Electronics 

Your first day on Television: 
7th September, 1971 

ñ ° MILT 
iwiifi i° aa.usu 

This is your opportunity to train 
as a television and radio 

engineer on our full -time 
2 year College Diploma Course. 

That is the way to get into a 

rapidly growing industry with 
a tremendous demand for 

skilled technicians. You will be 

given theoretical and practical 
instruction on colour 

television receivers, following a 

syllabus specially designed 
to cover the new City and 

Guilds Radio, Television 
and Electronic 

Technicians' Course. 

Minimum entrance 
requirements are Senior 
Cambridge or '0' Level, 

or equivalent in 
Mathematics and 

English. 

Complete the coupon 
below and we will 

send you the details 
about training for 
an exciting, new 

career. 

r- 

To: The Pembridge College of 
Electronics, (Dept. PW4 ), 1111 

34a Hereford Road, London, 
W2 5AJ. 

Please send, without obligation, details 
of the Full -time Course in Radio, MI 
Television and Electronics. 

NAME 111 

ADDRESS 

1 
I111111111111111111111111111r110 
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HEARING AID AMPLIFIERS 
(Ex behind ear deaf aide) 3 transistors on tiny 
P.C. board with volume control -whole thing only 
about half as big as Oxo cube. £1.75 or ith 
sub- miniature microphone and I..S. attached 
£350. 

, MAINS OPERATED 
SOLENOIDS 

Model 772 -small but power- 
ful Á" pull -approx size 11" x 
11" x 11" 80p. 
Model 400/1 $" pull. Size 
25" x 2" x 15" 75p. 

Model TT1O 11" pull Size 3" 2r o 2V -21.80 
plus 20p post and insurance. 
BEST QUALITY BRITISH MADE 
ELECTRICAL PLUGS AT APPROX. 
HALF. PRICE 
15 amp 3 pin lop each or ten for 90p, 5 amp 3 pin 
Sp each or ten for 70p, 5 amp 2 pin 5p each or ten 
for 450. 

DRILL 
CONTROLLER 
NEW IKW MODEL 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger -tip 
control. Kit includes all 

parts, case, everything and 
full instructions. 11.50- plus 

13p post and insurance. 
Made up model also avail- 

able, £225 plus 13p post & p. 
MAINS MOTOR 
Precision made - as 
used in record decks 
and tape recorders - 
ideal also for extractor 
fan, blower, heaters, 
etc. New and perfect. 
Snip at 60p. Postage 
15p for first one then 
5p for each one 
ordered. 

NEED A SPECIAL SWITCH? 
Double Leal Contact. Very slight pressure closes 

both contacte. Op 
each, 60p doz. Plastic push. 
rod suitable for operating, 
6p each, 45p doz. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole. 4 way -2 pole 
6 way -l. pole, 12 way. All at 185 
each, £1.80 dozen, your assortment 

CONTROL 
DRILL 

SPEEDS 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self -regulating 
temperature control. 50p post free. 

MICRO SWITCH 
5 amp. changeover contacte, 9p 
each, £1 doz. 15 amp. on /oil 
10p each, 15 amp changeover 
15p each, 10 for £L35. 
MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated c very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 25 X 2 x 2in. 
£1 each. 
PAPST MOTORS 
Est. 1 /40th h.p. Made 
for 110 -120 volt working, 
but two of these work 
ideally together off our 
standard 240 volt mains. 
A really beautiful motor, 
extremely quiet running 
and reversible. £1.50 
each. Postage one 23p, 
two 33P. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., it-s so quiet it can 
hardly be heard. Compact, 51" 
casing with 51" fan blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch, mains connector, and 
fixing brackets, £2 plus 36p 
post and ins. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
83p, plus 18p postage. 
24V BUZZER. 
Made by G.E.C. in brown heavy bakelite case, 
these work off AC mains through step down 
transformer. Price 40p each. 
9 PIN PLUG AND SOCKET. 
Suitable for connecting multicore Hexer to equip- 
ment. Socket size approx. V diameter. Plug sine 
9/10' diameter with flex entry. 4,5p pair. 

OUT OF SEASON BARGAIN 
TANGENTIAL HEATERS 
Once again we are able to make a special bargain 
offer of these very popular heating units. 
Tangential heaters although brought out a few 
years ago are still the latest and beet type as 
nothing has yet been made which could be 
called an improvement on them. The Tan- 
gential unit is still the only one used in good 
quality heaters made by Hoover, G.E.C. and 
all the famous names. Tne unit comprises quiet 
running AC induction rotor with special bear. 

lags, the tangential impeller and a 2 section heater element which allows 
switching half and full heat in the case of the 2 k.w. and one third -two 
thirds and fr" heat in the case of the 3 k.w. These heaters are also fitted 
with a safety cutout to cut the heaters should the impeller stop or the air 
flow be impeded. They are free standing and need only the simplest of 
cases, even a wooden cabinet is suitable or the plinth of the kitchen 
cabinet. Lots of customers missed our special Summer offer of these heaters 
last year so order early. 200/240 2 k.w. model £2.50. 200/240 3 k.w. model 
£8.50. Control switch heaters only 25p or two -heat, cold -blow and off 35p. 
Postage and insurance 33p on heaters. 

STANDARD WAFER SWITCHES 
Standard size 14 wafer- silver- plated 5 -amp contact, standard 5" spindle 
2" long -with locking washer and nut. 

No. 2 3 4 5 6 8 9 10 12 
of Poles way way way way way way way way y way 

1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p 
2 poles 40p 40p 409 40p 40p 40p 40p 70p 70p 
3 poles 40p 4Op 40p 40p 70p 70p 70p 95p 95p 
4 poles 40p 40p 40p 70p 70p 70v 70p 21ß0 21-20 
5 poles 40p 40p 70v 70p 95p 95p 95p £1.45 £1.45 
6 poles 40p 70p 70p 70p 95p 95p 95p £1.70 £1.70 
7 poles 70p 70p 70p 95p E1ß0 £120 £1.20 £1.95 £1.95 
8 poles 70p 70p 70p 95p £1.20 L1ß0 81ß0 £2.20 £2SO 
9 poles 70p 70p 95p 959 £1.45 £1.45 £1.45 £245 £2.45 

10 poles 70p 70p 95p £1.20 £1.45 £1.45 £1.45 £2.70 £2.70 
11 poles 70p 95p 95p £1.20 £1.70 £1.70 £1.70 £2.95 £2.95 
12 poles 70p 95p 95p 11-20 11.70 £1.70 £1.70 E3ß0 £8S0 rrIM 

AMPLIFIER MAINS TRANSFORMER 
50v 15 amp. Upright mounting with fixing brackets and etal shrouds to 
contain magnetic field, 50 c/s primary, tapped 110v, 117v, 210v, 230v and 250v. 
2 secondaries, one 50v If amp. other 6v 1 amp for pilot light, etc. £1-95, postage 
30p. 

THIS MONTH'S SNIP 
BATTERY CONDITION TESTER 
Made by Mallory but suitable for all batteries made by 
Ever Beady and others, most of which are zinc carbon 
types but also mercury manganese- nicad- silver oxide 
and alkaline batteries may be tested. The tester puts a 
dummy load on the battery and the meter scale indicates 
the condition depending upon which section the pointer 
rests. The section reads "replace" "weak" or "good ". The 
tester is complete in its ease, size 35" x 65" x 2" with leads 
and prods. Price £1.75 plus 20p postage. 

COMPUTER TAPE 
2,400 ft. of the best magnetic tape money can buy. Almost 
unbreakable and on a metal computer spool. Users have 
claimed successful results with video as well as sound 
recordings 1" wide £1, 5" 88p, t' 75p, P. & P. 33p extra. 
Spare spools 50p each. Cassette to hold spool 50p each. No 
extra postage if ordered with tape, otherwise 30p extra. 

CAPACITOR DISCHARGE IGNITION SYSTEM 
Well proved that it helps starting and increases petrol economy. Also increases 
acceleration but saves contact wear. For details see Practical Wireless June. 
(lives optional capacitor or standard ignition at the flick of a switch. Price £4.95 

MICROSONIC KEYCHAIN RADIO 
7 transistor Keychain Radio in very pretty 
case, size 25 x 25 X l' - -in.- complete with soft 
leather zipped bag. 7 transistor, ferrite rod. 
Loudspeaker. 
In transit from the East these sets suffere d 

corrosion as the batteries were left in them 
but when this corrosion is cleared away they 
should work-offered without guarantee 
except that they are new. Price only 11-25 
less batteries plus 13p. post 6 for £7 post free. 
Pair of rechargeable batteries and charger 85p. 

MAINS RELAY BARGAIN 
Special this month are some single, double and treble pole changeover relays. 
Contacts rated at 15 amps. Operating coil wound for 240V. A.C. Good British 
Make. Unused. Size approx. 15" x 1 ". 
Open construction 
Single pole 25p each 10 for 1225 
Double pole 32p each 10 for £2.90 
Treble pole 40p each 10 for £ 2-80 

4 AMP VARIAC CONTROLLERS 
With this you can vary the voltage applied to your circuit from 

zero to full mains without generating undue heat. One obvious 

application therefore is to dim lighting. Ex equipment but little 
used -as good as new offered at approx. half price. £5 plus 
75p. post and ins. 

ELECTRIC CLOCK 
WITH 25 AMP 'SWITCH 
Made by Smith's, these unite are 
as fitted to many top quality 
cookers to control the oven. The 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch ou and off 
times to be accurately set. Ideal 
for switching on tape recorders. Offered at only a 
fraction of the regular price -new and unused 
only 22, less than the value of the clock alone- 
post and insurance 14p. 

P.W. 
TREASURE TRACER 
As described in this issue. 

Send today for price list of parts. 

TELESCOPIC 
AERIAL fvc for portable, car radio 

or transmitter. Chrome pla- 
ted -six sections, extends from 

71 to 47ín. Hole in bottom for 6ßA 
screw, 38p. KNUCKLED MODEL FOR 

FM. 50p. 

QUICK CUPPA 
Mini Immersion Heater, 350, 
200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Rave at bedside 
for tea, baby's food, etc. £1.25, post 
and insurance 14p. 12v. car model 
also available same price. Jug 
heater £1.50 plus p. & p. 14p. 

THYRISTOR LIGHT 
DIMMERS 
Will dim incandescent lighting 
up to 600 watts from full 
brilliance to out. Assembled and 
wired ready to install £3. 

12 VOLT I} AMP 
POWER PACK 

This omprises double - 

wound 
c 

235/240V mains 
transformer with full wave 
rectifier and 2000 m /f /d/ 
smoothing. Price £1.50 + 
p. & p. 20p. 

REED SWITCHES 
Class encased, switches operated by external 
inagmt-gold welded contacts. We can now offer 
3 types: 
Miniature. lin. long x approximately tin. 
diameter. Will make and break up to 7A up to 
300 volts. Price 13p each. 1110 dozen. 
Standard. 'Lin long x 3 /16in. diameter. This will 
break currents of up to 1A, voltages up to 250 
volts. Price lep each. 90p per dozen. 
Flat. Flat type, 2in. long, just over 1 /16in. thick, 

approximately tin. wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed into a 
square solenoid. Eating 1 amp 200 volts. Price 
30p each. EO per dozen. 
Small ceramic magnets to operate these reed 
switches 9p each. 909 per dozen. 

PUSH BUTTON CHANGE OVER 
SWITCHES 
This is a Honeywell micro 
ewitch mounted on a metal 
frame with spring loaded 
plunger to operate. Panel 
fixing by single 5" hole, 
single Changeover switch 
25p each or ten for £225, 2 
changeover switch operated 
by single plunger 35p each 
or ten for £345, 3 change- 
over switches 45p each or 
ten for £4.05. 

METER BOX 
Designed to take 31" flush mounting meter. This 
has a 24" diameter hole with 3 meter fixing holes 
overall size of box 4" x 4" a 21" deep, hinged to 
is instal base 25" x 45" x e" deep. Price 509. 

PILOT BULBS 
6 -8 Volts 15 amp tubular MES British made good 
quality. 1 dozen in a box. 25p per box. 

5 AMP CONNECTOR STRIPS 
This is the normal type of connector strip. 12 
connectors with.grub screws mounted in a line and 
moulded in polythene. 159 each £1.50 perdonen. 

A New Service to Readers. A bulletin bringing 
news of new lines, special snips and "too few to 
advertise" lines will be posted to subscribers 
during first week of each month. The bulletin will 
be called "Advance Advert News" and the Sub- 
scription is 809 per year. Subscribers will also 
receive our completed 1971 catalogue when this is 
published. 

OVEN THERMOMETER WITH ALARM 
Basically this is a thermometer which is calibrated 
between 500 and 900 deg. C using a sensor on a flexible 
lead. The second feature, however, is an alarm which 
can be set anywhere within the temperature range. 
When the temperature is reached a buzzer sounds. 
Presumably the buzzer could be replaced by a relay 
or contactor to work another device. Limited quantity 
only of these units, prise 53.50, includes thermometer 
-scale -sensor and buzzer. 

Where postage is not stated then orders 
over £5 are post free. Below E5 add 20p. 
Semi -conductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

J. BULL (ELECTRICAL) LTD. 
Dept. P.W. 7, Park Street, Croydon CRO IYD 
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DRIVE -IN CAR PARK 

HI -FI DISCOUNT 
WAREHOUSES 

Rec. Retail 
Price 

STEREO AMPLIFIERS 

Comet 
Price 

ALBA UA 700 34.50 26.00 
ARMSTRONG 521 56.00 42.50 
DULCI 207 26.00 17.50 
DULCI 207M 32-00 21.95 
FERROGRAPH F307 62.00 44.00 
GOODMANS Maxamp 54.00 38.00 
LEAK Stereo 30 Plus 56.50 43.00 
LEAK Stereo 30 Plus, In teak case 62-50 47.95 
LEAK Stereo 70 69.00 52.00 
LEAK Stereo 70, in teak case 75.00 56-95 
*LINEAR LT 66 21.00 17.00 
METROSOUND ST20 36.00 24.95 
METROSOUND ST2OE 39.50 29.50 
PHILIPS RH 591 79-00 61-50 
PHILIPS RH 590 52.00 39-50 
PHILIPS RH 580 29.00 23-00 
PIONEER SA500 62-10 41.95 
PIONEER SA700 98-00 68.95 
PIONEER SA900 134.10 95-95 
PIONEER Reverberation 45.50 31.95 
ROGERS Ravensbourne 59.50 45.95 
ROGERS Ravensbourne (cased) 64.00 4950 
ROGERS Ravensbrook Mk. Ii .. 47.50 36.50 
ROGERS Ravensbrook (cased) 

Mk.11 52.50 41.50 
SINCLAIR2000 35.00 27.00 
SINCLAIR PROJECT 60/2 X Z30/ 

PZ5 23.90 16.50 
SINCLAIR PROJECT 60/2 X Z50/ 

PZ8 /trans 34.86 23-25 
SINCLAIR AFU 5.95 4.95 
SINCLAIR Neoteric 61.95 46.00 
SINCLAIR 3000 45-00 34.95 
TELETON SA0206(new release) 29.00 18-50 
VOLTEX 100w. Stereo Discotheque, 
8 electronically mixed inputs 185-00 139.00 
Starred items above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 

TUNERS 
*ARMSTRONG 523 AM /FM 53.76 42-00 
*ARMSTRONG 524 FM 41-89 33.00 
ARMSTRONG M8 Decoder 9.50 8.00 
DULCI FMT.7 FM 26.00 22.00 

DULCI FMT.7S Stereo 35-00 29-25 
GOODMANS Stereomax 82-52 49.95 
LEAK Stereofetic Chassis 66.50 52.00 
LEAK Stereofetic In teak case 72-50 59.00 
PHILIPS RH 690 47.00 38.00 
PHILIPS RH 691 89.00 75.50 
PIONEER TX500 AM /FM 77.94 63.50 
PIONEER TX900 AM/EM 153.69 123.00 
ROGERS Ravensbourne chassis 61-89 47.95 
ROGERS Ravensbrook 45.01 38.00 
ROGERS Ravensbrook (cased) 51.26 41.00 
TELETON GT 101 45.50 31-95 
TELETON 201X FM 36.00 27.50 
All above Tuners are complete with MPX Stereo 

Decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI AA 8500 229.00 181.00 
AKAI 6600 142.53 112.00 
ARENA R500 82.00 6700 
ARENA 2400 90.30 72-00 
ARENA 2700 105.00 85.00 
ARENA 79000 303.45 258.00 
ARMSTRONG M8 Decoder 9.50 8.00 
ARMSTRONG 525 91.89 74.50 
ARMSTRONG 526 104.71 84.50 
GOODMANS Module 80, 35w. 

R.M S 95.00 72.00 
MIDLAND 19/542 49.56 37.50 
PHILIPS RH 790 139.00 112.00 
PIONEER SX770 AM /FM 160.43 126.00 
PIONEER SX990 AM /FM 194-74 150-00 
PIONEER440 11110 89.00 
TANDBERG 1171 comp. with 

decoder 110.00 94.00 
* TELETON F2000 51.50 30.50 
TELETON 7 AT 20 105.00 77.95 
TELETON 10AT1 150w. RMS 160.00 193.00 
TELETON TFS50 82-50 59.00 
TELETON TFS MLA MW /LW /VHF 87.50 63.50 

TELETON R.8000 with Speakers 63.25 37.50 
TELETON CR55 120-00 87.00 
TELETON GA101 37.50 28-50 
WHARFEDALE 100.1 149.00 119.00 
Starred items above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 
All the above Tuners and Tuner /Amplifiers include 
MPX Stereo Decoder with the exception of Arm- 
strong where decoder is extra as listed. 

COMET for 
after -sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
and Bridlington 

Rec. Retail Comet 
Price Price 

PICKUP ARMS 
GOLDRING Lenco L75 
GOLDRING Lenco L69 
SME 3009 with S2 Shell 
SME 3012 with S2 Shell 

12.33 10.50 
9.29 7.00 

34.47 27.00 
36.71 30.50 

CARTRIDGES 
GOLDRING 80G 13.00 
GOLDRING 800E 18.86 
GOLDRING 800 Super E 26-01 
*GOLDRING CS90 Stereo 5-20 
'GOLDRING CS91 /E 7.81 
GOLDRING G850 6-50 
EMPIRE 100ZE /X 63.00 
EMPIRE 999VE /X 44.50 
EMPIRE 999TE /X 27-60 
EMPIRE 999SE /X 21.00 
EMPIRE 999E/X 16-50 
EMPIRE 999/X 11.50 
EMPIRE 909E /X 12.85 
EMPIRE 909/X 9.00 
EMPIRE 90EE /X 9.75 8.00 
ORBIT Magnetic NM 22 ...- Special Price 2-90 
PICKERING V15 AC2 8.40 7.00 
ORTOFON SLI5E 29-65 23.75 
ORTOFON 2X15K Transformer 7.00 5.25 
SHURE M3DM 7.41 4.95 
SHURE M31E 12.05 8-95 
SHURE M32E 11.10 8.25 
SHURE M32 -3 1020 8.00 
SHURE M44 -5 11.10 7.95 
SHURE M44 -7 10.20 8.00 
SHURE M -44C 10.20 8.00 
SHURE M44E 12-05 8-25 
SHURE M55E 
SHURE M75G 
SHURE M75 -6 
SHURE M75EJ 
SHURE M75E -95G 
SHURE M75E 
SHURE V15 -11 
SHURE V15 -11 -7 

6.95 
10.95 
19-50 
4.25 
6.25 
5.25 

52.50 
36-00 
22.50 
17.50 
13.00 
9.25 

10.25 
7.50 

12.95 9.50 
17.60 14.00 
16.70 13.00 
19-45 16-00 
23.15 18-00 
21.30 14-50 
40.76 28-95 
38.90 29.00 

Starred cartridges above are ceramic. All others are 
magnetic. 

TURNTABLES 

GARRARD AP76 turntable, fully wired 
complete with Goldring 0.800 Cartridge 
base and cover. Special Price 3095 
GARRARD SP25, Mk III fully wired with 
Goldring 0800 Magnetic Cartridge. Complete 
with base, plinth and cover - 

Special Price 21.98 
GARRARD 2025 fully wired with Sonotone 
9TAHC Cartridge complete with base and 
cover Special Price 1550 
GOLDRING 705/P turntable, fully wired 
complete with Goldring G8S0 cartridge, base 
and cover 25.00 15.95 

DUAL 1219 transcription 
DUAL 1209 transcription 
GARRARD SP25 Mk Ill 
GARRARD SL65 B 
GARRARD SL75 B 
GARRARD SL95 B 
GARRARD 401 
GARRARD SL72 B 
GARRARD 3500, with GKS Cart- 

ridge 17.23 
Base and Cover to fit GARRARD 

SP25, SL55, SL65B and 3500 ..Special Price 4.00 
GARRARD 40B 13.84 10.97 
GARRARD AP 76 28.88 21.50 
GOLDRING GL69 Mk. II 26.63 21.25 
GOLDRING GL69 P Mk. II 35.14 28.50 
GOLDRING GL75 36.41 31.50 

60.40 
42.62 
16.45 
21.25 
39.20 
50.01 
38.07 
33.11 

50.00 
35.00 
11.90 
1590 
26.50 
35.50 
29.50 
27.90 

12-90 

Rec. Retail Comet 
Price Price 

GOLDRING GL75 P 46.94 39.50 
GOLDRING Covers for 69P and 75P 4.21 3.50 
GOLDRING C99- plinth and cover 

for G99 11.45 9.90 
GOLDRING G99 26.00 22.90 
GOODMANS 3025 37.74 26.90 
McDONALD MP 60 15.75 11.75 
McDONALD 610 20.00 15.75 
Base and Cover for McDONALD 

MP 60 and 610 Special Price 4-50 
PHILIPS 228 20.00 17.00 

31-50 25.00 
69.00 54.00 

37.95 
7.00 

61.95 
98.00 
35.95 
42.95 
3.95 

PHILIPS GA 146 
PHILIPS 202 Electronic 
PIONEER PL 12A with base & cover 49.93 
THORENS TX 25 cover 8.85 
THORENS TD125 79.04 
THORENS TD125AB 120.20 
THORENS TD150A Mk. Il 46.16 
THORENS TD150AB Mk. Il 49-96 
THORENS TX11 Cover 4-43 

SPEAKERS 
B á W Model 70 
B & W DM3 
B A W D M1 
CELESTION Ditton 120 
CELESTION Ditton 15 
CELESTION Ditton 25 
GOODMANS Minister 
GOODMANS Magister 
GOODMANS Maxim 
GOODMANS Mezzo 3 
GOODMANS Magnum K2 
KEF Cresta 
KELETRON KN 500 4 speaker 

system (pair) 
KELETRON KN 700 4 speaker 

system (pair) 
KELETRON KN 1000 4 speaker 

system 
KELETRON KN 1500 4 speaker 

system 
KELETRON KN 20004 speaker 

system 
LEAK 200 
LEAK 300 
LEAK 600 
LOWTHER Acousta (with PM6) 
LOWTHER Acousta (with PM7) 
LOWTHER Ideal Baffle 
METROSOUND HFS 103 (pair) 
METROSOUND 202 
METROSOUND HFS 20 (pair) 
METROSOUND HFS 10 (pair) 
PHILIPS RH481 
PHILIPS RH482 
SINCLAIR 016 
STE -MA 275 3 speaker system 
WHARFEDALE Speakers 

Airedale 
Denton 
Super Linton 
Melton 
Dovedale 3 
Rosedale 
Triton (pair) 
Unit 3 Speaker Kit 
Unit 4 Speaker Kit 
Unit 5 Speaker Kit 

CHASSIS SPEAKERS 
GOODMANS Axiette 8 
GOODMANS Twinaxiette 8 
GOODMANS Axiom 10 
GOODMANS Axiom 80 
GOODMANS Axiom 201 
GOODMANS Axiom 301 
GOODMANS Axiom 401 
GOODMANS Audiom 8P 

159.50 
63-00 
32.00 
24.00 
32.00 
65.00 
25-00 
6250 
20-39 
34.00 
44.00 
22.17 

121.95 
49.95 
25-50 
18.00 
25.50 
50.95 
20.50 
47.95 
16.50 
25.95 
33.00 
18-00 

23.00 16.95 

27-50 19.95 

19.25 13.95 

24.75 18.95 

28.75 
24.95 
32.50 
49.50 
45.50 
53-00 
35.50 
25.00 
21.50 
39-00 
27.44 
11.00 
18.00 
8-98 

23.10 

69.50 
1995 
24.95 
32.50 
42.50 
65-00 
59.90 
13.00 
18.00 
26.00 

8-10 
9.17 
9.16 

28.31 
14-45 
20.70 
17.86 
5.55 

20.95 
18.90 
23.95 
36.90 
38.50 
46.00 
30.00 
17.95 
15.95 
25.95 
22.95 
8-95 

14.95 
6.95 

15.95 

54-95 
15-50 
20.50 
24.98 
31-95 
SO -95 
4595 
10.50 
13.95 
1995 

6-50 
7.50 
7.75 

23.75 
10.95 
15.75 
14.95 
4.25 
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(OVER 1,520 sq. yds.) 

OVER 1000 ITEMS 
ALWAYS IN STOCK 

ALL FULLY GUARANTEED - 
WITH AFTER -SALES SERVICE 

All items offered are brand new, latest models in manufacturers' sealed cartons 

Rec. Retail 
Price 

Comet 
Price 

Rec. Retail 
Price 

Comet 
Price 

GOODMANS Audiom 10P 6.05 3.58 AKAI 4000 4 -track Stereo 124.90 97.95 
GOODMANS Audiom 51 13.05 9.75 AKAI 4000 D 4 -track Stereo deck .. 89.95 69.50 
GOODMANS Audiom 61 18-95 14.00 BUSH TP 60 Cassette Tape Re- 
GOODMANS 12P 12.37 10.00 corder 2940 24.95 
GOODMANS 15P 20.00 16-97 BUSH TP 70 Cassette Battery/ 
GOODMANS Audiom 18P 34.00 26.97 Mains Tape Recorder 29.95 23.95 
GOODMANS Twin Axiom 10 .... 10.23 8.25 BUSH Discassette DC70 21.95 16.95 
GOODMANS ARU 172 4.50 3.50 FERGUSON 32524 -track 104.30 83.95 
GOODMANS Trebax 100 8-60 6.00 FERGUSON 3245 Twin track 3800 2995 
GOODMANS Trebax 5K /20XL 9.70 7.50 FERGUSON 3245 4 -track 44.10 34-95 
GOODMANS Midax 12.95 9.00 FERGUSON 3247 4 -track 49.65 39.95 
GOODMANS Attenuator 3.55 2.50 FERGUSON 3248 4 -track 55.65 43.95 
GOODMANS Crossover Networks FERROGRAPH 722 266.41 219.00 

X0/950/5000 9.75 7.25 FERROGRAPH 724 266.41 219.00 
GOODMANS Crossover Networks FERROGRAPH 702 2 track tape 

XO/950 7.40 5.75 deck 22871 193.00 
GOODMANS Crossover Networks FERROGRAPH 704/W 4 track tape 

X0 /5000 2.65 2.00 deck 228.71 193.00 
WHARFEDALE 8 in. Bronze /RS/ GRUNDIG C200L deluxe Cassette 39.90 29.95 

DD 5.00 4.00 GRUNDIG TK 141 (4- track) 61.85 49.95 
WHARFEDALE Super 8/RS/DD .. 8.50 7.00 GRUNDIG TK 121- (Twin- track) 56.85 43.95 
WHARFEDALE Super 10 /RS /DD 14.00 11-50 GRUNDIG TK 146 (4 -track Auto) 68.14 5395 
WHARFEDALE WMT 1 Matching GRUNDIG TK 149 4 -track 57.63 47.95 

Transformer 0.84 0.75 MIDLAND TC 144 cassette 18.00 13.95 

HI -FI STEREO SYSTEMS (complete) 
PHILIPS 2202 Cassette Tape Rec 2990 
PHILIPS 2204 cassette battery/ 

2295 

ARENA MR15 14500 115.95 mains 3350 25.95 
ALBA ÚA552 4750 3595 PHILIPS 2205 Cassette Tape Rec.. 43-15 3495 
ALBA ÚA662 6297 47.95 PHILIPS 3302 Cassette 2390 18.95 
DECCA Sound 603 72.50 5895 PHILIPS 4307 49.50 38.95 
DECCA Sound 604 72.50 80.95 PHILIPS 44042-track stereo recorder 95.00 73.95 
DECCA Sound 1203 97.50 78.95 PHILIPS 44074 -track stereo recorder 110.00 69.95 
DECCALIAN 5, complete with stand. 65.50 52.95 PHILIPS 4303 43 00 34.95 
EKCO SRG 609 8850 69.95 PHILIPS 4302 Twin Track Auto .. 39.00 32.00 
EKCO ZU5 165.00 135.00 PHILIPS 4500 4 -Track Stereo Tape 
FERGUSON 3422 87.85 69.95 Deck 12600 98.95 
FERGUSON 3423 118.25 94.95 PHILIPS 4408 4 -Track Stereo .... 139.00 109.00 
FERGUSON 3424 123.15 99.95 PHILIPS 4308 4 -Track 60.50 45.50 
FERGUSON 3425 145.10 111.95 PHILIPS Cassette Stereo Tape 
FIDELITY Music Master UA2 46.00 34-95 Deck 54.00 45.95 
FIDELITY Music Master UA1 98.00 82.95 PYE Cassette Recorder /Radio (Batt. 
GOODMANS 3000 Suite 140.45 92.95 /Mains) 4550 36.95 
H.M,V. 2416 129.70 103-00 TANDBERG 1841 4 -track Stereo 
H.M.V. 204/5/6 202.85 165-00 Tape Deck 69.75 59.95 
K.B. KA1250, complete with two 653 TANDBERG 3021X twin track stereo 109.90 9300 

speakers 72-00 59-95 TANDBERG 3041X 4 -track stereo 109.90 93.00 
K.B. KA1250, complete with two 651 TANDBERG 4021X twin track stereo 180.00 150.00 

speakers 83-00 65.95 TANDBERG 4041X 4 -track stereo 180.00 150.00 
LEAK 30 /GOLDRING /WHARFE- TANDBERG 6021X twin track stereo 195.00 165.00 

DALE 182.65 142.95 TANDBERG 6041X 4 -track stereo 195-00 165.00 
LEAK 70 /THORENS /WHARFEDALE 228.87 175.00 TELETON 511 Batt. /mains cassette 20.50 17.50 
MARCONI Unit 4 77.45 66-95 TELETON FXB 510 D 4 -track Stereo 67.50 52.00 
MARCONI Unit 3 88.00 89-95 TELETON TRC 130 cassette, with 
METROSOUND Stereo 1010 82.30 65.95 VHF /AM radio. Battery /mains twin 
PHILIPS 580/4811105 71-00 55.95 motors 41.75 31-90 
PHILIPS GE823 51.50 41.95 TELETON TC110 cassette, battery/ 
PHILIPS GF824 69.50 56-95 mains 27.75 2000 
PHILIPS GF833 67.50 5595 TOSHIBA GT 840 S 110.00 67-95 
PHILIPS GF834 86.00 73-95 TOSHIBA GT 601v Twin Track .. 45.15 29.95 
PHILIPS 882 (less L /S) 99-00 78.50 TOSHIBA 850 SA 94-00 59.95 
PHILIPS GF417 99.50 82,95 WHARFEDALE Dolby DC9 Cassette 
TELETON 2S60F, with Stereo Radio 75.00 55.95 Stereo Tape Deck 115.00 97.00 
TOSHIBA SP8507 248.00 
ULTRA 6405 79.95 

17500 
66.95 BASES AND COVERS 

GARRARD WB7 Base 3.86 3.25 
TAPE RECORDERS AND TAPE DECKS GARRARD WB4 Base 5.69 4.75 
AKAI M1OL 245.05 185-95 GARRARD SPC 1 Cover 3.74 3.00 
AKAI X2000 190-00 155.95 GARRARD SPC 4 Cover 4.44 3.75 
AKAI X5000 W/L 177.98 135.95 Special offer of Base and Cover to fit 
AKAI X330 342.57 265-95 GARRARD SP25, SL55, 5L65B and 
AKAI X -3300 312-56 243.95 3500 Special Price 4-00 
AKAI X -360 38008 27995 GOLDRING Plinth 75 8.52 7.00 
ARAI X -360 D -deck 318.92 243-00 GOLDRING Plinth 69 8.52 7-00 
AKAI 16005D 199.42 165-95 GOLDRING Covers for 69P and 75P 421 3.50 
AKAI 1710L 8985 65.95 THORENS TX25 (for TD725AB) .. 8-22 6.50 
AKAI 1720L 9721 77.50 THORENS TX71 Cover 4.11 3.75 
AKAI CR80 8 -track stereo recorder 11503 99-95 Base and Cover for TD 125 15-18 12.50 
AKAI CR80D 8 -track stereo tape SME Plinth System 2000 39.20 31-25 

deck 95.00 7995 MOTORBOARDS only 4.95 3.00 

Open daily to 
the public from 
9 -0 A.M. until- 

5 -30 P.M. MON. 
1 -0 P.M. TUES. 
8 -0 P.M. WED. 
8 -0 P.M. THUR. 
5-0 P.M. FRI. 
5 -30 P.M. SAT. 

Customers are 
welcome to call - 
Ample car parking 
facilities 

Complete Price List FREE on request! 

COMS' HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 7QD Tael.407906 

and 407877 
(Dept. P.W.) 68A Armley Rd. (Artist St.), Leeds LSI2 2EE Tal 32955 

(S Lines) 
(Dept P.W.) Teesway, Portrack Lane, North Teesside Te1.60132/ 

Industrial Estate, Teesside, TSI8 2RH 
6521s 

(Service Dept., New Road Side, Horsforth, Leeds) 
Comet guarantees that all prices quoted are genuine. All Items offered 
available at these prices at the time this Issue closed for press. 
Add 75p for postage, packing and insurance on all orders (Cartridges 20p) 

or, if Securicor delivery required, add £1.50 only. 
Make cheques, Money Orders payable to "COMET ". 

COMPLETE HI-Fl SYSTEMS 
Completely wired, mounted and ready for use. 

Rec. Retail Comet 
Price Price 

GOODMANS AUDIO SUITE, 
Goodmans Maxamp stereo ampli- 
fier, Goodmans stereomax AM/ 
FM Tuner with decoder. Pair of 
Goodmans Magnum K2 speakers, 
Garrard AP76 turntable in base, 
complete with cover and Gold - 
ring G800 Cartridge. Beautifully 
finished in walnut 257.13 169.95 

GOLDRING 705P turntable complete 
with G850 Cartridge, Midland 
Tuner /Amp., pair of Metrosound 
103 Speakers 99.56 69-95 

GOODMANS Module 80 Tuner/ 
Amplifier, Goodmans 3025 Turn- 
table with Goldring G800 Cart- 
ridge with 2 Goodmans Minister 
Speakers 182.74 139-00 

METROSOUND 448 8 -track stereo 
play -back unit complete with 
2 HFS 10 Speakers 83.58 70-95 

GOLD RING 705P turntable cam pieta 
with G850 Cartridge, Teleton 204 
Amplifier, pair of Keletron KN500 
Speakers 77.00 49.95 

TELETON Stereo 8 track tape Audio 
system complete with speakers 54.75 4800 

GARRARD SP 25, Mk. III mounted 
in base, plinth and cover with 
GOLDRING G800 Cartridge. 
Teleton 206 Stereo Amplifier 12 
watts RMS, and 2 KELETRON 
KN500 Speakers, each speaker 
is a 4 speaker system 88.33 58.95 

PIONEER PL 12 turntable, Good - 
mans Maxamp, Shure M55E Cart- 
ridge, 2 Keletron KN 700 speakers 
(each speaker cabinet contains 4 
speakers) 144.38 105.00 

GARRARD AP76 turntable com- 
plete with Goldring G800 Cart- 
ridge, base and cover, Rogers 
Ravensbrook Amplifier in teak 
case and 2 Goodmans Minister 
Speakers 142.51 108.50 

LEAK 30 /THORENS /WHARFEDALE 18265 142.95 
GOLDRING GL 76P mounted in 

teak base with hinged pompes 
cover complete with GOLDRING 
G800E Cartridge. Leak Stereo 30 
Plus Amplifier in Teak case. 2 
GOODMANS Mezzo 3 Speakers 200.50 15420 

THORENS TD 150AB Mk. II with 
TX/1 dust cover, SHURE M55E 
Cartridge, LEAK Stereo 70 
Amplifier in Teak case. 2 Wharf e- 
dale Dovedale 3 Speakers 226.87 175-00 

THORENS TD 125AB Electronic 
Turntable complete with cover. 
SHURE V15.11 Cartridge, GOOD - 
MANS Maxamp, GOODMANS 
Stereomax AM /FM Tuner. 2 
GOODMANS Magister Speakers 422.48 309.00 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add £1.50 only for Securicor delivery) 

ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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SP25 MKI11 SPECIAL ! 

-ÿ :_j'L''.._.'( 

_ 

- 

:'i.l iÌ 

PREMIER QUALITY MICROPHONES 

GARRARD SP25 MK III 
SINGLE RECORD 
PLAYER FITTED 

GOLDRING 850 or AT66 
MAGNETIC STEREO 
CARTRIDGE as avail- 
able. COMPLETE IN 
TEAK PLINTH WITH 
RIGID PERSPEX 
COVER. 
Total list price over £29 

PREMIER PRICE 

£19.90 
P.O P. 5 0p. 

TAPE CASSETTES 

C60 (Z'in.) 37p £»OS 

C90 (m>n.) 62p £1`80 

o " C120 (a) 87p =2f.5`0 

P. Jr P. Op. 

All ca1ueeeee can be supplied with library cases 
at 30. entro each 

E.M.I. 13 x 8in. 
HI -FI SPEAKERS 
Fitted two 2lin tweeters and 
oroasover network. Impedance 
e or 15 ohm. Dandling capa- 
city 10W. Brand new. 

Precision made, beautifully designed and offering 
reliability at reasonable price. 
FANON MK047 MINIATURE DYNAMIC 
Frequency response 60- 13,000 Hz. Impedance 50K 
ohms ( -59 db). Can be used with stand, hand held or 
around neck. Diecaet body;satin chrome finish. Features 
removable windscreen. Complete with Oft. cable, stand 
adaptor and Leveller cord. 
PREMIER PRICE £5.97, P. & P. 20P 
FAN ON MK 45 3 -WAY DYNAMIC 
Frequency response 60- 12,000 Hz. High impedance. 
Complete with Oft. cable, table stand and Lavalier cord. 
PREMIER PRICE £2.87, P. & P. 20p. 
FANON MKC -54 DYNAMIC 
Frequency response 60- 12,000 Hz. Impedance 60E 
ohms ( -60 db) and 150 ohms ( -71 db). On /Off switch. 
Complete with 20ft. cable and stand adaptor. 
PREMIER PRICE £8.97. P. & P. 20p 

" VERITONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IN D.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 

128 3" 250' P.V.C. 289 DT6 55' 1800' POLYESTER $1' 
TT3 S" 450' POLYESTER 879 TTO 55' 2400' POLYESTER $18 
DT8 31' 800' POLYESTER 57p SF7 7' 1200' P.V.C. 8' 
SP5 5' 600' P.V.C. 42p 127 7' 1800' ACETATE 76 
125 5' 900' P.V.C. 50p DT7 7' 2400' POLYESTER SI. 
DT5 5' 1200' POLYESTER 75p TT7 7' 3600' POLYESTER M. 

TAPE SPOOLS 8' 10p, 5', 65'. 7' 89. 
root and Packing 3' 5p, 5', 5 }', Sp. 7' 10p. (3 reels and over Poet Free). 

1'3e47 P. & P. 40p 

METER BARGAINS 
MODEL GT -800 MULTIMETER 
A precision made pocket sized test 
meter, Ideally suited for testing elec- 
tronic circuits or electronic appliances. 
Supplied complete with test lead and 
batteries. RANGES -DC Voltages: 10, 
50, 250, 1,000V (1,000 opV). AC Volt- 
age: 10, 60, 250, 1,000V (1,000 opV). 
DC Current: 1mA, 100mA. Resistance: 
0 -150K ohms. Decibel: -10 +22db (at 
AC 20V range) £2.47, P. & P. 17p. 

MULTIMETER 20,000 O.P.V. 
ra easy-to-read meter, wide 

batter of 
manual. 

With test 
a batteries and manual. Bíze: 4 2' a 3 }' 

z 1 ". RANGES D.C. Voltages 0- 5- 25 -50- 
250- 500- 2500v. A.C. Voltages 0-10-50 - 

0.I/ 100- 500- 1000v. D.C. Current: 0-50µA - 
2.5mA- 250mA. Resistance: 0 -6000 ohms 
0-6 megobms (300 ohms and 30 KOlnns, 
at centre scale). Capacity: 10 µµf to 
001pf, 001µf to Iµf. Decibels -20 to 
+22dB. 04.90. P. & P. 17p. 

MODEL CT -62 MULTITESTER 
RANGES -DC Voltages: 0, 5, 25, 100, 
500 /1,000V (20,000 ohms /V). AC Volt- 
ages: 0, 5, 25, 100, 600, 1,0004 (10,000 
obese /V). DC Current: 0, 60aÁ, 0, 6, 
50, 500mA. Resistance: 0, 8k, 600k, 
8M. 60M ohms. Decibels: -20 db to 
-62 db in 6 ranges. £5.82, P. & P. 17p. 

PREMIER RADIO 7. 
TOTTENHAM COURT 

& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01 -636 3451/2639 -7 
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01 -636 3451 

We'll give you the chance you 
didn't take at school. 
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`O' level standard in Maths, and 
Science or English, could get you a great 
career in today's Navy. We'll train you 
to be one of our top technicians, working 
on space -age equipment and earning 
£2,000 a year at 24. If you're 151-171 
send for our free book. 

APPRENTICESHIPS 
Name 

Address 

Date of birth 
(Enquiries from U.K. residents only) 

Royal Naval Careers Service ( 830QN1 ), 
Old Admiralty Bldg., Whitehall, 
London S,W,1, Please send me, 
without obligation, your free booklet, 
"Royal Navy Technician Apprentice- 
ships". 

ROYAL NAVY 
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SPECIAL PURCHASE! 
BRAND NEW FM MULTIPLEX STEREO DECODER 
UNITS. 
Manufactured by PHILIPS. Size 2" X 3," .r. 
All transistor 24v. at 6 mA. Supplied pre -aligned 
with full circuit diagram and connection detials. 
£4 each Poet Free 
FEW ONLY -LEAK MK I TRANSCRIPTION PICK- 
UP ARMS 
Using the world famous gimbal pivot system. 
Complete but lees pink up head. £2.50 P. & P. 20p 
INPUT MATCHING TRANSFORMER 
Beautifully made in heavy Mu -metal cylindrical 
case for minimum hum pick -up. Size 1 }" high 11" 
dia. Ratio 150 :1 approx. Especially suitable for 
matching dynamic or ribbon mikes or pick up from 
low to high impedance or vice versa. 75P each 
Port Free 
BLACK ANODISED 16g- ALUMINIUM HEAT 
SINKS 
For T03. complete with mica's & bushes. Size 
25" X 3" approx. 85p pair P. & P. 5p. 

NEW IMPROVED MODEL WITH HIGHER OUT - 
PUT AND INCORPORATING HIGH QUALITY 
READY DRILLED PRINTED CIRCUIT BOARD FOR 
EASY CONSTRUCTION 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

A really ffret -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 6 to 15 ohms. Compact design, all parte 
supplied including drilled metal work, high quality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, nuts, bolts -no extrae to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response ± 3dB 12- 30,000 Hz Sensitivity: 
better than 8OmV into 1Mí2. Full power bandwidth: 
±24E 12- 15,000 Hz. Bass boost approx. to 012dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12'w. x 8"d. x 21'b. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large B.A.E. 
PRICES 
AMPLIFIER KIT £10.50 P. & P. 15p 
POWER PACK KIT .. £5.00 P. & P. 30p 
CABINET £8.00 P. & P. 30p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £20.59, Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi Fi Discotheque use, etc. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS. 
All Transistor F.M. timer head with twin A.M. Gang 
incorporated. Beautifully engineered with precision 
geared rednet ion drive. FM RF Transistor, oscillator /Mixer 

and first I.F. stage (10.7 Mole out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
..ver range 88- 108Mc/s. Brand new 
and pre- aligned. Size 2 1'11 x 1} "w 
x 24"d. For 6v D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can be connected to standard 
A.M. aerial and oscillator circuits 
if required. LIMITED NUMBER. 
Only £5.25 post free. Connection 
details supplied. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x ,}in. FIVE for 50p. P. & P. 13p. 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from 6in, to 22 4.in. approx. Maximum 
diameter }fn. 259 each. P. & P. Op. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240e. 
Secondary combinations 0- 5- 10- 15- 20- 25- $0 -35 -40 -000. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30 -0-30v. at 
2 amps full wave. Size 3in. long x S }in. wide x 3in- deep. 
Price £1.75 P. & P. 30p. 
MAINS TRANSFORMER. For tranci tor power supplies. 
Pr). 200/240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. 
Pei. 200/240v. Sec. 12 -0 -12 at 1 amp. Sep. P. & P 13p. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp £1.88. P. & P. 30p. 
Tapped Primary 200 -220 -240v. Sec. 21.5v. at 500mA. 
889. P. & P. 13p. 

SPECIAL OFFER ! 

HI -F1 LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan- Uynair front. Size 14' high x l0 }' 
wide x 5 }' deep. Fitter with E.M.I. Ceramic Magnet 
13' x 8' bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE £8.40 Carr. 65p 
Cabinet Available Separately £45O Carr 60p 
Also available in 8 ohms with EMI 13' x 8' bass 
speaker with parasitic tweeter £0.50 Carr. 65p 

LOUDSPEAKER BARGAINS 
3' 4 ohm 50p, P. & P. 8p. 5in. 3 ohm 80p, P. & P. 15P 
7 x 4in. 3 ohm £1.05, P. & P. 20p, 10 x bin. 3 or 15 ohm 
£1.90, P. & P. 30p, E.M.I. 8 x ä n. 3 ohm with high 
Buz magnet £1.62. P. 0. P. 20p E M I 135 x Sin. 3 ohm 
with high flux ceramic magnet 52.10 (15 ohm £2.25), P. & 
P. 30p. E.M.I. 13 x gin. 3, 8 or 15 ohm with two inbuilt 
tweeters and crossover network £4.20, P. & P. 30p. 
E.M.I. 13" x 8' twin cone (parastatic tweeter) 8 ohm 
£2.25 P & P 30p. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production b y well-known British maker. Now 
with HiOux ceramic ferrobar magnet assembly £5.50. 
Guitar models: 25w. 58.50, 35w. 58.50. P. & P. 38p 
N.M.I. Olin. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 9845 
each. P. & P. 13p. 
121n. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm £2.20, P. & P. 30p. 
35 ohm SPEAKERS 3in. only 68p P. & P. 13P. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually £1.75 yd., our price 7545 yd. 
length. P. & P. 15p (min 1 yd.) B.A.E. for samples. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable fiexitoam ear- 
muffs. Wired and fitted with standard stereo lin jack 
plug. Frequency response 30- 15.00011z. Matching 
impedance 8 -16 ohms. PRICE £2.95. P. & P. 15p. 
SINGLE HEADPHONE. With aluminium headband. 
Approx. 200 ohm, 259. P. & P. 8p 
CRYSTAL MIXES. High imp. for desk or hand use. 
High sensitivity, 98p, P. & P. Sp 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE £1.05, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE- AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. 
battery or from H.T. line 200/300v. Frequency 
response 15/1x- 25KHz. Gain 26dB. Solid encap- 
sulation size 1I" x 11' x I". Brand new complete 
with instructions. Price 88p. P. & P. 13P. 

BRAND NEW E.M.I. LIGHTWEIGHT PICK -UP ARM 
WITH ARM REST, Fitted mono t/o stylus and cartridg 
for LP /78. ONLY £1, P. & P. 13p. 

QUALITY RECORD PLAYER AMPLIFIER MX H 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size lib. wide x 3fn. deep x gin. high. Ready 
built and tested. PRICE £8.75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE £4.88 P. & P. 50p. 
DELUXE QUALITY PORTABLE R/P CABINET MK II. 
Uncut motor board size 14; x 12ín. clearance lin. below, 
Olin. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x gin. PRICE £8.98. P. de P. 50p. 

10/14 WATT H 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 
EL84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Polly shrouded section wound output trailed "Boer to 
match 3 -151) speaker and 2 independent volume controle, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84e, ECC83; 
EF86 and EZ80 rectifier. Simple instruction booklet 
13P (Free with parte). All parte sold separately. ONLY 
27.97 P. & P. 55p. Also available ready built and tested 
complete with std, input sockets, £9.97. P. & P. 55p. 

AMPLIFIER KIT 

BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 75p; V15/10p 50p; OC71 25p; 0076 
Sop: ÁF117 18p; 2G339 (NPN) 15p. 
Set of Mullard 6 transistors OC44, 2 -OC45, AC128D 
matched pair AC128 £1.25: ORP12 Cadmium Sulphide 
Cells 53p. All post free. 

SPECIAL PURCHASE! SPEAKER 
CABINET FROM FAMOUS MAKER! 

Beautifully made all wooden construction cabinet 
with medium walnut finish front, gold anodised 
expanded aluminium grille and dark sides. Approx. 
size overall 115' high x 5' deep x 18 }' wide at base. 
Easily removable baffle cut out for 8' speaker. 
Fibre board back. Could accommodate amplifier or 
radio together with speaker. An expensively made 
cabinet at a give away price. 
LIMITED NUMBER ONLY £1.88 Post Free. 

DE LUXE STEREO AMPLIFIER 
A.C. main 
200.240 v 
U s i n g 
heavyduty 
fully teals. 
ted mains 
transform- 
er with full 
wave reatt- 
tIoatlon 
giving ade- 
q u a t e 
smoothing 
with negli- 
gible bum. 

\ alse ine up: -2 x ECL86 Triode Pentodes. 1 x E280 
as rectfier. Two dual potentiometers are provided for 
bass and treble control, giving base and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can he adjusted by means of a sepa- 
rate 'Balance control fitted at the rear of the chassis. 
Input sensitivity is approxmately 300ro /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. PRICE £S 92 P. &P. 4545 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge £8.97 Carr. 50p. 
With stereo cartridge £7.97 Carr. 60p. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic 
cover. £5.75 complete P. & P. 50p. 
LATEST GARRARD MODELS. All types available 1025. 
2025, SP25, 3000, AT80 etc. S.A.E. for latest Prices i 

PLINTH UNITS eut out for Garrard Models., 1025, 2025' 
2000, 3000, 3500 etc. With rigid transparent plastic cover. 
Special design enables above models to be used with cover 
in position. Also suitable for housing ATOO and SP25, 
OUR PRICE 55.75 complete. P. & P. 50p. 

LATEST ACOS GP91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
£1.50 P. & P. 8p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.50 P. & P. lop. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £8. P. & P. 10p. 
LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP/LP /Stereo /78. £í.OS P. & P. 1Op. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /7S mono or stereo records 
on mono equipment. Only £1.50 P. & P. 10p. 

3 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for Ei-FI reproduc- 
tion f records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 7 }' w. x 4" el. x 
45' h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate t..luu,e control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4} watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.75. P. & P. 36p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to 11034 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £8.98. 
P. & P. 40p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier usinga double wound fully 
Isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 8.5 watts. 
Volume and tone controls. Chassis size only 7fn. wide 
x 3fn. deep x gin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. . 

BARGAIN PRICE EL - 35p 
P. 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES 
A must for servicemen and home constructors. 
1971 edition including many 1000'o of British, 
U.S.A., European and Japanese translators. 
ONLY 40p Post 5p. 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 
e few from South Wimble- 
don Tube SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

Tube Station. 
1. 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.E. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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VISUAL! 
EXCITING! 

a new 4 -way method of mastering 
ELECTRONICS 
by doing - and - seeing .. . 

21), OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

5.e 8» 9-11- 
0 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3/ READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

4 OP CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC - 

CIRCUITS AND SEE HOW THEY WORK ... INCLUDING .. . 

VALVE EXPERIMENTS PHOTO ELECTRIC CIRCUIT A.C. EXPERIMENTS 
TRANSISTOR EXPERIMENTS COMPUTER CIRCUIT D.C. EXPERIMENTS 
AMPLIFIERS BASIC RADIO RECEIVER SIMPLE COUNTER 
OSCILLATORS ELECTRONIC SWITCH TIME DELAY CIRCUIT 
SIGNAL TRACER SIMPLE TRANSMITTER SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - no maths, and a minimum of theory -no previous knowledge required. It will also enable anyone to understand how to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

T 
POST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 

FREE for I - send your free Brochure, without obligation, to: we do not employ representatives 

BROCHURE I NAME BLOCK CAPS 
or write if you prefer not to cut page ADDRESS PLEASE PW8 L 
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PRACTICAL 
WIRELESS 

VOL 47 NO 4 
Issue 774 

AUGUST 1971 

Exhibitions R.I.P.? 
THERE are probably more exhibitions today than ever 

before, but those embracing areas of interest to readers 
of P.W. appear to have suffered the ravages of economics, 
indecision and wrong priorities. 

The pre -war "Radiolympias" were intended for trade and 
public alike and even the last one in 1939 had lots of interest 
for the home constructor. Most hobbyists who could get to 
Olympia, went there. Post -war radio shows carried on the 
tradition, although with less and less for the amateur 
enthusiast -the trend was changing. 

In the last decade, the unity of the radio industry began 
to deteriorate as first one, then another, major company 
broke away from the main exhibition (then at Earls Court) 
to hold their own private shows. In 1964 there were over ten 
"splinter" shows in London at exhibition -time and this mass 
exodus killed the p blic radio and TV show in this country. 
The costs of mo- nting stands in the exhibition halls avail- 
able, plus the attitude of brushing off the public (the ulti- 
mate customers) were contributory `actors. 

Now, after some years of August trade -only exhibitions 
scattered all over London, manufacturers this year aban- 
doned the traditional "showtime" period and held their 
shows during May. An attempt to get the industry together 
again under one roof failed. Next year, shows will again be 
held in the Spring. After that one needs a crystal ball. But 
still there seems to be no hope of anything for the public 
to see! 

On another front, the various audio exhibitions overlap 
to some extent and are the subject of both praise and 
criticism. The Audio Fair gave up hotel rooms for the open 
spaces of Olympia and brought in photographic and then 
musical instrument interests. There has been talk of radio 
and TV exhibits. However, even if audio exhibitions do not 
please everyone, at least the public can get in! 

Discounting the more specialised and professional 
orientated exhibitions, this leaves one more erstwhile im- 
portant calendar date for the radio amateur -the RSGB 
Exhibition. We have seen this develop (or disintegrate ?) 

from its unpretentious but delightfully social atmosphere 
of the Hotel Royal days, through various stages at Seymour 
Hall and Royal Horticultural Hall. It tried to change its angle, 
gave itself a pompous (and, we feel, misleading) name, lost 
its character and died. For this year there is to be no RSGB 
Exhibition. 

A sad story for exhibition- minded radio enthusiasts. The 
problems will only be. solved when we have more modern 
(and economic) exhibition halls for the larger shows and 
organisers, societies and manufacturers who are old - 
fashioned enough to think first of the public, then give them 
what they want. 

W. N. STEVENS- Editor. 

NEWS AND COMMENT 
Leader 295 

News ... News ... News .... 296 

On the Short Waves 
by Malcolm Connah and 
David Gibson, G3JDG 332 

MW Column by Charles Molloy 334 

Electronotes by S. Ginsberg 334 

Practically Wireless by Henry 342 

CONSTRUCTIONAL 
Direct Conversion Receiver for 

80m SSBJCW by R. F. Graham 

QRP Transmitter for the LF Bands 
by F. G. Rayer, G3OGR 

P.W. Treasure Tracer 
by Halvor Moorshead 

Take 20, No. 28, Touch Alarm 
4 

by Julian Anderson 

OTHER FEATURES 

298 

301 

316 

337 

I.C. of the Month 
(G.E. PA264 -265 Voltage Regulators) 
by L. A. J. Ireland 310 

V.H.F. Interference Problems 
by V. Capet 311 

SERVICING -Part 4 by H. W. Hellyer 323 

The European Space Race 
by John Chapman 329 

Going Back by Colin Riches and 
Arthur Dow 338 

SEPTEMBER ISSUE WILL BE 

PUBLISHED ON AUGUST 6th 

©IPC Magazines Limited 1971. Copyright In all drawings photographs and articles published In "Practical Wireless" is fully protected, and reproduction or imitations In 

whole or in part are expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure that the advice and data given to readers are reliable. 

We cannot, however, guarantee it, and we cannot accept legal responsibility for It. Prices are those current as we go to press. All correspondence intended for the Editor 

should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Address correspondence regarding advertisements to Advertisement Manager, Fleetway 

House,Farringdon Street, London. EC4A 4AD. 

295 

www.americanradiohistory.com

www.americanradiohistory.com


NEWS... NEWS... NEWS... 
12V Iron from Antex 

; 

Battery-úp .,rated 
irmt for .a s,Bo7 } , cit. rli +eMé poe vatteris 

po oit esateaux Etc. 

B on scfhos 
S.IN. 

Antex have introduced the `MES 
12' soldering iron for operation 
from any 12 volt supply such as 
a car battery or accumulator. 

Two large crocodile clips pro- 
vide direct connection to the 
battery terminals and 15 feet of 

2 core lead gives ample scope for 
normal operation. 

This iron is absolutely ideal for 
use in conditions where a mains 
supply is not available. It is sup- 
plied in a durable plastic wallet 
which will `house' the iron when 
not in use. Recommended U.K. 
price is £1.95. Antex Limited, 
Mayflower House, Plymouth, 
Devon. 

The 4.B.0 . 1972 
One of the leading events in the 
world broadcasting calendar, the 
International Broadcasting Con- 
vention, will next be held in 
London from 4 -8 September 1972. 
This will be the fourth IBC. 

The Convention, which will be 
held at Grosvenor House, Park 
Lane, will comprise technical 
sessions and a comprehensive 
exhibition of the latest television 
and sound broadcasting equip- 
ment, both highlighting the 
future technological options avail- 
able to broadcasting administra- 
tions. 

IBC is sponsored by the Elec- 
tronic Engineering Association, 
the Institution of Electrical Engin- 
eers, the Institute of Electrical 
and Electronics Engineers, the 
Institution of Electronic and 
Radio Engineers, the Royal Tele- 
vision Society and the Society of 
Motion Picture and Television 
Engineers. 

All enquiries to The Secretariat, 
International Broadcasting Con- 
vention, IEE, Savoy Place, London 
WC2R OBL, England. 

Fudging irons 
West Hyde Developments are 
asking: How often do you fudge 
a hole? They maintain that their 
taper reamers are the finest 
fudging irons available. These 
West Hyde reamers, due to their 
many flutes and cutting edges, 
will open a hole from lain to in 
in a few seconds and the hole 
will be rounder than when drilled. 
On the many occasions when 
equipment cannot be put up on a 
drilling machine due to size and 
damaging the finish a West Hyde 
reamer in an ordinary hand brace 
will solve the problems without 
vibration and with little effort. 

Two sizes are available, lain. to 
'tin (3mm to 12mm) and 38in to 
lin (9mm to 25mm). Prices are : 

small size £2.75 +10p postage 
and packing. Large size £3.40+ 
15p postage and packing. 
296 

Cut price stereo 
Audio Supplies Limited have a 
supply of "The Great Musicians" 
stereo LPs and for £1.15p (p.p. 
free) they are offering three 
records. Each 10in, stereo LP is 
incorporated in an illustrated 12- 
page record book which gives an 
insight into the life of the com- 
poser and explains how his life 
influenced his work. 

These LPs originally retailed 
for 13s. lld. each and there are 
55 titles from which to choose by 
20 of the world's greatest com- 
posers. Audio Supplies Limited, 
(Dept. P.W.) 50 Stamford Hill, 
London, N.16. Telepl-one 01 -806 
3611. 

Mobile rally diary 
July 11 Worcester, Upton on 

Severn. 
Aug 8 Woburn Abbey. 
Aug 15 Derby. 
Aug 22 Swindon, Wroughton 

Aerodrome. 
Aug 29 Stratford -on -Avon. 

www.americanradiohistory.com

www.americanradiohistory.com


NEWS... NEWS... NEWS... 
Zeiss Ikon P500 projector 

Basically, the P 500 consists of the Perkeo S 150 projector mounted on 
top of a Philips cassette tape recorder and loudspeaker to form a 
single unit. The projector can be used by itself in the normal manner 
and so can the tape recorder. Individual slides can be inserted in the 
gate without using the magazine -the importance of this feature will 
be appreciated by anyone who has done much slide- sorting. The 
forward and reverse movements of the magazine have also been 
retained and can be worked either manually (in which case you use a 
remote control cable instead of the push- buttons that are operated on 
the standard S 150) or else by means of the tape. To make the 
magazine move on to the next slide you put a short impulse on the 
tape; to make it move backwards to the slide shown previously you 
instead use a long impulse. 

The Philips tape recorder is connected to the projector electrically. 
An extra record /playback head has been fitted to add the high - 
frequency impulse to the tape which changes the slides; the recorder 
itself is housed in a drawer which pulls out of the back of the unit. 
Space is provided to store spare cassettes, the microphone and various 
cables and accessories. 

There are also, in addition to the mains inlet, four sockets. One 
allows you to connect an external speaker, useful when operating in a 
large hall. Another a combined input /outlet socket, lets you record 
from a source such as a microphone, radio, tape recorder, record player 
or mixer or alternatively to boost the output via an amplifier. A third 
allows the remote control for the projector to be fitted and the last one 
is for the cable that lets you put the slide change impulses on the tape. 

The recommended price of the P 500 will vary according to the lens 
fitted, but with the Vario -Talon f3.5 70 -120mm it is £222.18.6d 
£222.9212), including £66.18.6d (£66.9212) P.T. The price includes the 
microphone and the impulse device. 

=C's on the wall 
Mr. J. Evans of the Mullard Press 
Dept., informs us that a large 
coloured chart produced by the 
Mullard Educational Service out- 
lines the manufacturing process 
of integrated circuits. It measures 
nearly 30 X 22ín. and has diagrams 
showing cut -away views of a sili- 
con chip at different manufactur- 
ing stages as resistors, capacitors, 
diodes and transistors are formed 

by various diffusion techniques. 
Captions alongside the diagrams 
detail what is done to the chip. 

The chart is suitable for use in 
schools, colleges, universities and 
other training establishments 
where electronics is taught. Price 
25p post free (send cash with 
order), it can be obtained from 
the Mullard Educational Service, 
Mullard Limited, Mullard House, 
Torrington Place, London WCIE 
7HD. 

Radio Brighton 
From the start of programmes on 
Saturday, May 29, BBC Radio 
Brighton transmitted on 95.8MHz 
instead of 88.1MHz and the 
effective radiated power increased 
from 75 to 500W. 

Lexor's board 
Lexor Dis- Boards Limited now 
announce their brand new `Mini - 
Board'. Having pioneered the 
multi- socket power board busi- 
ness more than ten years ago, 
Lexor are aware that 75% of 
users' needs can be met by only 
one model. This has now been 
specially designed and set up for 
quantity production and sells for 
only £3.95. 

Four high -grade 13A ivory 
sockets are mounted in a slim 
blue leather -finish case and fed 
via 5ft. of cable from a ready - 
fitted 13A ivory fused plug. There 
is the characteristic red safety 
warning lamp, and the units can 
be used portable and free-stand- 
ing or easily fixed permanently to 
walls, benches, etc. Simple cable 
extensions of 15ft. or 25ft. are 
available for the situations where 
the flex will not reach. 

Illustrated brochures carrying 
full details, prices and sales terms 
are available from Lexor Dis- 
Boards Limited 25 /3lAllesley Old 
Road, Coventry. 
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r--"s 

for 80 metre SSBICW 

R. E GRAHAM 
As anyone who has become interested in the 

reception of single -sideband and c.w. (Morse) 
signals knows, the usual type of receiver for 

a.m. (amplitude modulation) reception is not able to 
resolve these transmission. When a beat frequency 
oscillator is present in the receiver, s.s.b. and c.w. 
can be received and modern communications 
receivers have a b.f.o. Older communications 
receivers having a b.f.o. allow reception of s.s.b. but 
with some difficulty unless the operator is experienced. 

REQUIREMENTS 
To clarify requirements for s.s.b. /c.w. reception, 

Fig. lA shows the stages of a typical superhet. (1) is 
the r.f. amplifier, which amplifies signals at the 
received frequency. (2) is the mixer, with oscillator 
(3), which may be separate, or combined in a single 
frequency- changer. Output from this section is at a 
fixed intermediate frequency, and passes through the 
i.f. amplifier (4) to the a.m. and product detector 
circuits (5). With domestic type receivers, this stage 
is an a.m. detector only where a.m. signals are 
demodulated, and passed through the audio amplifier 
(6) to the speaker (7). 

Where the receiver is intended also for s.s.b. /c.w. 
reception, (5) incorporates a product detector and a 
beat frequency oscillator (8) is also provided. 

When s.s.b. signals are received, the b.f.o. supplies 
an unmodulated r.f. input, which replaces the 
"carrier ", suppressed in s.s.b. transmission. This local 
carrier and the s.s.b. from the i.f. amplifier (4) are 
combined in such a way as to give an audio output, 
which passes to the audio amplifier and speaker. 

For c.w. reception, the output of the b.f.o. (8) 
heterodynes with the c.w. coming through the i.f. 
amplifier (4) to give an audio tone, is amplified and 
fed to the speaker (7). 

3 

2 

MIXER 

oSC. 

5 

AM and 
PRODUCT 

DE T. 

8 

Fig. 1B is a direct conversion receiver and its much 
greater simplicity is obvious. (1) is the r.f. amplifier, 
tuned to the required signal in the usual way and 
fed to a product detector (2) which also receives 
input from the variable frequency oscillator (3) 
which covers the band upon which reception is 
wanted the circuit being so designed that an audio 
output is obtained directly from the product detector 
(2), which is amplified by stage (4) and routed to 
the speaker. 

When receiving s.s.b. only those s.s.b. frequencies 
which combine with the v.f.o. frequency to give an 
audio output are heard. Thus the selectivity of the 
receiver does not depend upon the r.f. amplifier or 
product detector signal frequency circuits but upon 
the selectivity of the audio stages. 

Thus apparent selectivity is achieved because 
unwanted signals are combined with the v.f.o. in 
stage (2) to give outputs which are not in the audio 
range of stage (4). To receive c.w. the v.f.o. is 
tuned to one side of the c.w. carrier to give an 
audio output from the product detector. This 
particular circuit is not really suitable for the 
reception of a.m. signals which require the local 
carrier to be phase -locked to the a.m. carrier. 

The receiver described here will be found to give 
a very lively performance. As it is assumed that 
anyone just becoming interested in the reception of 
amateur s.s.b. and c.w. may not have much in the 
way of calibration or test equipment, the v.f.o. is 
designed to use three 1 per cent tolerance capacitors 
and a coil with adjustable core, so that it is only 
necessary to set the core to give 80m band coverage. 
The radio frequency circuits are peaked for best 
reception. 

Fig. IA shows the arrangement of the standard superhet while Fig, 18 illustrates the reduced number of stages required for a direct conversion 
receiver. 
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CIRCUIT 
Fig. 2 is the complete 

circuit. Vl (6BA6) is the 
r.f. amplifier, with gain 
control VR1. Ll and L2 
are tuned by VC1 /2, which 
is a small ganged capaci- 
tor for the r.f. tuning 
control. 

V2 (12AT7) is the pro- 
duct detector, the wanted 
signal is present at one 
control grid and injection 
from the v.f.o. at the other 
grid. Audio output from 
the second anode passes to 
the 2 -stage audio amplifier, 
VR2 being the volume 
control. 

V3 (EC90) is the v.f.o. 
covering 3.5- 3.8MHz, with 
a little to spare. VC3 is 
operated through a ball - 
drive and although tuning 
is quite critical it is eased 
by the narrow band covered by VC3. Coverage is 
determined by L3 and the three capacitors C14, C15 
and C16, so it is only necessary to adjust the core 
of L3. Because of the large value of these capacitors 
changes in capacitance around V3 have little effect 
on its frequency. 

C5 and C13 are r.f. by -pass capacitors with C4 and 
C12 in parallel with them to avoid hum from the 
h.t. supply and reduce audio feedback effects. The 
receiver is intended for use with a supply of about 
220 -250V at 40 -50mA with the heaters drawing 1.53A 
at 6.3V. 

Al A2 

Wet 

Fig. 2. The complete circuit 
o the Direct Conversion Re- 
ceiver. The main tuning dial 
(shown in the heading photo- 
graph) drives the v.f.o. tuning 

capacitor VC3. 

V Fig. 3. Layout of the major 
components on top of the 
chassis with important dimen- 

sions shown. 

TCt 

Can Top 

VC2 

vct 

M.C. 

V4 
Sand 7 

2 

Aerial tune 

VFO Tune 

CONSTRUCTION 
The chassis, Fig. 3, is an 8 X 4in. "universal chassis" 

flanged member. This allows a complete case to be 
assembled by using two further 8 X 4in. members, top 
and bottom, with two 6 X 4in. members for the sides. 
The panel is 8 X bin. and the surface of the chassis is 
tin. above the bottom edge of the panel. Cut away 
the four corners "X" so that the 6 X 4in. sides fit 
round the chassis, allowing the box to be screwed 
together. 
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Flanges on the members listed are ready punched, 
and can be secured together with 4BA bolts and nuts 
while the receiver panel is secured to the top, bottom 
and side flanges with self- tapping screws. The case 
back should be of perforated metal, or have rows of 
ventilation holes. 

VC1 /2 is bolted to the panel, TC2 being soldered 
to a tag and VC1 as shown. The aerial coil Li must 
be screened with the aluminium can supplied. The 
can lid is secured to the chassis by the fixing bush 
of Ll. Leads for TC1 and VC1 pass out near the 
chassis. The lead from pin 6 passes through the 
chassis to tag 1 of Vl. The normal adjusting screw 
of Ll cannot be reached because of VR1. So the core 
is removed, a shallow saw -cut is made across the 
end and it is replaced. Drill a hole in the screening 
can for this i)urpose and cut off about one -third of 
the screwed portion of the can, so that when it is 
tightly fitted it does not cut into the leads to TC1 and 
VC1. 

TC1 is mounted on a strip of insulating material. 
Al and A2 are optional aerial connections. 

VC3 is fitted so that its spindle projects 916in. The 
ball drive is lined up so that it rotates freely and its 
lug is held with a long bolt with extra nuts. The lead 
MC from VC3 in Fig. 3 runs to a tag bolted to the 
chassis near L3. 

The primary (P) connections of Tl run through 
to pins 6 and 7 of V4. Secondary leads (S) go to a 
small panel jack, for speaker or headphones. 
Inductors. With the "Range 3" coils listed, Blue for 
Li and Yellow for L2, adjustment of the cores and 
TC2 and TC3 gives easy coverage of 80m and VC1 /2 
need not be exactly 25pF. 

L3 is 30 turns of 26 s.w.g. enamelled wire, close - 
wound on a 12in. diameter former with adjustable 
core. The winding is put near that end of the former 
furthest from the metal chassis and turns secured 
with Bostik 1. 
Wiring. Wiring and components are shown in Fig. 4. 
The heater, grid and anode leads are run close to 
the chassis. Trimmer TC3 has one tag bolted to the 
chassis, so that it can be adjusted from the rear. 

All connections should be reasonably short and 
direct, and run as shown. VFO wiring, especially to 
L3, C16 and VC3, is of stout wire, kept as short as 
possible. 

Tag strips are used to support various small com- 
ponents. A 3 -cored cable or coloured single flex 

* components list 

Resistors : 
R1 33k S2 1W R8 10k S2 

R2 68 S2 R9 270k R 
R3 1 MO R10 3.3 k fl 
R4 1 k t/ R11 3.3k (l 1W 
R5 100k S2 R12 68k S2 

R6 22k11 R13 470k CI 
R7 47k SZ R14 68011 
All +W 10% except as indicated. 
VR1 10kS2 potentiometer, wire wound. 
VR2 500k potentiometer, log. 

Capacitors : 

Cl 0.01µF 350V disc 
C2 0.01µF 350V disc 
C3 0.01µF 350V disc 
C4 8µF 350V 
C5 0.01µF 350V disc 
C6 100pF SM 
C7 0.01µF 350V 
C8 470pF 
C9 2000pF 
C10 22pF SM 
VC1 2 x 25pF gang. (Jackson Type 02). 
VC3 75pF variable. (Jackson Type C804). 
TC1, 2, 3 50pF pre -set trimmers. 

C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 

60µF 6V 
8µF 350V 
0.01µF 350V disc 
1000pF 1% SM 
1000pF 1% SM 
220pF 1% SM 
0.01µF 350V 
0.01µF 350V 
12µF 50V 

Valves : 
VI 6BA6 (EF93) 
V2 12AT7 

V3 EC90 
V4 ECL82 

Chassis and Case : 
2 off 6 x 41n. sides, Type CU41B 
2 off 8 x 4in. sides, Type CU56A 
1 off 8 x bin. plate, Type CU178 
4 off Case feet, Type Z146 

(all from Home Radio) 

Miscellaneous : 

Lt Den co 'Blue' Range 3 (valve type). 
L2 Denco 'Yellow' Range 3 (valve type). 
L3, see text. 
Ball drive, (Jackson 4489/C) RFC, 2.5mH. 
2 off B7G skirted valveholders and screens. 
2 off B9A skirted valveholders and 1 screen. 
Knobs, tag- strips, output jack socket. 
T1, output transformer about 60 :1 to carry 40mA. 

twisted together, is employed for h.t. positive, 6.3V, 
and common return connections-red may be used 
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Fig. 4. Wiring guide for com- 
ponents underneath the chassis. 
Wiring around the v.f.o. valve 
V3 should be kept as short as 
possible to improve stability. 

continued on page 314 
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IT is apparent that there is a good deal of interest 
in small transmitters for the low frequency 
bands. There are several reasons for this. Such 

equipment can be constructed at small cost, with 
easily obtained components, and only a modest power 
pack is needed to reach the maximum allowed power 
input of 10 watts in the case of the 160m band. 
Many newly licensed amateurs start with such 
equipment, and when using this power on the low 
frequency bands the chances of interference to TV 
are minimal. 

The transmitter described here is primarily for 
160m working, but will be found to be a very prac- 
tical piece of equipment on 80m also, coverage of 
this second band being easily arranged. In addition, 
an end -fed aerial is often used for 160m, which will 
also generally perform well on 80m. The 80m band 
also offers greatly improved range over 160m and 
contacts during daylight, so it is well worth having. 

0 

ô r 
TRANSMITTER 

for the 
LF BANDS 
E G. RAYER G3OGR 

CIRCUIT 
In Fig. 1, Vl (6C4) is the variable frequency oscil- 

lator, followed by V2 (6AM6) which is a buffer/ 
doubler. V3 (6BW6) is the power amplifier, and runs 
at about 10 watts input, anode current being shown 
by the meter. This is a straightforward arrangement 
which gives good results with a minimum of difficulty. 

VC1 tunes the v.f.o. from 1.75- 2.0MHz and, for the 
160m band, the 1.8- 2.0MHz sector is used, trans- 
mitter output being on the same frequency as the 
v.f.o. For 80m, the v.f.o. is tuned over the range 
1.75- 1.9MHz, and V2 acts as doubler, so that the 
output frequency is from 3.5.3.8MHz. V6 provides 
a regulated supply for the v.f.o. 

L2 and L3 are broadly resonant coils for 160m 
and 80m. When first testing the equipment, grid 
current in the p.a. stage can be checked by clipping 
a test -meter across R8. L4 is the pi- network tank 
coil, tapped for 80m. 

The audio section has V4 (12AX7) as a high gain 
amplifier, followed by V5 (6BW6) which choke modu- 
lates V3. This arrangement has been found to give 
good modulation and quality when using a crystal 
microphone and it requires relatively few components. 

With any set of transmitting /receiving equipment 
the problem arises of providing "Transmit" and 
"Receive" change -over facilities. A relay is often used 
to switch the aerial from receiver to transmitter, 

to switch on the transmitter and to mute the receiver 
or speaker. 

No external items of this kind are necessary with 
this transmitter, as the required switching is incor- 
porated. This gives complete change -over from 
"Receive" to "Transmit" with single switch control. 

The switch has four poles, section Sl switching 
the aerial to the tank coil L4 at T (Transmit), but 
transferring the aerial to the receiver at R (Receive). 
Section S2 short -circuits the aerial feed to the 
receiver during transmission, to minimise r.f. leaking 
through to the receiver. S3 is in series with one 
speaker lead, and so silences the speaker during 
transmission. 

The transmitter power circuit is controlled by S4, 
which applies h.t. to all stages on transmit. S5 is 
a separate two -way switch, which allows h.t. to be 
put on Vl and V2 only. This allows the v.f.o. to 
be tuned to any wanted frequency, and be "netted" 

with the receiver, either to answer a CQ, or to begin 
transmission on a selected channel. 

The aerial, or matching device, if used, is plugged 
into the aerial co -axial socket. A co -axial lead of 
convenient length is made up, and plugged into the 
"Rx" outlet of the transmitter. This lead runs to 
the aerial and earth terminals of the receiver. Com- 
munications type receivers normally have a separate 
speaker, one lead of which is cut, and extended if 
necessary, so that plugs can be inserted into the 
"Mute" transmitter sockets. 

The two switches on the transmitter then give 
complete control, for tuning the v.f.o. netting on a 
signal, and changing from reception to transmission. 

CONSTRUCTION 
VFO 

By using a ready -made inductor and accurate 
capacitor values, experiments to obtain suitable band 
coverage are avoided. It is only necessary to adjust 
the core of Ll, and trimmer TC1, to set the band 
so that VC1 tunes 1.75- 2.0MHz, with a little to spare 
at each end of the dial. 

The v.f.o. is assembled in a box 3 X 2 X 2in. which 
screens it completely and also helps isolate com- 
ponents from sources of heat. This box is readily 
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made from "universal chassis" 
strips. One strip is 7 X 2in., 
with flanges which are cut 
2in. from each end, so that 
the strip can be bent into an 
open U -form 2in. high and 
3in. wide, with flanges all 
round. An accurate bend is 
most easily obtained by hold- 
ing the strip on a block of 
wood. 

The second strip is 3 X 4in. 
and also has flanges. It is cut 
through centrally to obtain 
two pieces 3 X 2in. One of 
these is bolted to the front of 
the box as in Fig. 2 and car- 
ries VC1. After wiring is com- 
plete and the box is fixed to 
the chassis the second 3 X 2in. 
flanged piece is secured with 
self -tapping screws to close 
the back. 

The v.f.o. is completely 
wired as in Fig. 2 before it is 
mounted. Trimmer TC1 is 
fixed just clear of the box top 
with a bracket or by bolts 
with spacers. A small hole is 
drilled in the box to permit 
adjustment of TC1. All con - 
nections are direct and rigid 
and points MC are joined with 
wire and also to tags bolted 
to the chassis. 

The tag -strip in Fig. 2 is secured inside the box 
and supports the r.f. choke, C2, and C3. Coloured 
leads identify the wires which pass through the 
chassis -brown for h.t. (150V), blue for 6.3V, and 
yellow for the lead from C5. 

The box is fixed to the chassis by bolts through 
the flanges which turn inwards (omitted in Fig. 2, 
for clarity) and through the front and back plates. 
It is placed so that the ball drive can be arranged 
as in Fig. 3. 

R2 
2.2k 

5 R3 10k 
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V6 
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Fig, 2: Constructional details of the VFO assembly. 
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Fig. 1: Complete circuit of the QRP transmitter. 
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Top of Chassis 
Fig. 3 shows the position of the major components. 

Capacitor VC2 is of a type fixed to the chassis with 
small feet. Capacitor VC3 /4 has three holes in the 
front plate and is, bolted to a small bracket to bring 
the spindle level with that of VC2. These spindles 
pass through +in. clearance holes. 

Panel and chassis are fixed together by the 
switches and panel brackets. The lower edge of the 
panel must project about I-in. beyond the chassis, 
to clear the mounting flange of the case. 

Buffer Stage 
Components are placed around V2 as in Fig. 4, 

with grid and anode circuits separated and heater 
leads close against the chassis. The MC connection 
to the central spigot of the valveholder passes across 
the holder, as shown. 

The coupling winding provided on L2 and L3 is 
not required, and must be completely removed. The 
outer end of the larger winding of L3 is then 
unsoldered from its pin and 28 turns removed. The 
end of the wire is cleaned and re- soldered to the pin. 

PA Stage 
Grid circuit components are under the chassis, and 

are placed around V3 approximately as in Fig. 4. 
A hole is drilled in the chassis adjacent to the anode, 
pin 7, a lead passing directly through to the r.f.c. 
Anode circuit items are above the chassis. 

C10 is anchored to a tag strip (Fig. 3) which also 
supports r.f.c.2, the top of the choke being held by 
Cll. The 1800pF 1kV disc ceramic capacitors used 
in these positions are easily obtainable, but 2000pF 
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CN 15 watts. Ideal for miniature and micro 
miniature soldering. 18 interchangeable spare 
bits available from .040" (1mm) up to 3/16 " 
For 240, 220, 110, 50 or 24 volts. 

from 1.70 

SK2 Soldering kit 
In polystyrene pack, 
containing 15 watt 
miniature soldering iron, 
240 volts fitted with Y¿-" 

bit, 2 spare bits A" and 
A". ". Coil of resin -cored 

solder, heat sink, 1A fuse 

and booklet "How to Solder" 

SOLDERING 
KIT 

000`0 

ii"t" buggy( 

Model CN 240/2 
15 watts - 240 volts 

1 

for your 
miniature 
soldering 
iron. 

£275 
In rigid plastic "tool box" containing Model 
CN - 15 watts - 240 volts miniatur !roo 
fitted ft" bit. Spare bits A" and A ". Reel 
of resin -cored solder, heat sink, cleaning 
pad, stand and booklet "How to Solder' 

£1.70 

Fitted with nickel plated A" bit and 
packed in handy transparent box. 

Model G - 18 watts. Fitted g2 "' Model F - 40 wtts. F Itt d 16 

bit. Spare bits» ", I¿" and bit. Spare bits J2 ", R", te 
available. For 240 or 220 q" available. For 240, 220, 110, 

volts. £1.83 20 volts. From £218 

Model E 20 watts, 
Fitted 4" bit, Spare bits 
32 ", tg" and a'" available. 
For 240, 220 or 110 
volts. From £1'80 
Model ES - 25 watts. 
Fitted g" bit. Spare bits 
312 ", A" and 4., available. 
For 240, 220 or 110 
volts. From £1' 83 

PRECISION MINIATURE SOLDERING IRONS 

Antex, Mayflower House, Plymouth, Devon. 
Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

Please send me the Antex colour 
catalogue 
Please send me the following 

Quantity Model Bit Size Volts Price 

I 
I I 

I I I 
I enclose cheque /P.O. /cash value , 

111 

I 
NAME 

ADDRESS 
PW8 `lllallllrsl 
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LOW PRICE, -HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on +In. chipboard baffles. All 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

ADASTRA DOUBLE 5 stereo solid state 
amplifier housed in handsome 
cabinet veneered in natural 
teak. Size Il} x 6 x 5 .0n. IO 
Transistors -power output 5 
watts peak per channel. 220 - 

240v A.C. Output impedance 12 to 
15 ohms (our Cowdrey speaker system 

eminently suitable). Smart blue escutcheon. 514.70. P. & P. 60np. 

CARTRIDGES 
Stereo: Sonotone 9TA H/C Diamond £2.40. Ronette 5105 Medium 
Output, E1.40. 5106 High Output £1.40. Acos GP93 I Sapphire, 
51.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, 
51.75. Japanese equivalent to B.S.R. TC8s, 41.75. P. & P. 7np 
on each. 

CAXTON COLUMN 
This is a column cabinet 233 x 3f x 5fin. deep 
finished in black or woodgrain cloth with blue 
or grey Vynair front. Keyhole slot for wall 
mounting. Fitted with three speaker units. 
9 ohms impedance. Handles 8 watts. Makes all the 
difference in quality and volume of tape recorders 
and record players. Real bargain at 52.95. P. & P. 

57np each. 

SPEAKERS 
E.M.I. 13' x Bin, 3 ohm 42.50, 15 ohm. P. & P. 30np. 
E.M.I. 1311 x Bin. fitted two 2 }in. tweeters, 15 ohm 

44.50. P. & P. 30np. E.M.I. 131 x Bin. (15 ohm) Hl -Fi quality 3 in. 35 ohm. SOnp. P. & P. 7np. 
£6.25. P. & P. 30np. Bakers 12in. 25 watt 8 and IS ohms £7. 
P. & P. 30np. Eagle Crossover 90np. P. & P. 5np. 
Xtal lapel Mike, 40np. P. & P. Snp. 
Tel. P.U. 67np. P. & P. Snp. 

BROADWAY ELECTRONICS (Nr. Tooting Broadway Underground Station) 

92 MITCHAM ROAD, TOOTING BROADWAY. LONDON S.W.t7 01.672 3954 (Closed all day Wednesday) 

VYNAIR 
Widths from 40 to 54 in., 75np yd. off 
roll. P. & P. IOnp, f yard 40np. P. & 
P. IOnp. Send 5np stamps for samples. 

IMP 
Wedge shaped extension 
speaker 74- x 6; x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
91.25. P. & P. 36np each 

TRANSISTOR 
SPEAKERS 

SPEAKER MATCHING 
TRANSFORMERS 
3, 7, 15 ohms, 8 watt, 70np. P. & P. 
17np. 

MONO 
GP.9I Stereo Compatible £1.25. 
Acos GP67/2 will replace Collaro and 
Garrard Mono cartridges, 9Snp. 
T.T.C. Crystal High Gain, ?Snp. 
B.S.R. TC8H Jap. equivalent 41.25. 
P. & P. 7np. 

THE 

SHELLEY 
Size 21 x 1 1 xY 
6 4in. 
An extremely ¡IIJ 

elegant speaker ! 'I 

system maderyt, 
of 12mm. chip - 
board covered 
with teak lea- 
thercloth with mottled 
Vynair front.y+M: 1) 
This unique?, 
system 

ree 
uses. 

th ex 
Speakers. Carefully 
matched and 
tested. Will handle 10 watts and 
will match 8 ohms impedance. If 
preferred the speakers can be wired 
in series parallel to match 3 ohms 
impedance. A real bargain at £4.95 
plus 70np P. & P. MATCHING 
TRANSFORMER for 15 ohms 80np 
post free. 

Fully guaranteed 
Individually packed 

VALVES 
BUR 21.76p ECH2O0 82p 
CY31 85p ECLSO 45p 
DAF96 88p ECL82 82p 

D11É8 415 ECL86 42p 
DL92 329 EF88 45p 
DL94 40p EF37A 45p 
DL96 41p E939 40p 
DM70 30p EF40 60p 
DY86 45p EF41 62p 
DY87 66p EF80 SSp 
DY802 48p EF83 65p 
58800/01 EFBS 813p 

21.80p EF86 811) 
ESBOCC 42p EF89 28p 
E18100 90p EF91 16p 
E182CC EF92 37p 

£105 EF96 80p 
EABC80 889 EF183 885 
EAF42 50p 5E184 85p 
EB91 15p EFL200 75p 
513C33. Sop EL34 62p 
EBC41 52p EL41 57p 
P:CC81 30p 5142 58p 
E13F80 42p EL84 28p 
E5783 42p ELS6 409 
EBF89 8013 ELSE 40p 
50081 80p EL90 8bp 
50082 28p EL95 855 
50083 80p EL600 855 
ECC84 20p EM31 25p 
ECC85 40p MOO 40p 
LECC86 Sep E3684 85p 
ECC88 S7p E5587 65p 
ECC189 525 E551 40p 
ECF80 85p E586 35p 
ECF82 asp 5581 35p 
ECF83 75p EY88 40p 
ECF801 62p EZ41 425 
5CF802 820 EZ80 261) 
ECRU 60p EZ81 27p 
ECH42 86p GZ34 52p 
BOHR 68p ET66 £180p 
ECR83- 425 KT88 £815p 
50584 46p 578 2125p 

0A2 85p 
oB2 35p 
PABC80 87P 
9097 
PC900 47p 
PCC84 87p 
PC089 45p 
PCC189 ß6p 
PCE800 75p 
PCF80 80p 
PCF82 88p 
PCF84 46p 
50286 570 
PCF200 775 
PCF201 77p 
PCF801 48p 
PCF802 48p 
PCF806 724 
PCF806 66p 
PCF808 72p 
PCH2O0 70p 
PCL81 47p 
PCL82 S7p 
PCL83 O6P 
PCL84 42p 
PCL85 42p 
PCL86 429 
PFL200 57p 
PL36 585 
PL81 50p 
PL82 455 
PL83 42p 
PL84 86p 
PL500 78p 
PL504 759 
PY33 130p 
PY80 86p 
PY81 27p 
PY82 27P 
PY83 85p 
PY88 37P 
PY800 52p 
PY801 52p 
QQV03-10 

TRANSISTORS, ZENER DIODES etc. 
SPECIAL 0026 87p 00200 375 253054 50p AD149 55p 
OFFER 0026 26p 00201 47p 29,3055 75p AD161 35p 
09J tube 0C28 62p OC206 50p .25373052.75p AD162 86p 

11-75 0C29 62p I521 17p 25873102.759 AF118 88p 
OA5 l2p 0035 60p IN2113 25p 256109£2.O5p AF127 25p 
OA10 8011 0038 42p I525 50p 40362 65p AF189 38p 
0A70 10p 0044 20p 1543 109 82303 60p AF178 48p 
0A71 10p 0045 12p IN70 7p 3F100 67p AF186 45p 
0673 10p 0070 125 124702-72586p 3F55 ' 82p AFY191111.3p 
0A74 10p 0071 15p IN823A £1.80 35128 87p ASY26 261) 
0A79 SD 0072 25p IZMTS 85p 35139 21.76p ASY28 2817 
0A81 7p 0073 30p IZMT10 88p 35140 95p A8567 425 
OA91 Op 0075 229 IZTS 67p 35154 90p BAW19 28p 
0A200 Sp 0076 26p IZTIO 639 35159 2146p 330107 15p 
OA202 10p 0081 25p 20385 51p 8 SOp 0.2210 25p 0081» 20p 24403 15p 12FB60 435 
0A211 879 0081D51 20p I54780 55p 10D1 16p 50118 889 
052200 66p 0082 2ó9 40594 £1.871) B0Y72 8711 
OAZ201 50p OC82DM SOp 25277 52p 4.495 al87p BF115 25p 
0.25202 to OCßB 88p 2N918 85p 40636 11.46 BF173 80p 
OAZ206 485 0083B 16p 251304 2óp 

40669 ß1.45p BF52 OAZ207 47p OC84 Sbp 251306 25p 
AC126 21p 

OAZ3 
to 

32H 
00122 

25p 
251307 $Sp AC127 23p 

OAZ223 to 00140 87p 252147 761) A0128 20p 
052225 50p 00170 26p 21429049, AC176 25p 
0016 420 0C171 30p $l'85 

A1.211767 
SSp 

0022 42p 00172 87p 253058 259 ACY2S SOp 

BOOS 88P 
BO 45p 
Bes 47p 
138529 15p 
BÚ10011 -sop 

BYZ13 20p 
BYZ16 68p 
CR81 /10 25p 
0581/20 38p 
CR81 /30 40p 
0581/35 43p 
CR81 /40 48p 
0Rß3/05 SOp 
CH83J20 SSp 
CR83 /30 48p 
CR825/025 

75 
C583/40 S0p 
GET103 20p 
GET1ì5 45p 
GET116 ó0p 
GE %66 76p 
NET222 20p 
NKT304 85p 
ßD918 26p 
ßD928 81p 
8719313 82p 
8D94 21p 
ßD988 4ßp 
V405A 38p 
Oß83/30 42p 
Oß825/025 

755 

Q.V06 - OA 
ß5.25p 

R17 45p 
R79 87p 
8511280 /40 

1141- 

050200/80 
29.00p 

TT21 £2-75p 
U 25 75p 
1126 75p 
U27 50p 
U191 70p 
U811 £1.00 

55041 47p 17585 80p 3Q4 87p OAKS 80p 6: 6 2p 
UBF80 36p VR105/30 86 384 85p OAKS 32p 6BE6 80p 
UBF39 85p VR160/3035p 374 45p 6AL5 15p 6B060 55p 
UCC86 409 Z759 11.85p 5132543192'20 6AL5W 40p 61376 46P 
570580 55p Z801Ú 015.0p 5B/255M 6ÁM6 301) BBQ7A ß6p 
170H4ß 70p SPOSA 21.25p 11.75 6AN8 60p 6ßB7 809 
UCH81 S5p Z9005 75p 5R40Y 130p 6AQ5 35p 6ßW8 SOP 

170182 35p IM 160 5Ú4G 32p 6AQ5W 50p 6BW7 70p 
11CL83 60p IRS 85p 5V4G. 40p 6A88 Sip 604 Sop 
UF41 50p 184 26p 5Y4á 401) 6A67á BOp 600 25p 
IIF80 26p 185 241) 51305 35p BATE SOp 60116 55p 
ÚF89 8bp 154 2ßp 5Z4 7bp BALM 25p 6C1.6 49p 
UL41 60p 1ß2A 40p 554áT 40p 6AX4GT 40p 6D6 20P 
13L84 SSp 1X25 40p 6A117 30p 6A %SGT 65p OEM 65p 

U 9,ß080 85p UU5 55p I3A4 30p 6AC7 155 057 401) BF2S 75p 
UAF42 55p ÚY41 45p 3D6 15p BABB 50p 813K7 40p 6533 11.50 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. 
P. a P. up to 60p 5p; to £1 10p; over 21 10p in £1, over 63 post tree. COD 20p extra. 

29/415. AERIALS each consisting of ten aft. ¡In. dia. 
tubular screw -in sections. 1ft. (6- section whip aerial 
with adaptor to Flt the Tin. rod, insulated base, stay 
plate and stay assemblies, pega, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P.1 P. 50p. 

METERS Full List of our very large 
stock of meters on request. 

INTEGRATED CIRCUITS -MANY OTHERS IN STOCK 
RCA. CA 3005 wide band R.F. Amp!. 300mW dies £1.35 
CA 3012 wide band ampi. 150m W diss .. .. £1.10 
CA 3020 Audio power ampi. .. .. .. £1.37 
CA 3036 Audio pre -ampi. . .. .. 95p 
STC. MIC 93018 Digital dual 4 imput gates .. £4.36 
MIC 709 -1C Linear operational ampi. .. .. £9 
MIC 9005D Highspeed flip-flop - . £2-70 
General Electric PA 230 £1.12; PA 234 £1; PA 237 £1.87 
Mullard TAA 300 £1.97; TAA 320 57p 

[010M0k ALL valves 
guaranteed 

brand 
6Hó SOp 1ßK5 55p 
654WÁ 75p 12E7GT 40p 
óJ5 40p 12K8GT 45p 
essor 25p 12Q7GT SOP 
656 20p 12807 3Sp 
637G 35p 1487 75p 
657M 405 19AQ5 40p 
SK6GT 50p 1903 24.25p 
6117 8813 19G6 21.50p 
6K70 209 19114 25.005 
6KSGT 45p 20P4 21.00p 
6ñ25 700 25LOGT 40p 
68A7 40p 30015 76p 
68A7GT 325 30017 SOp 
680705 25p 30018 75p 
6847 36p 3OF5 84p 
68.17 87p 30FL1 70p 
621570T 88p 30FL12 913p 
68117 85p 3aFL13 50p 
6SL7GT 82p 30FL14 75p 
685711T gyp 30115 85p 
68Q7 39p 30117 80P 
68Q705 gyp 3019.2 80p 
8V821 17p 80P19 SOp 
6V6GT 88p 80PL1 70p 
6 %4 27p 30PL13 925 
6 %6G 25p SOPL14 SSp 
6%505 825 35L6GT SOp 
BYBG 60p 35W4 30p 
ó.30L2 70p 3SZ4GT 4ßp 
624 8ßp 42 45p 
787 459 5006 409 
705 85p SOCD6G30 
706 40p ß1.80p 

7Q 8Óp 
5015115$1.6801/4 

908 870 76 40p 
1152 1ß50p 78 40p 
12Á56 80p 80 45p 
12AT7 80p 803 £385p 
12AÚ7 29p 805 28.00p 
12AV6 80p 807 50P 
12A %7 30p 813 23.75p 
12BA6 86p 832A £200» 
135E6 35p 866.3 76D 
12B117 27p 954 40p 
1208 82p 955 40p 
1251 21.25p 956 20D 

957 30p 
991 40p 
1822 21.00p 
2051 56p 
5933 21.12p 
6057 60p 
6060 50p 
6064 4515 
6065 65p 
6080 01 37p 
6146 £150p 
8020 £2.25p 
9001 20p 
9002 25p 
9003 50p 
9004 lbp 
9006 16p 
O.R. Tubes 
VCR97 

£4.509 
VCR517B 

03.509 
VCR517C 

£7s0p 
5FP7 £1-82p 
88D £9.00p 
887 ß9.00p 
881. 29.00p 
Photo Tubes 
C31á25 

£2.755 
931A £3'50p 
6097C 

£17.50p 
Special '41vs 
0111031 

ß7.00p 
CV2339 

220.009 
JP9 /7D 

£87.50p 
11801 £5005 
%306 112.00p 
5808 218.00p 
5337 £18 005 
5022 218.00p 
725A 216.00p 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01 -743 0899 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
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VC3 /4U 080/160 I,JVC2 
PA Loading PA Tuning 

1 

PA Current 

Fig. 3: Plan view of chassis showing disposition of major components. 

mica capacitors of 750V rating could be used instead. 
The p.a. coil has 63 turns of 22 s.w.g. enamelled 

wire, close -wound on a lin. diameter paxolin tube 
about 21in long. During winding, a loop is made 
at 33 turns for the switch S7 connection. This leaves 
30 turns in circuit from VC2 to the switch. 

The coil is mounted by bolting a lin. long strip 
of paxolin to it and attaching this to the frame of 
VC2 with a second bolt. The coil is well clear of 
metal parts and the cabinet top. 

Audio Section 
Grid leads and components should be against the 

chassis especially connections to pin 7 of V4 other- 
wise there is some danger of instability or picking 
up of hum or r.f. 

No gain control was included because it was found 
that speaking normally with a hand -held crystal 

Fig. 4: The wiring underneath the chassis. 

Mike 

VFO 
Scale 

microphone gave just about the required audio level. 
Gain can be reduced by removing C15 or by substi- 
tuting a 1 megohm potentiometer for R12 connecting 
the slider to pin 2 of V4. It should be mounted on 
the back runner near V4 or be connected with 
screened leads. 

The modulation choke Tl is the primary of a mains 
pentode type speaker matching transformer and 
should be able to carry 70 -80mA, and of low d.c. 
resistance, to avoid excessive voltage drop. 

A test of the a.f. section can be made by connecting 
a speaker to the secondary of the transformer. The 
speaker must be well clear of the microphone, to 
avoid audio feedback. Speech should be reproduced 
at ample volume with good quality. Causes of dis- 
tortion could be low emission valves, wrong resistor 
values, or slight leakage in C13 or C16 upsetting the 
bias of the following stage. 

6.3V` -` + 
i T f 

u Rx Mte ,,, 

Rx Aerial 

NET 80/16O 
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Fig. 5: An "exploded" view of 
the transmit- receive switch 
Si -4 and netting switch S5. 

R5 

Pin 8 1V5) 

MC 

Aerial 

VC 3/4 

HT+ 

Switching 
Fig. 5 shows switch connections. A co -axial lead 

is used for the aerial, taken to chassis at the socket, 
and at VC3 /4. S5 is switched to the "Tune" position 
only when adjusting the v.f.o. frequency, and so S4 
normally switches on all transmitter h.t. circuits. 

VFO Dial 
A pointer, cursor or disc of transparent material 

such as perspex can be mounted on the flange of 
the ball drive by two short 8BA screws. A disc with 
a line marked on it was used. A piece of thin card 
of larger diameter than needed was temporarily 
fixed to the panel, and calibration marks made 
around the edge of the disc. The card was removed, 
markings transferred to scales of suitable diameter, 
and the card cut down to size and cemented in place, 
finally checking that the calibration was still correct. 

CW 
V3 can be keyed by disconnecting pin 3 from the 

chassis, connecting a 5000pF capacitor directly from 
this tag to chassis and wiring a lead from pin 3 
to a jack, normally closed to complete the circuit. 

306 

This places the key between cathode and chassis 
when the plug is in. It is also necessary to take Tl out of circuit, which can be done by fitting a two -way 
switch to the back runner, so that on c.w. h.t. reaches the r.f. section only. The lamp load mentioned later for a.m. tests is not suitable on c.w. Connect 
a 470 ohm resistor in series with a 5000pF capacitor 
across the key jack. 

VFO CALIBRATION 
Calibration is most easily done with a 100kHz crystal marker used in conjunction with a communi- 

cations type receiver. First adjust the core of Ll, and trimmer TC1, for suitable coverage. As TC1 is increased in value, the range of frequencies covered 
by VC1 will be reduced. TC1 and Ll also allow the band edges to be adjusted. It is best to arrange that almost the whole swing of VC1 is needed to tune from 1.75- 2.0MHz, but to avoid the extreme posi- 
tions. 

* components list 

Resistors: 
R1 68kû R10 1Mû 
R2 2.2kû R11 220k0 
R3 10k0 3W R12 1MS2 
R4 47k2 R13 150kû 
R5 3.3kû 1W R14 2.7k2 
R6 100kû R15 33k1 1W 
R7 22k0 R16 470k2 
R8 1kû R17 2700 2W 
R9 5.6k0 2W 
All 1-W 10% unless indicated otherwise. 

Capacitors: 
Cl 120pF SM 1% C10 
C2 1000pF SM 1% C11 
C3 1000pF SM 1% C12 
C4 0.02µF 350V C13 
C5 100pF SM C14 
C6 0.02µF 350V C15 
C7 0'25µF 350V C16 
C8 100pF SM C17 
C9 1800pF 1kV C18 
TC1 45pF trimmer, ceramic. 
VC1 75pF miniature, air. 
VC2 500pF variable, air. 
VC3-4 500+500pF ganged variable, air. 

1800pF 1kV 
1800pF 1kV 
47pF SM 
0002µF 350V 
2µF 350V 
50µF 6V 
00025µF 350V 
50µF 50V 
0005µF 1kV 

Valves: 
V1 6C4 (EC90) 
V2 6AM6 (EF91) 
V3 6BW6 

V4 12AX7 (ECC83) 
V5 6BW6 
V6 0A2 

Inductors: 
L1 "Yellow ", Range 3 (Denco) 
L3 "Red ", Range 2 (Denco) 
L2 "Blue ", Range 2 (Denco) 
L4 See text 
RFC1 2.5mH miniature iron -cored choke 
RFC2 2.5mH 60mA sectionalised choke 

Miscellaneous: 
Valveholders, B7G with skirt (3) B9A with skirt 
(3). B7G screens (2) B9A screens (1). Co -axial 
sockets (3). Switches, 4 pole 2 way rotary (1) 1 

pole 2 way rotary (1) on ¡off toggle (1). Mini- 
ature meter, 50mA f.s.d. T1, see text. Flanged 
ball drive. Knobs etc. Cabinet No. BX5 with 
chassis 101- x 44 x 1; in. (Home Radio).VFO 
box made from flanged chassis strips CU136 
and CU144 (Home Radio). 
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TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW2, 8W3 and 
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. 4 section 24' 
retractable chrome plated Telescopic aerial for Short Waves for maximum perfor- 
mance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- 
ing. Eight transistors plus 3 diodes. Famous make Tin. a 4in. Speaker. Air spaced ganged tuning 
condenser. On /Off switch volume control. Wave change switch and tuning control. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 a 4tn. approx. Easy to follow instruc- 
tions and diagrams make the Roamer Eight a pleasure to 
build. Total building costs 
Parts Price List and Easy Build Plans 25p 
(FREE with parts). 

6.98 
Overseas P. & P. 90p 

Post, packing 
and insurance 41p. 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE - 
BANDS-MWI, MW2, LW, SW1, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Retractable 4 
section 24ín. chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 a 4in. P.M. speaker. Air spaced 
ganged tuning condenser. Volume /on /of 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Size 9 a 7 a 4fn. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans 
15p (FREE with parts). Earpiece with plug and switched socket for 
private listening, 30p extra. 

osti 
Total building £ 9 8 costs aYnd nsurance 

packing 
Jtn. 

Overseas P. & P. 90p 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold case. Size 5} a 1) x 3 4in. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier timing of Luxem- 
bourg, etc. 7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, One tone moving Total building costs 
coil speaker. Easy build plans and parts price list Overseas 
8p (FREE with parts). P & P 
Earpiece with plug and switched socket for private E2 23 
listening 30p extra. 

Post, packing and insurance Sip.. 

IMPROVED MODEL! 
roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive black case with red grille and black knobs 
and dial with spun brass inserts. Size 9 + 5; + 2g1n. 
approx. Tunable on Medium and Long Waves, two 
Short Waves, Trawler Band plus an extra M.W. 
band for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and latest telescopic aerial for 
Short Waves. Improved circuit. 8 stages -8 tran- 
sistors and 2 diodes including Micro -Alloy R.F. 
Transistors, etc. Easy build plans and parts price 
list 10p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 30p extra 

Total building costs 

La }9 / rasas vK P. & P. 

Poet, packing and insurance 26p. 

* Callers side entrance Barrafts Shoe Shop 

7t Open 10 -1, 2.30 -4.30 Mon. -Fri. 9 -12 Sat. 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black with 
red grille and black knobs 
and dial with spun brass 
inserts. Size 9 a 51 a 2 }in. approx. 
Tunable on Medium and Long Waves, three 
Short Waves and Trawler Band. Sensitive ferrite rod 
aerial for M.W. and L.W. Telescopio aerial for Short Waves. 
Eight improved type transistors plus 3 diodes. Push pall output. 
Battery economiser switch for extended battery life. Ample power to drive 
a larger speaker. Parts price list and easy build plans 25p (FREE with parte). 
Earpiece with plug and switched socket for private listening 30p extra 

Total building costs En 48 Pd t in psurakn 
3111. 

Overseas P. & P. 70p 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 
Attractive case with red speaker grille. Size 
64 x 44 a 15ín. 7 stage -5 transistors and 2 
diodes, ferrite rod aerial, tuning condenser 
volume control, fine tone moving coil speaker. 
Easy build plans and parts price list 8p 
(FREE with parts). 
Earpiece with plug and switched socket for 
private listening 30p extra Post, packing and insurance 22p. 

Total building costs i ̀ V V 55p 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 

ROAMER EIGHT ROAMER SEVEN 

TRANSONA FIVE 

POCKET FIVE 

TRANS EIGHT 

ROAMER SIX o 
Parts price list and plans for 

Name 

Address 
! 

PW.32 

L 
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BETTER GET '.5'E T' 

BEST OFFER YET I 

FAMOUS BC.221 
FREQUENCY METER 
126 KHz-20 MHz. Complete 
with valves, crystal and charts. 
ONLY 81850. Carr. £1.60. 
LIMITED NUMBER - ORDER 
NOW 

CRYSTAL CALIBRATOR 
No. 10 Crystal controlled hetero 
dyne wave -meter covering 600 KHz- 
10 MIIa (Harmonica up to 30 MHz). 
Power required 200V. D.C. 15mA. 
12v. 0.3A. D.C. Teat equipment for 
62TMJRC. 
ONLY ís25. P. & P. 5013. 
FEW ONLY -No. 62 TMJEC 
1.5 -10 MHz 817.50. Carr. £2. 

MARCONI 801A SIGNAL GENERATOR 
1 -310 MHz. In original transit case. 846. Cart. £260. 

AERIAL MAST 
EQUIPMENT 
20' TELESCOPIC MASTS 
18.75. Carr. £1. 

V 2' Extension Sections to 
fit bottom of above mast to 
increase height. 11.26 each 
(any number supplied). 
86' MAST (7 -6' 2' inter- 
locking sections) with base 
plate and 12 nylon guy. with 
semt-auto teneloner. 
12250. Carr. £2.60. 
70' MAST. Ditto.l8guys,block 
and tackle. £45. Carr. £276. .... - 

R.F. ANTENNA 
TUNER (A.T.U.) 
Cylinder design 10" x 41'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
Increased signal strength. A must 
for serious operators for RC or 
TM. Full instructions. 
ONLY £1.75. P. & p. 26p. 

R.F. ANTENNA TUNER (A.T.U.) 
OPEN TYPE 
Mounted on ceramic for RollerdCoaster" design 16 O 

silver or silver plated wheel 
traversing on wire on ceramic 
former. Will handle consider- 
able R.F. 
In original packing. M used 
with No. 63 Transmitter. 
ONLY 1250. P. & P. 50p. 

VHF COMMUNI- 
CATION 
RECEIVER 1392 
Frequency range 96-150 
MHz. Normally crystal 
controlled. (Mods. sup- 
plied for tuneable opera - 
atfon.) Power require- 
ments 240v AC 80mA 6.3v -4A. ONLY 1860. Carr. £1. 
Complete station with YOU and Control Unit 11250. 
Can. 82.50. 

No. 19 TM /RC 
Rebuilt. Complete station with POU, Cables, Mb, Aerial 
etc. 52250. Carr. £3. 

No. 19 SET S00uA METERS 
Scaled 0 -600 and 0 -15V. Brand new, boxed 1126 Post 
Paid. (Quantity prices on request.) 

ALL No. 19 SPARES 
IN STOCK 
Complete instruction book 

g_ -- with circuits for No. 19 
?-_ ,I Equipment. 571p Poet Paid. 

E.F. AMPLIFIER. To increase 
output of No. 19 Set. 
ONLY 1875. Carr. £1.26. 
Instruction Book for RF Amp. 
871p Post Paid. 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
iv. 40 AH 
8v. 85 AH 
8v. 100 /126AH 
6v. 170 AH 
(Special price for 

1W x 91' z 6" 
18' x91' z 

11" 7" 
161' z 13' z 7' 

quantities.) 

FAMOUS TELE 'F' 
FIELD TELEPH O N ES 
Suitable for Farms, Building 
Sites etc. Communicztion up 
to 6 miles or more. Rugged 
construction, will last a lifetime. 
ONLY $515 PAIR. Carr. 11. 
(Twin telephone wire for above available -sek for price.) 
Many other Ex -Govt. Hurpfur Equipment items to gook. 
Receivers ele. in small quantities too numerous to mention. 
Eagutries invited. LIST 25p Poet Patti. (ReJundsbla 
against purcAarer over £3.) 

12 N. Carr. 81 
186. Carr. 2125 
13625. Carr. 81.28 
84825. Carr. 81.60 

Surplus ElectronicTrading 
DRIVERS END LANE, CODICOTE, 

HITCHIN, HERTS, SG4 BTP 
308 

NEW Bin. SPEAKERS 15 ohms 75p, p. A p. 10p. 

BARGAIN PARCELS 141b at 1146 plus 325p p.p. ; 28íb at 
82 .75 plus 621p p.p.: 661b at 14.50 plus £15 p.p. Contain 
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve - 
holders, etc. Good value save £££s. Lucky Dip Service. 

NEW 6 1t. VHF AERIALS, Freq. 75.78 Mc /s, 70 ohms. 
22 50p. p. & P. á0p. 

VHF Realises. ?Flo 715, lesa crystal 60-100 Me /s can be . 
operated on 2 or 4 meters or made tunable 12 volt input, 
not tested; complete with valves and speaker. 

to plus 81 p.p. 

VHF AERIAL TUNING UNIT$ consisting of the following: 
1 -11' 500 micro/ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair gears B.N.C. type sockets. Will tune 10 intro 
with 25/30 watts R.F. input. Size only 61' x 4t' x 5' 
Sealed. Price 51.875 P.P. 25p 

CRYSTALS AB NEW:, He 6u, 6,345; 5,030; 5,006; 4,9d5; 
4,875; 4,840; 4,706; 4,680; 4,660; 4,520; 4,510; 2.300: 
2,295 Kole and 10 x J465 Kc /s. 50p each plus 811. P.P. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance 1 & 1 watt. Preferred values in 
packets of 10. Our price 50p per 100, 50p per 200,1185 per 
500, 500 at 82.125. Our selection. p.p. 8p per 100 and 25p 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub -min. air - 
spaced trimmers on board with min. wire ended Ital. 
Brand new. No details; Contents 12 trimmers, some 
ceramic cape. %tat frequency 3RD overtone 249 me /s- 
250 Me /e, 265 Me /s. No choice. 

Trimmers without %tal -60p per doz. plus 175p pp. 
Trimmers with Xtal-75p per doz. plus 175p p.p. 

Also 20 PF min. brand new air spaced. 
50p per doz. plus 17113 pp. 

AIR HEIGHT AERIAL TUBULAR SECTIONS f' dia 
x 3 ft. long. Braes screw in type, copper coated and 
painted. New 20p each, pp. Sp. each. Minimum order 8. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc /e. Mains supply. 
Price £40, p. 8 p. £1-60p. 

AERIALS NEW CONDITION, Whip type 4tt 25g. 14ft. 
771p. Used condition Oft. 90p, 14ft. 0259. All collapsible 
type p. and p. 4ft. 10p, rest at 175p. Bases for above 25p. 
p.p. 125p. New matching unit coat connection for above 
SOP. P.p. 5p. 

floor release of valves for the 62 set T% /R%, in original 
rubber packing consisting of QV04/7 x BIM. ARP12 eta, 
10 valves in all at the bargain price as seen 

115p plus 175p P.P. 

New Headphone and Mike rubber muff type. Low 
impedance. 971-p, p. & p. 175p. 

NEW AERIAL WIRE ON HOARDS 7/22 UNCOVERED. 
75ft, 40p, 90ít, 471p. 100ft 55p, 150ft, 75p. 180ft, 955. 
250ft, £1-80p, p & p 12íp. 

Headphones, es Gov. DLE No. 5 high impedance. 
New 975p 171p pp. Coed condition 891p 17íp P.P. 

MUIRHEAD DECADE A.P. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbe. 
2. To Measure Loss up to 46 dim. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz 

to 41 kHz. With a dial setting accuracy of ±0.0 Hz. 
Output : -1 M/W into 600 SL. Complete with mains 

power unit. Tested. Good Condition. 11$. P. B P. 76p. 

Heavy New Coax Cable 7501IM will handle at least 1K W 
Soft lengths, Plug on end, 11709 + 30pP 

Also 4' 76 ohm Coax in 50ft coils with BNC plugs good 
condition. price Al + 30p. p.p. 

2 BNC plugs en short length coax cable large size low loss 
plage SOp 

Block Type capacitor TCC SUP + 16% 350 VDC WKO 
e0eC. 250 VDC WK9 fee Type 82 CIM Price 40p } 13p 
p.p. New. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET. CHESLYN HAY, 
Nr. Walsall. Staffs. 

ser 

RADIO CONSTRUCTOR 
JULY issue 

features 

I.C. STEREO 

AMPLIFIER 

EASY TO BUILD, pierced and pre- 
pared printed circuit, 21 watts per 
channel. Fully continuous Bass and 
treble controls. 

MANY OTHER PROJECTS 

ON SALE NOW 20p 
Copies may also be obtained 
direct from the Publishers 

24p including postage. 
Published by: 

Data Publications Ltd. 
57 Maida Vale, London, W.9 

RADIO CONSTRUCTOR 

SIMPLE SHORTWAVE 

RECEIVERS 

by F. A. Baldwin 

FOUR BASIC DESIGNS 
1, 2 and 3 VALVES 

If you are interested in the hobby of 
receiver construction and short wave 
listening this is the book for you. It 
covers the whole field of s.w.l'ing 
from construction to operating. 

140 pages 

PRICE 80p 
Copies may also be obtained 

direct from the Publishers 
86p including postage. 

Published by: 
Data Publications Ltd. 

57 Maida Vale, London, W.9 
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With S5 at the "Tune" position and a lead from 
the receiver lying near the transmitter, tune the 
receiver to 3.5MHz using the crystal marker, tune 
VC1 to zero beat, and mark the scale for 3.5MHz 
repeating for 3.6, 3-7 and 3.8MHz. Also mark 3.6 
as 1.8, 3.7 as 1.85, and 3.8 as 1.9MHz. Continue 
with the 3.9 and 4.0MHz marker pips, but marking 
the v.f.o. for 1.95 and 2.0MHz only. If the extreme 
settings of VC1 have been avoided the 10kHz points 
can be filled in linearly between the 100kHz points. 

A 10mA or multi -range meter is connected from 
"G" Fig. 1 to chassis, the latter being positive. The 
v.f.o. is set to 1.9MHz, S6 to 160m, and the core 
of L2 is adjusted for maximum grid current, which 
should be around 3mA. Then adjust the v.f.o. to 
about 3.7 MHz, switch to 80m adjusting L3 core for 
maximum grid current which will be around 2mA. 

TESTING 
It is simplest and best to test the whole equipment 

by feeding the transmitter output into an artificial 
aerial load. This can be a 15 watt or 25 watt 240V 
or similar household lamp. Clip it across VC3 /4 and 
chassis, or fit a holder, lead and co -axial plug so 
that it may always be employed for tests. 

P.A. tuning procedure is that generally employed 
with a pi- network. Check that S7 is closed for 80m, 
or open for 160m, to match the position of S6. Fully 
close VC3 /4 and also VC2 (to prevent the possibility 
of doubling in the p.a.). Switch to "Transmit" and 
open VC2 to obtain a dip in anode current, as 
shown by the panel meter. Current will be low but 
loading is increased by opening VC3 /4, meanwhile 
adjusting VC2 for minimum current. As this is done, 
the minimum current rises, and the 15 watt lamp 
should light with fair brilliance when the input 
reaches about 10W. 

The d.c. input to V3 anode is anode volts X anode 
current, thus 33mA at 300V will be 9.9 watts. A 
supply voltage of less than 275V is not recommended. 

If the transmitter is loaded into the lamp, and a 
receiver is tuned to the signal, speech should sound 
clear and well modulated. The receiver should have 
its aerial disconnected and r.f. gain turned well back, 
or overloading may cause distortion. 

POWER SUPPLY' 
Fig. 6 is the circuit of a suitable power supply. 

The mains transformer actually used was a Parmeko 
P.2931, 250/0/250V 150mA, with SE -05 rectifiers Dl 
and D2, and Parmeko P.3141 120mA choke. This 
provided 280V with a load of 120mA. BY100 rectifiers 
would also be suitable. The voltage obtained when 
using semi -conductor rectifiers is somewhat higher 
than with a valve rectifier. Many transformers have 
winding for valve rectifiers so a 5U4G is a suitable 
rectifier for a 5V 3A winding, or an EZ81 for a 
6.3V lA winding. 

AERIALS 
The simplest possible aerial is an end -fed wire. 

Some lengths will offer such a load impedance that 
the transmitter can be worked directly into the 
aerial, on one or both bands. Other lengths present 
load impedances which are outside those which can 
be matched by the transmitter, and then proper 
tuning or loading will be impossible. One of the 

S -3V E 

Fig. 6: Suggested power supply for the QRP transmitter. 

matching circuits in Fig. 7 can then be used. 
Fig. 7(a) is the simplest. Ll may be similar to 

the tank coil, or be a surplus tapped inductor, or 
may consist of a number of turns, found by trial and 
error, on a former lin. to 3in. in diameter. 

Fig. 7(b) is similar but has a capacitor VC1 added, 
of about 250pF, which allows more accurate adjust- 
ment and has fewer tappings on L2. 

Fig. 7(c) is series tuning often used for quarter - 
wave aerials on i.f. bands. VC2 can be 500pF and 
again L3 resembles the tank coil. The tapping makes 
L3 into an auto -transformer and may be set about 10 
turns from earth for 160m, or 4 or 5 turns from 
earth for 80m. For the latter band only L3 may have 
fewer turns. 

Fig. 7(d) is parallel tuning suitable for a half -wave 
aerial on 80m. L4 is about 30 turns on a lin. diameter 
former, with a 250pF capacitor for VC3 and L5 is 
about 4 turns of insulated wire over the earthed 
end of L4. 

x Tx 

L1 

(a) 

Tx 

VC2 

(c) 

L2 

VC1 

(b) 

(d) 

Fig. 7: Four circuits enabling almost any aerial to be matched to the 
transmitter. 

A typical aerial of 126ft in length would be about 
a quarter -wave on 160m, and a half -wave on 80m, 
so Fig. 7(c) would be required for 160m, and Fig. 7(d) 
for 80m working. However, it is generally easier to 
make up a tuner with one of the circuits in Fig. 7 
or a similar circuit and to experiment with tappings 
until the transmitter can be satisfactorily loaded by 
the aerial. Even very short wires (under loft.) may 
be used with these circuits but range is much reduced. 
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4311. 'Tilt 
L.A.J. IRELAND 

Number 22 G.E. PA264 -265 Voltage Regulators 

MANY constructors will have come across the 
difficulty of having to operate 6 volt port- 
able transistorised equipment from a 12 volt 

car battery. In such equipment current drain will 
usually be dependent upon the audio output so as 
to conserve the life of the battery and as a result 
the conventional voltage dropper resistor will not 
suffice. An alternative approach is to use some form 
of voltage regulator and lately the G.E. Company 
have released a monolithic i.c. capable of fulfilling 
just this function. With a 5 watt power dissipation 
capability, the i.c. eliminates the need of both a 
high power pass transistor and its associated drive 
components and with a half dozen or so discrete 
components needed to complete the unit, it makes 
an ideal compact in -line device. 

Background 
Readers familiar with the present series of articles 

will remember the precision voltage regulator type 
LM100 reviewed in the June 1970 issue of P.W. This 
was a rather sophisticated low -power i.c. in which 
a built -in reference voltage was compared to a frac- 
tion of the output voltage to achieve accurate stabi- 
lisation. One of its big draw -backs however was the 
need for an external power transistor if an output 
current in excess of 12mA were to be drawn and 
towards the end of the article attention was drawn 
to the G.E. unit, type PA264, which would overcome 
these difficulties but which at the time was only in 
the development stage of production. 

Operation 
Basically the PA264 functions as follows. By refer- 

ring to Fig. 1 it can be seen that Trl and Tr2 form 
a differential comparator whose inputs are controlled 
by an external zener and a sample of the output 
voltage. Tr2 in turn directly controls the Darlington 
pair Tr4 and Tr5. Any tendency in the output voltage 
to decrease will be counteracted by a drop in voltage 
at the base of Tr2 which in turn will tend to increase 
the current through Tr4 and Tr5. The reverse situa- 
tion occurs if the output voltage tends to increase 
and so the unit is self -compensating. 

The output voltage may be varied in two ways, 
by potting down the reference voltage applied at 
pin 14 or by varying the feedback voltage at pin 13. 
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However there are practical limitations to these 
methods in that the voltages set at pins 14 and 13 
should be kept within the limits 1.5 -3.5 volts for 
optimum performance. Values of components speci- 
fied in Fig. 1 are for a 6 volt output but it should 
be remembered that any output above 3 volts may 
be obtained with suitable choice of components. 
The maximum voltage rating of the PA264 is 25V 
and of the PÁ265 37V and this in fact is the only 
difference in their electrical characteristics. 

Packaging 
The units are housed in a rather unusual epoxy 

package with eight staggered leads in addition to 

11-5k 

6.3V 
Zener 
diode 

14 

10k 

+12V input 

5.6k 

f i I f 
Top view 

IC type PA264, PA265 r---- 
Tr5 7 +ve 

PA264 

Tri 

L__ 

Tr2 

13 

_J 

10 

o -ve 
Fig. 1. Circuit of the PA264 with additional components required to 

provide 6v from 12v supply. 

continued on page 322 
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N.\\ 
VHF INtERFERENCE PROBlEMS 

VIVIAN CAPEZ 

T HE. 

opening of local radio stations on the v.h.f. 
band and the continual plugging by the BBC 
of the better quality obtainable with frequency - 

modulation is increasing the public interest in this 
area of broadcast reception. 

Unfortunately, the claims that reception is inter- 
ference -free is far from true, and as a result users 
and engineers may face some tricky problems. While 
interference from foreign stations, the bane of 
medium -wave listening, is absent, there are other 
forms to take its place. 

For those living on or near main roads, car ignition 
interference is probably the most troublesome. This 
is especially so if the road is on a hill, when not 
only is the interference generated by a car in low 
gear much worse, but it also takes longer to pass. 

All new vehicles are now suppressed, and have 
been for the last few years, indeed it has been notice- 
able that ignition interference has been thinning out, 
as the older vehicles become fewer in comparison 
with the new ones. However, there are still sufficient 
passing on any main road in a given time to cause a 
number of serious interruptions to any particular 
programme. 

While the irate listener may feel like taking 
drastic action against the offenders, the solution in 
this case cannot be applied to the source, and in any 
case would be illegal! Usually, part of the trouble lies 
with the aerial. The majority of chimney stacks are 
already so festooned with Band I and III television 
aerials plus probably u.h.f. as well, that there just 
isn't room for a Band II radio aerial. Often, in areas 
not too remote from the transmitter, quite good 
signal strength can be obtained with the internal 
aerial wire running around the back of the cabinet, 
or at least with one along the picture rail. So the 
idea of having anything more elaborate seems point- 
less and money- wasting. 

However, although the signal may be strong 
enough to give reasonable fade -free reception, it is 
when a splash of interference comes along that the 
inadequacy becomes all too apparent. -The signal -to- 
noise ratio is just not good enough. 

If the chimney looks as' though it just will not 
stand any more, the answer may be in the loft. A 
good loft aerial is much less expensive than an out- 
door one as it does not have to be weather- proof, or 
need chimney lashings. It will give a much stronger 
signal, and being elevated well above the road will 
be out of the worse area of ignition interference. 

The directional properties of the aerial will also help 
as any radiation from directions other than the 
transmitter will be reduced. If the transmitter direc- 
tion is away from the road, mount the aerial on that 
side of the loft as this will put the bulk of the house 
between the aerial and the road, and so afford a 
degree of shielding. This really should reduce ignition 
interference to the level of background noise, if not 
entirely eliminate it. 

( ($t(e 

Loft aerial positioned on side of house furthest from the main road. 
House affords measure of screening from ignition interference. 

The other form of interference can be more trouble- 
some to deal with. There seems in most of our 
major cities a proliferation of private radio- telephone 
installations as used by police, ambulance, taxis and 
other services. These operate on a number of fre- 
quency bands, three of them in the v.h.f. range, 
70- 85MHz., 103- 140MHz. and 168- 175MHz. There is 
also one in the u.h.f. region. The broadcast v.h.f. 
frequencies of Radio 1, 2, 3, and the local stations 
lie within the range 88- 96MHz. or right in between 
the two lowest radio -telephone bands, and so are 
vulnerable to interference from them. 

Spurious Signals 
To see how this interference can occur, we will 

review the ways by which spurious signals can be 
received with a superheterodyne receiver. First, 
there is breakthrough of signals at the i. f. frequency, 
which in the case of most f.m. receivers is 10.7MHz. 
The local oscillator has no effect on these, so they 
would be heard irrespective of the setting of the 
tuning dial, and in fact, this factor serves to identify 
them. There are no authorised transmissions at this 
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frequency, so this class of interference should not 
be encountered unless it was due to a short -wave 
transmitter operating illegally. 

Another form of interference is the well -known 
image or second -channel type. There are two fre- 
quencies that will produce a response in a super- 
heterodyne receiver, one is the sum of the local 
oscillator frequency and the i.f., and the other is the 
difference between them. If, as is common practice, 
the oscillator is running higher than the programme 
signal, it is operating on the difference, and another 
signal which is the sum will produce interference. 

We can use an example to illustrate: If the wanted 
signal is at 90MHz, the oscillator is running at 
90 + 10.7 = 100.7MHz. An unwanted signal will pro - 
duce the i.f. frequency at the output of the mixer 
if it is higher than the oscillator by the frequency 
of the i.f., or 100.7+10.7 = 111.4MHz. As can be 
seen, this is within the middle band used by radio- 
telephone services. Second- channel interference then, 
arises from signals twice the frequency of the i.f. 
away from the wanted signal; higher if the oscillator 
is running high, and lower if it is low. For normal 
v.h.f. sets the interfering signal would be 21.4MHz 
higher than the broadcast frequency. 

Similar, is the i.f. harmonic interference. This is 
the sum of the local oscillator and half the i.f., and 
also their difference. Such a signal will produce an 
output at the mixer anode of half the i.f. frequency, 
and it is the second harmonic of this which will be 
passed by the i.f. circuits. 

Using our above example, the local oscillator fre- 
quency is again 100.7MHz, and the interfering 
frequencies will be 100.7 +5.35= 106.05MHz and 
100.7 -5.35 = 95.35MHz. Ìn relation to our wanted 
signal of 90MHz, the frequencies are plus half and 
112 times the i.f. Harmonics are not usually as strong 
as the fundamental, so interference from this cause 
is not so likely to give trouble unless the unwanted 
signal is very strong. 

A further type is the beat interference. This occurs 
from a signal that is spaced from the wanted signal, 
either above or below, by the i.f. frequency, and is 
caused by the two signals beating together to form 
a resultant at the i.f. frequency. Actually, the inter- 
fering signal performs the same function as the local 
oscillator, only of course it carries its own modula- 
tion which is passed on through the i.f. stages and 
detector along with that of the wanted signal. If the 
interfering signal is strong enough, the set would 
continue to work with the local oscillator stopped, 
and this fact could be used to help identify this form 
of interference. Thus for a wanted signal of 90MHz, 
beat interference would be caused by signals at 
79.3MHz and 100.7MHz. 

Finally there is the interference caused by 
oscillator harmonics. All oscillators produce har- 
monics, and the second -harmonic of 100-7 which 
you remember is our local oscillator frequency for 
receiving a signal at 90MHz, is 201.4. Signals spaced 
above and below this by the i.f., i.e. 201.4 -10.7 = 
190.7, and 201.4 +10.7= 212.1MHz, would therefore 
be passed into the i.f. circuits. 

These frequencies are in the commercial television 
band and above the highest radio -telephone range. 
The third -harmonic of the oscillator would bring it 
even higher. Frequencies so remote from the wanted 
ones should be greatly attenuated by the tuning 
in the r.f. circuits and the tuned aerial, so should 
not present any problems. If though it is found that 
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commercial t.v. signals are breaking through, this 
is the probable cause. 

Summing up then, interfering signals can be spaced 
from the wanted one by twice (second channel); 
112 times (i.f. harmonic); once (beat interference); 
and half (i.f. harmonic) times the i.f. frequency, on 
the high side; and one (beat interference) times on 
the low side. So there are at least five possible fre- 
quencies that will interfere with each and every 
broadcast station. As there are four BBC programmes 
in most areas, this gives us some 20 possible inter- 
fering frequencies. The situation is aggravated by the 
fact that f.m. receivers are not sharply tuned as are 
a.m. sets. It is of course necessary to maintain a wide 
pass -band because of the nature of the f.m. signal. 
Broadcast deviations are up to 75kHz either side of 
the carrier frequency, so receiver circuits must 
extend well beyond these limits. 

This means that interfering frequencies do not 
have to be spot on the values calculated, and if only 
near them, interference can result. With the pre- 
viously noted increase in radio -telephone users, it 
can be seen that the possibility of interference with 
broadcast programmes is high, and is steadily 
increasing. 

Radio- telephones 
The question is, what can be done? Mobile units 

are not so much a nuisance, as they operate at low 
power, and usually cause interference only when 
they are fairly close to the receiver. The chance of a 
mobile operating at a frequency which could cause 
interference, coming sufficiently close to a working 
f.m. receiver tuned to a vulnerable frequency, is not 
very great, and the odd occasion when it may occur 
could hardly constitute a major nuisance. 

It is the base stations that are the real menace. 
These are operating more or less continually, and 
are relatively high powered. Should one of these be 
within a few miles and operating on a critical fre- 
quency, then constant jamming will result. 

The first step is to try to identify the offender. This 
is not too difficult as a number of his messages are 
being unwillingly intercepted. The class of business 
can be quickly deduced, and a local knowledge of 
the businesses of that type large enough to operate 
radio telephones, will help to narrow things down. 
One clue is whether the interference is present in 
the evenings or at week -ends. If it is, then a business 
that offers service outside normal hours will be the 
obvious culprit. 

After eventually identifying the source, one can 
try swinging the aerial away from the direction of 
the transmitter while not losing too much of the 
broadcast signal. A local road map will help to obtain 
the precise directions involved. Do not swing too 
far away from the BBC station though, as the 
received signal may then be reflected and suffer 
phase- distortion, which is similar to ghosting on a 
television picture. 

The next step is to find out the exact frequency 
of the transmitter. Once the owner has been identi- 
fied, this should present no problem; if the reason 
for requiring the information is explained, he will 
no doubt be willing to co- operate. He may not know 
the frequency, perhaps being non -technical, but this 
should be shown on the transmitting licence or other 
paperwork connected with the system. The relation- 
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ship between the frequency and that of the broadcast 
signal with which it is interfering can then be seen 
and the type of interference identified. 

If it has not proved possible to discover the source 
of the interfering transmission, it may be possible to 
deduce the type of interference from the clues given 
above, and so arrive at the possible frequency. For 
example, stopping the local oscillator (without 
shorting -out the input signal) will determine whether 
the interference is due to a beat -signal. If this is 
found to be the case, the frequency will be spaced 
either above or below the wanted signal by an amount 
equal to the i.f. So if receiving a station on 90MHz, 
the interference will be either 79.3 or 100.7MHz. 
As the latter does not fall within the band used for 
radio telephones, then it is fairly certain that 
79.3MHz or thereabouts is the offending frequency. 

Co -axial Stubs 
Having discovered the interfering frequency, the 

next thing is to suppress it (electrically of course). 
One method of doing this which is often recom- 
mended is the parallel stub of co -axial cable. Co -ax 
exhibits the properties of inductance and capacitance 
and so will form a resonant tuned circuit. With a 
velocity factor of unity, the length of the stub should 
be a quarter of the wavelength of the signal it is 
desired to eliminate. It should then be connected in 
parallel with the aerial- feeder near to the aerial 
socket on the receiver, the free end being left open - 
circuited. 

In theory then, it is a straightforward matter to 
calculate the length and connect up. Not so in prac- 
tice. First of all, the velocity factor of the co -ax is 
not unity, but varies from one sample to another. 
Typical values are 0.67 for the solid dielectric type, 
and 0.85 for the semi -air spaced variety. This must 
be multiplied by the quarter -wavelength to arrive at 
the actual length, so an exact calculation with any 
sample of co -ax is not easy. 

There is a further complication; much depends 
on the characteristics of the aerial input circuit, 
whether it is inductive of capacitive. At a frequency 
higher than resonance, a tuned cricuit appears capaci- 
tive, whereas at a lower frequency it is inductive, the 
two balance out only at the resonant frequency. The 
receiver aerial circuits will be tuned to the wanted 
frequency, so at an interfering frequency, the circuit 
will appear either inductive or capacitive depending 
on whether the frequency is higher or lower than the 
wanted one, and the degree of inductance or capaci- 
tance will depend on the spacing of the frequencies 
and the Q of the circuit. 

It can be seen then, that cutting a stub to the 
exact size is very much a matter of chance. The 
recommended method of tuning the stub is to cut it 
longer than the estimated length and cut off sections 
about 12 inch at a time until the minimum level of 
interfering signal is attained. To do this as with most 
tuning procedures, it is necessary to go through the 
resonant point to ensure that the peak (or trough in 
this case) has been reached, and then tune back. 
Obviously it is not possible to stick back on the last 
few sections that have been chopped off, so the thing 
to do is carefully note how much has been removed 
since the signals started to increase, and then 
measure up a new stub made from the same type of 
co -ax. 

Severe interference was being experienced on the 
author's own set -up which consisted of a separate 
f.m. tuner feeding the hi -fi system. The trouble was 
with the reception of Radio 3 from the Wenvoe 
transmitter which uses the frequency of 96.8MHz. 
Programmes were completely blotted out when the 
interference occurred, not only during the day but 
up to late at night and also at weekends. It was 
impossible to enjoy a concert, and tests with other 
f.m. receivers in the neighbourhood confirmed that 
they too likewise suffered. Their owners either put 
up with it, switched to a.m., or just didn't listen to 
Radio 3. 

It was obvious from the messages received that 
the source was a television repair shop controlling its 
service vans. The fact that a number of vans were 
apparently in communication indicated a business of 
some size, and also the evening and weekend opera- 
lion narrowed down the field among the local firms. 
A few phone calls to the short -list of suspects 
revealed that it was the local Rediffusion workshop. 
The chief engineer was co- operative and apologetic, 
offering to check the frequency of the transmitter and 
that it was duly suppressing its harmonics, but of 
course the frequency was assigned by the Post Office 
Telecommunications Department, and there was 
nothing he could do about that. 

He was able to state the frequency which was 
85.725MHz. It then became obvious that this was a 
case of beat interference, as the frequency is 
10.7MHz away from 96.425MHz, which is just 
0.375MHz off the Radio 3 centre frequency. It was 
an obvious boob by the Post Office in assigning so 
critical a frequency to a powerful base station. 
Admittedly, frequencies are scarce and the demand 
is great, but troublesome frequencies such as these 
could easily be assigned to mobiles. 

An interference form was obtained from the Post 
Office, and all the details as to source of interference, 
frequency and type were included and duly sent off. 
However, nothing more was ever heard, and as the 
interference continued it appears that nothing was 
done by way of re- allocating the frequency. 

Series Wavetrap 
It was therefore decided to tackle the problem 

without G.P.O. assistance. First of all, stubs were tried, 
but the difficulties previously described foiled success 
with these. Unfortunately, the Rediffusion base was 
in exactly the same direction from the aerial as the 
Wenvoe transmitter, so no rejection could be 
obtained by swinging the aerial. Nonetheless it was 
tried, and although the f.m. signal dropped, the inter- 
ference decreased more so, so some improvement in 
signal interference ratio was obtained. 

Finally the possibility of a series resonant wave - 
trap in the aerial feeder was considered. A coil 
resonating with its self -capacity and tuned with a 
brass slug was needed to enable a quick and con- 
venient adjustment frequency adjustment to be 
made. The problem was, how to make one with any 
degree of accuracy that would not need lengthy 
experiments with the intermittent signal source 
similar to a stub. 

Looking around the workshop for some ready - 
made component which might fill the bill, attention 
turned to some old coil biscuits from scrapped tele- 
vision tuners. A channel 2 oscillator biscuit was 
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found among them. The BBC station on channel 2 
operates at 48.25MHz (sound). The sound i.f. for the 
set concerned, and which is now common for most 
modern t.v. receivers, is 38.15MHz. This means that 
the frequency of the oscillator coil was 86.4MHz. 
As the Rediffusion frequency was 85.725MHz., this 
was near enough to be within the tuning range of 
the coil. 

Appearance of typical coil biscuit. Oscillator coil is usually the largest 
and contains a tuning slug. 

Accordingly it was connected in series with the 
aerial feeder, and the interference was completely 
eliminated, without the need even to tune the coil. 

Most t.v. workshops have old tuners knocking 
around, so a call at the local radio dealers could 
well produce a coil suitable for the purpose, should 
similar interference be experienced. The chart shows 
the frequencies of the main BBC band I television 
channels, and assuming a 38.15MHz sound i.f., the 
actual tuning range of an oscillator -coil biscuit. It will 
be noted that channels 3 and 4 coils will tune to fre- 
quencies within the v.h.f. radio band, so will be no 
use as wavetraps for radiotelephone frequencies as 
these are all outside this band. Channel 5 is just 
at the start of the medium radiotelephone band, 
and could easily tune to some of its lower frequen- 
cies. 

TELEVISION 
CHANNEL 

SOUND 
FREQUENCY 

OSCILLATOR 
Q 

FREQUENCY 

1 41.5MHz 79.65MHz 

2 48.25MHz 86.40MHz 

3 53.25MHz 91.40MHz 

4 58.25MHz 96.4MHz 

5 63.25MHz 101.4MHz 

Remember, too, that the range of the coil can 
be extended by the fitting of a different type of 
tuning slug. A brass slug will decrease the induc- 
tance, hence increase the frequency, while an iron - 
dust slug will increase inductance and decrease the 
frequency. If the range is still outside the interfering 
frequency, a couple of turns taken off the coil will 
push it higher, or a small capacitor of a few pF. 
will bring it lower, if wired in parallel. The biscuit 
may have two or three coils on the same former, 
the oscillator is the one nearest the open end and 
which has the tuning slug. The other coils are 
coupling coils and should be ignored. 
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Direct Conversion Receiver continued from page 300 

for h.t. positive, black for chassis and some other 
colour for the 6.3V heater supply. 

ALIGNMENT 
Set TC2 and TC3 about half closed and tune in 

any signal, with VC3 nearly open, and adjust TC2 
and VC1 /2 for best volume. Find a signal with VC3 
nearly fully closed and peak VC1 /2 for best results, 
then rotate the core of Ll for maximum volume. 

If necessary, the core of L3 is rotated to obtain 
suitable band coverage with VC3. The coverage of 
VC3 can be checked by placing the aerial lead of a 
calibrated receiver near L3 and listening for the 
carrier produced by V3. 

At all times the r.f. gain control VC1 /2 is adjusted 
as needed for best reception even though VR1 may 
have to be turned back with strong signals. The cores 
of Ll and L2 are adjusted around 3.5MHz and the 
trimmers TC2 and TC3 are set near 3.8MHz. TC2 
may also need re- adjustment after changing the 
aerial. These circuits are merely peaked up for 

Rear view of the finished receiver. 

best volume and are not too critical. The extent of 
rotation of this control needed to tune from 3.8 
3.5MHz can be increased by screwing down TC2 and 
TC3 and unscrewing the cores of Ll and L2 to 
compensate. 
Power Supply. Any supply giving about the outputs 
mentioned should be satisfactory. If a power pack 
has to be made, one with full -wave rectification is 
most suitable. This may employ a 250/0/250V 60mA, 
6.3V (1.5A or 2A) transformer, with smoothing by 
means of two 16µF 350V capacitors and a 60mA 
choke. 
Speaker and Phones. A reasonably large 2/3 ohm 
speaker is most suitable with a cabinet or baffle. 

When phones are plugged in, the mis -match can 
generally be disregarded. Inexpensive surplus 
600 ohm phones will be found to work well. It 
would be possible to use an external matching trans- 
former for high impedance phones or to feed them 
through reliable isolating capacitors from V4 anode. 
Aerials. Numerous transmissions were received with 
a short indoor aerial but changing to an outdoor wire 
tuned as for transmission purposes naturally gave a 
great increase in range and volume. In practice, any 
end -connected wire can be taken to Al or A2 while 
the A2 connection is most suitable for short aerials. 
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IN NENTMDNTNS 

PRACTICAL 
WIRELESS 

DIGITAL FREQUENCY COUNTER /TIMER 

Yesterday's dreams have a habit of becoming today's realities 
in the field of electronics. Five years ago direct readout 
frequency meters cost so much that many companies flinched 
at the price but today inexpensive integrated circuits have 
brought these into the bracket for the home constructor. 
Just imagine. Pop in any frequency (below 20MHz) and there 
you are -it's displayed before your eyes to the nearest cycle! 
The Digital Frequency Counter/Timer makes use of four 
digit neon numeral tube displays and uses the widely available 
"74" series of TTL i.c.'s. 

Certainly this is a complex project -theoretically -but it's 
the i.c.'s that do the work, not you, and this project could be 
tackled by anyone who can wield a soldering iron. 

ALSO i 
THE 

`HARMONIC SIX' 
RECEIVER 

THE HARMONIC SIX 'RECE. 
This is a six transistor superhet coiner 
short wave bands and designed tti txòvvelre hèr ... 

or headphones. The unusual feat-toe- is th ' 

oscillator switching- instead the ̀2tsd;`harp t}fd;, 
lator is used. 

Standard parts are used throughout attd tt t 
the fact that it's designed by one of elm Riff_ 
thisa first class project. 

1INI- AMPLIFIER 
Although measuring only 2' x i x 

four silicon transistors has an output*. 
loudspeaker. A multitude of uses Ott, 
project which can be built for a total cOttittlt 

ALL IN THE SEPTEMBER 
ISSUE ON SALE AUGUST 6th 
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WE thought very carefully before calling this 
article the PW Treasure. Tracer. Certainly 
this sounds better than "metal locator" but 

could we justify the title? We think we can, 
especially after our test. We found nothing of great 
value but judging by the results we could have, that 
is, if there had been any there. Even if valuables are 
not found, certainly a whole lot of extremely 
interesting items will be and the history of an area 
of ground will yield up its secrets. However, your 
chances of finding coins are very good -about 
150,000,000 coins are lost every year and a high 
proportion of these must be lost in areas where they 
can be found using a device of this type. 

Not many months ago a hoard of Anglo -Saxon 
coins was found, using a metal locator, these were 
later auctioned for £9,000. It shows what can be 
done. 

Metal locators work on a variety of principles and 
the author has experimented with a number of 
different circuits. Nearly all rely on the fact that 
metal objects distort magnetic fields. Complex 
designs have appeared from time to time making use 
of various effects -each claiming to be an improve- 
ment over others -but the author's experience has 
not borne out these claims. The principal used here - 
the Beat Frequency Type -is possibly the oldest and 
certainly the simplest. It needs only one wound coil, 
unlike many other circuits, and the sensitivity and 
results are excellent. We are deliberately not over- 
stating our claims and the only figures for range 
etc. are those proved by our tests. 

The Treasure Tracer comprises two low power r.f. 
oscillators working at about 130 kHz. One of the 
oscillators is screened inside the chassis and the 
frequency can be altered over a fairly wide range 
to match it close to the other. The second oscillator 
uses a frequency determined by the inductance of a 
winding which is used as the search coil. 

In the absence of any material which will affect the 
inductance of this search coil, the oscillator is at one 
frequency. However when this coil is moved near 
some metal object, the inductance is altered slightly 
and the frequency of oscillation is changed. If the 
oscillators are set closely together an audio beat note 
is produced (equal to the difference in frequency) 
which may be amplified to feed a loudspeaker. 
Finding a small copper clip (Item 16). 
The grass guard made from Perspex can 
be seen fitted under the coil framework. 

Searching along 
were cart fitting 
places should gt 
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Let us assume that the search oscillator is working 
at 130 OkHz. The reference oscillator is adjusted to 
say 130.2kHz. The two signals are mixed together 
producing notes of 130.2 -130.0 = 200Hz. There is 
also . another frequency produced, the sum of the 
two, 260.2kHz, but this can be ignored. 

The presence of a metal object near the search coil 
will .increase the inductance causing the frequency 
of the search coil oscillator to fall to say 129.8kHz. 
The beat note will now be 130.2- 129.8 =400Hz so 

the raising of frequency of the beat note will thus 
indicate the presence of a metal object near the coil. 

From this theory the Treasure Tracer was built, 
using a frequency below 150kHz to conform to 
regulations. Initial tests in the lab showed that the 
prototype was working reasonably well and that a 
definite beat note was obtained -but how would it 
work in practice? 

THE TESTS 
The first test was arranged at the PW offices. 

A couple of dozen telephone directories were piled 
two high (making for a thickness of at least two 
inches) and coins ranging from 12p to 50p were 
hidden under certain piles. All coins were found 
immediately, but there was an extra reading -this 
turned out to be the wiring under the floor! 

These tests in themselves were interesting and 
we were slightly encouraged but how would the 
metal locator (for we were still calling it that at this 
stage) fare in a field test? Only one way to find out- 
arrange one. 

One Monday in late May Eric Dowdeswell (PW 
Editorial), Peter Metalli (Art Editor), Jack Wood 
(Photographer) and the author set out for Canvey 
Island in South Essex to put it to the test. 

The weather was fantastic and the beach was far 
from empty and under the puzzled eyes of day 
trippers we began our search, panning up and down 
the beach, just above the water line. 

Our hearts fell. For several minutes the whistle 
remained unaltered. Up and down we panned and 
gradually we began to think that the journey was 
wasted. Then suddenly the note changed frequency- 
a very definite, strong reading. As we dug Jack Wood 

an old track. All we found here 
s (Items 1 and 26) but such 
nerally be more fruitful. 

photographed us and the picture is that used on the 
cover. A quick dig produced a rusty hinge about 
three inches under the sand. We must have been 
unlucky to start with for after our first "find" we 
got readings every few yards. The items we found on 
this short stretch of beach and at other locations 
tried on the test are shown overleaf. 

One thing cursed the search -silver paper. We 
found it everywhere and it accounted for over 75 per 
cent of all readings. We couldn't ignore these of 
course, for until we dug we didn't know what was 
causing the note to change frequency. The silver 
paper was from ice cream wrappings, cigarettes and 
sweets and even pieces so small that they were only 
found after extensive sifting, gave strong readings. 

We altered our technique because of the sensitivity 
of the Treasure Tracer to small objects. As soon as 
we obtained a reading we carefully located the exact 
position before we began to dig -this could be done 
within an inch or two. As we dug we put the sand in 
two piles and checked at intervals with the Treasure 
Tracer that there was still a reading in the original 
position. If we had found nothing and the reading 
had disappeared we checked the two piles of sand. 
Invariably the metal was found in one of these. Even 
quite careful digging did not stop us missing several 
items the first time around. 

Our deepest find was at gin. The strength of the 
reading confused us at first -it was too strong and 
over a fairly wide area. The "treasure" turned out to 
be an aerosol can for retouching cars, a beer can of 
similar size was found at 4in with less trouble. The 
reading at 9in. was strong and it would be fair to 
assume that if the can had been deeper it would 
still have been found. 

VYe were very successful near the sea wall where 
people were sunning themselves but due to the 
numbers already there we could only try a few yards 
of this but it was here that we found our only coin- 
which turned out to be a 1966 penny, badly corroded. 
We had expected to find more money and because of 
our failure to do so we arranged a test. One person 
buried coins of various sizes in a marked off area and 
we tried to locate them. These tests were successful 
and convinced us that we could unfailingly find all 
coins at depths up to four or five inches and larger 
coins at even more. 

Money! Right against the sea wall we 
found our only coin -a 1966 penny, badly 
corroded. 

The one that got away! The tide came in 
so fast that before we had time fo dig out 
the "find" the water put an end to it. 
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Ow 

TERSilRE 

TRAR 

ON OFF 
TINE 

Ith 

11 

what 
we 
found 

fitting ( ?). Found o 
road at 2' down. 

e old 

2 Boiler clinker ( ?). Gave:: strong 
reading. S "down, 

3 Sheet metal handle, badly rusted. 
Found in author's garden at 22" 

4 Iron Hinge. Our first find, 3 ' under 
.the said. 

5 Naiifaut(t under the beach, 1" down. 
6 'Capper gasket ring ( ?). Found under 

tba bead at 6 ". 

' $brapnel. Author's garden at 2 "'. 

harp metal spike. On the beach 

9 Screw eye (from ',clothes- ilne ?). 
Author's garden, 2' down. 

10 Small piece of torn metal. Beach 
at 3. 

11 Copper tube 
garden, 2' 

12 Piece of n. Beach' 
at 11" 

13 pïte badly rusted. Garden at 21" 
14 Plant label ( ?). Zinc, garden at 4' 
iS Shrapnel. Garden at 1 ". 

16 Copper clip. Beach, found at 
17 Shrapnel, gun metal, beach at 4 ". 
18 Screw -on bottle top, beach, 1" down. 
1$ Shrapnel. Author "s garden at 3". 
20 1966 penny. Beach 
21 Encrusted iron fitting. Under 

beach at 1 ". 
22 Thin copper tube (s Beach 

at 

23 Copper tube (squashed). Author's 
garden at 2' 
Piece of cast iron, Beach at 3 

25 Nail with small piece of .wood 
attached. Beach at 1'. 

26 Cart fitting. Old farm road at 4 ". 
27 Galvanised washer. Author's gar- 

den at 31'. Looked just like a coin, 
until cleaned up. 

28 and 29 (not shown) Aerosol can and 
beer can. At 9' and 4 ". 

24 

(squashed). Author's 
down. 

unidentified iro 

quashed). 
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As we progressed experience enabled us to locate 
more accurately and our ears became more and more 
sensitive to changes in the note. 

Just one word of caution. The beach will provide 
finds of all types but be careful near the water's 
edge. The spray landing on the search coil sent it 
haywire and searching became almost impossible. 
Later tests carried out in the light rain proved 
fruitless for the same reason. Not only does the 
impact of the spray or raindrop change the note but 
water trapped in the turns alters the inductance of 
the coil. As the water evaporates the pitch of the 
note changes -the effect lasts several minutes during 
which searching is impossible. 

The second part of the test was made on the 
outskirts of a nearby castle. Not unreasonably the 
custodians would not let us search in the grounds 
but recommended trying outside, pointing the way 
to the original approach roads. A number of items 
were found, though none of any great age. 

The final test was conducted in the author's garden 
in north -east London. Surprisingly most of the items 
were found at the same depth under the lawn. When 
a reading was obtained a circle of turf about bin. in 
diameter was cut out, the item was found and the 

earth replaced, laying the turf back in position; in 
this way no damage was done to lawn. 

The house was built in 1913 and the lawn is 
probably original. The objects found were probably 
from the building process, spread out before turfing 
-though the file was probably lost by some workman 
long ago. 

Some pieces of shrapnel were found. This is not 
really surprising for at the height of the London 
Blitz the fire from the anti- aircraft guns was so 
heavy that shrapnel apparently came down almost 
like "hail stones," according to a neighbour. Most of 
the shrapnel was cleared up but quite a lot would 
have buried itself in the ground. 

A grass guard was developed from experience, this 
can be seen in the photographs. It is a piece of 
Perspex, 6 X Gin. fixed to the bottom of the search 
coil framework to stop blades of grass from touching 
the coil and so cause the beat note to change. 

A total of four hours test searching was carried 
out to produce the finds shown. In that short period 
we became very much better at identifying signals 
and in the end knew exactly where to dig and even 
how deep we could expect to find the metal object. 

HOW TO BUILD THE P.W. TREASURE TRACER 
The circuit of Treasure Tracer comprises three 

distinct sections: the search coil oscillator, the 
reference oscillator and the audio amplifier. 

The search coil oscillator is made around Ll which 
is wound on a wooden framework shown in Fig. 1. 
This is made up from two 6in. lengths of hardwood 
batten with a section of 1 X 34in., though this section 
is not critical. These should be made into a cross by 
half -lapping as shown and small V shaped grooves 
cut into the ends. This framework must be rigid and 
if poor joints are made, these should be firmly glued. 

The handle is made up from wood of the same 
cross section as the coil framework and about 4ft. 

Fig. 1 : The construction of the search coil wooden framework. 

in length, though this will depend upon the height of 
the user. The base of this should be cut at 45° and 
screwed firmly to the coil former. A normal type 
screw can be used; it will alter the inductance of the 
coil but as it is a constant it does not affect operation. 

A small three way stand off tag strip should be 
mounted a few inches from the bottom to provide a 
firm anchorage for the coil wires. A thin enamelled 
copper wire should be used; the gauge is not too 
critical and 32 to 38 s.w.g. will do. If the wire has to 
be specially bought, 36 s.w.g. (as used in the prototype) 
would be a good choice. The start of the wire should 
be soldered to one of the outside terminal tags and 
48 turns should be wound in the upper grooves, 
ending by fixing to the centre terminal tag. 

The second part of Ll is wound in the lower 

The search coil. Note the terminal tag al the top left and the taping of 
the wires. 

319 

www.americanradiohistory.com

www.americanradiohistory.com


grooves, again 48 turns, anchoring at the centre and 
other outer terminal. Both coils should be wound in 
the same direction and the centre terminal used only 
as a convenient centre tap which is needed for the 
circuit. 

All windings should be tight, including the leadups 
to the terminal tag. Once completed the windings 
should be taped together at several points to hold 
them firmly. 

It should be emphasised that the successful 
operation of the Treasure Tracer depends largely 
on the care taken in the construction of this search 
coil and loose windings will make operation very 
difficult and unreliable. 

Ll is connected into the collector circuit of Trl 
as shown in the circuit diagram in Fig. 2. C2, shown 
as a 500pF capacitor, is connected across the coil 
and this combination will resonate at about 130kHz. 
The value of C2 and C4 (in the reference oscillator 
circuit) should be of the same type and reasonably 
close in value; miniature 5 per cent polystyrene 
types are very good here and inexpensive. It doesn't 

R1 
330 

k 

R4 
390k 

7 
N., o 
á 

7 ' l 
m 
u 

C5 
L2 1000pF 

C4 500pF 
6 

Tr2 
2N2926 

01 
0A91 

R5 
820k 

0evVW4,-41 

R6 

matter too much what their values are as long as 
they are the same, but to stay within the regulation 
frequency band they should be over 390pF. 

The components in the search coil oscillator are 
connected to form a Hartley oscillator, working at 
the frequency mentioned. R1 provides the base 
bias for Trl and Cl provides the feedback signal to 
maintain oscillation. 

A low value resistor, R3, is connected in the 
emitter and this is shared by Tr2 which forms the 
reference oscillator. 

L2 is a standard Denco LW aerial coil which is 
fitted with the three windings necessary. The main 
one (between points 1 and 6) is tuned by C4. Another 
of the windings is arranged to feed back to the base 
forming a blocking oscillator; this also carries the 
base bias to Tr2. 

The shared emitter resistor R3 means that there is 
a mixing action in Tr2 and a degree of the search 
coil oscillator signal is mixed with that of the 
reference oscillator to make the beat note. 

It is necessary to tune one of the oscillators to 
bring it close to that of the 

22k 

L.S. 
Bon 

gum C6 
Too,yF 

Fig. 2 : The complete circuit for the P.W. Treasure Tracer. 

* components list 

Tr4 
2N2926 

JK1 

C8o 
100}JF ". 

51 

other and here the refer- 
ence oscillator can be tuned 
over a wide range by alter - 

o' ing the position of the 
ferrite dust core. The coil 
should be mounted as shown 
in Fig. 3 with a small knob 
fixed to the brass thread 
attached to the dust core. 

The take -off point of the 
coil comes from the third 
winding of L2 (between pins 

Tr3 PP3 r 8 and 9). This is d.c. blocked 
2N2926 9V ¡ by C5, detected by Dl, 

R7 _ C7 smoothed by C6 and applied 
T 100uF T to the base of Tr3. 

The signal here will be 

81 T 

120 

Resistors 
R1 330kO 
R2 4.7kO 
R3 270 
R4 390kO 

Capacitors 

R5 820k2 
R6 22kO 
R7 1200 
All *W, 5% types. 

Cl 47pF C5 1000pF 
C2 500pFt C6 0.0114F 
C3 0.1µF C7 100µF 6V 
C4 500pFt 
t see text 

C8 100µF 25V 

Semiconductors 
Tri 2N2926 Tr3 2N2926 
Tr2 2N2926 D1 0A91 
Tr3 2N2926 

Miscellaneous 
L1 -see text and drawings 
L2 Denco LW aerial coil, Type IT 
LS 75 -800 miniature loudspeaker 
JK1 3.5mm jack socket with cut -out switch 
SW1 On-Off slide switch 
B1 PP3, 9V battery 
Chassis 61 x 2f x ifin., (H. L. Smith Ltd. 287/9 
Edgware Road, London W.2.) 60p inc. postage., 
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the beat note or an audio 
frequency represented by the difference in frequency 
of the two signals. 

The base bias for Tr3 is provided by R5 with R6 
acting as the collector load. 

Tr4 further amplifies this audio signal and applies 
it to the 8052 loudspeaker in the collector. R7 and C7 
are included to raise the emitter voltage of Tr4 and 
to limit the quiescent current. The impedance of the 

5 
e 

O G o 
3 7 

o\o 
2 Q e 

wv 

Fig. 3 : The pin numbering and mounting of L2. 
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loudspeaker can lie between 35f/ and 8012 and 
various miniature types with impedances in this 
range are available. If difficulty is experienced in 
obtaining one of these, the loudspeaker can be 
replaced by a transistor output transformer (such as 
the Eagle LT 700) feeding a lower impedance loud- 
speaker. 

There is a tendency for the two r.f. signals to 
lock together if they are within a few Hertz of each 
other. This is not too serious but the inclusion of R2, 
which drops the supply to Trl, reduces this tendency. 
Theoretically the junction of Rl and R2 should be 
decoupled to the negative line using a 0.1µF 
capacitor; this however made no difference in the 
prototype but may be included if Trl fails to 
oscillate. 

Note that the chassis is connected to the positive 
rail rather than the more conventional negative line. 
This enables simple fitting of the jack socket, JK1, 
one connection of which has to touch the chassis. 

CONSTRUCTION 
The majority of the components are mounted on a 

small piece of 0.15in. matrix Veroboard, 16 holes by 
13 holes and this is shown in Fig. 4. 

The chassis used in the prototype, and highly 
recommended, is available from H. L. Smith Ltd. 
(see components list) and the bottom of this is 
drilled as shown in Fig. 5. The three holes in a 
triangle are fitted with lin., 4BA screws and the 
component board is mounted on these, spaced off by 
means of nuts. 

The loudspeaker can be glued in place and the 
wiring between the Veroboard and the other com- 
ponents is shown in Fig. 6. 

The recommended chassis comes with a lipped lid 
which is screwed to the wooden handle as shown in 
Fig. 7. A hole 14in. in diameter is fitted with a rubber 
grommet to take the wires leading to the search coil 
LL Stiff wire should be used to run between the 
chassis and the terminal tag and this should be firmly 
taped to the handle as shown in the photographs. 
A small loop is left before entering the chassis to 
enable it to be opened. 

An internal view of the completed prototype. 
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L2 pin 1-4 o 0 
L2 pin 9-.0 ó2 
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L2 pin 6r 
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o ¿__ indicates break in copper strip 
Fig. 4 The component layout on Veroboard. 

Cutout to suit switch 
Fig. 5 : The drilling of the bottom of the chassis. 

Fig. 6 : The wiring between the component board and the other 
components. 

Handle 

Wood screws 

Fig. 7: The assembly of the 
Plastic tape chassis on the handle. 
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TESTING 
Once all wiring is done a visual check should be 

made to ensure all is well and this being so, the 
Treasure Tracer can be switched on. 

If all is correct the tuning of L2 will produce two 
positions where a strong beat note can be heard. 

A number of weak signals may be heard at other 
settings. These are probably caused by radio signals 
on those frequencies but they are very low compared 
to the main signals. 

The beat note should be set at the lowest stable 
audio note -probably between 50Hz and 200Hz. 
When a metal object is brought near Ll the note 
will either go up or down, depending on whether the 
search coil oscillator is working higher or lower than 
the reference oscillator. 

By experience it was found that is was better to 
arrange for the note to go down in frequency when 
a metal object was approached but this is up to the 
user -a rising note may be preferred. 

Certain objects -especially brass -go against the 
general trend and operate in reverse -causing the 
note to rise when iron and aluminium cause it to fall. 

No volume control is fitted as the output from the 
loudspeaker is fairly low -about 75mW, though this 
proved sufficient and was not found too low even by 
the sea shore. Headphones or earpieces with 
impedances between 5052 and 400052 all work when 
plugged into the socket -this automatically cuts the 
loudspeaker out if wired as shown. 

The current consumption is not too high -it 
should certainly be under 20mA and several hours of 
searching are possible using the PP3 battery 
specified. 

Before carrying out your first search, eliminate as 
much movement of the leadup wires as possible by 
taping them, as even a mild breeze will cause a 
change in note otherwise. 

In testing it will be found that nearly all large 
objects cause some change in frequency -even laying 
the coil on the ground- but these changes will be 
minute compared to that caused by even a small 
piece of metal. 

Do not expect to become an expert in a few 
minutes. The use of a device of this type needs a de- 
gree of skill and it took all of us several hours before 
we became reasonable at it. Now, after the test, we 
have used the detector to find a whole mass of new 
material, including more coins, but this was outside 
the testing period and the finds were not witnessed 
so we are not including later items in the list. 

Well, where do you search? Note that there are 
very heavy penalties for using such a device in 
areas scheduled as being of historical interest and 
there have been prosecutions for this. However there 
is no need to search in such places and paths or 

To conform with the Wireless Telegraphy Act 
(1949) a licence is required to use the Treasure 
Tracer described here. 
Under Section 1(1) (Pipe Finder Licence) the 
band 16 to 150kHz can be used for equipment 
of this type. 
A licence for five years costs 75p and can be 
applied for on a form obtainable from the Minis- 
try of Posts and Telecommunications, Waterloo 
Bridge House, Waterloo Road, London S.E.1. 
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roads that have been in use for centuries are a good 
place to start; river banks will also prove fruitful. 

An excellent small book "A Fortune Under Your 
Feet" by E. Fletcher elaborates on this and is 
recommended reading for those encouraged by early 
results. 

If you find something of interest, let us know. We 
are offering £2 for the most interesting letter we 
receive dealing with objects found. It doesn't have to 
be valuable, just as long as it is interesting. 

I.C. of the Month -continued from page 310 

two heatsink tabs. If the i.c.'s are to be used to their 
full 5 watt rating some form of additional heatsink- 
ing is needed. This may take the form of directly 
soldering about two square inches of copper to each 
tab or alternatively to equivalent area of printed 
circuit board foil. At any rate, in most applications 
the full output ratings will not be approached so 
that the above precautions are necessary only for 
worst case operating conditions. 

View of I.C. showing unusual heatsink tabs and staggered leads. 

To find out the maximum output currents that the 
units can deliver all one has to do is to determine 
the product of the voltage drop across terminals 2 
and 7 of the i.e. and the current drawn, making sure 
that the answer does not exceed 5 watts. 

MAXWELL 

He says never mind the beads -have you got any back numbers of 
Practical Wireless ?" 
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SERVI.''a..NC 
AN INTRODUCTION TD FAULT-FINDING 

PART 4 N. W. UELLYER 

NOW THAT GORDON KING HAS COVERED THE BASICS OF FAULT -FINDING CO- AUTHOR 
'MAC' HELLYER DISCUSSES THE PROBLEMS OF RECEIVER ALIGNMENT WITH PARTICULAR 
REFERENCE TO THE TEST EQUIPMENT NEEDED FOR THIS TASK. 

ENOUGH has been said by Gordon King in the 
earlier parts of this series to absolve me 
from a tedious description of the make -up of 

superhet circuitry. In this section, we shall now be 
able to concentrate wholly upon alignment of the 
a.m. and the f.m. receiver. 

A little theory must creep in since the most prac- 
tical of readers should still be blessed with some 
natural curiosity. We need to know why we are 
twiddling that screw, that slug, that bit of wire, and 
not just be content to follow a mechanical sequence 
of instructions. 

Servicing consists very largely of using one's 
native wit to interpret or augment the information 
given by manufacturers. In many cases, handling a 
piece of equipment that may be obsolete or, even 
if new, backed by the most meagre data, one has 
to fall back on one's knowledge of basic principles 
and experience of designers' whims to solve some 
very tricky problems. 

Our intention here is to provide a few short -cuts 
toward those neat solutions. So general principles 
have to be the order of the day. There will always 
be exceptions in design, so long as there are excep- 
tions in men. Bravo! say I -there is no more hideous 
prospect than the "People's Set ", which can be 

serviced by numbers, or, more likely if the double - 
entry cost- watchers have their way, thrown away 
when it goes wrong! We all saw what could happen, 
on page 1030 of the April issue of PW. ( "The Com- 
mittee Sup et- FET ".) 

AM ALIGNMENT 
Gordon King has said, already, that a.m. receivers 

are still stuck with capacitive tuning, although the 
f.m. receiver, and, particularly, the combination 
a.m. /f.m. set, may have tuning gangs plus variable 
inductors plus potentiometer plus fixed tuning all 
wrapped up in one package. 

If alignment has to be carried out, begin by sorting 
out the a.m. section, identifying the stages (see Part 
2) and then making up your mind what kind of 
circuit you are about to tackle. This is assuming that 
you are not able to get the manufacturer's detailed 
information, always supposing he has got around to 
preparing it for publication! 

The tuning I have spoken about is the `front -end' 
tuning, where the frequency of an oscillator beats 
with that of the incoming signal to provide a steady 
intermediate frequency, the i.f. So, before we can 
tackle the front end, we must make sure the several 

Fig. 1: The skeleton circuit of the 
tuned section ofa typical a.m. receiver. 
The fixed tuned Trans /liter, now 
becoming quite common, helps to 
reduce the amount of re- alignment 
required. 
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parts of the i.f. circuitry are doing their job. But 
before we can do this, it is necessary to check the 
audio section and the detector. 

Let me refresh your memory with Fig. 1. Here we 
have a skeleton circuit of an a.m. receiver, showing 
the tuned circuits with which we are concerned here, 
the detector and a hint of the audio section that 
will follow. It is obvious that a signal injected at 
a post -detector stage must be at audio frequencies. 
In the old days, it was easy enough. A finger tapped 
on the appropriate valve grid, or on the 'hot' end 
of the volume control would produce a healthy 'buzz'. 
Mains pickup and the high impedance of the input 
circuits made this possible. With a battery -operated 
piece of equipment or the low- impedance circuitry of 
semiconductor devices, the 'disturbance test' type 
of operation is not so effective. It can, in fact, be 
positively dangerous. 

SIGNAL INJECTION 
The answer is to inject a signal of known charac- 

teristic (even if unknown precise amplitude), simply 
to verify that the following stages are working. We 
are not interested so much, at this point, in their 
exact efficiency, their lack of distortion, their overall 
output. For the following tests we need some method 
of indicating variations of output, either at the 
final part of the receiver -the feed to the loud - 
speakers-or at some earlier audio stage, where the 
readings may be more convenient. 

It must be stressed again that when signal injec- 
tion methods are employed, we are not expected 
to measure the output accurately. As Gordon King 
has explained, the quality of one piece of test equip- 
ment is determined by (a) the standards to which 
one must test the circuit, (b) the quality of asso- 
ciated gear and (c) the standard of testing we wish 
to apply. 

Signal injectors are the easiest of all test instru- 
ments to make and apply, and there have been 
numerous suggested circuits in PW. We shall skip 
lightly past the subject, pausing only to remark that 
if you are thinking of alignment, it can be argued 
that you will be using a signal generator. There are 
very few of these that do not incorporate an audio 
output facility. There is your post -detector tester, 
ready made. 

The 400Hz or 1kHz note we hear from the loud- 
speaker is suitable for rough tests and basic align- 
ment in an emergency. It is certainly no more than 
a guide for precise circuit adjustment of the modern 
set. Visual alignment checking is needed so a meter, 
or some other visual indicating device, will have to 
be used. So this is where the ordinary multimeter 
can be pressed into service. 

With valved equipment, nothing is easier than 
a low a.c. voltage- reading meter (say from 0 -5V 
a.c.) across the loudspeaker or a dummy load. The 
dummy load, it should be said, has not been outdated 
by transformerless output transistorised receivers. 
For test and measurement purposes, the output 
circuit should always be correctly loaded. 

Figs. 2(a) and (b) show alternative ways of 
indicating audio output, for both valved and tran- 
sistorised equipment. We include these notes on 
valved equipment simply because the accent here is 
on servicing and it is in the nature of things that 
servicing will be required more often on older equip- 
ment. Measurement of anode current in an output 
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Output 
transformer 

Insert 
load R 

(a) 5V AC (b) 

0-10OmA DC 

(c) (d) O -30V DC 

Fig. 2: Measuring output, (a) across dummy load or shunting speaker, 
(b) across speaker of transformerless stage, (c) current indication 
in series with anode load, (d) in series with cathode or voltage 
across bias resistor. 

stage of valved equipment, either in the anode 
or cathode lead, is an alternative, where a low 
voltage d.c. meter, or a 0 -100mA d.c. meter is 
available, Fig. 2(c) (d). 

MEASURING OUTPUT 
Breaking into the output stages of a transistorised 

amplifier for such alternative readings is neither 
easy nor desirable. Because of the low impedances 
of emitter circuits, voltage variations are too small 
to be of any great value, and should, in any case, 
be stabilised. 

But let's do things properly. Let us consider the 
output power that we should get, and make arrange- 
ments to measure that. There are two things to con- 
sider here: audio power measurement and indication 
of standard audio output. They are not the same. 
As Gordon King will be showing later in greater 
detail, measurement of audio power is not a simple 
process, and interpretation of results must be made 
with great care. 

Briefly, the expected outputs from general appara- 
tus would be: (a) small transistorised radios, 500mW 
to 1 watt (b) larger radios, 1 watt to 3 watts (c) 
tape recorders and record players, 2 -6 watts (d) 
small amplifiers, up to 10W (e) larger amplifiers, 
10 watts upwards. 

Standard outputs are related to the sensitivity of 
the apparatus. For example, a radio may be quoted 
as having a sensitivity of 25µV for m.w. reception, 
40µV for 1.w. reception and 1µV for both s.w. and 
v.h.f. reception. Alone, these figures mean nothing. 
They must be related to the standard audio output 
and to other factors such as signal -to -noise ratio. 
In the case of these quoted figures, the audio output 
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would be 50mW for a s/n ratio of 6dB, relative to 
the 0dB figure of 1µV. 

This gives us a clue to the statement `decibels 
below 1 volt' which may sometimes be used. `Decibels 
below 1 milliwatt' is another alternative and `field 
strength' yet another. The last term is employed to 
assess sensitivity when loop or ferrite rod aerials are 
used. 

For now, we do not need to worry too much about 
all this. Practical service work very often consists of 
bringing up to scratch the circuits that may be only 
a little out of alignment. If components in tuned 
circuits have been replaced or if maladjustment has 
occurred, then the procedure is to check the align- 
ment throughout and to make the small alterations 
found to be needed. 

VISUAL DISPLAY 
The oscilloscope is invaluable here, saving hours 

of careful tabulation and giving both the facility of 
viewing the result of the input signal and of measur- 
ing it. A secondary facility, often overlooked, but 
quite important, is the ability we have, when viewing 
a trace, of determining how much output is signal 
and how much noise and distortion- common causes 
of faulty results when only a meter is used. 

We shall later look more closely at this matter of 
noise and distortion assessment. For now, a brief 
note on the practical alignment of a typical receiver, 
using a standard signal generator and a measuring 
device, augmented by an oscilloscope. Response 
curves are the usual method of measurement and, 
very often, a manufacturer will give no more than the 

f 
(a) 

f 

+f 

3dB 

Bandwidth 
(c) 

Bandwidth 
(b) 

Reference 3dB level 

Fig. 3: (above) Response curves, 
carrier frequency f with -i-f and -f 
representing bandwidth limits. (a) 
ideal curve, (b) peaked response, 
with bandwidth Indicated at -3dB (c) 
flat tuning to give desired response, 
same peak level and bandwidth as (b) 
but quite different response. (d) 
double -hump tuning as approach to 
flat top response of (a) 

Fig. 4. (right) Instrument set -up for 
measuring i.f. response. Note atten- 
uator resistors Ra and Rb, and isolating 
capacitor Cl. 

Bandwidth 
(d) 

expected curves in his service manual, referenced 
to some level and bandwidth. It is as well to be clear 
at this point, therefore, what we mean by response 
curves, reference levels and bandwidth. 

Fig. 3 shows a selection of the graphs one would 
produce by plotting the output from the receiver 
(vertical axis) against the frequency at which the 
signal was applied (horizontal axis). It is possible to 
produce these curves from careful and detailed 
measurements but it is much simpler to feed to the 
receiver a signal which varies regularly across the 
bandwidth, locking this to the timebase ofzthe oscillo- 
scope and displaying the output from the detector of 
the receiver. Such an input signal is obtained from a 
sweep generator, or `wobbulator' (see page 1038 PW 
April 1971). 

The response characteristic of a superhet receiver 
is mainly that of its i.f. circuits, for the r.f. circuits 
are not so sharply tuned. Quite often, response test- 
ing and alignment concentrates on the i.f. circuits, 
leaving the r.f. section of the receiver to be aligned 
on one or two spot frequencies and checking the 
padding and trimming of the oscillator. 

The acceptance band of a receiver has to take in 
the sidebands of the transmission for full handling of 
the higher frequency components of the modulation, 
but if it extends too far beyond this, the signal -to- 
noise ratio will suffer. A perfect response character - 
istic-an impossible one-is shown in Fig. 3 (a). All 
the frequencies within the passband are received 
with the same sensitivity; those outside the passband 
having no effect. In practice, the response curve may 
be more as (b), where the `usable' bandwidth is that 
between the -3dB points. This is where output 
power falls by 3dB or half its maximum value. 

Note, however, that the response curve may be 
neither as flat as (a), nor as gently peaked as (b). 
In fact, it may be double - humped, as in (d). One 
important point here is that the reference point, 
relative to the - 3dB level, is the centre frequency 
of the passband, and not the peak of the humps. 

Merely to state the frequency limits at which a 
curve is 3dB down is not enough. This tells us what 
the gain of the receiver is, but not the extent of the 
rejection of unwanted frequencies. Always plot 
beyond the -3dB points, as shown in the accompany- 
ing curves. 

Making response measurements of the a.m. 
receiver with a low audio frequency modulating 
signal (example : 30% modulation at 400Hz), we feed 
the signal generator to the mixer input, as shown in 
Fig. 4. It is essential that the impedance from which 
the signal is derived is as low as possible. In the 
mixer input, the tuned circuits will not be at the 
intermediate frequency, so the low impedance is 
needed. Hence the two resistors, Ra and Rb, where 

Signal 
generator 

Output meter 
and/or 

oscilloscope 
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a reduction of the generator output impedance from 
the usual 50 or 75 ohms to as little as 10 ohms can 
be effected. The values are easily worked out: for 
a generator of 50 ohms output, to present a 10 ohm 
(very nearly) load to the mixer input, we need to 
make Ra around 40 ohms (nearest preferred value 
39 ohms) and Rb 10 ohms. The choice of values gives 
a 10:1 voltage ratio also, just in case you want to 
work out sensitivity figures. 

The value of Cl should be such as to make its 
reactance at the test frequencies no greater than 
50 ohms. At an i.f. of 470kHz, Cl would thus be 
around 0.01µF. Its inclusion is to prevent the d.c. 
bias conditions being upset. 

Disabling the a.g.c. is the next consideration 
although the method of disconnecting the a.g.c. line 
and putting a fixed bias in its place may not be so 
simple with modern sets. Sometimes the manufac- 
turer will indicate a method of killing the a.g.c. 
action. The need to do so is evident from an under- 
standing of a.g.c. action, which has already been 
described. 

If we feed to a receiver aerial input a signal 
varying between say a microvolt and a volt, we may 
find that at around 5 -10 µV input, a 2:1 increase -in 
input produces very nearly a 2:1 increase in output. 
But after about 100 µV input, the curve relating out- 
put to input flattens drastically, and it needs a good 
deal more `in' to produce just a little more `out'. The 
a.g.c. curve, in other words has a definite `threshold 
value' with two fairly linear slopes, above and below 
that threshold. In fact, a.g.c. "quality" is often 
defined in terms of the mean slope of the curve 
above the threshold. 

Assuming first that the a.g.c. is prevented from 
working, our tests would comprise first setting the 
generator to the reference frequency, with its output 
adjusted so that at full receiver gain the rated full 
output is obtained. The generator output is then 
attenuated to produce the `standard' output, 50mW. 
The receiver's gain control can be used to set the 
output indicator to a convenient value and then left 
strictly alone. 

The generator is swung over the required fre- 
quency band and output plotted relative to the 
reference. The bandwidth is the frequency difference 
between the 3dB `down' points. 

If the a.g.c. cannot be `killed', there are alternative 
ways of going about the checking. We can tackle the 
problem `backwards', measuring for a constant out- 
put for a 3dB increase of input, with the attenuator 
of the signal generator set to increase the test input 
by 3dB, then the two limiting frequencies where the 

Close -up of am./f.m. tuner showing part of a.m. ferrite rod aerial at left 
and drive cord and pointer. 
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monitor reading is returned to the reference level 
define the bandwidth. 

Another way of testing bandwidth without having 
to `kill' the a.g.c. is to keep the carrier frequency 
of the generator constant and to vary the bandwidth. 
This cannot be done with the normal signal genera- 
tor, as modulation frequency and depth are often 
fixed. But where a c.w. only output is obtainable 
and a separate audio generator is available to apply 
a varying input, then the r.f. generator can be set 
up to the central frequency and the modulation 
varied in frequency, without any change in depth, 
and a note made of the points at which the output 
reading (across the detector load, for utmost 
accuracy) is 0.707 of the reference level. These limits 
are the bandwidth, i.e., bandwidth is twice modula- 
tion frequency. 

CW TESTS 
It is not so easy to align higher quality receivers. 

The sides of the response curve can appear decep- 
tively steep, because of the relative phase shift of 
the sidebands. The way to overcome this possibility 
of error is to use a c.w. (unmodulated) input and to 
read off the d.c. voltage at the detector. 

One snag: there may be some standing d.c. volt- 
age. It can be allowed for and carefully taken into 

Before attempting alignment it is essential that drums, cords, springs 
and attachments are in order. Always check traverse of pointer before 
making adjustments. 

account by subtracting it from final readings. The 
use of a d.c. valve voltmeter or similar instrument 
allows us to back off the settings to obtain a new 
zero. 

Working on s.s.b. receivers can be a good deal 
easier. Better -class communications receivers work 
also in the single -sideband mode and these can be 
aligned by using the beat between the input signal 
and the internally generated carrier, with a.g.c. 
switched off -which is usually possible with these 
sets. 
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PRACTICAL POINTS 
Procedures must differ between makes and models. 

Some general rules follow: - 
(1) Allow sufficient warming up time before 

making tests. On valved equipment, fifteen minutes 
for both receiver and test gear should be regarded as 
the minimum. Despite all the advertising, transistor- 
ised equipment does not 'warm up' to operating con- 
ditions 'in the twinkling of an eye'. One very famous 
hi -fi amplifier I recently tested took seven-and-a-half 
minutes for the current in the output stages to settle 
to a steady reading, and that is not exceptional. 

(2) Check mechanical points. Dials and cursors, 
pointers and drums should be run from end to end 
of their travel and limits noted. Where datum points 
are provided by makers, these should also be checked 
before alignment commences. In general, maximum 
frequency (minimum wavelength) should be indicated 
when the capacitor plates of the usual ganged capaci- 
tor are fully unmeshed. 

(3) Make any necessary adjustments to counteract 
backlash, so that a setting of the cursor or pointer 
accurately reflects the setting of the tuned circuits. 

(4) Check before operations that the required 
trimming tools that are available. It is simply asking 
for trouble to use worn grub -screw drivers where 
hexagon -holed slugs are used, or when core slots 
are only suitable for miniature plastic tools. Some 
time ago PW presented a set of plastic trimming 
tools to readers. Mine are still in use, augmented 
from time to time by filed plastic knitting needles 
and crochet hooks. 

(5) Cores of inductors, despite all our efforts and 
care, may jam. The only recourse then is to drill or 
chip them out, taking great care not to damage the 
former wall or the inductor. Resetting of new cores 
may need either a rubber band inserted in the core 
or the use of a non -hardening adhesive. There are 
core- locking compounds that provide an adequate 
fixing but still allow some adjustment. 

(6) Finally before starting, make sure that test 
gear is isolated and that there are no false return 
loops. Connect the neutral side of a:c. /d.c. equipment 
to chassis if you have no isolating transformer and 
provide capacitive isolation, as previously described. 

GENERAL PROCEDURES 
Consider a combination a.m. /f.m. receiver, as 

shown in skeleton form in Fig. 5: Crystal filters are 
used widely and we can expect to find this trend 
growing. No alignment is normally required except 

for the last stage, which will be peaked up to the 
intermediate frequency. A little care is needed here 
and some `swing' about the nominal frequency may 
be necessary. A good idea is to peak the last i.f. to 
the input from a weak signal after the rest of the 
alignment has been done, bringing it into tune only 
temporarily at first. 

Where tuned circuits are used throughout, inject 
a signal at the frequency changer that will produce 
a 50mW output across the appropriate load. As 
power in watts is the voltage squared divided by the 
resistance, we can work out the required reading. 
(For 3 ohms this will be 0.387V, for 8 ohms, 0.633 
volts and so on.) 

A meter that has a full-scale deflection of around 
2.5V a.c. is required. Exact readings are not impor- 
tant at this stage as our aim is to maintain the out- 
put at the same level while bringing the circuits into 
tune, turning down the input as the gain increases. 
For this, the volume control will be turned to maxi- 
mum, and if there are tone controls fitted, the treble 
control will be adjusted for the least top -cut. 

Tuned circuits should be adjusted for peak output, 
starting at the rearmost and working toward the 
mixer. After initial peaking, go back over these 
adjustments. With some sets, there may be a 
tendency for one tuned circuit to 'pull' another, and 
readjustment should be made until no further im- 
provement can be gained. 

Where the response curve is humped, two peaks 
will be found as the signal generator is swung over 
the passband. In this case, the middle position should 
be used. Tune for the slight dip between the peaks. 

IF REJECTION 
Before readjusting the signal generator, remove it 

from the mixer input and apply the signal, still at 
intermediate frequency, to the aerial input, then 
tune any i.f. rejection circuit to give the minimum 
output. It is always wise to make this test early on, 
then rechecking after mixer alignment. For this test, 
increase the i.f. output from the generator and 
switch the receiver to the medium -wave band (where 
breakthrough could be bothersome), turning the tun- 
ing gang till the vanes are fully meshed, i.e. the low 
frequency end of the band. 

Another rejection circuit that will be found now- 
adays is the 19kHz pilot tone filter. This is also tuned 
for minimum output with a strong 19kHz tone 
injected. 

Alignment of the broadcast band is conveniently 
done at this point. Set the generator to around 
600kHz (500m) and the pointer of the set to the same 

VHF !FM 
aerial 

and RF 

VHF 
mixer 

Ganged tuning 

AM AM mixer 
aerial -w (1s IF 

and RF for FM) 

FM FM .._, : F M ̀ 1 
IF IF detector r` 

Audip 
section 

AM AM AM 
IF IF detector 

L - `- 
Ganged tuning A3C 

Fig. 5. Block diagram of combined a.m.! 
rm. receiver, with switching omitted, 
as a guide to following the alignment 
procedures described in the text. 
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frequency, after checking that it traverses the scale 
correctly, and reaches any datum points marked by 
the manufacturer with the correct scale indication. 

Adjust the padder and /or the oscillator coil (if 
this is adjustable) and obtain maximum output. Then 
readjust to the other end of the band, setting the 
trimmer. Best procedure is to carry out these opera- 
tions for the mixer first, then peak up the aerial 
circuits and return to the mixer for readjustment, 
then again to the aerial to make sure the circuits 
remain in tune. Adjustments of this nature take time 
and demand patience. Maybe this is why realignment 
of receivers can be a costly job! It is never good 
enough to make a perfunctory gesture of 'twiddling 
the cores'. The long wave adjustments can then be 
done. 

Fig. 6 Instrument set -up for checking i.f. response of fm. receiver. 

Do not attempt them in reverse order, as settings 
of the medium wave tuning can affect the long wave 
band. Similarly, where there are several short wave 
bands, first adjust the highest frequency band. 

Long wave adjustment often consists of adjustment 
of one trimmer in the mixer circuits and one in the 
aerial circuits. There is rarely any need to check 
tracking over the band as carefully as one would 
with medium wave tuning, there being few stations 
available. 

Short wave adjustment often requires slight move- 
ment of coil turns and care has to be taken with the 
dressing of leads. Tuning is considerably simplified 
by the omission of padders in the short -wave section 
of most receivers. Instead, we find coil adjustments, 
or core settings being made at the low frequency 
end of each band and trimming used at the high 
frequency end. 

FM ALIGNMENT 
Most adjustments to f.m. tuned circuits are carried 

out nowadays with the aid of a wobbulator and 
oscilloscope. Here, we find the output displayed, . 

the signal swept over the response band and variable 
capacitors and coil cores adjusted to obtain the 
correct response curve. Addition of an a.m. marker 
generator aids the set -up, and the inter- connection 
of these instruments is shown in Fig. 6. 

Because the average serviceman is unlikely to 
possess a wobbulator, we shall concentrate here on 
the adjustment of f.m. circuits using only an ordinary 
signal generator and a high -resistance meter. A more 
tedious job, but practically as efficient. 
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First requirement is a d.c. voltmeter, capable of 
reading around 10 volts, with a 20,000 ohms /volt 
sensitivity at least. This is connected across the d.c. 
load of the ratio detector, the aim here being to keep 
the reading to a set level, determined by circuit 
characteristics, by turning down the generator -input 
as the circuits are brought into line. 

With the generator tuned to the f.m. intermediate 
frequency (10.7MHz), and with the modulation 
switched off, the signal is injected at the mixer and 

.4 Oscilloscope trace of 
response curve using wob- 
bulator, with marker pip at 
top of curve (centre fre- 
quency f). 

A similar response curve 
but this time the marker 
pip is placed at the -3dB 
level on one side of the 
curve. 

the i.f. circuits aligned for maximum output. The 
correct procedure, again, is to start at the rearmost 
and work forward, but even more care is needed and 
constant rechecking is necessary. 

If a ratio detector is used, the next step is to note 
the output reading from this `peaked -up' process, 
transfer the meter to the a.f. output capacitor and 
note that the reading is now exactly one -half of what 
it was before. The ratio detector winding is adjusted 
to achieve this. 

After this, repeat the steps until no further im- 
provement can be gained. It is important to ensure 
that later steps do not impair earlier results; hence 
this need for repeated operations. 

The ratio detector is finally balanced. The coil that 
gave its `half -volts' reading earlier is now readjusted 
for a minimum reading. The mean of these two is 
calculated: i.e., halfway between the maximum and 
minimum voltages that can be obtained by adjusting 
the coil of the ratio detector. This is the setting for 
correct alignment. 

END OF PART FOUR 

NEXT MONTH 'MAC' HELLYER WILL DISCUSS 
HOW FM STEREO SIGNALS ARE GENERATED AND 
TRANSMITTED. THEN FOLLOWS DETAILS OF 

TYPICAL STEREO DECODERS AND THEIR ALIGN- 
MENT. 
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the 
sumveso space P8Ce 
Marconi sets the running with a 
multi -million pound contract for 
Skynet II. 

by JOHN CHAPMAN 

THE first communications satellite system to be 
designed and built in Europe will be a British 

venture. Marconi Space and Defence Systems, 
a member of the GEC -Marconi Electronics group, has 
won a multi- million pound Ministry of Defence 
contract to design and build two satellites to 
gradually take over the expanding military com- 
munications traffic currently being carried by "Skynet 
1," a satellite built by the Americans for exclusive 
use by the British Armed Forces. 

Skynet II will be more powerful than the existing 
satellite and will be one of the most advanced 
satellites in orbit in the world. 

The first of the new satellites will be launched 
into a near synchronous orbit over the Indian Ocean 
in the first half of 1973. By this time the American 
built Skynet I will be approaching the end of its 
design life: the second of the new satellites will be 
used as a standby and launched later in 1973. 

The GEC -Marconi group has already played a 
major role in the provision of ground stations for 
the Skynet system. Four 21 -foot diameter dish 
transportable stations have been supplied by Marconi 
Space and Defence Systems at Stanmore and this 
part of the company is at an advanced stage in the 
development of a 3'2-foot diameter aerial terminal 
(called SCOT) which can be mounted on a ship to 
provide the Royal Navy with further links into the 
Skynet system. Marconi Communications Systems, 
based at Chelmsford, built the first three earth ter- 
minals back in 1966. Two of these 40 -foot diameter 
ground stations which were used with the satellite 
system built for the U.S. Government and used 
successfully by the American Armed Forces have 
now been modified to form part of the Skynet system. 

Outlining the activities of Marconi Space and 
Defence Systems at Portsmouth, the company's 
manager Mr. M. Lovell said that their experience in 
spacecraft electronics has been developed over a 
period of about seven years in which time they 
have provided the satellite electronics for every 
British spacecraft programme to date. 

The first of these was Aerial 3 (later called UK3), 
a satellite launched in May 1967 as part of a scientific 
programme. Although this satellite had a design life 
of a year, it was not switched off until 1968 and 
furthermore, the system was reactivated last Septem- 
ber in order to check on the long -term reliability of 
the electronics equipment in a space environment. 

The next important project was the X3 satellite 
which will be the first technological satellite to be 
launched in a Black Arrow launch vehicle. In this 
project Marconi engineers are responsible not only 
for the onboard electronics but also for satellite 
assembly, system test and the preparation of the 

spacecraft for launch. By contrast with the earlier 
satellite, X3 features modular electronics systems 
built to conform with ESRO standards which are 
suitable for use in a wider range of satellites. 

Marconi has also been heavily involved in the UK4 
and UK5 satellites. The later satellite is packed with 
electronic equipment and offers two important 
advances to the experimenters taking part in the 
joint NASA /Science Research Council project. Firstly 
it will be possible to adjust the direction of the spin 
axis of the spacecraft using a propane attitude control 
system so that experimenters can scan space for 
objects of potential interest and then point a second 
set of experiments along the spin axis at selected 
sources. Secondly, through the use of the spacecraft's 
magnetic core stores, it will be possible to collect 
data around an orbit and to replay this upon 
command in a format most convenient for the 
experimenters. 

CONSTRUCTION 
The Skynet II satellite is to be built in the form of 

a cylindrical drum, with solar cells covering the 
entire curved surface to provide the power for all 
of the electronics. It will measure approximately 
78 inches long with a diameter of 75 inches. Launr h 
weight will be about 960 pounds. 

An apogee motor contained in the satellite itself, 
and mounted along the major axis of the cylinder, 
will be used to transfer Skynet II into its synchronous 
orbit. It will be spin- stabilised at about 90 revolutions 
per minute from the time the second stage burning 
ceases and once placed in synchronous orbit by 
the solid fuel apogee motor, the communications 
antenna will be de -spun and controlled to point 
continuously at the earth. 

Attitude control will be achieved by means of 
hydrazine jets which will be used to adjust the 
attitude of the satellite, both before the apogee 
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motor burn, and subsequently for the life of the 
satellite after it has achieved the required syn- 
chronous orbit. Control movements will be provided 
by a single pair of jets located at the edge of the 
satellite and thrusting parallel to the axis of the satel- 
lite, with another pair of jets mounted in the curved 
surface of the satellite, and pointing radially out from 
the centre. These jets when fired will be pulsed to 
synchronise with the rotation of the satellite so as 
not to upset the high rate of spin which will eliminate 
any tendency of the satellite to rock, or even tumble 
and so interupt communications traffic. 

During the initial manoeuvres and the final posi- 
tioning, control communications will be carried out 
through an omnidirectional aerial system consisting 
of an array of cavity -back dipoles operating at S -band. 
This array is mounted in a single band round the 
complete circumference of the satellite. Once syn- 
chronous orbit has been attained and the satellite 
has been turned into the correct position with 
respect to earth, a single horn aerial mounted on the 
major axis of the satellite -at the opposite end to 
the rocket motor -will be brought into use to pro- 
vide the main communications function of the satel- 
lite. This aerial whose beam -width is just sufficient 
to cover the entire visible portion of the earth's sur- 
face will be mechanically de -spun and aimed directly 
towards the centre of the earth. 

Much of the technical detail of the electronic pack- 
ages onboard Skynet II is, of course, classified. Pre- 
sumably the transmitter /receiver operates in the 
GHz band using sophisticated multiplexing techniques 
to cope with the wide variety of traffic it will be 
called to handle. Also it will have to cope with a 
variety of powers, since the ground stations with 
which it will have to work range from tiny ship and 
shore -based portables with 3.5 -foot diameter dish 
shaped aerials to the large 40 -foot units having out- 
puts measured in kW. 

TECHNOLOGY SATELLITE 
Much more information is available on the tech- 

nology satellite X3 which is in the final stages of 
preparation for launching shortly. The satellite has 
been checked in the solar chamber at RAE Farn- 
borough and at the time of writing it is being 
checked for magnetic inter -reaction at the ESRO 
European Space Technology Centre in Holland prior 
to installation on to a Black Arrow launcher. 

The Black Arrow `X' series of technology satellites 
is aimed at improving British technology in space- 
craft and launch vehicles. All of the satellite systems 
are designed with future requirements in mind and 
some of the operational data equipment is duplicated 
in new experimental form to be proved in space. 

Marconi has designed and built the power condi- 
tioning system, the telemetry transmitters, tele- 
command receivers and decoders and the data 
conditioning systems for the satellite to the relevant 
NASA and ESRO standards. 

Although the power requirements of X3 is only 
10 watts, the power conditioning system has been 
designed for future spacecraft in the series and is 
rated to supply up to 30 watts continuously, both in 
sunlight and eclipse conditions. A 6 ampere -hour 
nickel- cadmium battery charged by the solar cell 
array supports the equipment during eclipse periods. 

Owing to the limitations of the pulse frequency 
modulation data system used on previous satellites, 
channel capacity has been increased through the 
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This picture shows the assembly of a welded circuit for an r.f. module. 
(Skynet Ii). 

adoption of a modular pulse code modulation data 
system. Besides meeting the immediate requirements 
of the X3 satellite, the system could be expanded 
easily to cope with more complex data systems of 
future spacecraft. 

The new data handling system uses a small number 
of standardised logic elements, such as shift registers 
and multipliers, packaged in all- welded "modules" 
assembled to form a complete telemetry system. 
Essential modules are duplicated to enhance system 
reliability. 

The telemetry, tracking and command system 
makes use of an r.f. package comprising 6 sub -units 
based on common piece parts. Again the telemetry 
transmitter is duplicated to increase reliability. Two 
receivers are used and connected in polarization 
diversity configuration to minimise the effects of 
spin modulation of the r.f. signal- induced by the 
rotation of the satellite. 

A completely new command decoder has been 
developed for X3. This operates on the NASA Tone - 
Digital Command Standards and provides a capacity 
of up to 70 commands per decoder address. Two of 
these are fitted to the satellite. For a transmitted 
command to have any effect on the satellite, the r.f. 
carrier frequency, the tone frequency, the relative 
timing and lengths of the tone bursts, and the 
number of bits per word must all be correct and 
the decoder must also recognise its allocated address 
followed by a valid execute code within a defined 
time period. Reasonably secure! 

TOTAL CAPABILITY 
Now that a British company has won its spurs 

in the space race, Marconi is in an ideal position to 
open up satellite communications for commercial 
applications. Already there are suggestions that 
countries like Canada and several in Africa where 
the population is spread over wide areas could make 
use of communications satellites feeding small 
ground stations such as the SCOT terminal being 
built for the British Armed Forces. 

By the end of the decade radio and television 
direct from `stationary' satellites could become a 
reality. The technology is here already -it seems to 
be more a matter of getting the economics right. 
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E L ECTRÖ ALOE 
EVERYTHING BRAND NEW & TO SPEC LARGE STOCKS NO SURPLUS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 

MANY ITEMS AT NEW REDUCED PRICES 

1N914 bp 2N2905A 47p 40361 56p BC148 9p BF%87 29p 
1N4148 5p 2N2924 20p 40362 88p BC149 10p BF%88 269 
2N696 20P 2N2925 229 AC107 469 BC153 19p BFY50 28p 
2/1897 229 2N2926 llp AC126 20p BC154 20p BFY51 20p 

2N706 12p 2N3053 27p AC127 20p BC157 12p BFY52 23p 
2N930 299 2N3055 85p AC128 20p BC158 llp BS%20 l8p 
2N1131 86p 2N3702 18p AC153K 229 BC159 12p 0407 17p 

2N1132 40p 2N3703 18p AC176 169 BC167 llp 140140 25p 

2N1302 199 2N3704 18p ACY20 20p BC168 lOp 14566531 35p 

2N1303 19p 2/13705 18p ACY22 18p BC169 llp 11286534 80p 

2N1304 28p 2/13706 13p AD140 56p BC177 14p NKT211 25p 

2N1305 88p 2N3707 18p AD142 50p BC178 18p NKT212 25p 

2N1306 33p 2N3708 13p AD149 60p BC179 14p NKT214 28p 

2N1307 88p 2N3709 13p AD161 38p BCI82L lOp NKT274 18p 

2N1308 SBp .2113710 18p AD162 88p BC183L 10p NKT403 86p 

2N1309 86p 2N3711 lßp AF114 30p BC184L llp NKT405 79p 

2N1613 28p 2N3794 15p AF115 30p BC212L lep 0071 29p 

2111711 26p 2N3819 35p AF117 28p BC213L 16p 0081 25p 

2N1893 649 2N3906 35p AF124 30p BC214L lep 0083 20P 

2N2147 95p 2N4058 lßp AF127 28p BCY70 19p ZTX300 17p 

2N2218 84p 2114059 10p AF139 382 BCY71 88p ZT%301 17p 

2N2218A 48p 2114060 llp AF239 36p BCY72 15p ZT%302 229 

2N2219 88p 2/14061 llp ASY26 27p BF115 2Sp ZT%303 22p 

2N2219A 58p 2N4062 12p A8Y28 27p BF167 18p 511R304 27P 

2N2270 82p 2114124 lip 110107 12p BF173 19p ZT%500 189 

2112369A 19p 2114126 27p BC108 lip 8F194 14p ZT%501 lip 
2N2483 85p 2N4284 15p BC109 12p BF195 15p ZTX502 25p 

2N2484 42p 2N4286 15p BC125 159 BFX29 81p 511%503 22p 

2112846 54p 2114269 15p BC126 222 82%84 25p 511x504 529 

2N2904A 42p 2N4291 15p BC147 lOp 110%85 84p 511%530 279 

2N2905 44p 2N4292 15p 

RESISTORS 
Code Power Tolerance Range 

C - 
1/20W 5% 82 0 -220K 0 

C 1/8W 5% 4.70 -470K SE 

C 1/4W . 10% 470 -1031 0 
C 1/2W 5% 4.75E -10200 
O 1W 10% 4.70 -1O1í0 
MO 1 /2W 2% 100 -1140 
WW 1W 10% 1/200 0220 -3.90 
WW 3W 5% 120 -10K0 
WW 7W 5% 120 -1OK0 , 

Codes: C = carbon film high stability low noise 
MO = metal oxide Eleotrosil TR5 ultra low noise 

WW = wire wound Plessey. 
Values: 
212 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
E24 denotes series: as El2 plus 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

ZENER DIODES 
5% full range E24 values; 400mW : 2-7V to 30V 15p each 
1W: 6.8V to 82V 279 each 1-5W: 4.7V to 75V SOp each 
Clip to increase i -5W rating to 3 watts (type 266F) 4p. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 

1ßP Single gang linear 220 0, to 2.2M 0 
Single gang log 4-7K O to 2.2M 0 l2p 
Dual gang linear 4.7K 0 to 2.2140 429 
Dual gang log 4.7K 0 to 2214 0 429 
Log /antilog 10K, 47K, 1M0 only 425 
Any type with *A D.P. mains switch, extra 12p 

Please note: only decades of 1.0, 22 and 47 are available 
within ranges quoted. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 100 (E, 220 0 
470 0, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
114, 2312, 5M, 10M O Vertical or horizontal mounting 5p 
each. 

ENAMELLED COPPER WIRE even No S.W.G. only. 
2oz reels 16.22 S.W.G. 252 ; 24.30 S.W.G. 80p; 32 -34 S.W.G. 
88p; 36 -40 B.W.G. 35p; 4oz reels 16.22 S.W.G. only 41p. 

ELECTROALUE 

Values 
available 

E12 
E24 
E12 1 
E24 1.2 
E12 2.5 
224 4 
212 7 
212 7 
E12 9 

1to9 10 to 99 
(see note below) 

8 
0.8 
0.8 
1 
2 
3.5 
7 
7 
9 

100 up 

7 
0.7 
0.7 
0.9 
1.8 
3 

6 
8 

Appointed distributors for 
SIEMENS (U.K.) LTD. 
Appointed stockists for 
NEWMARKET TRANSISTORS 
RADIOHM POTENTIOMETERS 

NEW! NEW! NEW! 
SIEMENS TTL INTEGRATED 
CIRCUITS 
Full range of these important devices in stock for the 
experimenter and worker on Transistor -Transistor 
Logic ICs. Send S.A.E. for Electrovalue List 

SIEMENS POLYCARBONATE 
CAPACITORS 

250V up to 0.1mF: 100V 0.1 mF and above 
001, 0012, 0.015, 0.018, 0022, 0.027.. .. .. 5p 
0033, 0.029, 0047, 0056, 0.068, 0.082, 0 1, 0.12, 

0.33 .. .. .. .. .. .. .. 

Bp 
711 

Sp 

30 WATT BAILEY AMP. PARTS 
RESISTORS 
Transistors and PCB for one channel $8.48 
Capacitors and resistors £8.41 per channel 

Prices are in pence each for some ohmic value and power 
rating, NOT mixed values. (Ignore fractions oflp. on total 
value of resistor order) 

MULLARD polyester C280 series 
250V 20% 0.01; 0.022; 0.033, 0.047 3p ea. 0.068; 
0.1, 0.15 9p, 0.22 5p, 10%: 033 7p, 0.47 8p, 0.68 11p, 
lµF 14p. 1.5/1F 21p, 2.21.F 24p. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead Op each 
Values (µF /V): 0.64/64; 1/40;1.6/25; 2.5/16; 2.5/64; 4/10; 
4/40; 5/64; 6.4/6.4; 6.4/25; 8/4; 8/40;10/25; 10/16;.10/64; 
128/25; 16/40; 20/16; 20/64; 25/6.4; 25/25; 32/4; 32/10; 
32/40; 32/64; 40/16; 40/2.5; 50/6.4; 50/25; 50/40; 64/4 ; 

64/10; 80/25; 80/18; 80/25; 100/64; 125/4; 125110: 
125/16; 160/2-5; 200/6.4; 200/10; 250/4; 320/25; 320/64: 
400/4; 500/2.5. 

LARGE CAPACITORS 
High ripple current types: 1000 /25 28p; 1000/50 41p; 
1000 /100 82p; 2000/25 87p; 2000/50 57p; 2000/100 21-44; 
2500/64 77p; 2500/70 98p; 5000/25 829; 5000 /50 £1.10; 
5000 /100 22.91; 10000/50 2240. 

COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 15% on SAVE E6.25 ON THE NEWEST 
orders for components for £15 or more (No discount on 
nett items). PEAK SOUND AMPLIFIER 

INTEGRATED CIRCUITS 
PLESSEY SL408A Now only £840 nett 3W into 7.5 0 f or 
18V supply. Application data sent 10p. 

S -DeCs puts an end to birds nesting 
Components just plug fn -eaves time -allows re -use of 
components. 8 -Dec (70 points), 21.00 
Complete T -Dec, may be temperature -cycled (208 pointe) 
2250 Also µ -Dees and IC carriers. 

NEON INDICATOR LAMPS 
Chrome bezel, round red NR /R, 24p; chrome bezel, 
round amber NR/A, 24p; chrome bezel, round clear 
NR /C, 24p. Neon, square red type L845C /R, 18p; amber 
type LSSC /A, 18p; clear type L85C /C 18p. All above are 
for 240v. mains operation. Filament types: 6v. 0.04A square 
red type LSSC /R -6v., 80p; 6v. 0.04A amber type L85C/ 
A -6v., 80p; 6v. 0.04A clear type, L85C /C -8v., SOp; 6v. 
0.04A green type L85C /G -8v. 30p; 12v. 0.04A L85C /R -12v. 
84p; 28v. 0.04A LSSC /R -28v., 45p. 

DIN CONNECTORS 
Loudspeaker .. 2 -pole 
Audio .. .. 3 -pole 
Audio .. .. 4 -pole 
Audio .. .. 5 -pole 180deg. 
Audio .. 5 -pole 240deg. 
Audio .. .. 6 -pole 

plug 
12p 
í3p 
14p 
15p 
15p 
15p 

socket 
10p 
10p 
12p 
12p 
129 
18P 

CORED SOLDER -60/40 alloy, 20 e.w.g. 8oz. reel, 85p. 
llb. reel £1.20. 

Handbook of transistor equivalent and substitutes, 40p. 
(Postage 3p if ordered alone). 

POSTAGE AND PACKING 
Free on orders over £2. Please add 10p if orders under £2. 
Overseas orders welcome: carriage and insurance charg- 
ed at cost. 
Send S.A.E. for latest list. Prices subject to alteration with- 
out notice. 

Englefleld 840 with 20+20 watts EMS output into 
8 S) speaker, plus unique add -in facility for stereo tuner 
unit and superbly styled cabinet (black, green, red or blue 
simulated soft leather covering to choice) as advertised 
at £45 available from Eleetrovalue brand new & 

guaranteed £3275. (38.75 

(Dept. PW.871) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 

Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784 -3) Telex 264475 
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NEWS FOR 
DX LISTENERS 
THE onset of fine, summery weather has caused 

the usual drop in the number of reports as 
DXer's leave their shacks for the great out- 

doors. Among the stalwarts who remained in their 
shacks was John Trewick of London Colney who 
used his Lafayette HE -40 and vertical whip to hear 
the following: - 

9525 RSA, South Africa in English at 2020. 
11820 BBC, Ascension, `The Music Scene' at 2015. 
15018 Hanoi, Vietnam with `Letterbox' at 2000. 
15170 ELWA, Liberia in French at 2030. 
15185 Helsinki, Finland in English at 1800. 
15195 Ankara, Turkey in German at 2100. 
15265 Kabul, Afghanistan in English at 1800. 
17730 Havana, Cuba with news in English at 2010. 
21535 NHK, Japan with 'DX Corner' at 0800. 
21535 RSA, South Africa with Folk Songs at 1120. 

Howard Stephenson of Newcastle -upon -Tyne has 
used his Eddystone EC10, Mk. II receiver and Joy- 
stick antenna to hear some interesting stations includ- ing:- 

3260 R. Niamey, Niger, African music at 2015. 
3905 All India Radio in English at 2245. 
3915 BBC, Tebrau, Malaysia relay at 2215: 
4680 HCWEI, R. Nac. Espejo, Ecuador with Latin - 

American music at 0545. 
4680 HCWEI, R. Nac. Espejo, Ecuador with Latin - 

15395 VOA, Tinang, Philippines at 2200. 
Ray Warren of Bury St. Edmunds has used his 

Astrad Auriga receiver and a Koyo 1661 receiver to 
hear the following: - 

6195 Tunis, Tunisia in French at 0840. 
6540 Pyongyang, N. Korea in English, 1900. 
9489 Radio Tirana, Albania, English, 1830. 
9570 R. Nacional, Spain in Spanish at 1540. 

15180 Radio Australia, pop music at 0800. 
15460 Radio Kuwait, news in English at 1830. 

R. J. Downes of Bournemouth does not mention 
what equipment he uses but he heard: - 
6010 R.T. Belgium in Dutch at 1430. 

11710 RAE, Argentina in English from 2300 to 2400. 
11965 Trans Europe Radio in English, 1345. 
15160 Ankara, Turkey in English from 2200. 
15185 Nigeria B.C. noted in English at 0715. 

Derek J. Hart of Lancaster sent in the following 
list of stations which he has heard recently: - 
6080 Radio Berlin International at 2037. ' 
9505 Radio Tirana, Albania news at 2035. 
9625 Israel B.C., news at 2056. 
9915 All India Radio, news at 2056. 

11672 Radio Pakistan, news at 2045. 
15125 Radio Australia to Pacific at 0830. 

Nigel Williams of Caewern, Neath, Glamorgan, has 
a Lafayette receiver and a Joystick antenna with 
which he heard: - 

4990 Radio Kiev, Ukraine, DX programme at 1945. 
5015 Windward Islands B.S. to Europe at 2345. 
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Frequencies in kHz Times in GMT 

6130 Radio Tirana, Albania in English at 2130. 
7306 Polish Pathftnders in English at 1700. 

15230 BBC, Ascension relay at 1710. 
15250 RSA, South Africa at 1750. 
21460 HCJB, Quito, Ecuador, DX programme at 1945. 
21595 Radio Canada International at 1850. 

C. Gibbs gives no indication of the equipment used 
but he managed to hear the following at his shack 
in Camberley: - 

6020 Radio Nederland in English at 1515. 
6025 Radio Portugal at 2125. 
6025 Radio Budapest, Hungary in English at 2130. 
7145 Radio Warsaw, Poland in English at 1600. 
9535 SBC, Berne, Switzerland at 1115. 
9730 Radio Berlin International from 1515. 
9735 NHK, Japan in Japanese at 2012. 

15325 Radio Canada in French at 2045. 
A new reporter from Hessle in East Yorkshire is 

Ian Jarvis who owns a Lafayette HA -700 receiver 
and a 50 foot long aerial which enabled him to hear: - 

7210 The International Radio Service of the Red 
Cross from Switzerland at 1200. 

7290 Trans World Radio, Monaco at 1645. 
9770 Austrian Radio, English for Europe at 2045. 

11672 Radio Pakistan in English at 2015. 
15130 Radio Australia in English at 0815. 
15240 Radio Sweden in English at 2245. 

The article in the May issue has prompted a 
number of queries as to which is the best receiver 
for the Broadcast Bands DXer. This is a very difficult 
question to answer but my general advice is to pick 
one of the following ex- military sets: CR100, AR88, 
R1155 or an HRO. If you prefer a new receiver the 
following two sets are good value for money: 
Lafayette HA -600 or Trio 9R59DE. Both these 
receivers retail at about £45, much better sets can 
be purchased if the money is available of course. 

KJ Catalogue 
KJ Enterpises announce their latest Leisure - 
sound Mail Order catalogue. There are 128 
pages, containing stereo systems, record players 
of every variety, tape and cassette recorders, 
amplifiers, speakers, turntables, microphones, 
p.a. equipment, all types of recording tape, cas- 
settes, books 8 -track cartridge players, car 
radios, countless hundreds of accessories of 
every kind, radios, specialist furniture lines 
etc. As usual the majority of items are avail- 
able at substantial discounts and where possible 
recommended retail prices are listed for direct 
comparison with KJ. Although this catalogue 
is automatically distributed to existing KJ cus- 
tomers it is available FREE on request, to 
anyone interested. KJ Enterprises, 33 Bridle 
Path, Watford, Herts. 
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YOUR chance this month to get a special QSL 
card. The Irish Radio Transmitters Society are 
off on a DX- pedition to Dalkey Island which is, 

according to the map, a small island off the coast 
of the Republic of Ireland (see if you can find it). 
Operating dates are 1200 on July 31 to 1200 on 
August 2. Operation will be Al and A3a on all bands 
from 3.5 to 30MHz. Sean Nolan, EI7CD, says that 
the callsign to listen for is EIODI and the station will 
QSL all contacts. Station will be operating from 
petrol generators, according to Sean, so if you intend 
to have a QSO -don't smoke. 

D. Palmer (Glasgow), tells that ZS1MH has been 
heard operating a DX net several evenings on forty 
and is rumoured to be in on a similar net on eighty. 
Another one on forty is LU7ACC who, with the ZS, 
has been logged around 2145hrs. Aerial at the Glas- 
gow location is described as a V -beam with arms 
approximately 170° which almost merits a dipole 
rating. Feeding the output to a balanced a.t.u. gives 
a significant improvement in signal to noise ratio. 
Receiver is a modified 19 set with a crystal filter 
which bagged: CP6EL, CT2AK, CX1AA, CX1BBR, 
JW7UH, LU8AJG, PY2ELZ, PY4BSZ, PY5OF, PY6JM, 
PY7BBD, VP2MM, ZS1JA all on 7MHz s.s.b. 

S. Chack (Harrogate), comments that stations have 
been dying out rather earlier on 14MHz and says that 
80 has been very good of late. Surprisingly though, 
his log is for 7MHY from which his best were HI3PY 
and JA6SM. 

"The a.t.u. has been made from a cannibalised 
crystal set ", says Stefan Kaye (Witney). Further 
admissions include a confession to using an AR88 to 
log these on 80; EA6BN, F6ABP /M, JY9WB, KV4FS, 
PY7BFN, PYOAD, VO1BT, ZC4IK, ZD7SD, ZS1MH, 
4X4NJ, 6W8DY, 9G1DY. 

S. Eisdon (Halesowen) warns, "You can be sure of 
hearing from me again soon ", and promptly describes 
the gear as a CR -70A. Samuel also has a 240ft. long 
wire bent in the middle (nasty) and managed VK3IQ 
and VK3LR on 3.5MHz. 

John Moore (Leicester) says he's come to the con- 
clusion that people who don't tune the low ends of 
bands are missing about one -third of the DX. None - 
c.w. types please note. John also reminds that Italian 
prefixes are allocated according to area and range 
from B. to IO. This might not be a bad idea for G 
stations and would make life on two metres and up 
a whole lot easier. 

John's log shows GM3SVK /A back on from the 
Shetlands on topband together with OK1FJS. Twenty 
metres s.s.b. showed: EA8GZ, ET3DS, JA3IXL, 
JW5NM, LU8DB,PY1CCC, PY2ZAD, PZ1DF, TA3HC, 
UK9AAQ, VE8RX, VK3ATN, VK6KK, VO1CM, 
YB3AAY, YBOAAG, 9H1CD, 9Q5BV. Ten metres 
raised: JA1ZTC, LU9FAN, PY2EWF, UK9HAD, 
VE2ASZ, VE3BKA, VE3FIQ, W3DQD /YVI. 

G. Kent (St. Leonards -on -Sea) uses a B40 receiver 
and the aerial is "a .strand of Woolworth's wire ", 
(sounds a bit of a thin story to me). Although only 

THE AMATEUR BANDS 
David Gibson , G3JDG 

Frequencies in kHz Times in GMT 

some 15ft. long (the aerial not G. Kent) the follow- 
ing were heard on 14MHz: CT1SG, JA4HM, JH1OTO, 
JM2HCA, K2OUS, VE3GMT, VE6MC, VK2WC, 
VK4DY, VK5ED, VK5NB, ZL4BX, ZP2KN, 4X4VB. 

Someone's got a favourite band. Don't worry, your 
address at Satinforth Road, Ilford, Essex, is safe with 
me. I know you didn't sign the letter and just for that 
I won't tell anyone that you heard: CR4AJ, CR6EM, 
CR7FM, CT2AK, DU6MG, EA6AS, EA9AA, EL7TL, 
EP2BQ, ET3USA, FC8APT, G3DJK /P /W1, HC1HV, 
HR3VFJ, IS1PZR, JA1QJE, JA7JLB, JH1JLR, 
K7ZTM, KC4USP, KG4CS, KP4DCR, LUICBR, 
LX1HD, MP4BEU, MP4BJE, OX3DL, PY2BDY, 
PY8ZZA, SV1AE, SVOWDD, SZOSU /P, TI3E, TJ1DA, 
VQ9RK, VU2HL1J, VU2REG, VS9MB, VS9MT, 
W3UBM /MM /1, WA4MOC /P /8R1, WA6DBP /P /4X4, 
W6DLE, /4X4, W6VLH, W9LGV YU2REE /MM (off 
coast of Cameroons), ZC4CB, ` ZD9BN, ZL1HA, 
ZS6ES, ZS6ON, 3B8CZ, 4U1ITU, 4X4IX, 4Z4GV, 
4Z4HF, 5H3JR, 5N2AAF, 5N2ABG, 5Z4DV, 6W8BD, 
7X2OM, 7X2SX, 8P6AJ, 9E3USA, 911111, 9111V, 
9M2BQ, 9N1MM, 9V1PX, 9X5WJ, all on 21MHz and 
probably s.s.b. too. 

J. Iredale (Llandudno) expresses great delights at 
his newly -installed JR -500SE receiver (JDG's going 
all green again). A preliminary peep on 14MHz re- 
vealed: HK3CFM, LU2DEK, LX1BA, MP4BFO (re- 
solves his own sideband ?), SVOWW, WA6AUE, 
4X4DK, 4Z4HF, 5X5NA. 

A Hallicrafters S120 and a 66ft. end -fed located 
at Ilford allowed Mark Marsden to bag these on 
20 s.s.b.: JA2OXF, JA7GY, HP9AVQ /MM, KX6DQ, 
TA6JB, TR8MC, VE6ARC, VK3CR, VK2AB, W3GLY/ 
VS6, ZS5DJ, 4Z4HF. 

Come into my antenna says C. Henderson whose 
aerial does bear a remarkable resemblance to a 
spider's web. Receiver is a B40 and the other antenna 
is a 120ft. long wire. Goodies on fifteen include: 
CR4BC, CR71C, HB9TE, HI8FED, KV4AD, ODSAO, 
PY2AAA, PY5EG, SU1BN, VE3BMB, VS9MT, 
XW8BP, YA2GNT, YV4YC, YV5BNR, ZC4MU, 
4U1ITU, 4X4CW, 5N2AAJ, 9Q5RH, 9Y4RB. Crispin 
says that 20 metres has been excellent at round 
0100hrs. 

S. Wainwright (St. Helen's), 9R -59DE, PR30, 70ft. 
inverted L at 28ft., all s.s.b. on 14MHz: FG7TD, 
FM7AA, FM7WW, HZ1TA, JR6JU, KS6CY, PJ8DZ, 
VR6TC, WA8FPN /P /KS6, ZF1GC. 

Happenings for July include: 3 -4, topband contest; 
3 -4, two metre contest; 3 -4, two metre listeners con- 
test; 10 -11, Field Day; 11, Worcester Mobile Rally, 
Upton -on- Severn; 18, 70cros open contest; 18, 70cros 
listeners contest; 10 -25 listen for G3EKW /A at the 
Nottingham Festival '71. Augugst 7 -8, WAE c.w. 
contest. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Gross Way, Harpenden, Herts. 
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OVERCROWDING on the medium waves has 
encouraged DXers to develop the MW loop 
aerial. This type of indoor antenna is both 

tunable and directional. Maximum pick -up is along 
the plane of the windings and there are two nulls - 
directions of little or no pick -up- opposite each 
other at right angles to the windings. These nulls 
enable DXers to reduce or eliminate interference 
simply by rotating the loop on its vertical axis so 
that stations such as Malaga 1007kHz can be heard 
with the null on Hilversum or Buenos Aires on 
1070kHz with the null on CBA Moncton N.B. in 
Canada. Since a loop is an indoor aerial it can be 
used in locations where it would be impossible to 
erect an outdoor one. The writer invariably uses a 
loop in preference to a 90ft longwire as the overall 
performance is nearly always better. 

R. Garwood of Bournemouth has asked for con- 
structional details. The standard MW loop consists 
of 7 turns of plastic covered hookup wire wound in 
the shape of a square of 40in. side together with 
a one -turn coupling winding wound parallel and 
central to the main winding. The windings are sup- 
ported on a frame made out of two pieces of 1 inch 
square wood joined at right angles at the centre 
to form an X. The turns are kept apart by means 
of four paxolin spacers which have saw cuts 14in. 
apart along one edge to retain the windings. The 
spacers are fixed to the ends of the arms. The main 
winding terminates on a 500pF variable capacitor 
mounted at the centre of the loop. This is the tun- 
ing control. The single coupling winding ends at a 
small terminal block from which a 5ft. length of 
twin feeder (plastic covered lighting flex will do) 
connects to the receiver dipole input or to the aerial 
and earth terminals. The loop is fixed to a stand 
so that it can be rotated on its vertical axis. 

To use the loop, tune in a station on the receiver, 
peak -up the signal with the loop tuning control and 
rotate the loop for optimum reception. As well as 
reducing co- channel interference, a loop will usually 
have a better signal -to -noise ratio then a longwire 
and it will often reduce cross -modulation, splash 
and occasionally static. Ray Eaton, a retired reader 
who lives in Brighton has been experimenting with 
loop aerials on frequencies up to 4MHz and reports 
some success. 

South Americans are at their best in summer so 
now is the time to look for the rarer countries. 
Between 0100hrs GMT and sunrise listen for Radio 
Cruz del Sur on 1380 and Radio Mineria 1060kHz; 
both are 7,000 miles away in Chile. OAX4U 1010kHz 
Radio America is in Lima, Peru. It is normally a 
strong signal and has been logged already this year 
by a DXer in Norfolk. ZP4 1330kHz Radio Chaco 
in Paraguay and CP57 Radio Progresso 1090kHz in 
La Paz, Bolivia were heard last year while CP4 
1020kHz also in La Paz is another recent catch from 
this difficult DX country. Conditions are at their best 
during the hour before dawn and the band is often 
alive with Latin Americans at this time. 

CHARLES MOLLOY 
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those integrated circuits again. Different 

IT'S 
types appear on the professional market almost 
daily. A fairly recent one is of great interest 

since it could well affect a whole industry. This 16- 
pin dual in -line beast is called the TBA 631 and 
hidden within the confines of its diminutive carcass 
is a limiting amplifier, an f.m. coincidence detector, 
low frequency separator, low frequency preamplifier 
and self -balancing circuit, driver and audio ampli- 
fier. It's immediate application is in television 
receivers and the trend is that the average black 
and white receiver will be reduced to five inte- 
grated circuits (which should make the do- it- yourself 
t.v. builder jump for joy). Colour sets will need 
another two i.c.s. 

There is more to it than merely simplifying 
construction, although from the manufacturing 
point of view this is extremely important. Servic- 
ing becomes an important aspect of many things, 
especially television receivers. If this trend of reduc- 
ing a black and white set to five i.c.s continues, 
then the servicing aspect becomes a comparatively 
simple matter, since the would -be service man has, 
at worst, only to work his way round the set simply 
substituting "good" i.c.s. for each one in the set 
until the fault is cleared. This in turn implies that 
initial servicing in the home could be performed 
by an unskilled person. 

It is not possible to fault the idea in terms of 
initial cost either, since the TAB 631 markets for 
around £2.80 for quantities of 1 to 24. Again, the 
chip in question will supply 3 watts into a 1611 
speaker for 10 per cent distortion with a 24V line. 
Limiting sensitivity of the unit is less than 100µV 
at 6MHz for the quoted output. The output stage 
is class B and is capacitively- coupled to the speaker. 
The r.f. amplification, demodulation and output 
separator section has it's own power supply termina- 
tions and will work at voltages from 4.5V to 15V. 
The quiescent current at 12V is typically 18mA 
and the frequency range of the r.f. stage is between 
5kHz and 60MHz. Over 60dB of gain is available 
from the limiting amplifier alone, while a.m. rejec- 
tion is given as better than 45dB. A few resistors 
and capacitors plus tuned circuits are all that are 
needed to get this chip perking happily. 

While the cathode ray tube and power supply 
are still required and have not, as yet, been reduced 
to a chip, experiments in solid state readout devices 
look promising although many companies have these 
behind locked doors. With advances like this, the 
wristwatch television doesn't seem quite such a 
ludicrous idea after all. 
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STEPHENS ELECTRONICS, 

P.O. BOX 26, 
AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction or money 
refunded. 

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE 
I YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS 

AZ31 S0p 
AZ60 80p 
CELI 8pp 
CBL31 959 
CY31 35p 
DAF91 419 
DAF96 41p 
DF91 45p 
DF96 45y 
DK91 574p 
DK96 575p 
DL92 37}9 
DL94 875p 
DL96 469 
DM70 32}p 
DY86/7 409 
DY802 420 
E561, $2.75 
E88CC 409 
E1SOL $4.60 
EIHOF 95p 
EABC80 '520 
EAF42 509 
EBC33 55p 
EBC41 474p 
EBC81 820p 
EBC90 474p 
EBF80 40p 
EBF83 409 
EBF89 409 
EB81 26p 
ECOS 60p 
EC86 809 
ECM 80p 
EC90 80D 
EC92 82ip 
EC93 470p 
ECC81 40p 
ECC82/3 424p 
ECC84/5 425P 
ECC88 55P 
BOSCO 62}p 

ECF80 /2 475p 
ECF86 55p 
ECH35 675p 
ECH42 80p 
ECH81 51p 
ECH88 40p 
ECHB' 470 
ECL80 40p 
ECL82 49p 
ECL83 ß75p 
ECL86 49p 
ECLL800 

21.50 
EF39 520p 
EF80 40p 
ßF83 505 
EF85 41p 
BM 86p 
ßF89 40p 
ßF91 424p 
ßF92 50p 
EF93 47}p 
ßF94 770p 
ßF95 826p 
EF183 58p 
2E184 ß5p 
ß280F $2.10 
KEW $1.00 
ßF804 £1.00 
ßF811 75p 
EL34 520, 
EL36 475p 
ßL41 55p 
EL42 570p 
EL81 50p 
EL83 41p 
EL85 424p 
EL86 42313 
ßL90 825p 
EL91 259 
EL95 S5p 
ELMO 21.15 

EL803 
EL821 
ELL80 
EM34 
EM71 
E13180 
EM81 
EM84 
EM87 
EN91 
EY61 
EY80 
EY81 
EY83 
EY86 
EY87 
EY88 
EZ35 
EZ40 
EZ41 
EZ80 
EZ81 
EZ90 
05150 
GY501 
OZ30 
GZ31 
GZ32 
GZ33 
GZ34 
HESS 
HL92 
11L94 
KT66 
KTSB 
5678 
PALCOS 
PC86/8 
PC95 
PC97 
PCG84 

85p 
55p 
7513 
80p 

624p 
40p 

425y 
375p 

55p 
824p 

40p 
46p 
40p 
65p 
40p 

425p 
42}p 
270p 

459 
45p 

275p 
270p 

26p 
£000 

SOD 
874p 
3021 

47;p 
809 
bbp 

8209 
859 
40p 

$1.870 
$168 
£1-05 

4Op 
51p 
S65 
41p 
48p 

PCC85 42}p 
PCC88 70p 
PCC89 61p 
PCC189 Bip 
PCF80 51p 
PCF82 524p 
PCF84 475P 
PCF86 81p 
PCF200/1 81p 
TCF801 Sip 
PCF802 81p 
PCF805 659 
PCF806 81p 
PCF808 675P 
PCH2O0 70p 
PCL82 51p 
PCL83 Sip 
PCL84 51p 
PCL85 520 
PCL86 61p 
PD500 $1620 
PFL200 74p 
PL36 849 
PL38 90p 
PL81 51p 
PL81A 6.210, 
PL82 36p 
PL83 51p 
PL84 41p 
PL500 82}p 
PL504 85p 
PL505 2145 
PL508 £1.00 
PL509 £1.54 
PL802 88p 
PL805 86p 
PY33 825p 
PY80 320p 
PY81 41p 
PY800 41p 
PY801 41p 
PY82 85p 

PY83 5011 
PY88 41p 
PY500 00 
PZ30 80p 
QQUO2-6 £240 
QQUO3.10 

£1ß5 

R19 
3 12 

659 
R20 75p 
SU2150A 75p 
TT21 2240 
TT22 £250 
018/20 670p 
020 670 
U25 7Sp 
026 75p 
031 45p 
037 £150 
U50 300 
052 SOp 
076 25p 
078 25p 
0191 75p 
0201 35p 
U281 409 
17282 40p 
0301 5709 
0403 SOP 
0404 ß70p 
U801 21 00 
UABC80 52513 
UBF89 409 
UBC41 40p 
00085 48p 
UCH42 69p 
UCH81 54p 
UCL82 S1p 
UCL83 81p 
UF41/2 559 
UF80/5 S75p 
UF89 41p 

ÚL41 
UL84 
UM80/4 
ÚY41 
ï7Y85 
U25 
1736 
U191 
0193 
U301 
W729 
Z759 
OAS 
0A3 
OB2 
OB3 
003 
OD3 
ßQ4 
304.. 
3V4 
5214GY 
5040 
5174013 
5V4G 
SYIGT 
óZ3 
524GT 
6/ß0L2 
6AB4 
6AF4A 
6ÁG7 
6AR6 
óA18 
OAKS 
6AK6 
BALI 
6AL5 
611115 
6ÁM6 
6AQ5 
6AQ6 

57 }p 
55p 
45p 
40p 
84p 
75p 
769 

7209 
41p 
85p 
55p 

21.220 
325p 

45p 
8209 
50p 
85p 

82 }p 
40p 
S5p 
40p 
55p 
80p 

371P 
40p 
SOp 

. 45p 
40p 
75p 

8249 
474p 
87+p 

50p 
299 
30p 

57 ;p 
421p 
1ßp 
25p 

2209 
82 }p 

50p 

BARS 3309 
6AR6 32 }p 
6AS5 35p 
61187G 809 
OATS 459 
6AU6 29p 
6A176 30p 
6BA6 47 }p 
6ßE6 60p 
BBHB 42}p 
61176 .425e 
6BK7A 50p 
613L8 859 
6815 4209 
OBIS 40p 
613Q5 25p 
68E7 7Sp 
6ßR6 95p 
68W6 8249 
6BW7 69p 
6E216 259 
6ßZ6 32 1,p 
604 80p 
6050T ß5p 
60960. 21.40 
6CA4 270p 
SOA7 62¢p 
60/30 27 }p 
6006GÁ $1.15 
6007 4óp 
60116 55p 
6C1,6 60p 
60W4 0200 
60Y5 40p 
6CY7 SOp 
6D3 40p 
6906 8709 
6DK6 425p 
6DQ6B 909 
61104 75p 
SEAS 55p 
6ßH7 3209 

6ßJ7 
SEWS 
6F1 
SES 
6FOG 
6F11 
6F12 
6F13 
6F14 
6F15 
6F18 
6F22 
6F23 
6E24 
6E25 
6F26 
61.S8 
6F29 
6E50 
674 
6JMGT 
6J7 
61160T 
6K7 
6K8G 
6E23 
SK25 
6460T 
6L7 
6L18 
6LD20 
617GT 
621 
6P25 
6P28 
6Q7 
6117G 
682 
684A 
624A7 
6007 
0847 

85p 
SOp 
70p 
40p 
55p 

520p 
221p 

86p 
60p 
659 
409 

334p 
7709 
5759 

769 
35p 
70p 

SLOP 

UP 
476P 

30p 
424p 

50p 
82¢9 

80p 
50p 
75p 
45p 

82¢9 
809 

3209 
35p 
BOp 

21.05 
624p 
870p 
359 
40p 
55p 

370p 
nip 
3709 

Inc. P. T. 
ROSETTE each 
105 5/S 99p 
106 5/5 99p 
DC400 8/S 70p 
DC40000 8/8. 700 
105 11;S £1115 
106 D/S £1.115 
DC400 11/8 549 
9C400ß0 11/S My My 0ß0 11/S My 

SONOTONE 
STA D/S 
9TA D/S 
9TAHC D/S 

21-25 
£1.79 
£1.79 

SEMICONDUCTORS BRAND NEW MANUFACTURERS MARKINGS NO REMARKED DEVICES 
21388A 630 5/3704 213p AF116 25p BC118 33p 13E116 25p T1843 40P 
51697 20p 513705 20p AF117 25p BC134 58p BF117 48p 
21698 259 514061 28p AF118 (K9 BCI35 P/A 8F163 859 DIODES & 8/706 189 514062 -23p AF124 189 ßC136 P/A 8F167 259 RECTIFIERS 
SN706A 189 5/4286 18p AF125 209 80337 P/A 13F173 83p 

1_914 8 p 51930 289. 5564291 18p AF126 209 BC138 P/A 8F178 851) 
AÁ119 l8p 8/1132 38p RCA AF1S7 18p BC142 80p ßF179 7Sp 

BA 209 811303 18p 40253 P/A AF139 88p BC143 P/A 8E180 S5p 
ßA115 Sp 511305 23p 40398 P/A AF178 45p B0147 18p BF181 ß3D 
ßA714 13 811306 25p 40458 P/A AF179 45p BC148 159 ßF184 259 
ßY100 2ßp 811307 25p AC107 80p AF180 58p B0149 18p BFI91 23P 
BY126 209 SN2614 SOp AC117 809 AF181 48p BC152 18p ßF195 285 
BY127 259 513826 SOp AC126 20v ÁF186 67p B0158 189 8F198 45p 
BZY88 814905 P/A AC127 25p AF239 48p BC169B 14p 8F197 829 

5974914 P/A AC128 20p ASY28 28p BC169C 15p BF200, 87p (Series) 33P 
511711 25p AC176 25p ßA144 P/A ßC171 18p 8F224 8Op 

0A47 1ßp 512147 78p A0187 68p BA145. P/A BC175 28p ßE225 809 
512160 58p AC188 38p BA148 281) BC183 28p 13F257 479 ßA70 89 
812646 589 ACY17 28p BA166 P/A BC184 28p BFX29 859 ßA79 Op 
5561906 409.Á0Y20 ND BASSO P/A ßC187 29y ßF381 P/A OÁ71 Sp 
512926 AD140 40p BC107 16p BC213L 27p ßF162 P/A 0A90 OP 

Green 14p ADI42 68p BC108 159 BCY32 8Sp ßF18$ S5p 8p 
Yellow 13p AD149 58p BC109 15p BCY68 23p BFY19 23p 0A912 í 
Orange 13p AD161 38p BC113 28p BCY70 20p BFY50 239 p/A -price on 513053 289 AD162 SSD ßC114 589 ED121 65p H2'931 239 application. 8N3055 75p AF102 58p ßC115 83p B11723 889 BFY52 Sop 

0/3392 20p AF114 25p BC116 68p BD124 63p 55X21 389 
0973702 185 AF115 25p BC116A 38p ßD131 98p P346A 25P 

ADD 3p PER ITEM FOR POST AND PACKING FOR ORDERS 
I 

TERMS, CASH WITH ORDER ONLY, POST AND PACKING PAYABLE 
UNDER 24, PIECES 

- - ON ORDERS UP TO f6.00, AFTER THAT FREE EXCEPT C.R.T.'a. 
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ODLLI 681P 1218E6 82}p 3021,1 775p 
6SL7GT 324p 12BH7 324p 30PL13 90p 
68N7GT SOp 128E7 509 30PL14 859 
68Q7 40p 12K5 509 35Aß -509 
68167 87101 12K7GT 359 ß5A5 55p 
6T8 5219 12Q7G 25P 3686 S5p 
604GT 82}p 12807 259 3505 35P 
SUS 85p 12807 85p ß5D5 1159 
8V8GT 8209 125117 26p 35L6GT 4759 
6X4 25p 12677 25p ß5W4 25p 
6X6GT 2759 128E7 40p 3523 55p 
6X8 65p 128L7GT 40p 3ó24G 251) MG 800 1281701 409 35254T 37 +p 
7Y4 60p 128Q7 40p ó0A6 65p 
9BW6 4259 120117 5259 5085 S5p 
1002 1487 5005 ß5p 
10D1 40p 20D1 459 50L6GT 40p 
1002 40p SOLL £1.00 83A1 909 
10F1 909 2oP1 509 8ßA2 874p 
10E9 609 20P3 - 609 90AÚ £240 
10E18 40p 20P4 $100 9001 ß0p 
1oL1 40p 20P6 $100 90017 2125 
lOLDl1 S5p 2505 45p 807 475p 
IOP13 55p 25L6GT 870p 811A 21.50 
10114 $1.00 2524G 80p 612A 28.25 
12AB5 50p 25Z6GT 50p 

30A5 409 813 £375 
12AC6 870p SOARS 409 SOSA 70p 
12AD6 8744 30015 7Sp 6842 bop 
12A15 400 30017 6080 21.875 
12AQ5 40p 30018 75p 6146 £1.50 
12AT6 25p 
12AU6 75p 

30E6 85p 
30FL1 75p 
30FL2 8259 

6146E £2575 
6267 82fp 

12AV8 SOp 30FL13 50p 6360 £1ßS 
12AV7 45p 30FL14 7709 6939 22.10 
12AX7 30p 30L7 45p 7199 759 
12AY7 674p 
12B4A 50p 

30115 85p 
30L17 859 
30112 80p 

7360 $180 
7586. 21.25 

12BA6 3216 3oP18 85p 9002 ß24p 
12BA7 825p 3oP19 75p 9003 50p 

CARTRIDGES 
Inc. P. Inc, é.T. Inc. P. T. 

AC03 each B.S.A. ash ROSETTE each 
0P79 £088 X331 S/S 21.89 105 5/S 99p 
GP91-10c .1 $1-05 X311 5/S £1.39 106 5/5 99p 
0P91.2Sc £1.05 X5M S/S 21-39 DC400 8/S 70p 
GP91-38c 21.05 X511 S/S 21.39 DC40000 8/8. 700 
Suitable to replace TC8 SXSM S/S £1815 105 11;S £1115 
GP92 21.32 8X55 8/S £1.810 106 D/S £1.115 
GP93-1' £1.24 SXSM D/S £1.994 DC400 11/8 549 
GP94-1 £1.55 5XSH 11/S £1995 9C400ß0 11/S My 
0P94.5 21.80 X456 D/S 21880 
GP95 £124 GOLDRING 
GP96 £1.57 850 2565 2565 SONOTONE 

G800 8755 8755 STA D/S 21-25 
AC08 GOOSE £15.00 £15.00 9TA D/S £1.79 
104 1-10 £209 G800 Super E £1950 £1950 9TAHC D/S £1.79 

SEMICONDUCTORS BRAND NEW MANUFACTURERS MARKINGS NO REMARKED DEVICES 
21388A 
51697 
21698 
8/706 
SN706A 
51930 
8/1132 
811303 
511305 
811306 
811307 
SN2614 
513826 
814905 
5974914 
511711 
512147 
512160 
812646 
5561906 
512926 

Green 
Yellow 
Orange 

513053 
8N3055 
0/3392 
0973702 

630 
20p 
259 
189 
189 
289. 
38p 
18p 
23p 
25p 
25p 
SOp 
SOp 
P/A 
P/A 
25p 
78p 
58p 
589 
409.Á0Y20 

14p 
13p 
13p 
289 
75p 
20p 
185 

5/3704 
513705 
514061 
514062 
5/4286 
5564291 
RCA 
40253 
40398 
40458 
AC107 
AC117 
AC126 
AC127 
AC128 
AC176 
A0187 
AC188 
ACY17 

AD140 
ADI42 
AD149 
AD161 
AD162 
AF102 
AF114 
AF115 

213p 
20p 
28p 
-23p 
18p 
18p 

P/A 
P/A 
P/A 
80p 
809 
20v 
25p 
20p 
25p 
68p 
38p 
28p 
ND 
40p 
68p 
58p 
38p 
SSD 
58p 
25p 
25p 

AF116 
AF117 
AF118 
AF124 
AF125 
AF126 
AF1S7 
AF139 
AF178 
AF179 
AF180 
AF181 
ÁF186 
AF239 
ASY28 
ßA144 
BA145. 
BA148 
BA166 
BASSO 
BC107 
BC108 
BC109 
BC113 
ßC114 
ßC115 
BC116 
BC116A 

25p 
25p 
(K9 
189 
209 
209 
18p 
88p 
45p 
45p 
58p 
48p 
67p 
48p 
28p 
P/A 
P/A 
281) 
P/A 
P/A 
16p 
159 
15p 
28p 
589 
83p 
68p 
38p 

BC118 
BC134 
BCI35 
ßC136 
80337 
BC138 
BC142 
BC143 
B0147 
BC148 
B0149 
BC152 
B0158 
BC169B 
BC169C 
ßC171 
BC175 
BC183 
BC184 
ßC187 
BC213L 
BCY32 
BCY68 
BCY70 
ED121 
B11723 
BD124 
ßD131 

33p 
58p 

P/A 
P/A 
P/A 
P/A 
80p 
P/A 
18p 
159 
18p 
18p 
189 
14p 
15p 
18p 
28p 
28p 
28p 
29y 
27p 
8Sp 
23p 
20p 
65p 
889 
63p 
98p 

13E116 
BF117 
8F163 
8F167 
13F173 
8F178 
ßF179 
8E180 
BF181 
ßF184 
BFI91 
ßF195 
8F198 
8F197 
BF200, 
8F224 
ßE225 
13F257 
BFX29 
ßF381 
ßF162 
ßF18$ 
BFY19 
BFY50 
H2'931 
BFY52 
55X21 
P346A 

25p 
48p 
859 
259 
83p 
851) 

7Sp 

S5p 
ß3D 
259 
23P 
285 
45p 
829 
87p 
8Op 
809 
479 
859 
P/A 
P/A 
S5p 
23p 
239 
239 
Sop 
389 
25P 

T1843 40P 

DIODES & 
RECTIFIERS 
1_914 8 p 
AÁ119 l8p 
BA 209 
ßA115 Sp 
ßA714 13 
ßY100 2ßp 
BY126 209 
BY127 259 
BZY88 

(Series) 33P 

0A47 1ßp 
ßA70 89 
ßA79 Op 
OÁ71 Sp 
0A90 OP 

8p 
0A912 í 
p/A -price on 
application. 

ADD 3p PER ITEM FOR POST AND PACKING FOR ORDERS 
I 

TERMS, CASH WITH ORDER ONLY, POST AND PACKING PAYABLE 
UNDER 24, PIECES 

- - ON ORDERS UP TO f6.00, AFTER THAT FREE EXCEPT C.R.T.'a. 
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WICKS FOR BARGAINS 
E.A. STEREO AMPLIFIER: 
5 watts per channel; In attractive 
afrormosia veneered sleeve. Controls: 
On -off volume: Bass: Treble: 
Balance: Selector: Headphone Jack. 
Ceramic or Magnetic PU. Radio and 
Tape Inputs: Tape output and 
speaker output. Fully guaranteed 12 
months parts. 6 months free service. 
Size 14; "W x 91 "D x 45 "H approx. 
£16.50 inc. post. 
3 WAY SPEAKER SYSTEM: 
8" twin cone Bass speaker and 3" 
tweeter, fitted in extremely elegant 
teak veneered cabinet. Size : 181"H x 
11} "W x 10 "D. 8 ohms handle 10 watts 
£7.50 inc. Carr. 
GARRARD OFFERS 
Garrard SP25 Mk III (Rec. Price 
(£16.44) Our Price £1125. Carr. & 
Ins. 50p. 
Garrard SP25 Mk III ready wired in 
beautiful teak plinth with tinted perspex 
cover. (Fitted with 5 -pin DIN plug or 
phono plugs -state choice) (Rec. 
Price £23.79). Our Price £16. Carr. & 
Ins. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk 111 /Sonotone 9TAHC (Rec. 
Price £27.89) Our Price £18. Carr. & 
Ins. 75p. 
SP25 Mk III /Shure M3DM (Rec. 
Price £31.62) Our Price £20. Carr. & 
Ins. 75p. 
SP25 Mk III / Goldring G800 (Rec. 
Price £36.79) Our Price £21. Carr. & 
Ins. 75p. 
SP25 Mk III /Shure M55E (Rec. Price 
£36.76) Our Price £21. Carr. & Ins. 75p. 
Note! Garrard SL65B (Automatic 
Changer version of SP25 Mk III) 
alternatively supplied -please add 
£3 to above prices. 
Garrard AP76 (Rec. Price £2888) 
Our Price £2085. Carr. & Ins. 50p. 
Garrard AP76 ready wired in beautiful 
teak plinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec. Price £40.88). 
Our Price £27. Carr. & Ins. 75p. 

OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP76 /Shure M3D (Rec. 
Price £48.29) Our Price £30.55. 
Carr. & Ins. 75p. Garrard AP76 /Shure 
9555E (Rec. Price £53.85). Our Price 
£33.35. Carr. & Ins. 75p. 
Garrard AP76 /Goldring G800 (Rec. 
Price £5385) Our Price £3335. Carr. 
& Ins. 75p. 
Garrard 2025TC fitted with stereo/ 
mono cartridge. £8.99. Carr. Paid. 
TEAK PLINTH & PERSPEX COVER 
Ready cutto take 2025TC, SP25 III, SL65B 
available at £499. Carr. & Ins. 35p. 

CARTRIDGES 
Sonotone 9TAHC dia. Rec. Price 
£4.10. Our Price £1.99 
Shure M3DM (Rec. Price £7.41) Our 
Price £4.87. 
Shure M55E (Rec. Price £12.97) 
Our Price £9.50. 
Goldring 800 (Rec. Price £13.00 
Our Price £7.50. 
Goldring 800 H (Rec. Price £10.69) 
Our Price £6.99. 
P & P 18p any type 

Guaranteed all 
brand new best 
quality goods. 
No rubbish. 
Mail order only. 
By return Post 
service. 
All enquiries 
SAE please. 

Special Offer! 
Grundig GDM312 
Dynamic Micro- 
phones. List £7.35 
OUR PRICE £3. 
P & P 30p 

Service Sheets 
1,000's on all makes 
T.V.'s, Radios, Tape 
Recorders, Record 
Players. 13p incl. 
post. Please state 
model. Cheques & 
open P.O's returned 
If sheets not available. 

Hi-Fi Stereo 
Headphones 
(Value £5.00) 
Only £2.25 inc. post. 

Speaker Cloth 
Best quality. Width. 
36 ". Under half price at 
55p per yd. Black with 
gold fleck, will blend 
with any room setting. 
End of stock line, yds 
and yds must go. 

Plugs, Sockets 
and Leads. 
Phono plugs; 3p each 
Sop per dozen. 
2 pin Din spkr. plugs 
10p each. 
3 pin Din plugs. 
1Sp each 
5 pin Din plugs. 
13p each. 
5 pin Din sockets 
(chassis) 7p each. 
Stereo Jack Sockets 
c /cct. 13p each. 
Phono socket* 
(chassis) 2 Way 3p; 3 
way 4p; 4 way up. 
Eft. stereo lead 5 pin 
Din to open end. 45p 
Eft. stereo lead 2 
phono to open end. 37p 
12ft. spkr. lead2 pin 
Din to open end. 40p. 

Please add P & P 5p. 

100 Mixed 
Resistors 
# watt 10% all best 
quality (no ex govern- 
ment) 40p. 

Pots 
100K x 100K fins & Logs. 
stereo. 35p inc. post. 
100K DP switch stereo, 
log. 45p Inc. post, 
50K single Balance. 
15p Inc. post. 

4 B.A. brass nuts 
50 for 25p Inc. post. 

Speaker cabinets 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
7} "W x 91 "D x 4f "H. 
Ready cut to take 
8" x 5" speaker. 
£1.99. P. & P. 12p. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel (0206) 78807 
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RSGB BOOKS FOR YOU 

VHF -UHF MANUAL 
By G. R. Jessop, C Eng, MIERE, G6JP 

2nd edition. Considerably enlarged and revised. 

Transmitters, receivers and test equipment for use at 
vhf and uhf are all fully covered on a practical basis 
in this new edition. £1.80 post paid 

RADIO COMMUNICATION 
HANDBOOK 

832 pages of everything in the science of radio com- 
munication. The Handbook's U.K. origin ensures 
easy availability of components. Complete coverage 
of the technical and constructional fields. A superb 
hard -bound volume. £3.50 post paid 

AMATEUR RADIO TECHNIQUES 
By Pat Hawker, G3VA 

Third edition. A source of many useful circuits and 
aerials incorporating the latest amateur techniques. 
Contains 208 pages and nearly 500 diagrams. 

£1.13 post paid 

These are three of a complete range of technical 
publications, log books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

PHOTOELECTRIC KIT 
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo -Switch /Counter /Burglar Alarm, etc. (Protect No. 1) which can be modified for 
modulated -light operation. 

PHOTOELEC1RIC 
twirsi.rt U.1 Ivor) 

r'o 

PHOTOELECTRIC KIT 

£1.95 
Postage and Pack. 15p (UK) 

Commonwealth: 
SURFACE MAIL 20p 

AIR MAIL £1.00 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Pians for Building 
10 Advanced Designs 

INVISBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for bui ding: 1 Invisible -Beam Projector and 1 
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, 
Counters. Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks. Infra -red filter, pro- 
jector lamp holder, building plans, etc. Price £1,00 Postage and Pack. 5p (U.K.). 
Commonwealth: Surface Mail 10p, Air Mail 30p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price £1.50. Postage and Pack 51) (U.K.) Commonwealth: Surface Mail 15p, Air Mail 
50p. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady-light Photo -Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS:Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, 
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo- 
electric Designs ". 
Price £1.00. Postage and Pack. 5p (U.K.). Commonwealth lop; Airmail 20p. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price 50p. Post. and Pack. 5p (U.K.). Commonwealth: Surface Mail lop; Air Mail 20p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send S.A.E. for full details, a brief description of all Efts and Projects 

www.americanradiohistory.com

www.americanradiohistory.com


TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

W 
ELL, we've only just made it this month as 
far as price limit is concerned but it is 
worth it, I hope. It is rather an unusual 

circuit and has not appeared before, as far as I am 
aware, in any form. The circuit is that of a "Touch 
Alarm" which does exactly what the title suggests; 
an alarm sounds off as soon as a metal plate is 
touched and stays on until the supply voltage is 
taken away. The metal plate can be all sorts of 
things, a safe, french windows, door handle, etc., 
etc., The applications and construction are left up 
to you but the circuit is not exactly complex and 
should take no more than a couple of hours to 
build once the components are assembled. 

THE CIRCUIT 
The first transistor, Trl, is coupled in the com- 

mon- collector mode (also known as the emitter - 
follower mode) with the base wired to the touch 
plate. The characteristics of this configuration are 
very high input impedance and low output imped- 
ance and this is the key to the operation. 

The input impedance is roughly equal to the gain 
of the transistor times the emitter load resistor 
(here 6.8kû). The BC169C has very high gain figures, 
up to 900, but a more common figure would be 
400. Therefore on this basis the input impedance 
is 400 X 6,800 which equals nearly 3Mû. As soon 
as anything touches this base it biases the transistor 
on and the same voltage which has been applied 
to the base at very high input impedance, appears 
at the emitter at the same voltage level but at a 
usable impedance. 

Most of you have dabbed a damp figure at the 
input of an amplifier and heard the resulting sounds, 
made up from radio signals and hum. Here we are 
making the best use of these signals and putting 
them to use. All sorts of "muck" is picked up when 
the plate is touched and this appears at the emitter 
as an a.c. voltage. The detector diode rectifies the 
signals and applies them across the capacitor Cl. 
This charges up so that a positive supply appears 
at the junction of Dl, Cl and R2. This voltage 
applies a bias via the resistor to the base of Tr2 
which conducts and in turn applies bias to Tr3 and 
a pulse passes through the primary of the output 
transformer. However C2 is connected in a manner 
which causes the second two transistors to oscillate. 

The beauty about the values and configuration 
used here is that once the alarm oscillator has 
started it is self -holding. That is, the pulses through 
C2 themselves bias Tr2 to maintain the cycle neces- 
sary for a continually sounding alarm. So it will 
be seen that R2 is only necessary to start the alarm 
which can only be switched off by disconnecting 
the battery supply. C3, which decouples the supply, 
is not essential but with a low battery it does help 
the operation. 

No 28 
TOUCH ALARM 

B169 

Tr2 

2N 3702 
(Note- PNP) 

BC169 

"Touch" 
plate 

D1 

0A91 

R2 

150k 

R1 o C1 
25 

(S ee text) 
68k 

0.05 T1 

Fig. 1: The circuit of the touch alarm 

* components list 

147 C3 
50 

On/off 
sw1 

Bi 
am. 

9V 

L5.8n 

Tri BC169 
Tr2 BC169 
Tr3 2N3702 

D1 OA91 

R1 6.8kû, 10 %, ;W 
R2 150kû, 10 %, }W 
Cl 25µF, 25V Mullard 
C2 0.11LF Mullard 
C3 50µF, 25V Mullard 
SW1 D.P.S.T. Toggle switch 
T1 Transistor output transformer, Eagle 

LT700 

LS 6 x 4in, 3û loudspeaker 

11pt 
11pt 
13pt 
5pt 

1 P 
iPt 
6Pt 
4pt 
6Pt 
5p* 

20p$ 
15p* 

98p 

t Electrovalue Ltd. 

* Padgetts Radio Stores 

t Henrys Radio Ltd. 

Prices are those advertised in June 1971 and may have 
changed. No allowance is made for minimum order 
costs or for postage and packing; this should be 
checked before ordering. 

Current drain is important in all alarm circuits 
because if it is high, batteries, which are continually 
left on would rapidly run down. In the quiescent 
condition current consumption was measured as 
1µA in the prototype as silicon transistors are used 
throughout, though when in operation this rises to 
over 20mA and a PP9 type battery has to be used. 

Cl can be left out. If this is done the alarm is 
triggered by the slightest pulse -even by the switch- 
ing on of fluorescent lights and this is a disadvan- 
tage. The inclusion of C2 has a slight delaying action 
as it takes time to charge up. 

In certain locations the level of "muck" may be 
so high as to trigger the alarm without it being 
touched. In this case the value of Rl should be 
reduced to a suitable level which only triggers on 
touch; this also applies if a large touch plate is used. 
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GOING BACH... L, P 
50 

s 
140 13° 

20 I 
COLIN RICHES 
ARTHUR DOW 

TITANIC DISASTER 
We are at present compiling a Going Back article 

about the Titanic Disaster and the radio messages 
that were transmitted and received on that tragic 
day. If any readers have any information or photo- 
graphs that they think may help us, we would be 
very glad to hear from them. 

MR. WILLIAM COBBETT tells us that he has 
a Harmsworth's Wireless Encyclopedia which 
was published in 1923. He says that it con- 

tains many interesting features and drawings, etc., 
the preface being written by Oliver Lodge himself. 
Mr. Cobbett says that 50 years after the books were 
first published it is amusing to read a line that states, 
"It is with great hesitation that we predict the time 
when each individual will possess his own pocket 
wireless set." 

Perhaps any readers of Practical Wireless requir- 
ing information on wireless in the 1920's would like 
to contact Mr. Cobbett at 15 Copford Road, 
Billericay, Essex. 

By the way, he tells us that anyone wishing to 
purchase the books will have to wait another 50 
years! 

Mr. C. R. Gunn of 48 Aldwark Road, Liverpool, 
L14.0N6 asks if anyone could tell him whether 
Paris (Eiffel Tower) still transmits the 300 dot second 
Time Signal that it used to years ago on long 
wave. Mr. Gunn cannot recall the wavelength of the 
transmissions but says that it used to be very 
interesting as with a microphone in the case of the 
Grandfather clock and a phone earpiece on one ear 
together with the radio phone on the other ear, the 
times when the two signals coincided were noted 
and checked by the time given after the trans- 
mission. 

Mr. Gunn also asks if there is a publication giving 
a list of long wave stations transmitting Morse 
and what are the longest wavelength stations today? 
So if there are any readers who have any information 
that may interest Mr. Gunn, please write to him at 
the above mentioned address. 

Basil D. Van Der Syde, F.S.E.R.T., 30 Langdon 
Road, Parkstone, Poole, Dorset, BH14 9EH asks if 
anyone can date a pair of headphones he has con- 
taining a built -in crystal receiver. There is no 
makers name and the "cans" are about twice the 
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normal depth. In the back of one there is a tapped 
inductance with a 20- position selector switch for 
tuning. This earpiece has two terminals marked A 
and E. The other earpiece has a centrally fitted 
crystal detector, part of which is missing but the 
cap end contains a piece of "galena" crystal. Also 
contained within this earpiece is a wind -up aerial of 
some 20 feet of wire -woven tape about 12in. wide, 
and two small terminals marked "phones" (exten- 
sion phones!). There is a Postmaster General 
approved stamp and the number 4145 printed on it. 
The crystal detector is integral with the small handle 
that winds the aerial in and the words "detector" 
prov. pat. printed below this -Mr. Van Der Syde 
mentions that when fitted with an 0A70 or similar 
diode, this set still provides fair MW signals (Charles 
Molloy please note!) 

Many readers, we are sure, will remember our 
great colleague John Scott -Taggart. He used to bring 
out one "star" receiver for the home constructor 
every year in the magazine Popular Wireless. Mr. 
Van Der Syde says that checking over his collection 
of these magazines some years back, he was suddenly 
struck with the fact that the series was broken - 
that is that it began with ST100 then went to ST300, 
400, 500 and so on up to about ST900 -in other 
words no ST200! At first he thought his collection 
was not complete but this did not appear to be so. 
This made him wonder if there had ever been a 
ST200 design and if not, why not ? -or if so, had it 
been withdrawn? He made many enquiries and at 
last managed to contact JST himself in about 1963. 
He wrote to him but in his reply, JST was unable 
positively to give any information about an ST200. 
He thought that there may have been one and that 
details may be found in one of his early radio books 
Practical Wireless Valve Circuits or its sequel More 
Practical Valve Circuits published by the Radio Press 
about 1924/25. 

Can any readers help to clear up the mystery of 
the missing ST200? If so, please write to us (because 
this one has us puzzled) and we will pass your 
letters on to Mr. Van Der Syde. 

Vintage enthusiast S. Ellis, 30 Pynne Close, Stock - 
wood, Bristol 4 writes to ask if we have any infor- 
mation on the receiver used for the "Committee 
Superfet" article. Unfortunately we don't as this 
receiver was kindly donated to us by a reader who 
said that a relative of his had constructed it from a 
kit in the 20's (we would like to say here that Arthur 
Dow did not rip the set open and implant an inte- 
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BI -PAK S[UICON000TORS 
SILICON RECTIFIERS- TESTED 

PIV 300mA 750mA lA 1.5A 3A 10A 30A 
50 4p 51) 6p 7p 149 219 479 

100 4p Sp by 13p 189 28p 759 
200 6p 9p 8p 14p 80» 249 L1 
400 6p 13p 7p 209 279 87p 21.25 
800 7p 180 lOp 239 84P 459 2140, 
800 10p 179 18p 259 37» 559 22 

1000 lip 25p 15p 80» 46P 68P 48.60 
1200 - 83p - 839 579 76P - 

TRIACS. 
2A 6A 10A 

VBOM TOO T066 T048 
100 50p 639 L1 
200 709 909 L1.25 
400 909 41 2160 
VBOM- Blocking volt- 

age in either direction. 

NEW LOW PRICED TESTED S.C.R's 
PIV lA 3A 7A l0A 16A 30A 

T05 T066 T086 T048 7048 
50 239 25p 47» 50p 689 01.16 

100 259 389 631, 68p 68» 01.40 
200 309 879 57p 81p 75p L1.80 
400 43p 47p 67p 76p 989 31.75 
600 68p 579 77p 97p 01.25 
800 639 709 Sop 01.20 81.60 44 

SILICON DIAL 
For use with Triare 

BR100 879 each 

SA POTTED BRIDGE RECTIFIERS. 200V. 509 

TRANSISTOR EQUIVALENTS BOON. A com- 
plete cross reference and equivalent book for 
European, American and Japanese Transistors. 
Exclusive to BI -PAK. 75p each. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 

Coded and Guaranteed 

Pak No. EQVT. 
Ti 2G371A 0071 
T2 2G374 0072 
T3 203744A 0081D 
T4 20381A 0081 
TO 20382T 0082 
TO 2ß344A 0044 
T7 2G345A 0045 
TO 20378 0078 
T9 20399A 2N1302 
T10 20417 AF117 

All 50p each pack. 

ANOTHER BI-BAK FIRST! 
THE NEW SGS EA 1000 
AUDIO AMPLIFIER MODULE 
* GUARANTEED NOT LESS THAN 3 WATTS RMS 
Especially designed by S.G.S. incorporating their proven 
Linear I.C. Audio Amp. TAA621 providing unlimited 
applications for the enthusiast in the construction of radios, 
record players, Audio and Stereo units, Also ideal for 
intercom systems, monitoring applications and phone answering 
machines. OTHER USES:- portable applications where supply 
rails as low as 9V are of prime importance. 

Sensitivity 40 mV for 1 watt VOLTAGE 
GAIN 40 dB but can be varied up to 
73 dB for some applications. 
Signal to Noise Ratio 86 dB. 

Frequency response better than 50 Hz 
to 25 KHz for -3 dB. 

Normal supply Voltage 9 -24V. 

Suitable for 8-16 OHM Loads. 

Overall Size 2" x 3" it 

Typical Total Harmonic 
I watt less than 1%. 

* Supply Voltage (Vs) -24V 15 ohm load. 

MODUAL TESTED AND GUARANTEED. 

Qty. I -9 10-25 Larger quantities 
Price each £2.63 £2.28 quoted on 

request 
Full hook -up diagrams and complete 
technical data supplied free with each 
modual or available separately at IOp each. 

distortion at 

UNIJUNCTIONS 
11T48. Eqvt. 2/42646 Eqvt. T1ú43. BEN3000 
27p each. 25 -99 25p, 100 UP 20P 

NPN SILICON PLANAR 
B0107/8/9 10p each, 50 -99 9p, 100 up Sp each, 
1,000 off, 7p each. Fully tested and coded TO-18 
case. 

CADMIUM CELLS 
ORP12 489 

ORP60, ORP6140p each 

PHOTO TRANS. 
OCP71 Type 439 

AD 161 NPN AD 162 PNP 
MATCHED COMPLEMENTARY PAIRS OF 
GERM. POWER TRANSISTORS 
OUR LOWEST PRICE OF OSp PER PAIR 

FREE 
One 50p Pack of your 
own choice free with 
orders valued LA or over. 

fill. trans. suitable for P.E. Organ. Metal TO -18 
Eqvt. ZT 11300 Op each. Any Qty. 

SIL. G.P. DIODES 
30 50t, 

40PIIVW(Min.) 100 L160 
Sub -Min. 500 06 
Full Tested 1000 29 
Ideal for Organ Builders 

"Q" PAKS QUALITY TESTED SEMICONDUCTORS 
Pack Qty. per Description Price 
No. pack 

Q 1 20 Red Spot trans. P.N.P. .. 509 
Q 2 16 White spot R.F. tram. P.N.P. 50p 
Q 3 4 OC 77 type trans. . 50p 
Q 4 6 Matched trans. 0044/45/81/81D 50p 
Q 5 4 00 75 transistors .. .. 50p 
Q 6 4 OC 72 transistors .. .. S0p 
Q 7 4 AC 128 trans. P.N.P. high gain 50p 
Q 8 4 AC 126 trans, P.N.P. .. 50p 
Q 9 7 OC 81 type trans. .. .. SOP 
Q10 7 00 71 type trans. .. S0p 
Q11 2 OC 127/128 Comp. pairs PNP/ 

Q12 3 

Q14 
Q15 
Q16 
Q17 
018 
Q19 
Q20 
021 
Q22 2 
Q23 1 

Q24 
Q25 
Q26 

AF 116 type trans.. .. 50p 
AF 117 type trace. - . . - 50p 
OC 171 H.F. type trans. .. 50p 
2142926 SiI. Epoxy trans. .. 509 
GET880 low noise Germ. trans. 50p 
NPN 1 0T141 & 2 ST140 50p 
Madt's 2 MAT 100 & 2 MAT ISO 50P 
Madt's 2 MAT 101 & 1 MAT 121 50p 
OC 44 Germ. trans. A.F. .. 50p 
AC 127 NPN Germ. trans. 50P 
NKT trans. A.F. R.F. coded .. 50P 
0A202 Sil. diodes cub -min. .. 50p 
UA 81 diodes . .. Sop 
114914 Sil. diodes 75PIV 75mA 50p 
0A95 Germ. diodes cub -min. 

IN 69 .. .. .. 5ßD 

Q27 2 10A 600PIV Sil. Recta. 18425R 50p 
Q28 2 fill. power recta. BYZ 13 . 50p 
Q29 4 88. trans. 2 x 214696, 1 x 2N697, 

1x214698 
Q30 7 Sil. switch trans. 214706 NPN.. 50p 

Q32 3 PNPwiSU, 
trans. 

ns. 20X214141 31, 
SOp 

1 X 2141132 .. 50p 
Q33 3 Oil, NPN trans. 2141711 50p 
Q34 7 Sll. NPN trans. 2142369, 

500MHZ .. 50p 
Q35 3 ßi1. NPP TO-5 2X2142904 & 

1 x 214295 . 50p 
Q36 7 2143646 TO -18 plastic 306MHZ 

NPN .. .. 50p 
Q37 3 2143953 NPN 8i1- trans. .. 58p 
Q38 7 PNP trans. 4 X 2N3703, 3 x 

2143702 
Q39 7 NPN trans. 4 X 2163704, 3 X 

2143705 
Q40 7 NPN 

2N37a8p. 
4X2N3707, 3x 

6ßp 
Q41 3 Plastic NPN TO -18 2143904 .. SOp 
Q42 6 NPN trans. 2145172 .. .. 50p 
Q43 7 BC 107 NPN trans. .. 50p 
Q44 7 NPN 

C709 
ana. 4 x BC108, 3 x 

5ßp 

i 

BI -PAK Semiconductors now offer you the largest and most popular range of 
available at these ESCLUSIVE LOW PRICES. T.T.L. Digital 8147414 Series fully 
coded, brand new to Manufacturers' Specifications. Dual In -Line plastic 14 & 16 pin 
packages. 

BI -PAL Price and Qty. Prices 
Order No. Description 1 -24 25 -99 100 up 

BP 00 =7400 Quadruple 2 -input NAND Gate .. 289 ß0y 
BP 01 =7401 Quadruple 2 -input Positive NAND Gate 

(with open collector output) OSP 269 
BP 02 =7402 Quadruple 2 -input Positive NOR Gates 28p 809 
BP 03 =7403 Quadruple 2 -input Positive NAND Gates 

(with Open- Collector Output) .. 88p SOp 
BP 04 =7404 Hex Inverters .. 23p 209 
BP 10 =7410 Triple 3 -input Positive NAND Gates 239 20p 
BP 13 =7413 Dual 4 -input Schmitt Trigger .. . .. S4g 82p 
BP 20 =7420 Dual 4-input Positive NAND Gatee .. .. 23» 309 
BP 30 =7430 8 -input Positive NAND Gates .. ESp 20P 
BP 40 =7440 Dual 4 -input Positive NAND Buffers .. Eß9 209 
BP 41 =7441 BCD to decimal nixie driver .. . - 579 779 
BP 42 =7442 BCD to decimal decoder (4 -10 lines, 1 of 10) 87p 779 
BP 47 =7447 BCD -Seven- Segment Decoder /Drivers 

(15 V Outputs) .. . L1.40 L1-30 
BP 50 =7450 Expandable dual 2-input AND -OR- INVERT 28p 20P 
BP 51 =7451 Dual 2 -wlde2 -input AND -OR- INVERT GATES 280 20p 
BP 53 =7453 Quad 2 -input Expandable AND -OR- INVERT 23p 20p 
BP 54 =7454 4 -wide 2 -input AND -OR- INVERT Gates .. 23p 209 
BP 60 =7460 Dual 4 -input Expander.. .. .. .. 239 209 
BP 70 =7470 Single-phase J -K Flip -Flop .. .. .. 859 329 
BP 72 =7472 Master -slave J -K Flip-Flop .. .. .. 85p 82p 
BP 73 =7473 Dual Master slave J -K Flip -Flop .. 43p 409 
BP 74 =7474 Dual 0 type Flip -Flop .. .. .. .. 43p 40p 
BP 75 =7475 Quad latch .. 479 45p 
BP 76 =7476 Dual J -K with pre -set and clear .. .. 479 459 
BP 80 =7480 Gated Full Adders. .. .. .. SIP 779 
BP 81 =7481 16 -bit read /write memory .. .. Lí85 L1.25 
BP 82 =7482 2 -bit Binary Full Adders .. .. .. L1.30 31.20 
BP 83 =7483 Quad Full Adder .. .. B7p 77p 
BP 86 =7486 Quad 2 input Exclusive QR Gates .. .. 80 
BP 90 =7490 BCD decade counter .. .. .. 879 
BP 91 =7491 8 -bit Shift Registers .. .. .. L1-21 
BP 92 =7492 Divide -by- Twelve Counters .. .. -. 879 
BP 93 =7493 4 -bit Binary Counters .. .. ... 87p 
BP 94 =7494 Dual entry 4 -bit shift register 
BP 95 =7495 4 -bit up -down shift register .. ß7p 779 e'79 
BP 96 =7496 5 -bit Parallel in parallel out Shift -Register .. 11.10 L1410 90p 
BP100 =74100 8 -bit Bistable Latches .. .. .. .. 3115 2185 2145 
BP118 =74118 Hex Set -Reset Latches .. .. .. 21.80 21.20 21.00 
BP121 =74121 Monostable Moltivibratore .. .. 87p 779 87p 
BP141 =74141 BCDtoDecimal Decoder /Driver .. 879 779 879 
BP145 =74145 BCD -to- Decimal Decoder /Drivers .. ..2180 Li70 L180 
BP151 =74151 8 -bit Data Selectors (with Strobe) . .. 31.40 21.30 Li-20 
BP15 3 =7 415 3 Dual 4- Line -to -Line Data Selectors/ 

Multiplexers .. .. .. .. L140 1130 L120 
BP191 =74191 Binary Counter reversable . .. .. 18.50 53.25 63.00 
Devices may be mixed to qualify for quantity price. Larger quantities - prices on 
application. (TTL 74 aeries only). 

Data is available for the above series of I.C.'s in booklet form. PRICE 13p. 

159 

15p 
15p 

15P 
15p 
15p 

Ì5D 
159 
15p 
679 
67» 

S1-20 
15p 

i5ñ 
16p 

29p 
299 
879 
87p 
439 
48p 
87p 

L115 
L100 

679 
709 609 
77p 879 

L1-00 87p 
77p 879 
77p 669 

.. 579 77p 67p 

Type No. 
LINEAR I.C's 

Case Leads Description 

BP201C-SL201C TO-5 8 

BP701C-SL7010 TO-5 8 
BP702C-8L702C TO-5 8 
BP702-72702 D.I.L. 14 
BP709-72709 D.I.L. 14 
BP709P-vA709C TO-5 8 
BP741-72741 D.I.L. 14 
µA703C-µA703C TP-5 8 
TAA263 TO-72 4 
TAAA293 TO-74 10 

1 -24 
G.P. Amp 

. 

. B3p 
OP Amp. . .. .. 539 
OP Amp Direct O/P . Bgp 
G.P. O.P. Amp (Wide Band) 53P 
High Gain OP Amp,. .. 53p 
High Gain OP Amp... 53p 
High Gain OP. Amp (Protected)75p 
F.R. -IF Amp .. . 48p 
A.F. Amp .. .. .. 709 
G.P. Amp .. .. .. 90p 

Price 
25 -99 I00 
58p 45p 
50p 45p 
50p 45p 
45p 40» 
459 409 
45p 401, 
801, 50p 
859 279 
60p 55p 
75p 709 

TTL INTEGRATED CIRCUITS 
Manufacturers Full outs' -out of spec. devices including functional units and part 
function but classed as out of spec. from the manufacturers' very rigid specifications. 
Ideal for learning about I.C.'s and experimental work. 

PAZ No. PAK No. PAN No. 
UIC00 =12 X 7400N 50p UIC42= 5 x 7450N 50p UIC80= 5 x 7480N 50p 
UIC01 =12 X 7401 509 131050= 12X7460N 50p UIC82= 5X748214 50p 

UICO2 =12 X 7402N 50p UIC51 =12 x 7451N bop UIC83= 5 x 7483N 509 

UIC03 =12 X 7403N 50p UIC60 =12 x 7460N 50p UIC86= 5 x 7486N 50p 
171004=- 12 x 7404N 50p UIC70= 8 x 7470N 50p - 171090= 5 X 7490N 50» 
UIC05 =12X7495N 60p UIC72= 8x747214 50p UIC92= 5X749210 50p 

UICIO= 12 x 7410N 509 UIC73= 8X747310 50p UIC93= 5X749310 60p 
UIC20 =12 X 7420N 509 01074= 8 X 7474N 509 UIC94= 5 x 749451 609 
UIC40 =12 X 7440N 509 UIC75= 8 X 747510 bOp UIC95= 5 x 7495N 50p 

8 UIC41= 0 x 7441AN 50p 
1ÌC 7O 8 X 747ti d 74 Op 1 

1056= 5 X 7496N 509 

Packs cannot be split but 20 assorted pieces (our mix) is available as PAK UIC %1. 

Every PAK carried our BI -PAK Satisfaction or money back GUARANTEE. 

DTL (Diode Traasistor Logic) INTEGRATED CIRCUITS manufacturers "Fall Outs"- 
out of spec. devices including functional units and part functional but classed as out 
of spec. from the manufacturera very rigid specifications. Ideal for learning about 
I.C.'s and experimental work. 
Pak No. Pak No. 
171C930= 12X$A930 .. .. 50P 1710948= 8x0A 948 .. .. 50p 

UIC932 =12 xµA 932 .. .. 50p UIC951 = OxpA 961 .. .. 6ßD 

UIC933 =12 X QA 933 .. .. 50p U10961 =12 X IaA 961 .. .. 50p 
UI0935 =12 X )rA 935 .. .. 50p UIC9093= 5 XµA 9093 .. .. 50p 

1710936=12x yA 936 .. .. 50p UIC9094= 5 X tut 9094 .. .. 50p 
UI0944 =12 x µA 944 .. .. 509 U109097= 5 X p.A 9097 .. .. 50p 
1710945= 8 X faA 946 .. .. Sop 11I09099= 5 x 1 A 9099 .. 509 

UIC946 =12 X µA 946 .. 50p ETC X 925 Assorted 930 Series Li-50 

Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UIC %9. 
Every Pak carries our BI -PAN Satisfaction or money back guarantee. 
Data Booklet available for the BP980 Series, PRICE 13p 

i 

ALL PRICES IN NEW PENCE. 
Please send all orders direct to our warehouse and despatch department. 

BI -PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 71). Overseas add extra for Airmail. Minimum 
GIRO 

order 

Cash with order please. 
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PROGRESSIVE POWER SUPPLY MODULES 
Based on many years experience in industrial electronics we 
have designed a carefully graded range of power supply 
modules. Intended for the serious constructor they are also 
suitable for Technical Colleges and other educational 
purposes. 
Our design and manufacturing experience and component 
bulk buying capacity make it possible to offer modules built 

and tested at very modest prices. All modules are sold with a 
"Money Back" guarantee of satisfaction. 
Built with the professional touch on specially designed 
printed circuit boards, all modules are fitted with edge con- 
nectors to permit easy insertion and removal. They may also 
be wired in where desired. 

71Z RANGE. Basic zener stabilised P.U. 
with floating output. For general use includ- 
ing switching & op. amp. circuits. Size 
4 "x4'. 

7129 ± 9vat30mA 1 Price £3-95 
71Z12 f 12v at 15mA J.each + £0.25 
71Z15 f 15vat10mA P & P 

71ZR RANGE. A more complex circuit 
than the 71Z Range giving greater stability 
with changing loads and with reduced ripple 
content. Output current limiting is included 
for general protection. An ideal P.U. for 
electronic instruments and control circuits. 
Size 4 "x3 ". 

712R9 + 9v at 40mA nom. 
Price £4 50 
each 

71ZR12 + 12v at 40mA nom. ±E0.25 
71ZR15 +15v at40mA nom. P &P. 

71ZA. An extension of the 71ZR embodying 
an error amplifier with current limiting and 
adjustable output voltage regulated to better 
than 1.5% for load and mains variations. 
Ripple better than 3mV. Size 4" x 4.4 ". 

71ZA. 15v ± 3v at 100mA. Price £5.50 
each +£0.25 
P &P. 

714. Special power unit suitable for the Audio 
Signal Generator described in the May issue. 

........... Price £4.20 each + £0.25 P & P. 

We are also distributors of the full range of Newmarket Transistors Limited's P.C. Modules Trade enquiries invited. 

HARVEY HALL (Dept. P.W.), BRECKLAND WORKS, EARLS ST., THETFORD, NORFOLK. 

LOOK AT THESE PRICES 

CARTRIDGES 
/loos GP67.2, GP91.35C 21.125 ; Acos GP93 -1 
£1.33} ; Acoe GP94 -1 21.1325 ; Sonotoue 9TAHC 
21.971. AU above in makers' cartons. BSA X4H 
51.50. 

THIS MONTH'S SPECIAL OFFER 
Garrard SP25 Mk. III with KS40A cartridge. 
In good quality teak plinth with perapex dust 
cover. Complete with a0 leads ready to use £20. 
SP25 Mk. III deck only less cartridge 211.87. 

PLUGS & SOCKETS 
Phono plugs, assorted colours 41p ; 45p per doz.; 
Coaxial plugs, aluminium 759; Coaxial couplers 75p; 
2 pin DIN plugs 15p; 3 pin DIN plugs 159; 5 pin 
DIN plugs 170; 2 pin, 3 pin & S pin DIN sockets 75p; 
Wander plugs 2 5p; sockets 35p; Banana plugs 55p; 
Sockets 5p; 3.5mm J /Plugs 75p and 125p; Standard 
J /Plugs with Bolder terminals 10p ; Chrome 15p ; 

Side Entry J /Plugs black and chrome 24p; Insulated 
j /sockets -o/ect 20p, c/cet 171/ 

ELECTROLYTIC CAPACITORS 
4nF 150v 4p ; 8uF 500v 15p ; 10uF 150v 4p ; 
12uF 25v 4p ; 16uF 450v 14p ; 16uF + 18uF 
450v 284p ; 30uF 10v 49 ; 50uF 10v 49 ; 

100uF 9v 4p ; 100uF 12v 4p ; 150uF 12v 4p ; 

820aF 9v 5p ; 1500uF 30v 199 ; 10uF 16v 7/p ; 

5000uF 25v 509 ; 10,000uF 25v 759 ; 20,000uF 
80v £1.05. 

MICROPHONES 
Aces Mia 45 2112k ; Acos Mie 60 991p ; Planet 
CM70 £1.50 ; Hand Mike 750. 

VALVES 
PY81 88p ; PCL82 89p; EF.183 45p ; EF184 459 

Postage extra. 

GEORGE FRANCIS (Dept PW), 
12 -14, MIDDLE GATE, NEWARK, NOTTS. 

Telephone : Newark 4738. 
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T -WAVE H A SHOR 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short-Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.N., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price £3.80 (post & packing 20p.). 
Customer writes: "Australia, India and America 
at loud volume. " -'I am 14 years of age and have 
logged over 130 stations, plus countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. (Mail order only.) Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

PUT YOUR AERIAL WHERE 

IT CAN REALLY WORK! 
The ideal way to boost 
your TV, amateur or 2 -way 
radio signal is to mount 

your 
aerial on a TELO- 

NOTE THESE FEATURES 

a Telescopes down to 10' 

3 Models giving 30', 40' or 
50' 

May be 
d 

erected single 

Can be rotated at ground 
level to point the aerial 
in the required direction 

Sections slide smoothly; 
galvanised inside and 
out 

Full range of accessories 
for ground wall or 

roof mounting 

a Rigging kits In- 
clude guys, 
hinged base, 

thimbles, 
etc. 

Prices Mast only 
(carr. paid) 
U.K. Mainline 30° £14.40 

40' £10.50 
50' £19SO 

Mast and 
Rigging Kit 
£19.95 
£25.50 
£31 -50 

WESTERN ELECTRONICS (U.K.) LTD. 
ROOM I.P.W. OSBORNE ROAD, 

TOTTON, SOUTHAMPTON SO4 4DN 
Tel: Totton4990 Cables: Aerial Southampton. 
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grated circuit -it was a clever bit of camera 
trickery!). Anyway, Mr. Ellis says that in his set 
there are more wires with nothing at the end of 
them than there are connecting components. The 
components appear to be in good condition. There 
valves are included (PM1A, D210, PM1LF- possibly), 
the valve -holders are square and the four pins 
marked F, A, F, G. Stamped on the holders is the 
word "Benjamin" and "Genuine Bakelite." 

There are two variable capacitors made by Ormond 
Engineering Co. each fitted with a dial similar to the 
"Committee Superfet ". The coil is 7in, long and 4in. 
in diameter and is stamped "Trade ISOLO Mark" 
there are three windings of cotton or silk covered 
wire. Resistors are Dubilier Dumetohm which have 
the appearance of cartridge fuses, each one clipping 
into a holder. The capacitors have thumbscrew 
terminals as does a fully- shrouded transformer 
inscribed "Hollingwood" with markings for 
secondary, primary, grid, plpate, h.t.+ and +D. 
Also, one point to note is that there is a bracket 
attached to the base -board reading "Etherplus." 

Once again, the staff of P.W. would like to hear 
more about this, so please drop us a line, and we'll 
pass the letters on. 

Our aerial photograph is enough to make Dave 
Gibson's hair curl ( "what hair ?" shouts someone from 
the back row). What about strapping this one on the 
top of your wagon, Gibby and working a bit of mobile 
DX? 

Actually it's an early frame aerial used for direction -finding in aircraft. 
The date is about 1916 and the photograph was lent to the Science 

Museum by the National Physical Laboratory. 

In "Going Back" May 1971, we published a photograph 
which we captioned "Magnetic Detector ". This should 
have read "Multiple Tuner" and we would like to 
thank all those readers who were kind enough to 
point this out. 

w 
Jiractícae 9.11keeet 

"Deagneed J,iiapticv" 

1971 

This year we are sponsoring another 
Project Autumn competition. The rules have 
been amended so that the PW "Designer's 
Trophy" 1971 will be awarded to the author of 
the best constructional article published in 
PW issues dated July 71 to March 72 inc. 

NO DELAYS! 

PAYMENT ON PUBLICATION 

NO FORMS ! 

RULES 

1. The winning entry will be chosen by a panel of 
judges from among articles published in issues of 
PW dated July 1971 to March 1972 inclusive. The 
Editor's decision on all matters arising will be final. 

2. The winner of the competition will receive and retain 
outright the PW "Designer's Trophy 1971 ". Other 
prizes will be awarded to the best runners -up. 
Articles will be paid for as soon as possible after 
publication. 

3. Articles submitted for the competition should con- 
form to the general style of material published in 
PW and must describe the operation and construc- 
tion of a piece of radio, audio or test equipment that 
has been designed and built by the author. 

4. Articles should, preferably, be typed using double 
spacing, leaving wide margins, on one side only of 
each sheet. Circuit diagrams and any other drawings 
must be separate and numbered to agree with the 
text. Author's roughs must be clear enough to 
permit re- drawing. Components lists must also be 
separate and laid out to the standard PW format. 

5. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Photographs may be identified by sticking a label on 
the reverse instead of writing on the back of the 
photograph itself. 

6. Components used in the design must be readily 
available from retail sources. 

7. Articles should be sent to the Editor, Practical 
Wireless, Old Fleetway House, Farringdon Street, 
London, E.C.4. Authors will be advised as soon as 
possible of the acceptance or rejection of their 
articles. Equipment, the subject of an article must 
not be sent to the Editor until advised to do so. 

8. Employees and staff of PW are not eligible for entry 
to this competition. 

SUBMIT YOUR ARTICLES NOW 
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racically 
ire ess 

by HENRV W' 
MOTORING correspondents 

are fond of telling us the 
tales of woe they ex- 

perience with their new cars. 
Doors jam, windscreen wipers 
fail, handles fall off, and other, 
more technical failings begin to 
show after a short spell of use. 
"The suspension suffered badly 

. experience with their new cars. 

from hugging on anything more 
than a twenty -degree bend . " 

They don't know the half of 
it. The benefits of mass produc- 
tion hit the radio industry long 
ago, and with all the paraphenalia 
of printed circuits and peripheral 
hardware, modern . radio and 
audio equipment has reached its 
nadir of vulnerability. 

Only last week we had a very 
expensive, very elaborate hi -fi 
amplifier on the bench, sighing 
dolefully. It coudn't sing; its pro- 
tection circuits, which comprised 
more than half the twisted jungle 
through which we tried to hack 
our way, did their work too 
thoroughly. Every time a signal 
pushed past the preamps, Trl 
switched hard on, putting Tr2 
"off" and interrupting the bias 
control of Tr3 which promptly 
bottomed. This overcame the 
zener regulation of Tr4 which is 
in the feedback line of .. . 

Henry tuned in last week, 
hoping to brush up his faltering 
maths, and was greeted with the 
pontifical statement: "Mathe- 
matics is not so much about num- 
bers as about sets." 

Sets? Sets of what? Or did the 
Professor mean wireless sets? It 
might have been appropriate 'to 
our subject if he did, for the 
ensuing discussion was more 
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philosophical than enlightening. 
Some of the equipment that 

comes in for service within weeks 
of being sold must have been 
assembled under similar condi- 
tions. Perhaps, in the Buzzbox 
factory in Arnold's Wick, SW 19, 
the wires have got crossed and 
those overtime earners on Satur- 
day mornings are listening to the 
cut and thrust of O -U discussion. 

Well, not so much cut and 
thrust as snip and shove. Which 
may account for some of the un- 
tightened b e a r i n g clamps, 
twisted drive cords, unsealed 
iron -dust cores and knobs that 
fall off. The operator is away in 
a dream, lapped by the lulling 
voices. There used to be a saying 
in a radio factory where Henry 
once worked : "Lil's in love 
again." 

It was invoked whenever we 
slaves of the troubleshooting de- 
partment discovered a "run" of 
faults. 

The inspectors would reject one 
set in five for "no -go" faults, nor- 
mally. Then would come a spate 
of rejections, and we -the only 
true engineers in the factory, we 
averred, not excepting the de- 
signer -ran our delicate diagnos- 
tic probiscuses over them. 

Hovering at our shoulder, the 
Production manager waited for 
the dread words: "R21 wrong 
value, should be 33k, not 33 
ohms." We laid bets on the num- 
ber of sets that Lil had allowed 
through as she dreamed over the 
new boy. The variables for handi- 
capping were the rate of the con - 
veyor, the alacrity of the Produc- 
tion manager and, top weight for 
the course, the slowness of the 
troubleshooter. 

In that sort of job, every day 
was Saturday. Down in Arnold's 
Wick, SW 19, the Monday set, the 
rogue receiver, is the speciality of 
their range. After a week of use 
it hesitates and splutters. 

We bang it. A knob falls off. 
We shake, and two programmes 
arrive together. The volume con- 

No. 82 

Lii's 
in love 

trol adds its crackling obligatto 
and then the tiny loudspeaker 
squawks in protest. So we take 
it in for service. 

The knowledgeable salesman 
shakes his head sadly. `Perhaps 
the worst model they made," he 
pronounces. "You didn't buy it 
here of course ?" His question is 
more a statement; that isn't the 
sort of trash they would sell. But 
they do, eventually, repair it, 
after weeks of waiting for irre- 
placeable parts that have to be 
ferried from Japan in a leaking 
sampan. 

And within another week it 
splutters and coughs into silence. 
A little tense, we face the sales- 
man again. Could we see the 
manager? Not, it seems, without 
an appointment, but they guaran- 
tee their work and condescend to 
look at it again. 

This time, again with a bill to 
pay, we are told that another 
vital component has failed. "Quite 
unforeseeable. The quality of the 
components used in these -er- 
less expensive receivers ." The 

'Lii's in love again.' 

work done on their last job, the 
guaranteed work, could not 
cover the eventuality of that 
component's failure. 

It would have been better, less 
expensive, if we had faced up to 
the truth. Ours was a Saturday 
set, or a Monday set, or whatever 
day our Lil habitually assembles 
errors down in Arnold's Wick, 
SW 19. Better thrown away. 
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uper IC-12 

High fidelity Monolithic Integrated Circuit Amplifier 
Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi -Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 
1. Higher power. 
2. Fewer external components. 
3. Lower quiescent consumption. 
4. Compatible with Project 60 modules. 

5. Specially designed built -in heat sink. 
No other heat sink needed. 

6. Full output into 3, 4, 5 or 8 ohms. 
7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 Hz to 100KHz f 
1dB. 

Total Harmonic Distortion Less than 
1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 
Power Gain 90dB (1.000,000,000 times) 

after feedback. 
Supply Voltage 6 to 28 volts (Sinclair 

PZ -5 or PZ -6 power supplies ideal). 
Size 22 x 45 x 28 mm including pins and 

heat sink. 
Input Impedance 250 Kohms nominal. 
Quiescent current 8mA at 28 volts. 
Price: including FREE printed circuit board 

for mounting. £2.98 Post free 

With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick -up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project 60 range 
such as the Stereo 60 and A.F.U. may be 

added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

Sinclair Radionics Ltd., London Rd, St. Ives 

Huntingdonshire PE17 4HJ 
Telephone St Ives (048 06) 4311 SIr1C0ir' 
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Sinclair Project 60 

the world's most advanced- high fidelity modules 
Sinclair Project 60 presents high 
fidelity in such a way that it meets every 
requirement of performance, design, 
quality and value and now that the re- 
markable phase lock loop stereo FM 
tuner is available, it becOmes the most 
versatile of high fidelity systems. With 
Project 60, it is possible to start with a 

modest mono record reproducer and 
expand it to a sophisticated stereophonic 
radio and record reproducing system of 
fantastically' good quality to hold its own 
with any other equipment, no matter how 
expensive. Project 60 is a unique high 
fidelity module system where compactness 
and ease of assembly are combined with 

System The Units to use 
A Simple battery Z.30 

record player 
B Mains powered record Z.30, PZ.5 

player 

together with Cost of Units 
Crystal P.U., 12V battery £4.48 
volume control 
Crystal or ceramic P.U. £9.45 
volume control etc. 

C 20 +20 W. R.M.S. stereo 2 x Z.30s, Stereo 80, 
amplifier for most needs PZ.5 

Crystal. ceramic or mag. 
P.U., most dynamic 
speakers. F.M. tuner etc. 

£23.90 

D 20 +20 W. R.M.S. stereo 2x2.30s, Stereo 60, 
amplifier with high PZ.6 
performance spkrs. 

High quality ceramic or £26.90 
magnetic P.U., F.M. Tuner. 
Tape Deck, etc. 

E 40+40W. R.M.S. de- 
luxe stereo amplifier 

2 x Z.50s, Stereo 60 
PZ.8, mains trsfrmr 

AsforD £34.88 

F Outdoor P,A. system Z.50 Mic., up to 4 P.A. speakers £5.48 
controls. etc. 

G Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers, etc.. £19.43 
controls 

H High pass and low pass A.F.U. 
filters 

C.D or E £5.98 

J Radio Stereo F.M. Tuner C, D or E £25.00 

circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 
extraordinarily easy to assemble any 
combination of modules using nothing 
more complicated than the simplest 
of tools, and you certainly do not have 
to be experienced to build with complete 
confidence. The 48 page manual free 
with Project 60 equipment makes every- 
thing easy and you can house your 
assembly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 
have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
money because Project60 is the bestselling 
modular system in Europe and can there- 
fore be produced at extremely competitive 
prices and with excellent quality control. 

Sinclair Radionics Ltd., London Road, St. Ives. 
Huntingdonshire PE17 4HJ. 
Tel: St, Ives (048 06) 4311 

Sinclair 
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Sinclair Project 60 
Z.30 & Z.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z.30 or Z.50 amplifiers in your 
Project 60 system will depend on personal 
preference, but they are the same size and may 
be used with other units in the Project 60 
range equally well. 

SPECIFICATIONS (Z50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 
20 watts R.M S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts. 
Frequency response: 30 to 300 000 Hz ±1 dB. 
Distortion: 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB un- 
weighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size 3x 2äx} in. 
Z.30 
Built tested and guaranteed with circuits and 
instructions manual £4.48 
Z.50 
Built, tested and guaranteed with circuits and 
instructions manual. £5.48 

Power Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and PZ.8 (for use 
with Z.50s) to the right. Use PZ.5 for normal 
Z.30 assemblies and PZ.6 where a stablised 
supply is essential. 
PZ -530 vofts'unstabilised £4.98 
PZ -6 35 volts stabilised £7.98 
PZ -8 45 volts stabilised 
(less mains transformer) £7.98 
PZ -8 mains transformer £5.98 

Guarantee 
If within 3 months of purchasing Project -60 
modules directly from us, you are dissatisfied with 
them, we will refund your money at once. Each 
module is guaranteed to work pe fectly and should 
any defect arise in normal use we will service it at 
once and without any cost to you whatsoever 
provided that it is returned to us within 2 years of the 
purchase dare. There will be a small charge for 
service thereafter No charge for postage by 
surface mail. Air -mail charged at cost 

Stereo 60 
pre- amp /control unit 

Designed for the Project 60 range but suitable 
for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are 

used throughout, achieving a really high 
signal -to -noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 

provided for all the usual inputs. 

SPECIFICATIONS 
Input sensitivities: Radio -up to 3mV. Mag. p.u. 
3mV: correct to R.I.A.A. curvet 1 d B :20 to 25,000 Hz. 

Ceramic p.u. -up to 3mV: Aux -up to 3mV. 
Output: 250mV 
Signal -to -noise ratio: better than 70dB. 
Channel matching: within 1dB. 
Tone controls: TREBLE + 15 to -15dB at 
10KHz` BASS + 15 to -1 5dB at 100Hz. 
Front panel: brushed aluminium with black knobs 
and controls. 
Size: 8k x 1)x 4 ins. 

Built. tested £9 98 and guaranteed. 

Active Filter Unit 
-. 

For use between Stereo 60 unit and two Z.30s 
or Z.50s, and is easily mounted. It is unique in 

that the cut -off frequencies are continu- 
ously variable. and as attenuation in the 
rejected band is rapid (12dB1octave), there is 

less loss of the wanted signal than has 
previously been possible. Amplitude and 
phase distortion are negligible. The A.F.U. is 

suitable for use with any other amplifier system. 
Two stages of filtering are incorporated - 
rumble (high pass) and scratch (low pass). 
Supply voltage - 15 to 35V. Current - 3mA. 
H.F. cut -off ( -3dB) variable from 28k Hz to 
SkHz. L.F cut -off ( -3dB) variable from 25Hz 
to 100Hz. Distortion at 1 kHz (35V. supply) 
0.02% at rated output. 
Built, tested £5.98 and guaranteed 

Stereo FM Tuner 

first in the world to use the 
phase lock loop principle 
Before production of this tuner. the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio over other systems. Now, 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include varicap 
diode tuning, printed circuit coils, an I.C. in the 
'specially designed stereo decoder and squelch 
circuit for silent tuning between stations. 
Sensitivity is such that good reception be- 
comes possible in difficult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of wire are enough 
for an aerial. In terms of a high fidelity this 
tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 

rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 

used to advantage with any other high fidelity 
system. 

SPECIFICATIONS: 
Number of transistors: 16 plus 20 in I.C. 
Tuning range: 87.5 to 108 MHz 
Capture ratio: 1.5dB 
Sensitivity: 21.LV for 30dB quieting: 7µV for full 

limiting. 
Squelch level : 20µV. 
A.F.C. range: *200 KHz 
Signal to noise ratio: >65dB 
Audio frequency response: 10Hz -15KHz 

( *1dB) 
Total harmonic distortion: 0.15% for 30% 

modulation 
Stereo decoder operating level: 2µV 
Pilottone suppression: 30dB 
Crosstalk: 40dB 
I.F. frequency:10.7 MHz 
Output voltage: 2 x 150mV R.M.S. 
Aerial Impedance: 75 Ohms 
Indicators: Mains on: Stereo on; tuning indicator 
Operating voltage: 25 -30 VDC 
Size: 3.6 x 1.6 x 8.15 inches: 91 ..5 s 40 x 207 mm 

1 

Price: £25 built and tested. Post tree 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send Name 

Address 

for which I enclose cash/cheque /money order. PW772 
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BARGAIN COMPUTER BUMPER 
RDARDS 

00 

Many Resistors, Con- 
densers, Diodes and 
Transistors (minimum of 
4 transistors on each 
board). 

S 5 BOARDS. FOR 120p. 
Post Free. 

CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY 
This compact unit (size 8r" X 51" 
X 3" high) is connected directly across 
the speaker output of an amplifier, it will 
then convert audio signals into a spectacular three 
colour light display (500 watts light output each colour) Send N.A.E. 

for further details. L18.50 P. & P. 

Piane oaf( ice No. 17 for de>noneeration*. 331' 

LIGHT DIMMER 
The unit comes complete with MK Ivory 
Front Plate and Control Knob, when used in 
place of 
ro mlighti 

Light your 
from, off to fui brightness 

y 

Power- up to 300 watts inteference suppressed 

£2.75 +$P&P- 

EMI LOUDSPEAKER 450 
10W 13in X Sin f two 2.21in 

tweeters and 
cross -over. All 
wired and ready 
for use. This 
ever -popular 450 
in 3-8 -15 ohm 

L3.50 p 
P. & P. each. 

100 WATT 
HIGH 

POWER 

AMPLIFIER 

IN In excess 
of 100 watt 
peak output 
Open and short circuit proof 
Sensitivity lOmV for full output 
Frequency Response 10- 25,000Hz 
Safe with all loudspeaker systems, 
4 to 16 ohms 
Silicon transistors used throughout 

lF.E.T. 
Front end 

E42.00 áf 
purchased 440,00 A ith light unit above 

Post and Insurance £1.00. 

GUARANTEED 12 MONTHS 

Batten Eliminate 
Plug your transisto 
radio, amplifier, 
cassette, etc., into 
AC mains through 
this compact elmi- 
Motor. 21" x 2" x 3" 
approx. 6v 21.50; 9v 
£1.50; 70v complete 
with cable & plug for 
Philips cassette 
£2f00, p & p 8p each 

RADIO LTD 
I I & 40 MAYES RD 
LONDON N22 6TL 

888-3206 
MAIL ORDER 

DEPT. 
No. 11 

MAYES RD, 
LONr22 N 

6TL 

TRANSFORMER 
SCOOP 

Primary 220, 250 v. fused. 
Secondary. 220 v. at 50mA. 
6.3v at 1 amp. 
Overall size 21' a 2' a 2 ¡" 
high. 

63p P.e&'P.15p. 

Our new branch is nom 

13 SOUTH MALL, 

EDMONTON 
GREEN, 

EDMONTON, N.9 
Phone 01- 803 -1685 

Carrying an ever in- 
creasing stock of com- 
ponents, electrical, 
surplus and HI -FI 

D.P.D.T. SLIDE, 
SWITCH 

tia 
)31 %E 
11 ins long 11 wide 

each I3p 3p Post a_e 

G.E.C. RATCHET RELAY No 
3-make breeak /07e nttests. 

1- 

changeover. All New and Boxed. 30p. each. Post 5p, 

BLACK Aiii; TERMINALS 
Length as 
indicated 1 inch 
lOp per pair 
P&p 3p. 

COMPONENT CENTRE 
8 x 6 Printed circuit board 10p each 

By100 Type rectifier 800 Ply 750 mA 18899p 

4 Pin transistor holders 82íp 25 Bohm speaker 
U 2 Battery holders 

15íe 10011M W/W Pots 
2 -Op 0081 Heat clips (double) 

25p Tape rev coumters 
1,500mF 150v DC 4" x 2" dia approx 40p 
Flex connector tamp approx non -reversible 

Ideal for loudspeaker connections Sp 
Pleme include Poet &Packing 

Perm 8.9. Ë . for return of post quote of your electronic project. 

SOLID STATE BLOCK MODULES 

Phono pre -amp E1311 input 
180k: gain 28dB max out 
3 volt: max input 50mV. 
Tape pre -amp as above E1313. 
Power amp E1314 input 1,000 
ohms gain 20dB 300mW. 
Organ tone ose E1315 tone 
freq. 200.1k, Hz output 80mW. All aoove modules 9 

volt. Dual flasher E1318 flash time 1 -4 secs power 6 

volt. Lamp 6v 150nmA. All at £1.25 P. & P. 10p 

DWELL TIME UNIT 
These small units contain the 
following components: 700 ohm 
DPIT relay with base, 11F 
050v. paper, 0-011F 400v. paper, 
5011F 35v. electrolytic, 3 diodes 
00200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre -set pot, 4 pin din 
plug & skt., 4 foot of 4 core 
screen. All housed in a small neat meml box. Can 
be made into many timing devices. 43yá p p Sp 

' 

EX RENTAL TV's 
19" - £29.95 

23" - £39.95 

All Channels 405/625 
2 Years Guarantee. 

Free List by return. 

17" Slim line TV's £11.95, 15" Slim line TV's £15.95. Guaranteed 2 years. 
Send for List. Carr. & Ins. all sets £t -05. Daily demonstrations to personal 
shoppers, 

TEAK HI -FI STEREO CABINETS £14'95 
Brand New 44" wide X 16" deep X 18" high with Legs. A superb piece of 
furniture. Carr. £1 OD. 

TRANSISTOR GANG CONDENSERS 30p. Minature AM precision 
Tape Motors £1.95 famous German manufacturer. 200/250V. Post top. 

Transistor Radio Cases: 25p each. 
Size 91-" X 6 +" x 31". P. & F'. 15o. 
SPEAKERS 50p 2#" 80 BRAND 
NEW. P. & P. 5p. 

TRANSISTORS Peet Free 
AC 126 AF 179 OC 81 
AC 128 OC 44 OC 81D 
AF 114 OC 45 
AF 117 OC 71 15p each 

POTENTIONMETERS 23p each 

TV 
GUARANTEED 

TUBES REBUILT 
2 YEARS 

Double d switched Dwi 500 KSI /500 KO 32" shaft 
Dwitched oubled 
S 500 KS2 /100 K52 2" shaft 
Double d 
Switched 1 MEG /100 KO 11" shaft 

17" & 19"- £5.95, 

Bowls. Carr. 53p. 

LTD. 
Park, 8.12 
for Free List 

Post. & Pack. 5p. -4 for 1Op 

KNOBS 100,000 to 
clear (Brand New) 
100 assorted Radio & T.V. knobs 50p. 
Postage 10p. (If you require sets 2 to 
6 just ask) 

DUKE & CO. (LONDON) 
621/3 Romford Road, 
Phone 01 -478 6001 -2 

14 "- £3'95, 
21" &23"-£6.45. 
Exchanged 

Manor 
-3 Stamp 
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FREE FLOG LIST No.6 
Score 

Bá gais ns 

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS 

HUGE RANGE OF SPECIAL SNIPS - 
STEREOS, DECKS, TAPE RE- 
CORDERS, AMPLIFIERS, SPEAK- 
ERS. TRANSISTORS, VALVES, 
COMPONENTS -AT ALL BRAN- 
CHES. 

TECHNICAL 
TRADING 

* Portsmouth -350 Fratton Rd. 
Tel. 22034 

* Southampton -72 East St. Tel:25851 
* Southampton -77 East St. Tel. 31276 
* Brighton -6 Queens Rd. Tel: 23975 

** All Mall Order Tel: 0903 882299 
15 -17 QUEEN ST. ARUNDEL 

ENORMOUS PURCHASE. GUARAN- 
TEED. APPROX. HALF PRICE. 
WORLD * TAPE * FAMOUS 
Standard Play Double Play 

3m. 150ft. 12p 3in. 300ft. 60p 
4in. 30011. 23p 4in. 600ft. 40p 
lin. 600ft. 880 bin. 1,200E. 765 
lfin. 900ft. 52» Sfin.1,800ft. 96p 
7in. 1,200ft. 6ßp 7in. 2,400ft. 21.25 

Long Play Triple Play 
Mn. 225ft. 14p 4in. 900ft. 855 
4in. 450ft. 289 31n. 1,800ft. £1.25 
Sin. 900ft. 53p 5fin.2,400ft. £1.70 
51in.1,200ft. 65p lin. 3,600ft. £2.20 
lin. 1,800ft. 039 

Quadruple Play 
Pottage 5p reel. 3ín. 600ft. 489 

Post Free lees 5% on three reels. 
Quantity and Trade enquiries invited 

When in LUTON, °BEDS, , you must visit the; 

SELF- SERVICE' RADIO COMPONENTS SHOP 

Serve yourself from a selection of -1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 

Closed all day Wednesday. 

SURPLECTRONICS" 
216 LEAGRAVE ROAD, LUTON, BEDS 
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BI PREPAK 
LIMITED 

FULLY TESTED AND MARKED 

AC107 
AC 126 
AC 127 
AC 128 
ACI 76 
ACYI7 
AF239 
AF186 
AF139 
BC 154 
BCI71 = BC107 
BC172 = BC108 
8E194 
139274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSY95A 
OC41 
0C44 
0C45 
0071 
0072 
0073 
OCBI 
00810 
0083 
0C139 
OC 140 

£p 
0-I5 
0-13 
0.17 
0.13 
025 
0-15 
037 
0.50 
0-37 
0.25 
0-13 
0-13 
0-15 
0.15 
020 
0-57 
0.13 
013 
0-13 
013 
0-a5 
0-13 
0-13 
0-13 
0-13 
0-13 
0.17 
0.13 
0-13 
0-20 
0-13 
0-17 

0C170 
0C171 
OC200 
0C201 
2G301 
2G303 
2N711 
2N1302-3 
2N1304-5 
2N 1306-7 
2N1308-9 
2N3819FET 
Power 
Transistors 
0C20 
0C23 
0C25 
OC26 
OC26 
OC35 
0C36 
AD149 
AUY10 
25034 
2N3055 
Diodes 
AAY42 
0A95 
OA79 
0A81 
1N9114 

0.23 
0-23 
0.25 
025 
0-13 
0.13 
0-50 
0-20 
0-25 
0-30 
0.35 
0-45 

0-50 
0.30 
025 
0-25 
0.30 
0.25 
0.37 
0-30 
i25 
0.25 
0.63 

0 -lo 
0I9 
0.09 
0.09 
0.07 

FREE! 
PACKS OF YOUR OWN CHOICE UP TO 
THE VALUE OF SOp WITH ORDERS 

OVER £4 

CLEARANCE LINES 
TO MAKE ROOM FOR NEW STOCK 
0071, 0072 transistors unmarked fully tested Sp. 
TIC45 thyristors 6 amp 60V fully marked and 
tested Texas plastic -type ISp. 
CR525/025 Thyristors 25 amp 25V 25p. 
I.C's fully marked and tested by AEI. Gates 25p. 
Flip flops 50p. 
709C linear amp TO -5 can 50p. 

I watt tener diodes 7.5V, 6,8V, 24V, 27V, 30V and 
43V Sp each. 
0A47 gold bonded diodes 3p. 

COLOUR T.V. LINE OUTPUT 
TRANSFORMERS 

Designed to give 25kV when used with PL509 
and PY500 valves. As removed from colour 
receivers at the factory. 

ONLY LI each 
post and packing 23p. 

SPECIAL LINE 
I AMP Bridge rectifiers lin Square 
100 PIV.= 25p 400 PIV. =17p. 800 FIV =Sop. 

PAK F.3 13p 
Complementary Set. PAIR 

NPNIPNP Germ. Trans. 

BUMPER BUNDLES 
These parcels contain all types of surplus elec.- 
tronic components, printed panels, switches, 
potentiometers, transistors and diodes, etc. 

2 LBS IN WEIGHT FOR £1 
Post and packing 25p. 

OUR VERY POPULAR 3p TRANSISTORS 
FULLY TESTED & GUARANTEED 

TYPE " A " PNP Silicon alloy, metal TO -5 can. 25300 type, direct replacement for the 0C200/203 range. 

TYPE " B" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3 and 2N4059/62 range. 

TYPE " E " PNP Germanium AF or RF- please state on order. Fully marked and tested. 

TYPE " F " NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, II. 

NEW TESTED AND GUARANTEED PAKS 
02 4 Photo Cells, Sun Batteries. 

0.3 to 0.5V, 0.5 to 2mA. 
879 

50p 
4 IN4007 Sil. Rec. diodes, 50p 1,000 PIV lamp plastic 

50p 881 10 Reed Switches, mixed types 
large and small 

1399 200 

H4 250 

H7 40 

Mixed Capacitors. Postage I3p 50p Approx. quantity, counted by 
weight 
Mixed Resistors, Postage lop. 50p Approx. quantity counted by 
weight 
Wirewound Resi 50p types and values. Postage 

stors. Mixed 
8p. 

HE 4 8Y 127 Sil. Rets. 50p 1000 PIV. 1 amp. plastic 
H9 2 OCP7I Light Sensitive 50p Photo Transistor 
H12 20 N9s m, SOp bran new 

KT155125d 
stock 

Ger 
cl. earance 

diodes 

NIB 
1O 

OC7117 
type PN5 P 

uncoded black glass 50p Germ. 
H19 10 OC8D cde white 50p glass 

Il8Itype. 

PunNP 
oGermd 

. 

H29 20 OC200111213 PNP Silicon 
uncoded TO -5 can 50p 

H29 20 
p0A47 

gold 
bonded 

diodes 50p 

F.E.T. PRICE BREAKTHROUGHI!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excellent 
replacement for the 2N3819. 

Data sheet supplied with device. 

1 -10 30p each, 10 -50 25p each, 50+ 
20p each. 

BULK BUYING CORNER 
NPNIPNP Silicon Planar Transistors TO -18 
mixed untested similar to 2N706 -6A -8, 
BSY26- 7A9 -95A and BCY70 etc. £4.25 per 
500. £8 per 1000. 

NPN Silicon Planar transistors plastic encap- 
sulation untested similar to 2N3707 to 3711. 
£4.25 per 500. £8 per 1000. 

Silicon planat diodes do -7 glass similar to 
0A200 -202, BAY3I -36. £4.50 per 1000. 

NPNIPNP Silicon planar transistors plastic 
TO -18 similar to BC113 -4, BC153 -4, BF153- 
160, etc. £425 per 500. £8 per 1000. 

NPN Silicon planar transistors TO -5 can 
similar to BC14213, BFY50 -2 -3. £5.25 per 500, 
LID per 1000. 

OC44, 0C45 transistors fully marked and 
tested 500 to 999, 8p each, 1000+ by each. 

0071 transistors fully marked and tested, 
500 to 999, 6 each, 1000+ Sp each. 

A amp minature plastic diodes IN4001 at 
500 to 999, 4p each, 1000+ 3p each. 
1N4004 at 500 to 999, Sp each, 1000 -- 4p each. 
IN4006 at 500 to 999, by each, 1000 -i- 5p each. 
1N4007 at 500 to 999, 8p each, 1000+ 7p each. 

NEW UNMARKED UNTESTED PAKS 
866 1so Germanium Diodes 

Min. glass type 50p 
083 200 Trans. manufacturers' rejects 50p 

all types NPN, PNP, Sil. and 
Germ. 

B 84 MO Silicon Diodes 00-7 glass 50p equiv. to 0A200, 0A202 
B 86 5O Sil. Diodes sub. min. 

IN914 and 11,1916 types 50p 
B88 SO Sil. Trans. NPN, PNP 

equiv. to OC20011, 
2N706A, BSY95A, etc. 

SOp 

B60 le 7 Watt Zener Diodes 
Mixed Voltages 50p 

H6 40 250mW. Zener Diodes 50p 00.7 Min. Glass Type 
HIO 25 

lMixed 
volts, If watt Zeners. 50p 

op hat type 
H11 30 MAT Series " alloy " pnp 

Transistors 50p 
H15 3o Top Hat Silicon Rectifiers, SOp 750mÁ. Mixed volts 
H16 8 Experimenters' Pak of 50p Integrated Circuits. Data 

supplied 
H2O 2O BY12617 TypSilicon 50p 

Rectifiers, I amp plastic. 
Mixed volts. 

Make a Rev. Counter for your Car. The 
'TACHO BLOCK'. This encapsulated 
block will turn any 0 -1mA meter into a 
linear and accurate 
counter for any car. each 

FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 
TRANSISTORS, RECTIFIERS 

FULL PRE -PAK LISTS 
& SUBSTITUTION CHART 

MINIMUM ORDER SOp CASH WITH 
ORDER PLEASE. Add lop post and 
packing per order. OVERSEAS ADD 
EXTRA FOR AIRMAIL. 

P.O. RELAYS 8 FOR 
Various Contacts and 
Resistances. No individual 
selection. Post & Packing 25p 

FREE! A WRITTEN GUARANTEE WITH ALL OUR SEMICONDUCTORS 

'BI»PRE,PyuC 1.TD DEPT. 
A. 

222 524 HET ROAD, 
WEST CLIFF-ON-SEA, ESSEX 
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W A FAST EASY 

WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

014 

Build as you learn with the exciting 
new TECHNATRON Outfit! No mathe- 
matics. No soldering -you learn the 
practical way. 

Learn basic Radio and Electronics at home -the fast, modern way. 

Give yourself essential technical "know- how" -like reading circuits, 
assembling standard components, experimenting, building -quickly and 
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study 
Method and the remarkable TECHNATRON Self -Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 

. and what's more, you will 
understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors --even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again, 

You LEARN -but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you 
build -and it's a good one -is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring -board for a 
career in Radio and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

Dept. B8, ALDERMASTON 

A 14- year -old could understand and 
benefit from this Course -but it 
teaches the real thing. The easy to 
understand, practical projects - 
from a burglar -alarm to a sophisti- 
cated Radio set -help you master 
basic Radio and Electronics -even 
if you are a "non- technical" type. 
And, if you want to make it a 
career, B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO ". This brand new 
booklet -just out -tells you all 
about TECHNATRON and 
B.I.E.T.'s full range of courses. 

Opportunities in 

Telewrnmunications 
'Nand Radio 

COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 

To B.I.E.T. Dept. 

Please send books and full information - FREE and without' 
I obligation. 

B8 Aldermaston Court, Reading RG7 4PF I 

I 
I 
I 
I 
I 

NAME 
1 

AGE 
I 

1 

1 

1 

1 

ADDRESS 

OCCUPATION 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 

6 .1 ra - -. . - -- ®tom s - - - - 
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L ND AiR AUD 
GARRARD HI -Fl 
TURNTABLES 

SP25 Mk III £11.97 
Base and cover for above £4.95 
AP76 £2095 
ßL72 B £24.971 
ßL75 B £2835 
sí95 B £3045 
Base and cover for above 28.971 
401 £3150 

P. & P. Decks 621p. Base & Cover 50p. 
Deck /Base /Cover 8715. 

THIS MONTH'S 
SPECIAL OFFERS! 
SP25 Mk ITI with base £13.98. P. & P. 
75p 
SP25 Mk III with Sonotone 9TAHCD 
cartridge and base £10751. P. & P. 75p. 

VHF AIRCRAFT BAND 
CONVERTER 
Model VHF.I05 
When placed within 
lin. of a MW band 
radio full coverage of 
VHF Aircraft Band 
110.135 Mc /s. can be 
obtained. All transis- 
'tor, 9v battery opera- 
tion. Fully tunable 181 
in. X 7 section tele. 
scopic aerial. Size 4 X 
21 X 1lin. 

OUR PRICE 
£3.60 P. & P. 20p 

e4IIEl3 
MOSICASSETiE 

PLAYER 

FANTASTIC 
BARGAIN PRICE 

{13.95 

RAW 
E7ej¿,cFER 

No fiddly tape threading, lust snap in a 
compact cassette. Amazing perform- 
ance from all transistorised circuit. 
Auto level control. Luxurious wood 
grain and black finish. Runs on 4 -711 
batteries. Complete with remote control 
mike, stand and strap. 90 min play 
cassette 65p extra ( *Rec. price of indent. 
mod. with case £29.401. 

E.M.I. LOUDSPEAKERS 
MODEL 950 
131" X 8" elliptical 
with twin tweeters. 
8 ohm impedance. 10 
watts. Brand New, 
guaranteed. Lind -Air 
Price 

f3.97 =, 

P. & P. 22 }p 

MODEL 150 
133" X 8" elliptical, 3 
and 15 ohm impedance 
10 'watts. Lind -Air 
Price 

£2.971 
P. & P. 22íp 

SINCLAIR PROJECT 90 

IttiM 
111.0-11 

An attractive alternative for the en- 
thusiast prepared to assemble these 
excellent modules to make a stereo 
assembly. Z.30 24 watt Power Amplifier 
£4.479 (2 required). 

Stereo Sixty Control /Pre -amplifier 
£9.97# 
PZ.S Power Supply Unit 
£4.97¡ 
SINCLAIR PROJECT 60 Package deal 
Price £1995 P. & P. 62áp 
Project 80 is supplied complete with 
instruction manual and templates for 
plinth mounting. 

UNILEX 
AUDIO 
MODULES 
Build a stereo 
amplifier for as 
little as 
£15.00. Send 25p for Mallard 
"Do It Yourself Stereo" booklet. 
All items in stock. 

SINCLAIR IC -l0 
INTEGRATED 
CIRCUITS 
10 watt Amplifier. Size only 1 X 0.4 X 

0.2in. A true hi -fi amplifier complete 
with manual giving details of a wide 
range of applications and instructions. 
Guaranteed 5 years. 

£2.97 P. & P. 8p 

S -DeC BREADBOARD 

Solderless breadboard panels, for fast 
reliable component connections. 
Single DeCs. One S -DeC with Control 
Panel, Sig and Accessories for solderless 
connections to controls, etc., with book- 
let "Projects on S -DeC" giving con- 
struction details for a variety of circuits. 

£1.00 P. & P. 171p 
4- DeC KIT. Four S -DeCs with two Con- 
trol Panels, Jigs and Accessories and the 
booklet "Projects on S -DeC" all con- 
tained in a strong attractive plastic case. 
Ideal for the professional user. 

£3.95 P. & P. 22 }p 

T -Dec KIT £2.50 P. & P. I71p 
S -Dec STOR £250 P. & P. 2215 

.®o 
SINCLAIR IC.10 with special trans- 
former to operate from AC Mains 
230/250v. Output 13v at 0.5 amp 
£898 P. & P. 15p. 

HI -FI CATALOGUE 
100 pages fully illustrated with 8 
page P.A. section. All leading makes 
and accessories plus details of Budget 
Stereo systems. 

25p P. & P. Sp 

All Mail Orders to: -Dept. PW8 
53 TOTTENHAM CT. RD., LONDON Wl. 01 -837 1801 

Callers welcome also at 

18 -19 TOTTENHAM CT. RD.. LONDON Wl. 01 -580 2255 

25 TOTTENHAM CT. RD. LONDON WI. 01 -580 7879 

149 FLEET STREET, LONDON 504. 01 -353 1419 

94 -98 TIPPER PARLIAMENT ST. NOTTINGHAíM. Tel: 40903 
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SEW MR- EL NEVER2. 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 

OTHER RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC 

METERS 
TYPE SW.I00 
100 x 80 mm. 

BAKELITE PANEL 
METERS 
TYPE S -80 

80 mm. 
square fronts 

20V. D.C... £970 50µA £8120 
50µA £470 50V. D.C... 22979 50-0-609A £2970 50V. D.C... 92470 
80-0-50µA £3870 300V. D.C. £2970 100µA .... £2970 300V. D.C. 92471 
100µA £8870 
100-0-100µA£25 

1 amp. D.C. £2070 
8 amp. D.C. £979 500/LA 

1 0-IOOµA1282879 1 amp. D.C. £2470 
5 amp. D.C. £2479 

300V. A.C. £2979 1 28470 30011. A.C. £629 
1mAAA £297} VU Meter.. 28.75 20V. D.C £2470 VU Meter.. £3.870 

"SEW" CLEAR PLASTIC METERS 
Type 5111.85P. 491e. x 421e. fronts. 

50mA .... £260 
100mA .... £2.80 
500mA .... £2.60 
I amp..... 2260 
5 amp..... 2260 
15 amp..... £260 
30 amp..... £260 
20V. D.C... £260 
50V. D.C... 2260 
150V. D.C. 2260 
300V. D.C. 8280 
15V. A.C. .. £2.60 
300V. A.C. £260 
S Meter imA £870 
VU Meter.. £860 
1 amp. A.C. * 22.60 
5 amp. A.C. £200 
10 amp. A.C.£260 
20 amp. A0.£2.60 
30 amp. A.C. *£60 

.toµA .. . . _ . 83ß0 
0-0-50µA 88-10 

100µA .. 8310 
100-0-100µA98.10 
200µA .... 82270 
500µA 8275 
500-0-500µA82-80 
1mA £260 
1-0-imA 9280 
5mA 2860 
lOmA 82-80 

Type 55.52P. 21e. square fronte. 
50µA £8.10 
50-0-50µA £2.80 
100µA £60 
100-0- 10091A £2879 
5001.tA 2915 
1mA £2.00 
5m.& 22.00 
10mA £200 
50mA 8200 
100mA £200 
600mA £2.00 
1 amp.... £200 
5 amp £2.00 

10V. D.C... 8200 
20V. D.C... 22-00 
60V. D.C. .. 2200 
300V. D.C. 2200 
15V. A.C... £200 
300V. A.C. £200 
S Meter ImA 82.10 
VU Meter.. £8.10 
1 amp. A.C. 8200 
5 amp, A.C.* 8200 
10 amp. A.C.£200 
20 amp. AC. *2800 
-30 amp. A.C.£2'00 

Type MR.85P. 8re. x 391e. fronts.. 
30µA 8879 10V. D.C... 2210 
50- 0- 80µA £2 -75 20V.D.C... £210 
100µA £275 60V. D.C... 8210 
100 -0- 100µA£280 150V.D.C... 2210 
300/µ1ÁA .. £2879 15V. A.C... 210 
500 -0- 500µA810 50V. A.C... £210 
1mA 28-10 150V. A.C. 8210 
5mA 82-10 800V. A.C. £210 
10mA 8210 1500V. A.C. £210 
50mA £210 8 Meter 1mA £2379 
100mA £210 VU Meter.. £8879 
500mA 28-10 60mA A.C. 22.10 
1 amp £2 -10 100mA A.C.£210 
5 amp 8210 200mA A.C.*£210 
10 amp 28.10 500mA A.C. *28'10 
18 amp. £210 1 amp. A.C.* 22.10 
20 amp. 22.10 5 amp. A.C.* £210 
30 amp. £210 10 amp. A.C. *8210 
50 amp. 28-879 20 amp. A.C.*£240 
3V. D.C. £2.10 30amp.A.C. *£210 

*MOVING IRON - 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving coil 
instruments ideal 
for school experi- 
ment& and other 
bench applications. r mirror scale. The 

!deter movement h easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

80µA 54.50 20V d.c. .... £3.97 
100µA £415 50V d.c. .... 23.97 
1mA 88.97 300V d.c. ... £8.97 
60.0.60µA £4.25 
1 -0-1mA £3.97 Dual range 
SA d.o 88.97 500mA /5A d.c.£425 
SA d.o. 88.97 5V /50V d.c... £4.25 
10V d.c. £817 

Type 55.38P. 1 211321n. square fronts. 
200mÁ .... 81870 

,4 800mA .... 81870 
500mA .... £1370 
750mA .... £1879 
1 amp..... £1.879 
2 amp..... £1.874 
6 amp..... £1.879 
10 amp. .. 81.870 
3V. D.C. .. 81.870 
10V. D.C... 81.879 
16V. D.C... 81.370 
20V. D.C... 81.571 
100V. D.C. 81.879 
180V. D.C. £1.371 
300V. D.C. 81.879 
500V. D.C. £1.879 
750V. D.C. 81.370 
15V. A.C... 21.879 
50V. AC... 81$70 
150V. A.C. E1479 
800V. A.C. £1.874 
500V. A.C. £1.879 
8 Meter 1mA 81.80 
VU Meter.. £2.10 

00 
60-0-6091A £1.879 
100µA 21-879 
100 -0- 1009A £1.75 
2001fA .... £1.75 
500µA .. 21.60 
600-0- 500p A£1879 
1mA 81.379 
1 -0-1mA 81.879 
2mA £1.879 
5mA 21.879 
10mA 81.870 
20mA £1.879 
60mA £1870 
100mÁ 61ß71 
160mA 21.879 

Type MR.45P. 2fn. menace fronts. 
50µA £2.25 5 amp. £150 
50-0-50µA £2.10 10V. D.C... £1.60 
100µA £2.10 20V. D.C... £1.50 
100 -0- 100µA21.870 50V. D.C... £1.60 
200µA 81274 300V. D.C. 81.60 
500µA £1.80 15V. A.C... £1.60 
500-0,500µA81.80 300V. A.C. £1.50 
1mA £1.60 S Meter ImA 21.870 
6mA £1.50 VU Meter..- 82.25 
10mA £1.60 1 amp. A.C.* £1.50 
50mA £1.60 6 amp. A.C. 21.50 
100mA 21.60 10 amp. A.0.41-50 
500mA £1.60 20 amp. A.C. *8160 
1 amp £1.60 30 amp. A.O. *£1.60 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 80íe. square fronts. 
600mA .... 
1 amp..... £1.76 
6 amp. ... £1.75 
15 amp..... £1.76 
80 amp £175 
50 amp... , £1.75 
5V. D.C. £176 
10V. D.C 81.75 
20V. D.C. £175 
50V. D.C 2175 
150V. D.C. £1.75 
300V. D.C. £176 

2594A 2360 30V. A.C.* 21.76 
50CA 223744 60V. A.C.* £1.75 
50-0-60µA £225 150V. A.C.* £175 
1009/A £225 300V. A.C.* £1.75 
100-0- 100µA 22-25 500mA A.C.* 21.75 
500µA 2210 1 amp. A.C.* £1.76 
MeA £175 6 amp. A.C. £1.75 
1 -0 -1mA £175 10 amp. A.O. *£175 
5mA 2115 20 amp. A.C. *£175 
10mA 91.75 30 amp. A.C. *81.75 
50mA 2175 50 amp. A.C. 41-75 
100mA £175 VU Meter .. £310 

TECH PT-34. 1,000 
O.P.V. 0/10/501250/ 
600/1,000V, A.C. and 
D.C. 0/1 /100 /500mA. 
D.C. 0 /100K. 81970. 
P. A P. 121p. 

MODEL TE- 200 20,000 O.P.V. 
Mirror scale, overload proteo. 
tion. 0/5(251125/1,000 V.D.C. 
0/10/50/250/1,000 V.A.C. 0/50 
uA /250 mA. 0/60K/6 mega. 
-20 to +62 db. £3.75. 
P. & P. 16p. 

MODEL TE-70. 30,000 
O.P.V. 0/3/15/601300/600/ 
1,200v. D.C. 0/6/30/120/800/ 
1.200v. A.C. 0/30uA/3/30/ 
300mA. 0/16K/160K/1.6M/1 e 
Mega. 8650. P. & P. 18p. 

MODEL TE-12 
20,000 O.P.V. 0/0.6/6/30/120/ 
600/1,200/3,000/6,000v, D.C. 
0/6/30/120/600(1,200v. A.C. 

6Ó0K 8M/eg.%60 g. S16ÓpF! 
0.2mFd. £5970. P. & Pt 1711). 

-20 to + 

MODEL P1438 
20k11 /Volt D.C. 
8 kSI /Volt AC. 
Mirror scale. 
.6/3/12/30/120/600V 
D.C. 3/30 /120 /600V 
A.C. 60/600uA/60/ 
600 mA. 10/100K/ 
1 Meg /10 Mega. 

96db. 88.979 P & P 129 

MODEL 600 30,000 O.P.V. 
with overload protection. 
mirror seals 0/.512.9/10/25/ 
I00/260/800(1,000v. D.C. 
1/2.8/10/25/100 /250/500/ 
1,000v. A.C. 0 /5014A /5/60/ 
500mA. 12 amp. D.C. 
0 /60K /6 Meg. /60 Mega. 
£2879. Post paid. 

TRH MODEL TW -212B PEA- 
, TITRES RESETTABLE OVER - -- - : LOAD BUTTON. Sensitivity: 

if A.C. D(ColVolts: 0 -0.5. 2.5,10, 
Mt 150, 260, 1,000V. A.C. Volta: 

0 -2.5, 10, 60, 250, 1,000V. D.C. 
Currents: 0 -0.05, 0.5, 6, 60, 
500mA. Resistance: 0-5K. 00K, 
0 -800K. 6 MEGA. Decibels: 
-20 to +52 db. £11.50. P. & P . 

170p. 

TMK LAB TESTER. 
100.000 O.P.V. 601x. 
Scale Buzzer Short Cir 
cuit Check. Sensitivity: 
100,0000.P.V. D.C. 5K 
ri/Volt A.C. D.C. Volts: 
6, 2.5, 10. 50, 260, 1,000 

V. A.O. Volts: 3, 10, 80, 
00. 250, 600, 1,000V. 
D.C. Current: 10, 100uA, 
10, 100, 500mA, 2.6, 10 

amp. Resistance: 1K, 10K. 100K, 10MEG, 
100 MEGA. Decibels: -10 to 49 db. Plas- 
tic Case with Carrying Handle. Size 79in. 
z 89111. x 39in. 81290. P. & P. 25p. 

270* WIDE ANGLE 
ImA METERS 
MW1.6 60mm square 

88.979 
3íW1 -8 80mm Square 

84.979 
P. & P. extra 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
O1/-003/-1/8/1 /3(1O /30 /100/ 
SOOV. R.M.S. 4cpa -1.2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. £17.50. 
Carr. 25p. 

EDGWISE METERS 
Type PE.70. 3 17/32in. x 1 15/32in. x 

20 in. deep. 
50µA £00 
50 -0 -50µA 22.870 
1009tA £2879 
100 -0- 1009A 82.75 
200µA 82.75 

500µA .... 8260 
imA £2.879 
300V. A.O. 28.879 
VU Meter £8.25 

Send for illustrated brochure on SEW 
Panel Meters - Macomb for quantities. 

TE-65 VALVE VOLTMETER 
Sigh quality instrument 
with 28 ranges. D.C.volte 
1.5- 1,900v. A.C. volts 
1-5- 1,500v. Resistance 
up to 1,000 megohms. 
2001240v. A.C. operation. 
Complete with probe and 
instructions. 
817-50. P. & P. 30p. 
Additional probes avail- 
able: R.F. 82429; H.V. 
12-60. 

HONOR TE.10A. 20k R/ Volt 
8/25/50/280/800 /2,800 v. D.C. 
10/50/100/500/1,000 v. A.C. 
0 /5OCA. /2.5mA(250mA D.C. 
0 /8K /6 meg. ohm. -20 to 
+22 dB. 10 -0, 100 mid. 
0.100-0.1 mid. £3.470. 
P. & P. 15p. 

MODEL TE -800. 30,000 
O.P.V. Mirror scale, overload 
protection 0¡.6/8116160/8001 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/80uA /6mA( 
60mA /300mA /600mA. 0/8K/ 
80K/800K/8 meg. ohm -20 to 
+63 db. £5979. P. & P. 15p. 

TES MODEL MD.120 
Mirror scale. 20k /Volt D.C. 
10k a Volt A.C. 30 /60/300! 
600/3,000 V. D.C. 6/1201 
1,200 V. A.C. 
Current 0- 60uÁ /0 -12 /o 
300mA. 0.60K/0 -6 Mohns - 20 to + 63 dB. 8482_ 
P&P15p 
MODEL TE -90 50,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12(60/300/600; 
1,200 v. D.O. 0/6/30/1201300/ 
1,200 v. D.C..03 /6 /60 /600mA. 
D.C. 16K/160K/1.6/16 MEGA. - 20 to +63 db. 9750. 
P. & P. 15p. 

SKYWOOD SW-500 
50K0 /Volt. Mirror 
scale DC Volts 
0.6/3/12(30/300 /800. 
DC Current 20uA/8/ 
600mA Resistance 
10K /100K/1 Meg /10 
Meg. Decibels - 20 
to +87 db. 87-80. 
P. & P. 15p. 

MODEL AS -100D. 100K Cl! 
Volt. Sin., mirror scale. Built - 
in meter protection 0/3/12/60/ 
120/300/600/1,200 v. D.C. 
016/30/120/800/600 v. A.C. 
0/lOUA/6/60/300MAi12 Amp. 
0/2K/200K/2111/200MQ -00 
to +17 Wt. £1260. P. & P. 
179p. 

TE -900 20,000ßI /VOLT 
GIANT MULTIMETER. 
Mirror scale and overload 
protection. bin. fan view 
meter. 2 colour scale. 0/5.0/ 
10/260/1,000/2,000 v. A.C. 
0/25(12.5(10/30 /250/1,000; 
6,000 v. D.C. 0 /50uA /1101 
100 /SOOmA /10 amp. D.C. 
02K/200K/20 MEG. OHM. 
815. P. & P. 25p. 

FTC -401 TRANSISTOR TESTER 
Fun capabilities for mos.- 
swing A, B and ICO. 
PEN or PNP. Equally 
adaptable for checking 
diodes. Supplied corn- 
pieta with instructions, 
battery and leads. 
86.979. P. & P. 15p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 

Can be panel or bench mounted. Basic meter 
measures 1 volt D.C. but can be used to 
measure a wide range of AC and DC volt, 
current and ohms with optional plug in cards. 
Specification: Acomaoy: f 0.2. ± 1 digit. 
Resolution: lmV. Number of digits: 8 plus 
fourth overrange digit. Overrange: 100% 
(up to 1999) Input impedance: 1000 Meg 
Ohm, Measuring cycle: 1 per second. Adjust- 
ment: Automatic zeroing, frill scale adjust- 
ment against an internal reference voltage. 
Overload: to 100v. D.C. Input: Fully floating 
(3 poles). Input power: 110 -230v. A.C. 
60/60 cycles. Overall size: 501n. z 2 13/16in. 
z 83 /loin. 
AVAILABLE BRAND NEW AND FULLY 
GUARANTEED AT APPROX. HALF 
PRICE 

£49.97+ Carr. 50p. 

G. W. SMITH 
á CO (RADIO) LTD. 

Also see next two pages 
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SEMI-CONDUCTORS /VALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 
2G301 20p 
2G302 19p 
2G303 20p 
2G306 30p 
2G308 80p 
20309 30p 
2G371 159 
2G374 20p 
2G381 22p 
2N388A 49p 
2N404 21p 
2N696 15p 
2N697 16p 
2N698 25p 
2N699 42p 
2N706 9p 
2N706A Ilp 
2N708 15p 
2N709 45p 
2N718 25p 
2N718A 80p 
2N726 25p 
2N727 25p 
2N914 17p 
2N916 17p 
2N918 80p 
221929 22p 
2N930 24p 
221937 52p 
2N1090 22p 
2N1091 22p 
2N1131 25p 
2N1132 259 
2N1302 17p 
2N1303 17p 
2N1304 22p 
2N1305 22p 
2N1306 24p 
2N1307 24p 
2N1308 29p 
2N1309 24p 
2N1507 17p 
2N1613 21p 
2N1631 85p 
2N1632 30p 
2N1637 80p 
2N1638 27p 
2N1639 27p 
2N1701 110p 
2N1711 24p 
2N1889 32p 
2N1893 37p 
2272147 72p 
2N2160 57p 
2N2193 40p 
2N2193A 42p 
2N2194 27p 
2N2194A 80p 
2112217 27p 
2N2218 299 
2N2219 31p 
2N2220 25p 
2212221 25p 
2N2222 29p 
2N2222A 85p 
2N2297 30p 
2272368 15p 
2N2369 17p 
2N2369A 17p 
2/02410 42p 
2N2483 27p 
2N2484 32p 
2N2539 22p 
2N2540 Sop 
2212613 27p 
2N2614 30p 
2272646 47p 
2102711 25p 
2N2712 25p 
2N2713 27p 
2N2714 SOp 
2N2904 29p 
2N2904A 32p 
2N2905 37p 
2N2905A 40p 
2N2906 25p 
2N2906A 27p 
2N2907 SOp 
2N2923 15p 
2172924 lbp 
2N2925 15p 
2N2926G 12p 
2N29260 12p 
2N2926Y 12p 
2N3011 24p 
2N3014 25p 
2N3053 24p 
2N3054 49p 
2213055 729 
2N3133 25p 
2N3134 SOp 
2273135 25p 
2N3136 25p 
2N3390 S5p 
2N3391 20D 
2N3391A SOp 
2N3392 17p 
2N3393 15p 
2N3394 15p 
2273402 229 
2213403 22p 
2N3404 329 
2N3405 45p 
2103414 22p 

2N3415 22p 
2N3416 27p 
2N3417 37p 
2N3439 180p 
2N3440 97p 
2N3564 17p 
2N3565 15p 
2N3566 22p 
2N3568 25p 
2N3569 25p 
2N3570 126p 
2N3572 97p 
2N3605 27p 
2N3606 27p 
2N3607 22p 
2N3638 18p 
2N3638A 20p 
2N3641 18p 
2N3642 18p 
2N3643 20p 
2N3644 oóp 
2N3645 25p 
2N3691 15p 
2N3692 18p 
2N3693 15p 
2N3694 18p 
2N3702 12p 
2N3703 10p 
2N3704 12p 
2N3705 10p 
2N3706 lOp 
2N3707 12p 
2213708 Op 
2N3709 10p 
2N3710 lOp 
2N3711 lOp 
2213713 1872 
2213714 200p 
2N3715 222p 
2N3716 290p 
2N3773 240p 
2N3791 275p 
2N3819 34p 
2N3820 57p 
2N3823 75p 
2N3854 27p 
2N3854A 27p 
2N3855 27p 
2N3855A SOp 
2N3856 80p 
2N3856A 35p 
2N3858 25p 
2N3858A 30p 
2N3859 27p 
2N3859A 325 
2N3860 80p 
2273866 150p 
2143877 40p 
2N3877A 40p 
2N3900 87p 
2N3900A 40p 
2N3901 S7p 
2N3903 25p 
2N3904 25p 
2N3905 SOp 
2273906 80p 
2N4058 16p 
2N4059 10p 
2N4060 3.29 
2N4061 12p 
2N4082 lop 
2N4244 47p 
2N4248 15p 
2N4249 15p 
2214250 18p 
2N4254 42p 
2N4255 429 
2314284 17p 
2N4285 17p 
2N4286 l7p 
2104287 17p 
2204288 15p 
2N4289 16p 
2N4290 15p 
2N4291 15p 
2N4292 lbp 
2N4294 17p 
2N4303 47p 
2N4964 15p 
2N4965 18p 
2/05027 52p 
2N5028 575 
2N5029 47p 
2N5030 42p 
2N5172 12p 
2N5174 Slp 
2275175 52p 
2/45176 459 
2N5232A 80p 
221.5245 45p 
2N5246 42p 
2N5249 67 
2N5265 325p 
2N5305 ß7p 
255306 40p 
2275307 87p 
2215308 87p 
2N5309 829 
2N5310 42p 
2215354 272 
2N5355 27p 
2N5356 82p 
2N5365 47p 
2N5366 32p 
2N5367 57p 
2N5457 845 

2N5458 35p 
2N5459 489 
28102 26p 
28103 25p 
28104 25p 
25301 47p 
28302 47p 
28303 57p 
25304 729 
25501 82p 
28502 35p 
28503 27p 
3N83 40p 
3N128 70p 
3N140 77p 
3N141 72p 
3N142 55p 
3N143 67p 
3N152 87p 
40050 bbp 
40250 52p 
40251 32p 
40309 82p 
40310 45p 
40311 85p 
40312 47p 
40314 37p 
40315 37p 
40316 47p 
40317 37p 
40319 559 
40320 47p 
40323 82p 
40324 47p 
40326 37p 
40329 SOp 
40344 27p 
40347 57p 
40348 52p 
40360 42p 
40361 47p 
40362 57p 
40370 82p 
40406 57p 
40407 40p 
40408 522 
40409 56p 
40410 82p 
40412 50p 
40467A 57p 
40468A 35p 
40528 72p 
40600 67p 
40603 50p 
AC107 80p 
AC126 20p 
AC127 24p 
AC128 20p 
AC151 l8p 
AC162 22p 
AC154 22p 
AC176 229 
AC187 25p 
AC188 27p 
ACY17 27p 
ACY18 24p 
ACY19 24p 
ACY20 20p 
ACY21 20p 
ACY22 18p 
ACY28 17p 
ACY39 47p 
ACY40 14p 
ACY41 25p 
ACY44 40p 
AD140 47p 
AD149 47P 
AD150 82p 
AD181 85p 
AD162 86p 
AF109 45p 
AF114 25p 
AF115 25p 
AF116 25p 
AF117 20p 
AF118 44p 
AF121 30p 
AF124 22p 
AF125 19p 
AF126 18p 
AF127 18p 
AF139 28p 
AF178 42p 
AF179 45p 
AF180 50p 
AF181 40p 
AF186 89p 
AF239 30p 
AF279 47p 
AF280 47p 
AFZ11 829 
ASY26 26p 
A9Y27 81p 
A8Y28 24p 
A$Y29 27p 
A8Y5O 26p 
ASY51 82p 
ASYb4 25p 
A8Y67 45p 
ASY86 82p 
ASZ21 37p 
AUY10 150p 
BC107 lOp 
B0108 lOp 
100109 16p 
BC113 15p 

BC114 159 
130115 15p 
BC116 lbp 
BC118 15p 
BC119 47p 
BC121 20p 
BC122 20p 
BC125 15p 
BC126 25p 
BC134 15p 
BC135 16p 
BC136 15p 
BC137 15p 
BC138 37p 
BC140 85p 
BC141 35p 
BC147 15p 
BC148 llp 
B0149 15p 
BC152 17p 
BC153 S5p 
BC154 85p 
BC157 15p 
BC158 15p 
BC159 15p 
BC160 85p 
BC187 15p 
BC168B 14p 
BC1080 15p 
BC169B 14p 
BC169C 15p 
BC170 12p 
BC171 15p 
BC172 lbp 
BC175 22p 
BC177 22p 
BC178 20p 
BC179 22p 
BC182 12p 
BC182L lOp 
BC183 lOp 
BC183L lOp 
BC184 15p 
BC184L 12p 
BC186 26p 
BC187 27p 
BC212L 12p 
BC213L 12p 
BC214L 15p 
BCY10 27y 
BCY30 24p 
BCY31 305 
BCY32 50p 
BCY33 20p 
BCY34 25p 
BCY38 30p 
BCY39 BOp 
11CY40 50p 
BCY41 15p 
BCY42 15p 
BCY43 15p 
BCY54 32p 
BCY58 22p 
BCY69 22p 
BCY60 97p 
BCY70 20p 
BCY71 80p 
BCY72 lop 
BCY78 SOp 
BCY79 80p 
BCZ10 27p 
BCZ11 40p 
B13112 50p 
BD116 1129 
BD121 85p 
BD123 80p 
BD124 80p 
BD131 75p 
BD132 85p 
BDY10 187p 
BDY20 lObp 
BDY61 125p 
BDY62 100p 
BF115 25p 
BF117 47p 
BF152 28p 
BF154 88p 
BF158 28p 
BF159 57p 
BF163 35p 
BF167 25p 
BF170 83p 
BF173 SOp 
BF177 30p 
BF178 25p 
BF179 SOp 
BF180 85p 
BF181 85p 
BF182 SOp 
BF1S4 25p 
BF185 25p 
BF194 17p 
BF195 15p 
BF196 15p 
BF197 15p 
BF198 42p 
BF200 35p 
BF224 20p 
BF225 20p 
BF237 22p 
BF238 22p 
B5844 32p, 
BFW61 47p 
BFW87 259 
BFW88 28p 
BFW89 20p 

BFW90 22p 
BFW91 20p 
BFX12 22p 
BFX13 22p 
BFX29 30p 
BFX30 30p 
BFX37 30p 
BFX44 37p 
BFX68 87p 
BFX84 25p 
BFX85 82p 
BFX86 25p 
BFX87 27p 
BFX88 25p 
BFX89 62p 
BFX93A 70p 
BFY11 42p 
BFY18 25p 
BFY19 25p 
BFY21 42p 
BFY24 45p 
BFY29 40p 
BFY30 40p 
BFY41 50p 
BFY43 82p 
BFY50 22p 
BFY51 20p 
BFY52 22p 
BFY53 17p 
BFY56A 57p 
BFY76 42p 
BFY77 57P 
BFY90 85p 
BSX19 17p 
B$)120 17p 
BSX21 87p 
BSX26 45p 
BSX27 47p 
BSX28 82p 
BSX60 82p 
BSX61 82p 
1315X76 15p 
BSX77 20p 
BSX78 25p 
BSY24 15p 
B8Y25 15p 
B8Y26 17p 
BSY27 17p 
B8Y28 17p 
BSY29 17p 
138Y32 25p 
BSY36 25p 
B8Y37 25p 
BOY38 20p 
BOY39 22p 
BSY43 50p 
BSY51 S2p 
BSY52 32P 
BSY53 87p 
B9Y54 40p 
BSY56 90p 
BSY79 45p 
BSY90 57p 
BSY95A lop 
C424 15p 
C450 15p 
GET102 SOp 
GET113 202 
GET114 l5p 
GET118 20p 
GET120 25p 
GET873 lop 
OET880 SOp 
GET887 15p 
GET889 229 
GET890 22p 
GET896 22p 
GET897 22p 
GET898 22p 
MAT100 259 
MAT101 SOp 
MAT120 252 
MAT121 SOp 
MJ400 107p 
M5420 1129 
113421 112p 
313430 302p 
373440 95p 
113480 97p 
143481 125p 
315490 1009 
MJ491 137p 
MJE340 82p 
MJE370 95p 
215E371 87p 
315E520 87p 
315E521 87p 
MPF102 42p 
MPF103 35p 
MPF104 37p 
MPF105 37p 
MP83638 829 
NKT124 42p 
NKT125 27p 
NKT126 27p 
NKT128 27p 
NKT135 27p 
NKT137 32p 
NKT210 80p 
NKT211 80p 
NKT212 SOp 
NKT213 302 
NKT214 22p 
NKT215 22p 
NKT216 87p 
NKT217 40p 

NKT2I9 SOp 
NKT223 27p 
NKT224 22P 
NKT225 229 
NKT229 80p 
NKT237 85p 
NKT238 259 
NKT240 272 
NKT241 27p 
NKT242 20p 
NKT243 62p 
NKT244 17p 
NKT245 20p 
NKT261 20p 
NKT262 80p 
NKT264 20p 
NKT271 20p 
NKT262 20p 
NKT274 20p 
NKT275 20p 
NKT278 25p 
NKT281 27p 
NKT401 87p 
NKT402 90p 
MKT403 75p 
NKT404 82p 
NKT405 75p 
NKT406 62p 
NKT451 82p 
NKT452 829 
NKT453 47p 
NKT713 20p 
NKT717 429 
NKT734 27p 
NKT736 85p 
NKT773 25p 
NKT781 30p 
0016 50p 
OC19 871, 
OCIO 75p 
0022 50p 
OM 80p 
0C24 80p 
0C25 87p 
0C26 25p 
0028 82p 
0C29 82p 
0C35 509 
0036 82P 
0C41 22p 
0C42 25p 
0044 17p 
0045 122 
0C46 15p 
0070 15p 
0071 12p 
0072 l2p 
0073 SOp 
0074 80p 
0075 Sßp 
°C76 229 
0077 80p 
0078 20p 
0031 209 
00811) 20p 
0082 25p 
OC82D 15p 
0083 25p 
0084 25p 
0C139 259 
0C140 32p 
0C170 25P 
0C171 30p 
00200 40p 
00201 809 
0C202 752 
0C203 40p 
0C204 40p 
00205 759 
0C206 901) 
OC207 7bp 
OCP71 429 
ORP12 50p 
0R1.60 40p 
ORP61 42p 
P346A 22p 
ST140 15p 
ST141 209 
TIS34 82p 
T1843 40p 
TIS44 12p 
TI845 12p 
TI946 llp 
TI$47 12p 
TIS48 12p 
TI849 12p 
TI850 17p 
TIS51 12p 
TI852 12p 
TI053 22p 
XB112 129 
XC141 35p 
ZTX107 14p 
ZTX108. llp 
ZTX109 17p 
ZTX300 lip 
ZTX301 17p 
ZTX302 18p 
ZTX303 18p 
ZTX304 27p 
ZTX500 18p 
ZTX501 lóp 
ZTX502 20p 
ZTX503 17p 
ZTX504 40p 
ZTX531 28p 

Integrated 
Circuits 

CA3000 180p 
CA3005 117p 
CA3007 282p 
CA3011 75p 
CA3012 88p 
CA3013 105p 
CA3014 124p 
CA3018 S4p 
CA3018A 

110p 
CA3019 84p 
CA3020 1282 
CA3020A 

180p 
CA3021 1585 
CA3022 130p 
CA3023 128p 
CA3026 100p 
CA3028A 74p 
CA30'28B 

105p 
CA3029 87p 
CA3029A 

165p 
CA3030 137p 
CA3035 122p 
CA3036 72p 
CA3039 82p 
CA3041 109p 
CA3042 109p 
CA3043 137p 
CA3044 120p 
CA3045 122p 
CA3046 Sly 
CA3047 137p 
CA3048 204p 
CA3049 180p 
CA3050 185p 
CA3051 134p 
CA3052 185p 
CA3053 482 
CA3054 109p 
CA3055 240p 
CA3059 185p 
CA3064 120p 
FCH101 85p 
FC11111 1052 
FCH121 105p 
F011131 50p 
FCH141 105p 
FCH151 105p 
FCH161 50p 
FCH171 105p 
FC11181 105p 
FCH191 105p 
FCH201 150p 
F011211 1309 
FCH221 130p 
FCH231 150p 
FCJ101 180p 
FCJ111 160p 
FCJ121 275p 
F03131 275p 
FCJ141 525p 
FCJ201 100p 
FCJ211 275p 
FCK101 4SOp 
FCL101 230p 
FCY101 102p 

FJH101 25p 
FJH111 70p 
FJH121 25p 
FJH131 250 
FJH141 25p 
F511151 25p 
FJH161 70p 
FJH171 25p 
F3H181 25P 
FJH221 25p 
F511231 25p 
FJH241 25p 
FJH251 25p 
F55101 50p 
F55111 50p 
F55121 60p 
F5J131 80p 
FJJ141 125p 
F55181 75p' 

FJJ191 65p 
FJJ211 125p 
F55251 125p 
FJL101 125p 
F5Y101 25p 
IC10 250p 
I012 250p 
L900 40p 
L914 40p 
L923 40p 
MC724P 88p 
210780P 247p 
310788P 829 
310790P 124p 
MC792P B8p 
MC799P 86p 
MC1303L 

282p 
MC1304P 

2755 
11C1305P 

386p 
MC838P 

549p 
MC1435P 

345p 
MC1552G 

461p 
MC1709CG 

94p 
MFC4000P 

112p 
PA222 437p 
PA230 100p 
PA234 100p 
PA237 185p 
PA246 245p 
PA424 235p 
PA264 447p 
PANS 497p 
8N7400 25p 
8N7401 25p 
SN7402 25p 
SN7403 25p 
SN7404 25p 
BN7405 254 
8277406 80p 
0277408 25p 
SN7409 25p 
9107410 2.513 
9N7411 lbp 
8277413 50p 
SN7420 25p 

8277430 255 
Sä7440 25p 
SN7441AN 

100P 
8277442 100p 
0107446 125p 
0277447 110p 
8277448 100p 
0/17450 25p 
SN7451 25P 
9217453 25P 
0277454 25p 
8107460 25p 
0277472 40p 
ßN7473 45P 
9277474 45p 
0107475 100p 
ßN7476 45p 
9107483 100p 
9277486 50p 
9107490 100p 
ßN7492 100p 
ßN7493 100p 
8277495 100p 
0107496 100p 
ßN74107 45p 
ßN74153 

190p 
ßN74154 

220P 
S2174160 

180p 
ßN74161 

1805 
82774164 

220p 
82774165 

225p 
82774192 

225p 
S2174193 

2255 
TAA241 

1ß2p 
TAA242 

425p 
TAA243 150p 
TAA263 755 
TAA293 975 
TAA300 1755 
TAA310 1255 
TAA320 725 
TAA350 175p 
TAA435 147p 
TAA521 1325 
TAA522 360p 
TAA530 495p 
TAA811 445p 
TAB101 97P 
TAD100 150p 
TAD110 1972 
8L403A 187p 
8L702C 1475 
UA702A 280p 
Ú4.702C 77p 
UA703C 137p 
UA709C 125p 
UA710C 125p 
ÚA716 187p 
UA723C 182p 
UA730C 180p 
UA741C 87p 

OA2 S8p 
OB2 45p 
OZ4 S0p 
IL4 20p 
IRS 35p 
I55 25p 
IT4 25p 
IU4 27p 
I1T5 50p 
21)21 S5p 
3Q4 40p 
384 35p 
3V4 45p 
5114 BOp 
5174 3ßp 

'5V4 42p 
5Y3 S2P 
5Z4G 40p 
ó/30L2 75p 
64.07 25P 
6AG7 40p 
6A115 80p 
6ÁK6 57p 
6AL5 20p 
6A316 ß3p 
6ÁQ5 352 
6Aß6 87p 
6AT6 80p 
6AU6 25p 
6AV6 S0p 
6BA6 25p 
613E6 30p 
6ßH6 455 
61056 45p 
6BQ7A 405 
61017 855 
6BR8 ß5p 
6ßW6 S5p 
6BW7 70p 
6ßZ6 35p 
604 83p 
6CD6 51'15 
6CL6 50p 
60W4 832 
6F1 ß2p 
6100G S0p 
6F13 38p 
6F14 85p 
6F15 055 
6F18 45p 
6F23 80p 
6136 20p 
654 50p 
655 20p 
6550T 305 
6.16 20p 
657 45p 
6Kß6 85p 
6L6GT 45p 
6LD20 40p 
6Q7 40p 
6ßA7 40p 
ó8G7 bbp 
6857 4pp 
68K7 ß55p 
60L7 ß5p 
69217 355 
ó8Q7 40p 
6U4 60p 
6Vó0 25p 
6V6GT ß2p 
6X4 Sop 
6X50 80p 
6X5GT 27p 
1002 50p 
10F1 90p 
10513 555 
10P14 £1.10 
12AT6 SOp 
12AT7 80p 
12AÚ7 30p 
12AX7 30p 
12AV6 38p 
12BÁ6 35p 
12ßE8 35p 
12B17 40p 
19AQ5 ß5p 
2001 45p 
20F2 755 
2ßL1 £1.10 
20P1 50p 
20P3 80p 
2054 £1.10 
20PS £1.2O 
2äL6 45p 

VALVES 
25Z4 30p 
25Z5 42p 
25Z6 85p 
30015 80p 
30017 85p 
30018 75p 
30F5 85p 
30FL1 70p 
30FL12 92p 
30FL14 75p 
30L15 85p 
30L17 80p 
30P12 89p 
30PI9 80p 
30PL1 70p 
30PL13 93p 
30PL14 90p 
35L6 50p 
35W4 30p 
35Z4 30p 
35Z5 40p 
5085 45p 
5005 40p 
80 50p 
85A2 45p 
807 50p 
1625 50p 
5763 70p 
6146 £1-50 
AZ31 50p 
CY31 35p 
DAF91 259 
DAF96 42p 
DF91 25p 
DF96 42p 
DK91 S5p 
DK92 50p 
DK96 _42p 
DL92 35p 
DL94 45p 
DL96 42p 
DM70 32p 
DY86 33p 
DY87 35p 
E8800 66p 
E180F 95p 
EABC80 35p 
EAF42 35p 
EB91 20p 
EBC41 55p 
EBC81 SOP 
EBF80 40p 
EBF83 40p 
EBF89 32p 
EBL21 BOp 
EC86 80p 
EC88 809 
ECC40 60p 
ECC64 80p 
ECC85 60p 
ECC88 40p 
ECF80 S5p 
F.CF82 85p 
ECF86 86p 
E01121 57p 
ECI135 BOp 
ECH42 70p 
E01181 30p 
E01183 40p 
ECL80 40p 
ECL82 85p 
ECL83 85p 
ECLO6 405 
EF37A 80p 
EF39 40p 
EF40 50p 
EF41 85p 
EF42 70p 
EFOO 25p 
EF85 S5y 
EF86 30p 
EF89 28p 
EF91 33p 
EF92 40p 
EF183 80p 
EF184 85p 

EL34 50p 
EL33 £1.25 
EL41 55p 
EL42 58p 
ELS1 55p 
EL84 259 
EL85 43p 
EL91 32p 

EL95 S5p 
EM80 40p 
EM81 502 
E11184 85p 
EM85 £1-00 
E1187 48p 
EY51 40p 
EY86 40p 
EY87 42p 
EZ40 46p 
EZ41 45p 
EZ80 25p 
EZ81 28p 
GZ32 48p 
GZ34 BOp 
KT66 £0-05 
KT88 £200 
311514 BOp 
PABC80 40p 
PC86 60p 
PC88 BOp 
PC97 45p 
PC900 48p 
PCC84 40p 
PCC85 40p 
PCC88 552 
PCC89 b0p 
PCC189 559 
PCF80 80p 
PCF82 34p 
PCF84 50p 
PCF88 609 
PCF800 80p 
PCF801 509 
PCF802 50P 
PCF805 75p 
PCF006 70p 
PCF808 75p 
PCL82 85p 
PCL83 85p 
PCL84 45p 
PCL85 40p 
PCL86 45p 
PFL200 70p 
PL36 bóp 
PL81 5Op 
PL82 45p 
PL83 45p 
PL84 4013 
PL500 75p 
PL504 80p 
PY32 559 
PY33 88p 
PY80 85p 
PY81 80p 
PY82 301) 
PY83 38p 
PY88 40p 
PY800 50p 
PY801 SOp 
1115 75p 
U26 75y 
U50 829 
U52 88p 
U191 759 
U281 40p 
U282 409 
U301 40pp 
U801 £100 
UABC80 Sop 
UAF42 Sop 
1713041 50p 
UBC81 40p 
UBF80 40p 
UBF89 8Sp 
130084 49p 
UCC85 40p 
UCF80 55p 
UCH21 80p 
UCH42 700 
UCH81 35p 
UCL82 35p 
UCL83 80p 
UF41 80p 
UF80 S5p 
UF85 40p 

ÚL41 85p 
UL84 SOp 
UY41 45p 
UY85 ß0p 
VR105/30 38p 
V11150130 85p 
Add 125 {m £ 
for postage 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
600 PIV IA 50p 
50 PIV 2A 55p 

100 PIV 2A BOp 
200 PIV 2A 67p 
400 PIV 2A 80p 

50 PIV 4A 60p 
100 PI V 4A 70p 
200 PIV 4A 75p 
400 PIV 4A 80p 

50 PIV 6A 82p 
100 PIV 6A 75p 
200 PIV 6A 85p 
400 PIV 6A £1.10 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

IN PL CL 
SERIES SERIES SERIES 
1 AMP 1.5 AMP 3 AMP 

4001 50PIV 08p 105 195 
4002 100PIV 09p llp 20p 
4003 200PIV 10p 12p 225 
4004 400PIV 10p 12p 255 
4005 600PIV 12p 155 26P 
4006 800PIV 15p 17p 275 
4007 1000PIV 205 20p 30p 

50+ less 15% 100+ less 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

6A l0A 17.5A 35A 
100PIV - 45p 50p £1.55 
200PIV 25p 50p 55p £1.42 
400PIV 30p 55p 82p £177 
600PIV 32p 60p 72p 22.12 
800PIV 85p 75p 87p £247 
1000PIV 40p 85p 21.05 £577 

50+ less 15% 100+ less 20 

DIODES & 
1N34A lOp 
113514 7p 
1N916 7p 
AA119 7p 
AA129 
AAZ13 lOp 
AAZ15 12p 
BA100 15p 
BA102 
BA110 32p 
BA111 27P 
BA112 70p 
BA115 
BA141 ß2p 
BA142 
BA144 121: 
BA145 20p 

RECTIFIERS 
BA164 1Sp 
BAX13 12p 
BAX16 lop 
BAY31 7p 
BAY38 25p 
BY100 15p 
BY103 22p 
BY122 87p 
BY124 15p 
BY126 lbp 
BY127 17p 
BY164 57p 
BY210 85p 
BYZIl 82p 
BYZ12 80p 
BYZ13 25p 
BYZI6 40p 

G5711 87p 
OAS 17p 
OAB 122 
°A10 Up 
OA9 10p 
0A47 7p 
OA70 7p 
0A73 lOp 
OA79 Op 
OA81 7p 
0A85 7y 
OA90 7p 
OA91 7p 
OA96 7p 
OA200 lOp 
OA202 lOp 
OA210 179 

ZENER 
40031W 

3.3 -33 V 
15p each 
25+ less 

DIODES 
1'5 WATT 110 WATT 
24 -100 3.9 -100V 
20p each 25p each 

15 % 100+ less 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 15 %; 100 + 20% any one type. Post- 
age on all Semi Conductors 7p extra. 
B.A.E. FOR FULL LISTS. 

E See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page - 
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M417 1.01#0WAT 
SAVE UP TO 
33)§% OR MORE 
SEND S.A.E. FOR - 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD 
DECKS 
B.S.R. 
Mini Mont 2497 
C129* 20.97 
31P60 £11.95 
610 £1590 "GARRARD 
510 21295 A40 II* 28.40 
310 210-95 2025 TIC* 29.87 
AIP60 T.P.D.1. 3000* 11250 

219-50 SP25 III £1175 
MP60 T.P.D.2 A70 II 21197 

21825 SL65B £14.97 
610 T.P.D.1 222.97 AP76 £2097 
510 T.P.D.I. £2097 SL72B 22800 
110 Package* SL75B £2850 

211.75 SL95B 238.50 
H.T.70 217 -25 401 22950 
H.T. 70 Package GOLDRING 

£2497 GL69/2 22220 
THORENS GL69P/2 229-50 
TD125 264-95 GL75 229-97 
TD125AB 29997 GL75P £3997 
TX25 26.95 LID69/75 23.40 
TD150AII 13950 G99 £21.97 
TD150ABII £4295 PIONEER 
TX11 23.92 PL12AC £37.81 

t Mono a Stereo Cartridge 
All other mode s less Cartridge 
Carriage 50p extra any model. 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
10 -11.1 meg S2 

6 Ranges ± 1 
L.1 fi H - 111 

H :6 'anges- _ %C.10pF± 1110mFd. 
6 Ranges +2 %. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges f 1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA 
Meter indication. Attractive 2 tone metal 
case. Sise 71 X 5 x 2in. £20. P. Si P. 25p 

TELETON SAQ -206 ` 

STEREO AMPLIFIER 

RECORD DECK 
PACKAGES 
Decks supplied 
ready wired in 
plinth and cover 
fitted with cart- 

ridge. 
Garrard 2025 T/C 
with Sonotone 
STANCE £1500 
Garrard SP25III Goldring (1800 ... £2095 
Garrard AP76 Goldring G800 .... 230.95 
BSR MP60 Audio Technics AT.55.. 221.00 
Goldring GL69 /2 Goldring G800 .. 239.00 
Goldring GL75 Goldring G800 .. £47.50 
Goldring GL75 Goldring G800E.... £5250 

Carriage 50p extra any model. 

Latest exciting release. Brand new model. 
6 - 6 watts rms. Inputs for mag, xtal, aux 
tape. Volume, bass, treble, sliding balance, 
scratch filter and loudness controls. List 
£32.50 OUR PRICE 219-97 Carr. 37p. 

TELETON SPECIAL OFFER ! 

CRIOT AM /FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR 5A1093 
SPEAKER SYSTEMS. Output 4 watts per 
churned. Excellent reception, AFC, built -in 
MPX. Cer /XTAL Input. Total List 25025. 
OUR PRICE 229-95. Carr. 621p. 
Also available with Garrard 2025T/C Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired £43. Carr. £100. 

* TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x21in. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

mewl Mtere. Operates on 9 V battery. Coverage 
88- 108Mc /a. Ready built ready for use. Fan - 
tasty: value for money. £8374. P. & P. 1269. 
Stereo multiplex adaptors £4976. 
MARCONI CT44 /TF956 
AF ABSORPTION WATTMETER 
la /watts to 6 watts £20 Carr. £1. SINCLAIR EQUIPMENT 

Project 60. Package offers. 

r,niir n n .. 

2 x Z30 amplifier, stereo 60 pre -amp, PZ5 
power supply. 216.75 Carr. 375p. Or with 
PZ6 power supply £18 -85 Carr. 375p. 2 x Z50 

amplifier, stereo 60 pre -amp, PZ8 power 
supply. £2025. Carr. 379p. 
Transformer for PZ8. 22976 extra. 
Add to any of the above 24-875 for active 
filter unit and £16 for a pair of Q16 speakers. 
Project 60 FM Tuner 220975. Carr. 375p. 
All other Sinclair products in stock. 
2000 Amp 225-00 Carr. 375p.; 3000 Amp £35. 
Carr. 375p.: Neoteric Amp 245-975 Carr. 375p 

IC1S /IC22 2250 

LATEST CATALOGUE 

10-Fidelity, 
E(estroait 
fmnPeseats 
tE4oiOateef 
tetola9Ye 

SEND 
NOW! 

STILL. 
ONLY 

372 p 
P&P 
10p 

Our new 6th edition gives full details of a 
comprehensive range of HI -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 50p 272 pages, fully illustrated and 
detailing thousands of bargains. 

Note! ALL SHOPS AND OFFICES 
CLOSED FOR ANNUAL HOLIDAYS 
AUGUST 2nd to AUGUST 14th. No 
goods will be despatched during this 
period -please order early. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz3 to 100 KHz. 
Square 20 Hz to 20 KHz. 
Output max + 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm x 
120mm. 
Price £2750. Carr. 25p. 

MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
£20. Carr. 75p. 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 kc /s -260 
Me /s on 6 bands. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/240V a.c. 
Brand new with in- 
struction. £15. 
P. & P. 375p. S.A.E. 
for details. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c /a to 200 
kc /s on 4 bands. 
Square: 20c /s to 
30 ke /s. Output 
impedance 5,000 
ohms, 200/250V. 
A.C. Supplied 
brand new and 
guaranteed with 
instruction man- 

ual and leads. 41650. Carr. 37 /p. 

TE -18A Transistorised 
Signal Generator. Oranges 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
55 x 55 x 35ín. 

1. Complete with instruc- 
tions and leads. £7.976. P. & P. 20p. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - 
ohms.Also checks 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
517.50. 
Carr. 375p. 

TO -3 PORTABLE OSCILLOSCOPE 
3ìn. tube. Y amp. Sensiti- 
vity 0.1v p -p /CM. Band- 
width 1.5 cps -1.5 MHz. 
Input imp. 2 meg S2 25pF 
X amp. sensitivity 0.9v. 
p -p /CM. Bandwidth 1.5 cps 
-800KHz. Input imp. 2 
meg S2 20pF. Time base. 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal/ 

external. Illmninated scale 140 X 215 x 330 
mm. Weight 150 lb. 220/240V, A.C. Supplied 
brand new with handbook. 23750. Carr. 50p. 

RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

6 MHz Pass Band. Separate Yl, Y2 ampli- 
fiers. Calibrated triggered sweep from -2 sec 
to 100 milli sec /cm. 
Supplied complete with all accessories and 
instructions £87. Carr. paid. 

TEI I I. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 600 Cl range (0.1dB X 

10) + (1dB X 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.e. to 200kHz ( -3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input lees than 4W (50V). Built in 
600 S2 load resistance with internal /external 
switch. Brand new. 227-50. P. a P. 25n. 

TE-20D' RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc /s -500 Me /s on 
6 bands. Directly cali- 
brated Variable 10 F at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions. £15. Carr. 374p. 
Size 140 x 215 x 170 

UNR -30 RECEIVER 
4 Bands covering 550kc /s- 30mc /s. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. £1575. Carr. 3769 
WS62 TRANCEIVERS 
Large quantity available for EXPORT 
Excellent condition. Enquiries invited. 
LAFAYETTE HA -600 SOLID STATE 
RECREIVE .,. 

General coverage 
+l4 150- 400kc /e, 550 

ke /s- 30mc /s. FET 
front end. 2 meth. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter, S. Meter, Bandspread. RF Gain. 15" x 

sr a S;". 18 lbs. '220/240v. A.C. or 11v. D.0 
Brand new with instructions. £45. Carr. 50p. 

FULL RANGE TRIO EQUIPMENT 

CRYSTAL CALIBRATORS NO. IO 
Small portable 
crystal controlled 
wavemeter. Size 
7 x 74 x 4in. 
Frequency range 
500 Kc/s -10 Mc /s 
(up to 30 Mc /s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 

15mA and 12V D.C. 0.3A. Excellent condi- 
tion. £4476. Carr. 375P. 

B.C. 221 FREQUENCY METERS 
latest release 125 KHz-20 MHz. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
£2750 each. Carr. 50p. 
SOLID STATE VARIABLE A.C. VOLTAGE 

REGULATORS 
Compact and panel 
mounting. Ideal for con- 
trol of lamps, drills, 
electrical appliances etc. 
Input 230 /240v. A.C. 
Output continuously 
variable from 20v -230v. 
Model MR 2305 5 amp 
68 x 46 x 43min £8371. 

Mod MR 2310 IO amp 90 a 68 x 60min 
£11 976. Postage 125p. 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. £2375 P. & P. 1769 
300 W. £8.25 P. & P. 22)p 
500 W. £4.975 P. & P. 3219 

1000- W. 27.25 P. & P. 376p 
1500 W. 28.976 P. & P. 410p 
5000 W. £36.00 P. & P. £1 

VOLTAGE STABILISER TRANSFORMERS 
180 -260v. input. Output 230v. Available 
150w or 225w. £1260. Carr. 259. 

230 VOLT A.C. 50 
CYCLES 

RELAYS 
Brand new. 3 sets of 
changeover contacts at. 

amp rating. 50p each. 
P. & P. 10p (100 lots £401 
Quantities available. 

LARGE STOCKS OF TEST EQUIPMENT 
AND RECEIVERS -MARCONI ETC FOR 
CALLERS 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex- stock. Single hole fixing, ;in. dia. shafts. Bulk quantities available. 
25 WATT. 10/25 /50/100/250/500 /1000/1500/2500 or 5000 chins, 725p, P. & P. 7 in. 
50 WATT .10/25/50/100/250 /500/1000/2500 or 5000 ohms, £1.05 P. & P. 75p. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, £1.370 P. & P. 751, 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . Low price . Immediate delivery 

S -250B Panel Mounting 
1 Amp 25.50 

2.5 Amp £6.62; 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

50/60 CYCLES, 
OUTPUT VARIABLE 

0 -260 VOLTS. 
Special discounts for quantity 

5-260 General 
Purpose Bench 

Mounting 
1 Amp £5.50 

2.5 Amp £6.75 
5 Amp £9.75 
8 Amp £14.50 

10 Adop £18.50 
12 Amp £21.00 
20 Amp £37.00 

O.WSMITH & CO.( / 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 8204 
34 LISLE STREET LONDON, W.C.2 Tel: 01- 437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01 -262 0387. 

OPEN 9 -6 MONDAY TO SATURDAY 

3)LTD 
All Mail Orders to- 

11-12, Paddington Green, 
London- W. 2 

Tel: 01- 262 6 56 2 
_ 

(Trade supplied/ 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. & G. Telecommunication Techns'. Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
Radio Operator Certificates 
General Certificate of Education, etc. 

Now available Colour T.V. Servicing 
Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 
EST. 1891 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 4Ul 
Please send me the ICS prospectus -free and without obligation 
(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

7 

AGE OCCUPATION 8/71 I 

INTER ATIONAL CORRESPONDENCE SCHOOLS 

352 

Selections from FELSTEAD ELECTRONICS' List 
(Sent free for stamped addressed envelope to address below) 
Transistors etc. AC126 129p. AF1I5 20p. AF116 15p. AF117 20p. OAP 79p. 0A10 745. 
0A81 74p. 0A85 74p. 0023 324p. 0C25 80p. 0026 874p. 0028 424p. 0035 424p. 0044 
14p. 0045 124p. 0071 121p. 0072 124p. 0075 124p. 0081 124p. 0081D 124p. 0082D 
124p. 00170 20p. 00171 124p. Many more in list. S.D.R. BY100 800piv 14p. 6 amp 
series: BYZ13 300piv 20p. BYZ12 600piv 25p. BYZ11 900piv 80p. BYZIO 1200piv 855. 
(Charges Epp up to 11, paid for 12 and over). Sub -Min Transformers: OUTPUT 30 for 
0072 etc.) 14p (up to 6, 64p). MULTIMETER. Our famous 20000 0 per V £4.824 (155) 
Details and other in list. SOLDERING IRON. Slim, modern, British highspeed 8;", all 
parts replaceable, highest quality, full guarantee: £1-074 (105). DIAMOND STYLII Re- 

'placements for BSR TC81LP, TCS /S, TC8LP /STEREO: COLLARO '0' : RONETTE 
BF 40LP: Garrard GC2 /LP and GC8 /LP: ACOS GP65 /67, all at 40p (6p). ACOS GP73, 
GP91: BSR ST4 (ST3, ST5), ST8 (ST9): SONOTONE 8TA, 9Th, 9TAHC: PHILIPS 
A03306, 3060 (3063, 3066, 3301, 3302, 3304); Garrard GKS25, GCM21, GCS23, and many 
more 'Garrard' etc. types. All at 75p. (6p). All are of the very highest quality. DOUBLE 
DIAMOND: ST4 (ST3, ST5); ST10 (S19, ST8): 9TA, 9TAHC, 3306, GP91 (For GP92, 
GP93, GP94 cartridges): GP91 -SC for all GP91 -SC Cartridges. All at 91.50 each (6p). 
PICK -UP CARTRIDGES. All Standard fittings and etylii. Mono GP67 /2 80p. STEREO - 
COMPATIBLE (MONO) GP91/SC £1.10 STEREO GP93 81.30 STEREO CERAMIC 
GP94 £1.95 SONOTONE STEREO 9TAHC (DIA.) £2.40. COLORING 0850 £4.874. 
G800 £850. G800E £1850. G800 SUPER E £19.50 (64p all types or Reg. Post, 224p). 
STYLII FOR ALL ABOVE TYPES, including COLORING available. RECORDING 
TAPE. Still the finest quality British Mylar available: Standard 5" 600ft. 86p. or 900ft. 
505. 7" 1200ft. 56p. LONG PLAY 5" 900ft. 50p. 54" 1200ft. 56p. 7" 1800ft.90p. (74p on 5" 
and 5t ", 9p on 7 "). MICROPHONES Crystal Mie 91, hand /desk 81p. MIC45. Curved metal 
hand -grip £1.00. CM21 Grey hand desk 1324p. Stick '60' £1.024. CM70 "Planet" machined 
metal tapered stick type with neck cord, adaptor to fit floor stands £1474 (all 9p). LAPEL 
(or band) with clip 324p (6p). All are fitted with leads. Dynamic 50810 50K 4 for desk, 
tapered with base and slideout adaptor £1974. MEll. Similar, but fixed on swivel swan 
neck to switch -fitted base, £2.224 (Either 15p). Type 209 Cardioid ball, 50K /600 0, omnl- 
dir., built -in vol. control, on /off switch, special lead, handle (as good as money can buy) 
£8.80. UD130 Uni -Dir. Ball., mesh, 50K/6004, Adap., cable, jack plug 2480. (205). 
DM160. omni -dir., Ball, 50K Cable adaptor £8874 (all at 274p). MICROPHONE 
INSERTS. Dia., 1.75" OR 0.9" either size 274p (6p). EARPIECES with lead and min. 
jack plug (2.5 or 3.5 mm., state which). Magnetic 9p Crystal (3.5 only) 24p (Up to 3 
for 6p on any). HEADPHONES De -luxe STEREO 8 -16 Ohms £2471. Same, fitted vol. 
control each earpiece £4.20. Both have lead and stereo jack plug (174p.) High Res. 2000 
ohm. Adjustable 924p (745). SPEAKERS 12" ROUND fitted tweeter, 3 or 150 (state 
which) £1874 (274p) or for Stereo £4.25 pair, carr. paid 24" 3 OR 8 4 (state which) 874p 
(6p). EMI 13" x 8 ", 3, 8 or 15 4 (state which) £2124 (25p) L.W with two tweeters and 
crossover network 15 0 £3.75 (25p). VIBRATORS. 12V 4 -pin non -synch. 121HD4, 2f" 
ex. pins. 274p. 12V 7 -pin Synch. (12SR7) 624p. (Both types 64p per vibrator). CONNECTING 
WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. Solid core 145 (6p). Flexible 165 (74p). 
Super thin for transistor wiring lOp (6p). PICK -UP WIRE. Super thin twin flex, screened 
and sheathed 6p yd. (6p up to 6yds. -over free). RETRACTABLE Flex. Leads. (Curlies) 
Phonoplug each end 12ft. 80p. Eft phono plug / phono socket other end 255. 12ft 429p 
(6p per lead all types). SEND S.A.E. for full free lists -Small 3W and 74W trans. ampli- 
fiers, Electrolytics, Vol. Controls, all types of radio switches, car and portable expanding 
aerials, Meters, Test prods, all types of Brit. and Cont. standard and min. plugs and sockets 
SDR's, Thyristors, cros. clips (various) terminals, etc. etc. and "Special Offer" linee at 
lowest possible prices. 

FELSTEAD ELECTRONICS ( PW 47) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Cash with order only. No COD or Caller Service. Charges (Min. 6p) in brackets after all 
items. Regret Orders under 25p excluding postage, unacceptable. SAE please for enquiries 
or cannot be replied to. Charges apply G.B. and Eire only. Overseas orders welcomed 
(lists free overseas). 

F4MTAST/C 84R641M OFFER! 

TRANSEUROPEAN 
Transistorised Stereophonic High Fidelity 

AM; FM Tuner Amplifier System. 

.ca=arn- .o 
(" f; - 

This sy tem includes this elegantly styled solid state Teak finished cabinet 
tuner /amplifier. Covering VHF /FM. Medium and long wavebands. The 
latest 4 Speed B.S.R. Mono /Stereo record changer with 2 -10in. x 6in. 
matching elliptical speakers. A cämpiete Hi -Pi Stereo Radiogram 
at less than half normal price. SPECIAL OFFER 
Easily fitted no technical 
knowledge necessary. 

Credit Terms avail- 
able. First monthly 
payment of E583 fol- 
lowed by 9 monthly 
payments of E4 95. 
Total Credit Sale Price 
£49.5.0. Send £5.83 today. 

FABULOUS VALUE 

£44 

Transistorised Stereo Hi -Fi Record Player 
Build your own Hi -Fi Record Player with the Serenade fully tran- 
sistorised amplifier which comes complete with 2- IOie. a 6in. 
speakers and the latest 4 Speed BSR Speed Stereo /Mono Record 
Changer. Credit terms let monthly payment £2.46 fol -. 

U1 P & p lowed by 9 monthly payments of £3.38 jTotal 
88p c/s price £33.80). Send £4.26 today. 

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. - - CALLERS WELCOME- - Ir III 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

Name 
ddress P8/71 

100,Chase Side London N.14 II 
Tel :01 - 886 3733/9666 

® ---- M- - -®I - 
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Your 
STARTER QUESTION is 

meteaftiekertatéd 
cataloph fir 

24 -hour 
Phone 
Service 
Ring : 

01 -648 8422 

... and your 
BONUS QUESTION is 

'hatd 4 
and at iamb 
gy P ono Qom% 

The answer to the Starter question is obvious -the ubiquitous HOME RADIO 
COMPONENTS CATALOGUE. You all got that right! And the answer to 
the Bonus question is -the same! May we explain "this most ingenious 
paradox ?" The price is now 50 pence, but with each catalogue we now include 
10 vouchers each worth 5 pence, when used as directed. This means that if 
you spend a quite modest sum in ordering components from us over a period 
the catalogue will have cost you nothing -bar 20 pence for post and packing. 
So then -for today's most useful electronics catalogue, 50p if you call and 
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the 
winning team -act now! 

POST THIS 
COUPON 
with your 
cheque or 
postal 
order for 
70 pence 

The price of 70p applies only to catalogues purchased by 

customers in the U.K. and to BFPO addresses. 

I 

I 

I 

LDept. PW, 234 -240 London Rd., Mitcham, CR4 3HD. 

Please write Name and Address in block capitals. 

Name 

Address 

HOME RADIO (Components) LTD. 

I 

I 

I 

I 

BENTLEY AC 0 U STI C 
CORPORATION LT D. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone 01-722-9090 

EL64 .23 
EL85 .40 
ELM .40 
EL91 .88 
EL95 .86 
EM34 .90 
EM80 .38 
5M81 .40 
EM84 .82 
EM87 .36 
EY51 .85 
EY83 .85 
EY83 .55 
EY84 .50 
EY86/7 .81 
EY88 .43 
EY91 .53 
EZ40 .40 
EZ41 .48 
EZ80 .22 
EZ81 .28 
EZ90 .22 
FW4/500.75 
FW4/800.75 
GZ30 .35 
GZ32 .42 
GZ33 .70 
GZ34 .53 
GZ37 .75 
HABC80.45 
HL23DD.40 
HL41DD.98 
HL42DD.50 
11N309 1.40 
H1711.2 .53 
HVR2A .53 
KT2 .25 
KT8 1.75 

T44 1.00 
KT66 .84 
RT81 2.00 
%T88 1.7p. 
KTW61 .BI 

KTW62 .68 
KTW63 .50 
MHLD6 .75 
1778 2.05 
N308 .98 
N339 1.25 
p61 .49 
pABC60 .84 

PC86 .49 
PC88 .49 
PC95 .53 
PC97 .89 
PC900 .35 
PCC84 .81 
PCC85 .29 
PCC88 .44 
PCC89 .48 
PCC189 .49 
PCC805 .60 
PCF80 .39 
PCF82 .31 
PCF84 .40 
PCF86 .45 
PCF200 .37 
PCF801 .32 
PCF802 .44 
PCF805 .63 
PCF806 .59 
PCF808 .70 
PC112O0 .62 
PCL82 .83 
PCL83 .80 
PCL84 85 
PCL805/85 

.42 
PCL86 .40 
PCL88 .87 
PD500 1.44 
PEN4DD 

1.38 
PEN36C.75 
PEN45 85 
PEN45DD 

.75 
PEN46 40 
PEN453DD 

.98 
PENDD. 

4020 .88 
PFL200 .54 
PL36 .47 
PL81 .46 
PL81A .50 
PL82 .81 
PL83 .33 
PL84 .81 
PL302 .60 
PL504/500 
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PL505 1.44 
PL508 1.16 
PL509 1.44 
PL802 .76 
P3184 .38 
P%4 1.18 
P%25 1.16 
PY32/3 .50 
PY80 .38 
PY81 .25 
PY82 .26 
PY93 .27 
PY88 .83 
PY500 1.08 
PY800 .35 
PY801 .34 
PZ30 .48 
QQV03/10 

1.20 
QV04/7 .83 
RG1-240A 

1.98 
R10 .75 
R11 .98 
R16 1.75 
R17 .88 
RI9 .31 
SP42 .75 
81761 .33 
TH4B .50 
TH233 .98 
11-9629 .98 
UAB080.80 
UAF42 .50 
UBC41 .45 
UBCSl .40 
UBF80 .29 
UBF89 .31 
UBL21 .55 
UC92 .35 
UCC84 ,34 
UCC85 .39 

1JF85 .341 
UF86 .68 
UF89 .30 
UL41 .59 
UL84 .SE 
U3280 .88 
UYlli .50 
UY21 .56 
17Y41 .38 
11Y85 Y85 .27 
U10 .45 
U12/14 .38 
U18/20 .75 
U19 1.78 
1722 .89 
1725 .86 
U26 .59 
U45 .78 
U191 .80 
U251 .70 
U281 .40 
17282 .40 
U301 .51 
U403 .33 
U404 .38 
U801 .95 
U4020 .88 
VP23 .40 
VP41 .38 
VR105 .83 
VT81A .36 
VU111 .44 
VU120 .80 
VU120A .60 
V17133 .35 
W76 .34 
W107 .50 
W729 .60 
X41 .50 

Transistors 
& Diodes 
20323 .50 
AA119 .16 
AA120 .15 
AA129 .15 
AAZ13 .18 
AC107 .15 
AC113 .25 
AC127 .17 
AC128 .20 

AC156 .20 
AC157 .26 
AC166 .86 
AC168 .88 
AC176 .55 
AC177 .28 
ACY77 .25 
ACY18 .20 
ACY19 .19 
ACY20 .18 
ACY21 .19 
ACY22 .15 
ACY28 .18 
AD140 .38 
AD149 .50 
AD161 .45 
AD162 .46 
ADT140 .68 
AF102 .90 
AF106. .50 
AF114 .25 
AF115 .15 
AF117 .19 
AF121 .80 
AF124 .25 
AF126 .18 
AF139 .65 
AF178 .68 
AF180 .48 
AF186 .55 
AF239 .38 
Bllßl .50 
BA102 .45 
BA115 .14 
BA116 .25 
BA129 .13 
BA130 .10 
BA153 .15 
BC107 .13 
BC108 .13 
BC113 .25 
BC115 .15 
BC116 .25 
B0118 .23 
BCY10 .45 
BCY12 .50 
BCY33 .20 
BCY38 .28 
BCZ11 .38 
BD119 .45 
BF158 .29 

BF159 .25 
8E163 .20 
BF173 .38 
BF180 .80 
BF181 .40 
BF185 .40 
BF194 .15 
BFY50 .23 
BFY51 .19 
BFY52 .20 
BY100 .18 
BY105 .18 
BY114 .18 
BY126 .15 
BY127 .18 
BYY231.00 
BYZIO .25 
BYZll .25 
BYZ12 .26 
BYZ1S .25 
CG12E .20 
FSY11A .28 
GD9 .20 
GET113 .EO 
GET116 .40 
GET118 .20 
GET119 .20 
GET573 .38 
GET587 .43 
GET873 .15 
GET887 .28 
GET897 .23 
GET898 .23 
Ml .15 
M3 .15 
MAT100 .88 
MAT191 .48 
MAT120 .39 
MAT121 .43 
0A5 .28 
0A9 ' 18 
OA10 .43 
0A47 .10 
0A70 .15 
0A73 .15 
0A79 .09 
0A81 09 
0.485 .08 
OA90 .13 
0A91 .09 
0A95 .09 

0A200 .09 
0A202 .10 
OC22 .38 
OC23 .88 
0C24 .38 
0025 .38 
OC26 .24 
0C28 .60 
0C29 .83 
OC35 .88 
0C36 .43 
0C42 .1j8 
0C43 1.18 
0C44 .10 
OC45 .11 
0046 .15 
0070 .18 
0071 .11 
0072 .11 
0074 .23 

0075 .11 
0076 .15 
0077 .27 
0078 .15 
0078D .15 
0081 .11 
OC81D .11 
0082 .11 
OC82D .11. 
0083 .20 
0094 .24 
00123 .23 
0C139 .23 
OC140 .95 
0C169 .23 
OC172 .35 
00200 .22 
0C201 .38 
0C202 .43 
00203 .SO 
00204 .30 
OC205 .48 
ORP12 .53 

OA2 .SO 
OB2 .80 
lA7GT .38 
1H5GT .88 
1L4 .18 
1N5GT .37 
1R5 .27 
184 .24 
105 .20 
1174 .29 
1U5 .48 
2D21 .35 
SD6 .19 
3Q4 .38 
3Q6GT .85 
384 .27 
384 .3`6 
5V4G .36 
5Y3GT .28 
5Z4G .35 
6/30L2 .57 
6A8G .33 
6AC7 .15 
6AG5 .25 
6AK5 .25 
6AL5 .11 
6AQ5 .25 
6AT6 .20 
6A176 .21 
GAYS .30 
6B8G .13 
6BA6 .21 
6BE6 .22 
6BH6 .48 
6BJ6 .41 
6BQ7A .38 
OBR7 .79 
6BR8 .63 
6BW6 .72 
6BW7 .57 
6BZ6 .33 
6C9 .73 
6CD60 1.09 
6C16 .38 
6CL6 .48 
6CW4 .83 
6F1 .88 
6F6 .63 
6F6G .25 

6F13 .33 
6F14 .44 
6F18 .45 
6F23 .70 
6F24 .88 
6F25 .80 
6F28 .70 
6H6GT .15 
6J6G .19 
615GT .28 
6J6 .18 
6.17G .24 
6J7GT .38 
6K7G . 10 
6K7GT .23 
61030 .18 
6L6GT .39 
OL7GT .83 
6L18 .45 
6L19 1.38 
OLIDO .48 
6N7GT .40 
6Q7 .43 
6Q7G .30 
6117 .55 
BR7G .85 
6SA7GT .35 
68A731 .85 
68C7GT .88 
68G7GT .33 
60117 .53 
6SJ7 .35 
6SK7GT.28 
6SQ7GT .38 
6V6G .17 
6V6GT .81 
6%4 .22 
6X5GT 125 
7A7 .88 
7E6 .58 
7B7 .85 
7C6 .80 
7H7 .28 
7117 .65 
7Z4 .50 
9D7 .78 
10C1 1.25 
10C2 .50 
10F1 .75 

101,2 .45 
10F18 .35 
1OLD11 .53 
10P13 .59 
10P14 1.10 
10P18 .3E 
12A6 .83 
12AC6 .40 
12AD6 .40 
12AE6 .48 
12AT8 .23 
12AT7 .17 
12AU6 .22 
12AU7 .20 
12AV6 .28 
12A%7 .23 
12BA6 .30 
12BE6 .80 
12BH7 .40 
1251 .85 
12J7GT .38 
121{5 .50 
12K7GT .84 
12Q7GT .28 
12SA7GT 

.40 
12007 .35 
128G7 .23 
12ßH7 .lb 
128J7 .23 
12SK7 .24 
129Q7GT 

.50 
1407 1.15 
19AQ5 .24 
20F2 .88 
20L1 .98 
20P1 .88 
20P3 .84 
20P4 .91 
20P5 1.00 
25A6G .29 
25L6G .22 
25Y5 .38 
25Y50 .43 
25Z40 .30 
26Z5 .40 
2536G .48 
3001 .29 

30015 .62 
30017 .79 
30018 .88 
30F5 .72 
30F1.1. .62 
30FL2 .75 
30FL12 .71 
30FL14 .70 
30L1 .31 
SOL75 .80 
30L77 .71 
30P4MR .98 
30P12 .89 
30P19/ 

30P4 .80 
30PL1 .61 
30PL12 .33 
30PL13 .78 
30PL14 .67 
30PL15 .89 
35L6GT .42 
35W4 .28 
35Z4GT .24 
3535GT .80 
50L6GT .45 
72 .33 
85A2 .48 
807 .59 
5763 50 
AC2/PEN 

.98 
AC2/PEN/ 

DD .98 
AC6PEN.38 
AC/PEN(7) 

.98 
AC/TH1 .60 
AC/TP .98 
AL60 .78 
ATP4 .12 
AZ1 .40 
AZ31 .48 
AZ41 .58 
B36 .33 
CY1C .53 
C731 .82 
DAC32 .33 
DAF91 .20 
DAF96 .35 

DF33 .37 
DF91 .14 
DF98 .86 
DF97 .63 
DH83 .30 
DIM .28 
D1177 .20 
DK40 .55 
DK92 .41 
DK96 .86 
DL96 .88 
D3170 .30 
DM71 .38 
DW4/ 

350 .38 
DW4/ 

500 .88 
DY86/7 .88 
DYSO2 .48 
E8OF 1.20 
E83F 1.20 
E88CC .80 
E180 E1801' 
E1821.13 
E1148 .58 
EA50 .18 
EA76 .88 
EABC80.31 
EAC91 .38 
EAF42 .49 
EB34 .20 
EB91 .11 
EBC41 .48 
EBC81 .88 
EBC91 .30 
EBFSO .32 
EBF83 .40 
EBF89 .30 
EBL21 .60 
EC86 .83 
EC88 .80 
EC92 .35 
ECC32 1.68 
ECC33 1.58 
ECC40 .60 E81 .17 
ECC82 .20 E83 
ECC84 .80 

ECC85 .27 
ECC86 .40 
ECC88 .85 
ECC189 .48 
EC0804 .57 
ECC8071.85 
ECF80 .28 
ECF82 .28 
ECFSB ,66 
501'8042.10 
ECH23 .88 
ECH42 ,82 
ECH81 ,28 
ECH83 .40 
ECH84 .88 
ECLSO .''' 
ECL82 .31 
ECL83 ,62 
ECL84 ,60 
E0L85 .55 
ECLSB .87 
EF22 ,68 
EF36 ,83 
EF37A .85 
EF39 .40 
EF40 .50 
EF41 .50 
EF42 _33 
EF54 .98 
EF80 ,23 
EF83 .48 
EF85 .28 
EF86 .81 
EF89 .24 
EF91 .17 
EF92 .18 
EF97 .55 
EF98 .65 
EF183 .27 
EF184 .30 
E1190 .88 
EL32 .18 
EL34 .48 
EL35 1.00 
EL37 .87 
EL41 .64 
EL42 .58 

.50 
EL83 .88 

UCF80 .85 
UCH21 .80 
UCH42 .81 
UC1181 .31 
UCL82 .34 
UCL83 .49 
LTF41 .50 
UF42 .80 
UFSO .85 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terme of business - 
Cash or cheque with order only. Post/packing 0.03 per item, subject to a minimum of 0.09. Orders 
over 5.00 post/packing free. Same day despatch by first class mail. Any parcel insured against 
damage in transit tor only 0.03 extra per order. Complete catalogue with conditions of sale price 0.07 
post paid. Business hours Mon.-Fri. 9-5.30 p.m. ßata. 9-1 p.m. 
We do not handle seconds nor rejects, which are often described as "New and Tested" but have a 
limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 82p per word (minimum 12 words), box number 7p 
extra. Semi -displayed setting £6 per single column inch. All cheques, postal orders, etc., to be made 

payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 

be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 

Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 2,2 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. Radio and 
Record Player Manuals 25p each. Tele- 
vision Manuals 3712 p each. Send C.W.O. 
stating model required. Also limited 
range of components and spares. Send 
details of your requirements. R.D.I. 
Ltd., Chilton Works, Garden Road, 
Richmond Surrey. 

-TOP TRANSISTORS - 
Unmarked but brand new and individually 
tested. We will refund your money and 
postage in full if any of our transistors are 
found to be faulty. All at 9p each or 

Any 12 transistors for only El 
ACY22 BFY51 0072 2N3702 
BC108 BFY52 0C202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee. P. & P. IOp. 

J. M. KING (I) 
17 Buckridge, Portpool Lane, London, E.C.I 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter/receiver 
kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed- circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO- FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE - 
has obvious applications for HOUSE -TO -HOUSE 
USE, SCHOOL PROJECTS LANGUAGE 
LABORATORIES, SCOUT CAMPS, etc. 

GET YOURS ! SEND E5.20 NOW 
TO 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNCLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? Constructional data available 
-full circuits, drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops -uses 41 valves. With Its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street. 
Darlington, Durham. Send 211P stamp. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. 70p +10p P &P. 
CROWBOROUGH ELECTRONICS 
(P.W.), Eridge Road, Crowborough, 
Sussex. 
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Miscellaneous 

ETCH YOUR OWN P.C.B. 
High quality printed circuit boards can 
be produced using a procedure employed 
in development laboratories for proto- 
type construction. A kit of boards, etch - 
ant, adhesive resist pads and tape with 
full instructions is obtainable for £1.90 
post free from: 

INTEK ELECTRONICS LTD., 
4 Lowfield Lane, Hoddesdon, Herts. 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON /OFF Switch and 12v Socket to 
Run other Lights or I2V Equipment. 

Unbeatable at £3.30 
or in kit form £2.90 

post paid 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
all output, new and boned 23.03 PAID 

SALOP ELECTRONICS Callers welcome 
13 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for lists 

BARGAINS. P.S.Us, test gear, lists, 
S.A.E. Don Smith, 12 Channel Heights, 
Weston super Mare, Somerset. 

IRISH READERS. Eagle products avail- 
able, send 10p in stamps for latest 
illustrated catalogue to Toner Elec- 
tronics, Lismore Park, Waterford. 

AE 396 
PICK -UP CONVERSION KIT 

To replace E.M.I. Double 'C' 
cartridge, comprising pick up 
head shell, turn-over holder and 
dual sapphire cartridge. Mono 
only. Full D.I.Y. instructions 
supplied. 

£3.72 
Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

ENGINEERING SERVICE for construc- 
tors. Lathe work, milling, sheet metal, 
castings, etc. S.A.E. for details. Chelms- 
ford Machine Tool Company, P.O. Box 
55, Chelmsford CM1 2AU. 

Miscellaneous 

i 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5- transistor, 
has adjustable Fl!F2 rejection. Module E7. 
Unit 18.90. WAA -WAA Pedal kit of all 

í2r45. AUTaO RHYTHM from Dewttron 
modules. Simple unit for waltz, foxtrot 
etc. costs E16.55 in modules. ORGAN 
PERCUSSION and other fascinating 
effects. Send 15p for illust. list. 
D.E.W. Ltd., 254 Ringwood Road, 
Ferndown, Dorset. 

We stook all those components and 
materials required by the home Hi -Fi 
constructor, including speaker grille 
fabrics, BAP wadding, speaker kits, 
cabinets, cross -over networks, inductors, 
etc. AT TOP DISCOUNTS. Price list free 
of charge. Send 2 x 3p stamps for pattern 
card of speaker grille fabrics. Mail order 
ONLY. No callers please. 

Dept. PWS 

4, PRINCES SQUARE, 
HARROGATE, YORKS. 

17° BBC /ITV 
TELEVISIONS f5 

Working Perfectly 
plus P &P £1 CWO. 

SUITABLE FOR ANY AREA 
3 Channel 19in D/S TVs. ITV, BBC 1, BBC 2, 
£25 inc. carriage. 17in 13 Channel, complete 
but untested £1.50 each, plus £1 P &P. CWO. 

SPEAKERS 
fin x 4fn, lin x 4ín 3OHM 

200 plus Op P &P each. CWO. 
Regular deliveries throughout England and 

N. Ireland. 

TRADE TV's 
407 Thornton Road, Girlington, Bradford 8, 

Yorks. 

DAILY UFO Flight Patterns, 37,2p. 
UFO Map, S. England, 3712 p. TV Notes 
UFO Detection, 2 Optical Circuits, 50p. 
UFO- Wave pattern and prediction, 
45p. Radar & Electronic Publications, 
"Highlands," Needham Market, Suf- 
folk. 

Wanted 
WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- 
hampton. 

WE BUY New Valves and Transistors. 
State price: A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

HIGHEST POSSIBLE CASH PRICES 
for Revox, Ferrograph, Brenell, Vor- 
texion, Tandberg. 9.30 -5.00. 01-472 2185. 
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Age is not important, since initial 
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You could start at £1248, 
but for more senior personnel this 
could be in excess of £1749 

Benefits include Pension, Life 
Assurance, 3 weeks holiday. 
Ring or write with brief details to: 
Norman Manion, 
REDIFON LIMITED 
Broomhill Road, Wandsworth, 
London SW18. 01 -874 7281 
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Wanted 

TOP PRICES PAID for NEW VALVES 

popular T.V. and Radio types, 

KENSINGTON SUPPLIES (C). 
367 Kensington Street, Bradford 8, 

Yorkshire. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS 4 The Broadway, Hanwell, 
London, W.7. 01- 567/5400 -2971. 

NEWNES R. & T. Servicing, 1963 -64, 
1964 -65. Also Valve Tester. Cash, 4 
Cavendish Place, Bath. 

For Sale 

MORSE EASY ! 
FACT NOT FICTION It you start RIGHT 
you will be reading amateur and commercial Morse 
within a month (normal progress to be expected). 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy ss 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring B.T.D. 01 -660 2896 
or send 4p stamp for explanatory booklet to: 
03E50 (Box 19), 45 GREEN LANE, PURLEY, SIIRREY 

SELF- SWUM _ e airdrying GREVNAMMER 1 0I ' BLACK WRINKLE 

JY o R (CRACKLE)Finishes 
Y Aerosol spray. contains a53e fine 
quality durable easy instant spray. No stove baking 
required. Hammers available in grey, blue. 

Modern Eggshell Slat le(Crackie) 
aII at 

a er k ca 
nage paid. 

er push-button seifspray can. Aiso Durable, heu 
and water resistant Slack Matt finish ( Page. sel(. 
sIpEC cAansDOnIr) p carriág yid. 

FFEH: Aa'rrable 
pnadp- htriggef 

13ndelf(vppIUy2PIp.'O 

9eoa S pge 

mer tHoro car quality) a eatable. Please enclose cheque er 
crossed P.O. (or total amount direct 

Deng rnYUKAN 307x, EDGWARE Roap.. 
LONDON, W2 IBN 

We 5.1n, 

or el Stur I ea hug Open l day Saturday. T day afternoons. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

AUSTRALIAN READERS! SEND 
S.A.E. FOR ELECTRONICS CATA- 
LOGUE. HOBIPAK, P.O. Box 224, Carl- 
ton South, 3053, Victoria, Australia. 

I'VE Mobile Radio Equipment. 3302 Base Station. 2 mobile type 2102. 1 Dash mounted mobile. Aerial. Mast. Best offer secures. Bomford, Alles - borough, Pershore, Worcs. 

Metal Work 
METAL WORK: All types cabinets, chassis, racks, etc., to your specifica- tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 

Service Sheets 
SERVICE SHEETS. Radio, TV etc. 8,000 models. List lop. S.A.E. enquiries. TELRAY, 11 Maudland Bank, Preston. 

RADIO, TELEVISION over 3,000 models. JOHN GILBERT TELEVISION, lb Shepherds Bush Rd., London W.6. 
SHE 8441. 
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Service Sheets (continued) 

Service Sheets G. Manuals 
LARGE RANGE OF MODELS AVAILABLE FOR RADIO, TELEVISION, TAPE RECORDERS, R /PLAYERS, ETC. 

FROM 25p EACH -SAE. WITH ENQUIRIES PLEASE -1971 LISTS ARE AVAILABLE 13p. 
MULLARD TRANSISTOR AUDIO AND RADIO CIRCUITS PRICE £1 -63p \ 
T.V. FAULT FINDING BOOK by DATA PUBLICATIONS LTD. " 55p 
MOLLARD VALVE h SEMI CONDUCTOR DATA BOOK 23p Post MAZDA VALVE e PICTURE TUBE DATA BOOKLET 23p free BRIMAR VALVES & TELE TUBE DATA LIST " 20p 
RESISTOR COLOUR CODE INDICATOR DISC " 13p 
Sets of Brand New Valves supplied fbr most makes of Radio ¡T.V. etc. Prices on request. 

BELLS TELEVISION SERVIO Albert Place Harrogate Yorkshire Tel -66944 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p. 
"PLEASE ENCLOSE LARGE S.A.E. 

WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 
Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order only. 

TRADER SERVICE SHEETS 
30p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKEIELD ENTERPRISES 
LIMITED 

29 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Model Radio/TV 

1971 List now 
available at 10p If list is required 
plus postage indicate with X 

From 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

SERVICE SHEETS (1925 -1971) for Tele- visions, Radios, Transistors, Tape Re- corders, Record Players, etc., by return post, with free Fault- Finding Guide. Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders /enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. 

SERVICE SHEETS. TV, Radio, etc., 
25p. Large stocks. S.A.E. with enquiries 
please, callers welcome. K. L. Bower, 
35 Briarwood Drive, Wibsey, Bradford. 

Ladders 
VARNISHED TIMBER LADDERS from 
manufacturer. Lowest prices anywhere. 
1512 ft. extd. £6.20, 17ft. ext. £6.50, 20ft. 
ext. £7, 2112 ft. ext. £7.75. 2412 ft. ext, 
£8.90. 29ft. ext. £10.25. 3112ft. triple 
ext. £12.25. 36ft. triple ext. £16. Carr. 
80p. Free lists. Also Aluminium Ext. & 
Loft Ladders. Callers welcome. -(Dept. 
W.L.S.) Home Sales, Baldwin Road, 
Stourport, Worcs. Phone 02 -993 2574/ 
5222. Placing order on C.O.D. 

Educational 

YOUNG MEN (AND WOMEN) trained 
as Radio Officers on liners and other 
ships. Salaries rising to £2,500 per year 
(all found). Immediate vacancies. Grants 
available for Day full -time course. For 
details of training write to: 

THE RADIO COLLEGE, 
91 Lancaster Road, Preston, Lanes, 

stating if interested in Day or Postal 
Course. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs') R.T.E.B., etc. Many 
non -exam courses incl. Colour TV 
Servicing, Numerical control & 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SWI 

R.T.E.B. Certa., City & Guilds. Colour 
TV, Radio, Computers, Radio Ama- 
teurs' Cert., Practical Electronics (with 
kit). Thousands of successes. Send for 
full details of Home Study Courses and 
illustrated book -FREE. BRITISH IN- 
STITUTE OF ENGINEERING TECH- 
NOLOGY, Dept. 137K, Aldermaston 
Court, Reading RG7 4PF. 

RADIO OFFICER training courses. 
Write: Principal, Newport and Mon- 
mouthshire College of Technology, 
Newport, Mon. 
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Educational 

TELEVISION AND RADIO TRAINING 
(DAY ATTENDANCE COURSES) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of one 
year's duration, with daily attendance, are available for beginners and shorter courses for men with previous 
training in Electronics and Radio. Training courses in Radar and Radio Transmission are also available following 
the TV course. Write for prospectus to London Electronics College, Dept. 5/4, 20 Penywern Road, Earls 
Court, London, S.W.5. Tel. 01 -373 8721. 

A.M.S.E. (Elec.), City & Guilds, R.T.E.B. 
Cert., Radio Amateurs' Cert., etc., on 
'Satisfaction or Refund' terms. Wide 
range of courses in Elec. Engineering, 
Design, Installation, Repairs, Refrigera- 
tion, Electronics, Radio & TV etc. 
Send for full details and illustrated 
book -FREE. 
BRITISH INSTITUTE OF ENGINEER- 
ING TECHNOLOGY, Dept 168K, Alder- 
maston Court, Reading RG7 4PF. 

MEN! You can earn £50 p.w. Learn 
Computer Operating. Send for FREE 
brochure -London Computer Opera- 
tors Training Centre, C94 Oxford 
House, 9 -15 Oxford Street, London, W.I. 

Situations Vacant 

EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01-636 0961. 

RADIO 
OPERATORS 
DO YOU HOLD PMG II OR 
PMG I OR NEW GENERAL 
CERTIFICATE OR HADTWO 
YEARS' RADIO OPERATING 
EXPERIENCE? 
Looking for a secure job with good 
pay and conditions 
Then apply for a post with the Com- 
posite Signals Organisation -these 
are Civil Service posts, with oppor- 
tunities for service abroad, and of 
becoming established i.e. non- contri- 
butory pension scheme. 
Specialist training courses (free ac- 
commodation) starting January, April 
and September 1972. 
If you are British born and resident in 
the United Kingdom write NOW for full 
details and application form from: 

RECRUITMENT OFFICER 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS 
OAKLEY, PRIOR ROAD, CHELTENHAM, 
GLOS. GL52 5AJ 

Telephone: Cheltenham 21491 Ext. 2270 

Receivers and Components 
EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal generators, 
components, etc.. with money back guaran- 
tee. SAE list. Callers welcome, please phone 
first. -P. R. Golledge, G3EDW, Glen Tor, 
Torrington, Devon. (STD 08 -052) 2411. 

Receivers and Components (continued) 

EX COMPUTER PRINTED CIRCUIT PANELS tin x 
4in packed with semi -conductors and top 
quality resistors, capacitors, diodes, etc. Our 
price, 10 boards SOnp + 7np P. & P. With a 

guaranteed minimum of 35 transistors. Data 
on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for CI. 
P. & P. 18np. With a guaranteed minimum of 
85 transistors. Data on transistors included. 

PANELS with 2 power transistors similar to 
0C28 on each board + components. 2 boards 
(4 x 0C28) SOnp + 6np P. & P. 

9 OAS, 3 OAIO, 3 Pot Cores. 26 Resistors, 
14 Capacitors, 3 GET 872, 3 GET 8728, I GET 
875. All long leaded on panels 13ín x 4in. 
4 for LI + 25np P. & P. 

LARGE CAPACITY ELECTROLYTICS 
I0000MFD30Vil. 
16000MFD I 2Vf 4Onp +6np P. & P. 

or f3.50 per doe. Carr. 50np 

250 MIXED RESISTORS 62np 
I- & I- watt. 

I50 MIXED HI STABS 62np 
I* & I watt 5% and better. 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for car spot 
lights, projectors etc. SOp each p & p 5p. 

DIODES ex EQPT; SILICON 
I Amp 1000 PIV. 4 for SOnp. 
20 Amp 150 PIV. 4 for LI. + 5np P. & P, 

BARGAIN RELAY OFFER 
Single pole change over silver contacts. 25V 
to 50V. 2.5kS. coil. 8 for SOnp. + 5np P. & P. 

KEYTRONICS mail order only 
44 EARLS COURT ROAD, 
LONDON W.8 01- 478 8499 

NEW MODEL Y.H.F. KIT MK2 
Our latest Kit, improved design and performance 
plus extra Amplifier Stage, receives Aircraft, 
Amateurs, Mobile, Radio 2, 3, 4, etc. 
This novel little set will give you endieee hours of 
pleasure and can be built in one evening. Powered 
by 9 Volt Battery, complete with easy to follow 
instructions and built in Jack Socket for use with 
Earphones or Amplifier. 

Only 28.40. P. & P. Free 5 E. only 

Illustrated Catalogue of Selected Kits and Com- 
ponents 1280. P. & P. Free. 

Cheques, Postal Orders to: 
Dept. P.W., 

Galleon Trading Co.. 25 Acelon Road, 
Romtord, Rues 

COMMUNICATIONS RECEIVERS 
Checked, tested, HRO CR100 B40/41 
R1392 etc. Many other types available, 
also power supplies and amateur test - 
gear. SAE your requirements. R1155N 
Receivers 200KHz to 18.5MHz including 
Trawler Band. Good condition. Tested 

with details, £10.25, carriage £1. 

Richard Sellers Eastrington, Goole, 
Yorks. Callers please phone 04305 254/ 

01428 8076. 

Stella Nine Range. Cases 
LIST OF PRICES AND SIZES 

Width Depth 4" Height 6" Height 7f" Height 
61" 31" 90P £1.05 £1.23 
61" 41" 96p £1.23 £1.40 
81" 3k" £1.05 £1.40 £1.40 
81" 61" £1.40 £1.74 £2.00 
101" 7$" £1.88 £2.28 £2.45 
121" 31-" £1.40 £1.74 £2.03 
121" 52" £1.85 £2.25 £2.43 
121" 81" £2.30 £2.74 £2.93 
148" 32" £1.65 £2.03 £2.25 
141" 91" £2.73 £3.50 £3.65 
161" 61" £2-45 £2.93 £3.24 
161" 1022" £3.15 £4.05 £4.45 

Cases -Post 25p. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 24-" Walls 
6" x 3" 33p 10" x 7" 51p 14" x 3" 44p 
6" x 4" 34p 12" x 3" 400 14" x 9" 84p 
8" x 3" 39p 12" x 5" 45p 16" x 6" 64p 
8" x 6" 46p 12" x 8" 64p 16" x 10" 9So 

Chassis -Post 15p. per order. 
Discounts available on quantities. 

Electro magnetic counters. New Boxed. 
500 ohm 4 digit 30p post free. 
Copper Laminate Board 1 -" single sided. 
12" x 12" 30p. post free. 
P.O. relays (600 Type) 500 ohm + 
500 ohm. 1 make 1 break 2 change over 
New boxed 30p post free. 
Heavy duty sliding reostat. 1 ohm 12 amp 
New boxed £1 .25p. post free. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

BRAND NEW Texas T.T.L. I.Cs. 20p 
each. SN7400N, 7402, 7420. C.W.O. 
Postage 6p. M. Rees, 5 Hillcrest Ave., 
London, N.W.11. 

PRINTED CIRCUITS 
Pw 10 Watt Amplifier (May 1971) Price 55p 
inc. p /p. 
PW Hi -Fi Signal Generator (May 1971) with 
separate Stabilised Power Supply. Total price 
£ 1.15 inc. p /p. 
All boards are drilled and tin plated with the 
reverse side screen printed for easy compo- 
nent and connection identification. 

SERVITRON ELECTRONICS 
18 Beckdean Ave, Poulton- le- Fylde, 

Blackpool, Lancs. FY6 BBG. 

CIRCUITS CIRCUITS CIRCUITS 
Ten exciting circuits per month with instruc- 
tions to build. Every month a completely 
new set. This month's circuits cover 

TRANSMITTERS OF ALL KINDS 
Only 50p per set of ten p & p free 
Free Data and Technical A -Z cards (build 
up the complete set month by month). 
Cheques and PO to Dept' PWC, Photroniee, 

3 Whitehall Gardens, London, E4. 
Sae for details. 
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Receivers and Components (continued) 

Kits for P.W. CONSTRUCTIONAL ARTICLES 
Amateur Bands Communications Receiver £23.85, p. & p. 75p (or in 3 parts). 
RF Detector £9.64 p & p 25p. Signal Injector Tracer £3.95 p. & p. 20p. Workshop 
Oscilloscope £28.35 p. & p. 60.p Crystal Companion £1.95 p. & p. 20p. Hi -Z Volt- 
meter £4.52 p. & p. 20p. 10W Audio Amplifier £8.75 p. & p. 35p. Hi -Fi Signal 

Generator £11.30 p. & p. 35p. Simple Signal Generator £6.95 p .& p. 30p. For prices 

of recent kits please send S.A.E. 

F.. B. ELECTRONICS 5, Staples Inn, Holborn Bars, London WCIY 7QH 

C.W.O. mail order only -please enquire for overseas p. & p. 

EX RENTAL TVs 
17" Semi Slim (90 degree tube) 22 
17"/21" Slimline (110 degree tube) £5 
19" Slimline £8 
19" 3 channel sets 815 

All TVs sold complete but t unserviced, 12 channel tuners, 
good cabinets, plus carriage £1. 

PERFECT SPEAKERS EX TV 
PM 3 ohm (minimum order two) 5' round, 8" by 2" 
rectangular -12 }p each. All 79p per speaker postage 
and packaging. 

VALVES EX EQUIPMENT 
EB91 5p 30L15 121p PCL82 174p 
EBF89 12}p 30P4 12(p PL36 22}p 
ECC82 1299 PC97 17}p PL81 17}p 
EF80 12}p PCF86 17}p PY81 15p 
.EF85 120 PC84 7}p PY800 15p 
EF18312}p PCF80 7}P PY62 7}p 
55184 12}p PCC89 12}p PY33 221p 
EY86 17}p P01.85 22}p U191 171p 

6F23 179p 
30P12 20p 
30F5 10p 
30L17 17 }p 
30FL1 129p 
30519 20p 

ADD 2 }p PER VALVE P. & P. ORDERS OVER 8I 
P.& P. FREE 

UHF TUNERS 
To suit Ferguson 850 900 Chassis 5250p P. & P. 509 

SLOT METERS 
Smiths 6d ¡2p ewitchmaster Mk II L1 including P. & P. 
£S for 10 delivered. 

Dept. T.S. 

THORNBURY TRADE 
DISPOSALS 

Thornbury Roundabout, Leeds Rd., Bradford 
Telephone 665870 

MULLARD CR25 Resistors. 0.4W 5% 
HS 4712 -1M12 1p each. P &P 5p. Spring 
Electronics Ltd., 25 Cranley Gardens, 
Muswell Hill, N.10. 

CHROMASONIC 
ELECTRONICS 

supply only 1st Grade branded goods subject to 
makers guarantees. 

818740011, 1, 2. 4, 5, 10. 20, 28, 80. 40. 50, 51, 54 
8874808 all 259 ea. 
8N7441AN, 42. 75,81,82.90, 92, 99,94.95 all £Les. 

PA230 92p PA246 £1.80 TAA810 £125 
PA234 879 TAA268 70p TAA820 65p 
PA237 £157 TAA298 90p TAD100 £195 
PA239 £2.50 TAA800 £150 TAD110 £1.95 

LOW NOISE HI -STABS 
} watt 5% all E24 values 3 for Op plue P. & p 
Bp up to 50 resistors plus ip for each additional 50 

FREE CATALOGUE p. & p. 3p. 
p. & p. on all ordere other than resistors tip 

58, Fortis Oreen Road, London, 810 8511. 

709 
741 
PA230 
PA234 
PA237 

MICROCIRCUITS: 
40p SL402A £ 1.75 7420 210 
73p MEL 11 35p 7430 21p 
97p D4001 55p 7473 439 
97p 7400 21p 7474 430 

£1.63 7410 21p DIL Conn. 250 

MEF104 
114E0402 
02E0412 
ME0413 

TRANSISTORS: 
50p ME1002 
21p ME4101 
20p ME4102 
15p ME6101 

12p MP8111 
llp 2N5172 
12p 2/43055 
15p SPX 86 

35p 
7p 

21p 

ZENER DIODES: 
4.7V 12p 6.2V 12p 9.1V 12g 
Etch resist filled Marker Pen for making 

printed circuits 80p 

JEF ELECTRONICS (P.W.8) 
York House, 12 York Drive, Grappenhall, 
Warrington, Lancs. Mail Order Only. C.W.O. 

P. &P. 5p per order. Overseas 40p. 
Money )rack if not satisfied. 

List free on application. 

BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25 volts, 
1, 2, 5, 10 mfds. 3.5p 25, 50 4p, 100 5p. 
Mylar film 100V 001, 002, 005, 01, 
02 2p, 04, 05, 1 2.5p. Mullard minia- 
ture Carbon Film Resistors 13 W i12- 
1OM118 for 5p. Postage 5p. The C.R. 
Supply Co., 127 Chesterfield Road, 
Sheffield S8. 

TRANSFORMERS, Chokes, Solenoids 
rewound. Modern, obsolete or unusual - types, any size or voltages. Guaran- 
teed as new. SAE enquiries. Ratcliffe, 
18 Beech Avenue, Thongsbridge, Hud- 
dersfield. 

COMPLETE RANGE of receivers by 
Trio, Lafayette, Hallicrafters, etc. 
Chassis, panels, cabinets. S.A.E. for 
lists. Stephens -James Ltd., 70 Priory 
Road, Liverpool 4. Tel. 051 -263 7829. 

Mirage FM /MW /Air ... ... £15.00 
Flight 2 M W /Air... £10.50 Koyo 5 MW/SW/FM/Air/PS-13 ... ... £34.00 
Flight 3 MW /FM /Air £14.00 Juliette MW /MB /FM /Air /PSB £38.00 
Interceptor MW /Air £14.50 Imperial SW1/2 /MB /LW /MW /FM /Air /PSB £55.00 

special Flight 4 MW /FM /(88 -108) Air(108 -140) Public(140 -175) 
1 £16.95 (listed @ £18.50) 

Offers Waltham LW /SW/MW /FM /AirIPSB (88 -175) 
£33.00(listed @ £36.85) 

Koyo 8 SW1 /2 /MB /LWIMW /FM /Air /PSB £45-00 (listed @ £55.00) 
Koyo 8 Deluxe, with BFO £48.00 

Money -Back 
Guarantee 
Mail Order 

LAN GTO N'S RADIO Full 
Lists Free 

58 HIGH STREET, ROCESTER, STAFFS., ST14 SJU. Tel. 388 Service 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
IRS 27 30P4 .60 EABC80 31 EF183 59 
185 .21 30P19 60 Eß91 .11 EF184 .30 
IT4 .18 30PL1 81 EBC33 28 EL33 .54 
354 28 301'1.13 .77 EBF89 .30 EL84 .24 
3V4 37 30P114 .67 ECC81 S7 EY51 36 
5Y3GT .27 CCH35 65 ECC82 20 EY86 .31 
6/30L2 .57 DAF91 21 ECC83 23 EZ80 22 
6AQ5 .25 DAF96 415 E0580 28 2281 .23 
6BW7 .57 DCC90 .80 ECF82 28 G537 .70 
6F1 430 DF91 18 ECH35 27 KT61 .54 
6E23 .70 DP96 85 EC1181 28 KT66 .82 
6Fzo .80 DK91 27 ECL60 83 N78 .85 
25L6GT .22 DK92 41 ECL82 .31 PC86 .49 
30015 82 DK96 .37 ECL86 .37 PC88 49 
30018 .63 DL92 28 EF39 .22 PC97 .39 
30E5 .72 DL94 37 EF80 24 PC900 35 
30511 413 0196 37 EF85 .28 PCC84 411 
30FL14 .70 DY86 .26 EF86 .81 PC089 .48 
30L15 480 DY87 26 5589 .24 P00189 .50 
30L17 .71 DY802 38 EF91 12 PCF80 .29 

PCF86 .45 PY800 85 
PCF801 .32 PY801 35 
PCF802 44 R19 31 
PCF805 .68 U25 418 
PCL82 .33 1726 59 
PCL84 .35 U191 .60 
PCL85 42 U251 70 
PCL86 40 03329 70 
PFL200 .54 UBF89 .31 
PL36 49 UCC85 36 
PL81 46 U0581 .32 
PL82 .31 00182 34 
P183 414 UCL83 .49 
P184 31 UF89 .80 
PL500 .64 ÚL84 52 
PL504 485 ÚY85 .27 
PY32 .54 Z77 4.8 
PY33 .54 
PY81 26 
PY82 .26 

Postage on 1 valve 5p, on 2 or more valves 3p per valve extra. Any parcel insured against 
damage in transit 3p extra. Office address, no callers. 

GERALD BERNARD 
83, OSBALDESTON RD., STOKE NEWINGTON, LONDON, N.16 

358 

12 WATT HI -FI AMPLIFIERS 
6 TRANSISTOR PRINTED 2315 CIRCUIT DESIGN BUILT, 
TESTED & GUARANTEED 
WITH INSTRUCTION MANUAL 
TECHNICAL SPECIFICATIONS 

12 watts R.M.S. into 8S1 load 
15cs -19kcs ± 1 db at all powers 
Signal to noise ratio - 65 dB 
Input Sensitivity 600mv for full 
output 
Power requirements -30Y 
unstabilized 

+0.25 

1-1 ELECTRONICS 
105 GRANGE ROAD SOUTH NORWOOD S.E.25 
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Receivers and Components 
( continued) 

SINCLAIR PROJECT 60 OFFERS 
Stereo 6012 Z30 /PZ5 .. .. .. £16.40 
Stereo 60/2 Z30/PZ6 .. .. .. £18.25 
Stereo 60/2 Z50 /PZ8 .. .. .. £19:75 
Transformer for PZ8 .. .. .. £2 25 
Project 60 FM tuner .. .. .. £2050 
Active Filter Unit ,. .. .. £4.75 
Q16 Loudspeaker £7.70 
Klt of extra capacitors, plugs, cables, 

fuse to complete Project 60 .. £2.20 

POWER SUPPLY BARGAIN 
Sinclair PZ5 power supply units 30 V at 1.5 A. 
Ideal, compact, general purpose supply. List 
price £4.98. Our price £380. 

SINCLAIR IC10 
10 W integrated circuit combined amplifier and 
pre -amp complete with instruction book. £2.43. 

S -DECs AND T -DECS 
Buy at our new low prices. Solderless, plcgin, 
breadboard panels allowing rapid construction 
of lashups and unending re -use of components. 
S-DeC (70 points) .. .. .. £0.95 
T -DeC (208 points) .. .. .. £210 

THE 0-7P TRANSISTOR 
Surplus PNP silicon transistors supplied 
complete with data. From 2S300 series. Typical 
Vcb - 25 V, hfe = 35, it = 1 Mcs, Pmax -- 
300 mW. Untested and unmarked, but we 
guarantee at least 80% are good. 50 for 40p. 
100 for 70P. 

SWANLEY ELECTRONICS 

32 GOLDSEL RD., SWANLEY, KENT 

Mail order only. Postage 37p on Project 60 
orders, 10p on others. Ail goods are brand 
new. Money back if not satisfied. 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 
Est. 1943 Tal. 24864 

NEW ! CV2 -a unique triple -purpose VHF 
kit for the Amateur enthusiast. Converter, 
Receiver and tuner- feeder. Fantastic single 
transistor performance I Complete kit of high 
grade parts with coils covering 80- 178mHZ, 
9v battery, etc., plus easy /build diagrams and 
instructions, £4.13p direct from makers. 
S.A.E. for free literature 

polyplanar 
20 -Watt Full Range Speaker 

Completely replaces the 

conventional cone speaker 

Super -thin construction 
permits new installation ideas. ' I 

Power capability: 20 watts peak 

Frequency range: 40 Hz -20 KHz 

Sensitivity: 85 dB /M for 1 watt electrical input 
Input impedance: 8 ohms 
Operating temperature range: -20°F to -1-175°F 

Size (WxD %U: 1- 7/16" x 11.3/4" x 14- 11/26" 
Weight: 19 ounces 

£5.75 (p &p 20p) each 

Stereo pair £ 11.40 post free 

web europa 
P.O.Box162 Bushey 
Watford WD2 11F 

THE SHORT CUT 
TO SMOOTHER 

MOTORING 

PRACTICAL 
MOTORIST 

Britain's widest -read motoring monthly 

Placea regular order today! 15p 

SAVE MONEY 
build your own 

speakers 
And save even more with Cave's 

Big Discounts 
TANNOY 111LZ .. 

List 
£3190 

Cash 
£27 -ts 

TANNOY 12" GOLD .. .. 
TANNOY 15" GOLD .. .. 

£36.50 
£4335 

£319s 
£37.85 

WHARFEDALE UNIT 3 .. £13.00 £1190 
WHARFEDALE UNIT 5 
WHARFEDALE 10" RSDD.. 

£2600 
£12.20 

£21 50 
£11.10 

WHARFEDALE 8" RSDD .. 
KEF KIT 3 .. .. .. 

£440 
£36.00 

£490 
£3060 

KEF 0139 .. .. .. 
KEF DRIB .. .. .. 

£12.50 
£4.50 

£10.60 
£3.55 

EMI 450 KIT .. 
GOODMANS TREBAX 100 .. 

£5.15 
£8.60 

£3.50 
£7.50 

GOODMANS MIDDAl 650 
GOODMANS AUDIOM 51 .. 

£1255 
£18.95 

£11.30 
£1660 

GOODMANS AXIOM 10 .. .. 
RICHARD ALLAN TWIN .. .. 

£9.60 
£10-97 

ES 65 
£975 

RICHARD ALLAN TRIPLE .. 
RICHARD ALLAN SUPER 

£20.35 
£2400 

£1750 
£20 95 

SINCLAIR STEREO 60 FILTER UNIT 
SINCLAIR STEREO 60 PRE AMP 

£5.97 £5.10 

SINCLAIR PZ8 POWER UNIT .. 
£997 
£798 

£8-50 
E6 60 

SINCLAIR PZ6 POWER UNIT 
SINCLAIR PZ5 UNSTABALIZED 

£7,97 
£4.97 

£6-60 
£4 10 

SINCLAIR Z50 POWER AMP. .. 
SINCLAIR Z30 POWER AMP .. 

£5.47 
£4.47 

E4 50 
£375 

MOLLARD EP9000 AMP .. 
MOLLARD E199001 PRE AMP 

£2.90 
£3 10 

£250 
£265 

MOLLARD EP9002 POWER UNIT 
MOLLARD CONTROL UNIT .. 

£4.60 
£3.25 

£3.95 
£295 

SEND Sp STAMP FOR TREMENDOUS 
MONEY SAVING CATALOGUE - 
COMPARE OUR PRICES AND START 
SAVING MONEY RIGHT AWAY 

F. CAVE 
TOP DISCOUNTS 

Dep. PW, 5 BRIDGE ST., RICHMOND, SY. 

Tel. 01 -948 1441. 
Dep. PW, 27 EDEN ST., KINGSTON, SY. 

Tel. 01 -546 7845. 
MAIL ORDERS TO RICHMOND 

Please mention 
PRACTICAL 
WIRELESS 

when replying to 

advertisements 

> 1 ! I //, FAMOUS TELEii ®N -AMIFM 
SAVE ££s 

Stereo Tuner Amplifier R8000 AvonvEiZ 
Beacon, AFC Connections for Tape Recorder, Stereo Headphone Socket, etc. al.= - Supplied complete with 2 speakers. Total 12 watts RMS. Specification MPX 

rgs. Rec. race c6350 f A t 
P.S.P. FANTASTIC OFFER only £39.95 

Plus GARRARD DECK 2025 Complete with plinth 
and perspex cover. Fitted with superb Sonotone 
9TAHCO cartridge. P.S.P. offer ONLY IF YOU 

BUY THE ABOVE only 115.40 

PERSONAL'SHOPPERS PLAN LTD. 
The Centre 
36 -38 West Green Road, Tottenham, N.15 SAQ 206 Amplifier, SP25 Ill Plinth and Cover, G800 cartridge, pair large 3 -way speaker system 

Tel. No. 01 -800 5533 incorporating large EMI 12' in network. Would normally cost E85 complete. Our price 659.9 

STOP PRESS: 
FREE FREE. Pair 
Teleton Stereo Head- 
phones, value £5, 
if you order the above 
before August 31 

TELETON SAQ 206 STEREO AMPLIFIER 
Latest release, beautifully styled in walnut case, 6-Í-6 watts r.m.s. Switched inputs for magnetic 
X tal, aux, Tape. Incorporates volume, bass, treble and, slide balance control, scratch filter and 
loudness control. Rec. 132.50. 
Our price £1995. 
Suggested System. 
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Head Office and Warehouse 

MA WESTBOURNE GROVE 

LONDON W2 
Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail- Orders to Head Office 

When sending cash with order, please include 12knp in £ for postage and handling 
MINIMUM CHARGE I2 #np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

0A2 0.88 6AQ6 0.56 6F1 0.70 SEWS 0.50 
0A3 0.46 OARS 0.86 6F5 0.50 1002 0.50 
OB2 0.85 6AR6 0.40 6F6á 0.80 10D1 0.50 
OB3 0.80 CART. 1.25 6F11 0.88 10D2 0.40 
OC3 0.88 SASS 0.85 0513 0.88 1oF1 0.90 
OD3 0.85 6AS70 0.80 BF14 0.86 10F9 0.50 
1B3GT 0.88 SATO 0.80 6F15 0.65 10E18 0.45 
1CP31 8.00 BAZA 0.26 6E18 0.96 1oL1 0.46 
1L4 0.20 BAV6 0.30 6F23 0.80 10LD110.80 
1R4 0.85 BAWBA 0.65 BF24 0.75 10P13 0.56 
1R5 0.85 BBA6 0.25 6F26 0.76 10P14 1.10 
104 0.27 613E6 0.80 6F26 0.85 12AB5 0.80 
185 0.25 613E5 0.80 6E28 0.60 12AC6 0.40 
1T4 0.25 6BE6 0.50 634 0.60 12AL5 0.45 
1U4 0.27 OBRO 0.46 6J5GT 0.30 12AQ5 0.48 
1755 0.50 BBJB 0.46 677 0.45 12AT6 0.80 
1V2 0.45 6BK7A 0.55 6KOGT 0.66 12AT7 0.88 
1 %2B 0.40 611E5 0.48 ßK7 0.85 12AU6 0.30 
21)21 0.85 6BNO 0.40 6K8á 0.85 12AU7 0.30 
3A4 0.85 6BQS 0.25 6K25 0.75 12AV6 0.38 
31328 2.15 OBRO 0.65 6L6GT 0.46 12AV7 0.50 
3BP1 2.75 61387 1.30 6L7 0.40 12A%7 0.30 
3Q4 0.40 BBW6 0.85 6L1ß 0.46 12AY7 0.70 
1S4 0.85 6BW7 0.70 6LD20 0.40 12B44 A0.55 
3V4 0.45 6B %6 0.25 6N7GT 0.40 12BA6 0.85 
5R4GY 0.60 6ßZ6 0.36 6P1 0.60 12BA7 0.85 
5U4á 0.88 6C4 0.33 BP25 1.25 12BE6 0.35 
5U4GB 0.42 6C5GT 0.40 úP28 0.65 12BH7 0.40 
5V40 0.42 6CB6 0.80 6Q7 0.40 12BY7 0.65 
5Y3GT 0.82 6CD6GA1.15 ß8A7 0.90 12K5 0.55 
5Z3 0.60 6CG7 0.50 68 (17 0.85 12K7GT0.85 
5Z40 0.40 OCHO 0.56 65K7 0.86 12Q7á 0.80 
6/30L2 0.75 BCL6 0.50 OSL7GTO.85 128E7 0.86 
6AB4 0.35 6CW4 0.63 BSN7GT0.85 1457 0.80 
6AF4A 0.50 6CY5 0.43 6807 0.40 201)1 0.46 
6AG7 0.40 60Y7 0.86 6SR7 0.40 20L1 1.10 
OARS 0.60 6133 0.46 OTO 0.86 20P1 0.50 
BAJO 0.30 61308 0.76 6U4GT 0.60 20P4 1.10 
OAKS 0.80 6DK6 0.48 6Ú8A 0.40 20P5 1.20 
SAKE 0.57 6DQ6B 0.88 6V6GT 0.88 2505 0.50 
6AL3 0.48 61384 0.75 6 %4 0.80 25L6GT 0.45 
6AL5 0.20 6EA8 0.58 6%8áT 0.35 25Z4G 0.80 
OARS 0.32 6EH7 0.30 6E8 0.56 25Z6GT 0.65 
6AM6 0.88 6E77 0.35 6YBG 0.65 30A5 0.45 
6AQ5 0.86 SEWS 0.65 7Y4 0.60 30AE3 0.40 

TRANSISTORS 
210404 0.17 28102 0.40 BC175 0.25 
2N444A 0.25 28104 0.60 BCY30 0.85 
211696 0.20 28701 0.60 BCY33 0.25 
211697 0.28 28702 0.50 BCY34 0.80 
211898 0.40 28746 0.80 BCY72 0.20 
211705 0.70 AC113 0.15 BCZ11 0.40 
211708 0.1.5 AC125 0.30 BD121 0.80 
2E708 0.20 AC126 0,26 BD123 0.96 
211753 0.25 A0127 0.20 BF115 0.20 
2N929 0.80 AC128 0.20 BF187 0.26 
211930 0.85 AC132 0.85 13F173 0.80 
211987 0.86 AC153 0.25 BF181 0.26 
2111131 0.40 AC154 0.16 BF184 0.25 
2111132 0.46 AC156 0.23 BF185 0.20 
2111184 1.25 AC157 0.20 BF194 0.20 
2111301 
2111302 

0.40 
0.25 

AC169 
AC176 

0.10 
0.26 

BF195 0.16 
0.20 

2111304 0.26 AC187 0.80 8F197 0.20 
2111305 0.25 AC188 0.80 BFW87 0.80 
251306 0.26 ACY17 0.30 BFW88 0.26 
2111307 0.30 ACY18 0.20 BFW89 0.23 
2111308 0.40 ACY19 0.25 BFW91 0.20 
2111309 0.85 ACY20 0.20 BF%88 0.25 
2E1613 0.25 ACY21 0.20 BFY17 0.40 
2111711 0.80 ACY22 0.15 BFY19 0.60 
2111756 0.75 AD140 0,80 BFY50 0.25 
2572147 0.75 AD149 0.60 BFY51 0.20 
2572180 1.25 AD161 0.98 13F452 0.26 
2112217 0.80 AD162 0.35 B8Y28 0.25 
2112218 0.40 AF114 0.25 BSY27 0.80 
2112219 0.46 AF115 0.30 BSY28 0.80 
2N2369A 0.25 AF116 0.25 BSY65 0.20 
2112477 0.65 AF117 0.20 BSY95A 0.20 
2/2646 0.60 AF118 0.45 00I6 0.75 
2/12905 0.50 AF125 0.25 0022 0.65 
2112923 0.15 AF127 0.25 0023 0.80 
2112924 0.15 AF178 0.40 0024 0.60 
2112926 0.15 AF180 0.86- 0025 0.40 
2113053 0.80 AF181 0.35 0026 0.80 
2113055 0.76 AF186 0.60 0028 0.80 
2113133 0.85 AF239 0.40 0029 0.66 
2113134 0.50 AFZ11 0.46 0030 0.75 
2573391 0.20 ASY26 0.25 0035 0.50 
2573392 0.15 A8Y27 0.80 0036 0.60 
2/13393 0.16 ASY28 0.80 0042 0.80 
2113394 0.15 A8Y29 0.80 0044 0.20 
.2113395 0.20 ASY54 0.25 0045 0.20 
2113402 0.15 A8Y74 0.50 0070 0.20 
2113403 0.16 ASY77 0.85 0071 0.16 
2113404 0.35 ASY82 0.20 0072 0.25 
2113414 0.20 ASY86 0.20 0073 0.40 
2E3415 0.15 ASZ16 0.70 0075 0.25 
2113416 0.25 A8Z17 0.75 0076 0.25 
2573417 0.25 ASZ18 0.75 0078 0.26 
2113702 0.16 A8Z21 0.60 00781) 0.20 
2113703 0.15 BC107 0.15 0081 0.25 
2113704 0.20 BC108 0.16 008113 0.15 
2113707 0.20 BC109 0.20 0083 0.20 
2113709 0.16 BC113 0.40 00139 0.85 
2113710 0.15 BC118 0.30 00140 0.40 
2113819 0.36 BC134 0.80 00141 0.60 
2113906 0.80 BC147 0.20 00170 0.25 
28002 1.00 BC148 0.16 00171 0.25 
28004 1.00 BC149 0.15 00200 0.80 
28034 LOO BC152 0.15 00202 0.66 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 

3001 0.80 
30015 0.80 
30C17 0.86 
30018 0.75 
30F5 0.85 
3oFL1 0.70 
30FL12 0.98 
30FL14 0.75 
30L1 0.40 
30L15 0.85 
30L17 0.80 
30P12 0.80 
301.19 0.80 
3oPL1 0.70 
30PL13 0.93 
30PL14 0.90 
35A3 0.55 
35A5 0.76 
35B5 0.86 
3505 0.40 
35D5 0.70 
35LBGT0.50 
35W4 0.80 
35Z8 0.80 
35Z4G 0.80 
35Z5GT 0.40 
50A5 0.70 
50135 0.95 
5005 0.40 
50CD6G1.65 

50L6GT 0.50 
85A2 0.40 
90AG 2.40 
90AV 2.60 
9001 0.60 
90CV 1.25 
807 0.50 
813 8.76 
866A 0.75 
5842 0.65 
6080 1.50 
6146 1.50 
6360 1.26 
6870 2.60 
6999 2.15 
7199 0.75 
7360 1.80 
7586 1.25 
7895 1.25 
9002 0.35 
9003 0.60 
AZ1 0.48 
AZ31 0.55 
CBL1 0.80 
CBL31 0.90 
CY31 0.86 
DAF96 0.42 
DF96 0.42 
DK40 0.55 
DK92 0.50 

DK96 0.42 
DL96 0.42 
DM160 0.65 
DY86 0.88 
DY87 0.85 
DY802 0.50 
E88CC 0.66 
E180F 0.95 
E810F 2.90 
EABC800.85 
EAF42 0.55 
EBC33 0.50 
EBC41 0.66 
EBC81 0.80 
EBF80 0.40 
EBF83 0.40 
EBF89 0.30 
EC53 0.50 
EC86 0.60 
EC88 0.80 
EC90 0.83 
EC91 0.50 
EC92 0.85 
E093 0.50 
EC8010 2.26 
ECC40 0.80 
ECC81 0.83 
ECC82 0.30 
ECC83 0.30 
F.CC84 0.30 

ECC85 0.40 
ECC88 0.40 
ECC89 0.50 
ECC91 0.20 
ECC189 0.80 
ECF80 0.85 
ECF82 0.86 
ECF86 0.65 
ECF8041.50 
ECH42 0.70 
ECH81 0.30 
ECH83 0.40 
ECH84 0.45 
ECL80 0.40 
ECL81 0.45 
ECL82 0.85 
ECL83 0.65 
ECL84 0.55 
ECL85 0.55 
ECL86 0.40 
ECLL800 

1.50 
EF37A 0.60 
EF39 0.90 
EF40 0.50 
EF41 0.86 
EF42 0.70 
E1780 0.25 
EF83 0.55 
EPOS 0.85 

EF86 0.80 
EF89 0.28 
EF91 0.88 
EF92 0.40 
EF95 0.80 
EF97 0.65 
EP98 0.65 
F.F183 0.80 
E F184 0.85 
EF800 1,00 
EF804 1.25 
EK90 0.80 
EL33 1.25 
EL34 0.50 
ELMS 0.50 
EL37 1.26 
EL41 0.56 
EL42 0.68 
EL81 0.55 
EL83 0.42 
EL84 0.25 
E1,85 0.48 
EL86 0.40 
EL90 0.35 
EL95 0.85 
EL803 1.00 
EL821 0.55 
EL822 0.90 
ELL80 0.75 
E3134 
EM71 
EM80 
EM81 
E3184 
E3185 
EMU 
EN91 
EYE 
EY80 
EY81 
EY83 
EY86 
EY87 
EY88 
EZ40 

0.90 
0.75 
0.40 
0.80 
0.36 
1.00 
0.55 
0.85 
0.40 
0.46 
0.40 
0.55 
0.40 
0.43 
0.43 
0.45 

SYNCHROSCOPE TYPE C1 -5 

3 -in tube fitted with telescopic viewing hood, giving 
bright display in full daylight. 
Bandwidth 10 c /s-10 me /e. Triggered sweep pre-set at 
1- 2.5.10 -30- 100.300- 1000.3000 µsec per stroke. Free' 
running time base 20 cis to 2000kcls with built -in 
crystal calibrator providing timing marks at .05- .2.1.5- 
20 -100 µ sec + 5%. 
Amptitude calibrator directly calibrated in volts. 
Input attenuator 1- 10.100. 
Power supplies 127/230v AC. 

PRICE 389.00. Packing and carriage 1.50 

EZ41 0.45 
EZ80 0.25 
EZ81 . 0.28 
GY501 0.80 
GM 0.40 
GZ31 0.83 
GZ32 0.48 
GZ33 0.70 
GZ34 0.80 

PCL6010.70 
PD500 1.60 
PF86 0.60 
PF818- 0.86 
PFL200 0.70 
PL33 0.86 
PL36 0.55 
PL81 0.60 
PL82 0.45 

17191 0.75 
75201 0.85 
11281 0.40 
17282 0.40 
U301 0.40 
U403 0.50 
U404 0.40 
17801 1.00 
UABC80 

HABC800.40 PL83 0.46 0.85 
11K90 0.85 PL84 0.40 UAF41 0.60 
KT66 2.05 PL302 0.80 UAF42 0.55 
KT88 2.00 PL504 0.80 UBC41 0.50 
N78 1.45 PL5o8 0.90 UBC81 0.40 
PABC800.40 PL509 1.80 UBF80 0.40 
PC86 0.60 PL801 0.80 UBF89 0.86 
PC88 0.60 PM84 0.50 UBL1 0.60 
PC97 0.50 PY31 0.80 UBL21 0.80 
PC900 0.48 PY33 0.68 17092 0.85 
PCC84 0.40 PY80 0.35 UCC85 0.40 
PCC85 0.40 PY81 0.80 UCF80 0.66 
PCC88 0.55 PY82 0.80 1701121 0.60 
PCC89 0.50 PY83 0.88 110H42 0.70 
PCC189 0.55 PY88 0.90 UcH43 0.76 
PCC805 0.85 PY600 1.00 UCH81 0.86 
PCC806 0.80 PY800 0.50 UCL81 0.00 
PCF80 0.30 PY801 0.50 UCL82 0.86 
PCF82 0.35 PZ30 0.35 UCL83 0.60 
PCF84 0.50 QQV2-82.15 17541 0.60 
PCF86 0.80 QQV03-10 UF42 0.60 
PCF87 0.86 UF43 0.80 
PCF801 0.60 QQV03-20A IIF80 0.86 
PCF802 0.60 5.25 ÚF85 0.40 
PCF805 0.76 QQV06-4A UF89 0.85 
PCF806 0.70 5.50 U1,41 0.66 
PCF808 0.75 TT21 2.66 UL84 0.80 
PCH2000.70 TT22 2.80 173184 0.20 
PCL81 0.80 1118/20 0.75 11Y1N 0.50 
PCL82 0.35 U25 0.75 ÚY11 0.65 
PCL83 0.86 U26 0.76 ÚY41 0.45 
PCL84 0.46 1731 0.46 UY82 0.50., 
PCL85 0.40 1)37 1.60 ÚY85 0.80 
PCL86 0.45 U52 0.38 W729 0.80 
PCL88 0.90 U76 0.80 Z759 1.86 
PCL800 0.98 7578 0.80 Z803Ú 0.90 

TWO NEW MULTIMETERS 
FROM RUSSIA 

Type 04312 

U43I3 
with AC current ranges 

Type 174812 -Low sensi- 
tivity instrument. (667 
0.5.0.) 1% accuracy on 

DC and 1.5 y on AC. 9 current ranges on DC (300µA to 6A) 
and 8 current ranges on AC (1.5mA to SA). 9 voltage ranges 
0.3 to 900V AC /DC. Resistance 0.2 to 301e R. Mirror scale. 

PRICE, complete with Leads and steel carrying case 69.76 

Type U4813- 20.000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges 60µ.A to 1.5A. 6 AC current ranges 
0.6 to 1.5A. 9 DC and AC voltage ranges 1 5-500V. Resist- 
ance ranges 0.5 -500k O. Accuracy 15% DC and 2-5% AC. 
Mirror scale. 
PRICE, complete with test leads and steel carrying case 

510.60 

100-AMP THYRISTORS 

CR100-151A 150 p.i.v. 31.75 
CR100.301A 300 p.i.v. 3350 
CR100.351A 350 p.i.v. 33.00 
CR100-401A 400 p.i.v. 83.50 

Minimum Gate Firing Voltage is 3V at 15oms. 

SOLID STATE LIGHT EMITTING 
DIODES MV10B 

T018 outline. Brightness 500 FT -L at 50mA. Forward 
voltage 1.65 to 2V. Diode gives bright red pinpoint of 
light when supplied from a 2V source. Lens diameter 
0.170%. PRICE 31.05 

MINIATURE CERAMIC CAPACITORS 25V WORKING 
5% tolerance 22-27-33-29-47-56- 88 -82- 100 -120 -150- 

180- 220 -270- 330 -396- 470 -560- 680- 820- 1000pF 
All at 20np per twenty. 

+50%-20% tolerance 1500 -2200- 3300 -4700 -6800 -10,000 
-15,000 5F-All at 28np per twenty. 

+80%-20% tolerance 0.022 -0.033 -0.047 µF. 
All at 28np per twenty. 

Minimum orders 20 of one size. 

OUR NEW 1970/1971 CATALOGUE IS NOW READY 

AND AVAILABLE FREE OF CHARGE. PLEASE 

SEND QUARTO STAMPED AND ADDRESSED 

ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 

OF VALVES, SEMICONDUCTORS, TUBES ETC. 

HALF WAVE SILICON WIRE ENDED RECTIFIERS 
BY101 50 p.i.v. 1 Amp loop 
1114002 100 p.i.v. 1 Amp 10up 
BY125 200 p.i.v. 425mA 18np 
1E4004 400 p.i.v. 1 Amp 12np 
BY130 450 p.i.v. 800 mA 10np 
BY127 600 p.i.v. 1 Amp 15np 
I574006 800 p.i.y. I Amp l5np 
BY105 800 p.i.v. 11 Amp 20np 

INTEGRATED MONOLITHIC DUAL OPERATIONAL 
AMPLIFIER MC1435P 

Two identical amplifiers in 14 -pin dual -in -line epoxy 
package. 400mW dissipation. Typical open loop voltage 
gain 7000. Max. differential input f 5V. Power supplies 
6 to 9V. Max. frequency 1 mels. 32.00. 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low -cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay -as- you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

WHICH SUBJECT WOULD INTEREST YOU ? 
Mechanical 
A.M.S.E. (Mesh.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAA;IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Arm Eng. 

Management & 
Production 

Computer Programming 
- Inst. of Marketing 

A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
`O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Dr 
French 
German 
Russian 
Spanish 
Biology 
B.I.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at `O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

t.4 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

BIET 

THEY DID IT- 
SO COULD YOU 
"My income has almost trebled . my 
life is fuller and happier." - Case History 
G/321. 
"In addition to having my salary doubled, 
my future is assured." - Case History 
H/493. 
"Completing your Course meant going 
from a job I detested to a job I love." - 
Case History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know - 
how employers seek. There's no surer 
way of getting ahead or of opening up 
new opportunities for yourself. It will 
cost you a stamp to find out how we 
can help you. 

free/ 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OL 

ENGINEERING TECHNOLOGY 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 

riTo 
-®-- IEMI =III' 

: B.I.E.T., Dept D258, Aldermaston Court, Reading RG7 4PF 
Please send me book and details of your Courses in 

1 Name Age 
Address 

Occupation 
453 A 

' ' 
B.I.E T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS - ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01 -634 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Goteh (A /sia) Ltd.; South Africa-Central News Agency Ltd.; Rhodesia and Zambia- Kingston Ltd.; East 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world £2.65. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti. 
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 361 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-FI COMPONENTS TEST P.A.- DISCOTHEQUE ELECTRONIC ORGANS - MAIL ORDE' 

COMPLETELY NEW 
10th EDITION 
CATALOGUE - 

pages fully 
detailed and 
illustrated 
covering every 
aspect of 
Electronics 
-plus data and 
Information 

Pt t7FIVE 10pVOUCHERS 
FOR USE WITH PURCHASES 

a M000 
/1> ` 

Stock lines 
at Special 

Low Prices and 
Fully Guaranteed 

TRANSISTOR 
AMPLIFIERS 
NEW RANGES NOW IN STOCK 

(Leaflets Ref. No. 6 and 8) 
Post etc. 20p 

4 -300 4 TR 9V 300mW L1.75 
104 4TR 9V I W £2.12 
304 4 TR 9V 3W £2.47 
555 6 TR 12V 3W L2.75 
PA7 6 TR 16V 7W £3.62 
608 6 TR 24V IOW E4.12 
410 4 T 28V IOW E4.97 
MPAI2/3 6 TR I 8 12W £4.50 
MPAI2 /156TR36V 12W £5.25 
Z30 9 TR 30V 20W f3.75 
PA25 10 TR (Spl) 25W £7.50 
Z50 30V 40W E5.47 
PA50 I2TR (Spl) 50W £9.50 
100 I00W with Power Supply £45.00 

Post 45p 

OPTIONAL POWER SUPPLIES 
Post etc. 20p. 
P500 (One or Two) for 104, 304 £2.62 
PS20 (One or Two) for PA7 £3.47 MU24/40 (One or Two) for MPAI2 /3 or MPAI2 / 15 £4.50 PZ5 for Z30 £3.97 or PZ6 for Z30 £6.97 PZ? for Z50 E5.97 Transformer L2.25 FI I for 608 f2.87 PIS for 410 £2.62 MU442 for I or 2 PA25 or I only PASO £6.50 

FREE to Industry, Educational or any Organisation, 
including Schools and Colleges etc. 

Apply on Official heading to our "303" address. 

A NEW HENRY'S CATALOGUE IS 
A MUST FOR ELECTRONICS TODAY! 

HI -FI TO SUIT 

EVERY 

POCKET 

To Henry's Radio Ltd. (Dept. P.W.) 
3, Albemarle Way, London, E.C.I. 

Please send copies at 55p each Post Paid 

I enclose Cheque /PO for 

(Use BLOCK CAPITALS -cut out and send with 
Cheque or Postal Order (No cash please) Use only 
for ordering catalogue) 

Name 

Address - - 

Allow 7 -10 days from date of posting. 

P.W. 

MORI 0 f E ! R i r!!//N0 Al L 0W 
PR/C f S AL f I Yi 4YS fR OM Nf NR J S 

'Components from stock for 
almost all published designs. 

NEW MINIATURE 

LOW COST 

AMPLIFIER 

FROM SE 100 SYSTEMS 
and a complete range of 
individual units in stock - 
Demonstrations all day - 
visit our new Hi Fi Store. 
LOW CASH OR CREDIT/ 
HP TERMS (Credit terms 
from £30 purchase- callers 
only). 
FREE -Stock list No. 
16, 17 on request - 
BEST VALUE IN U.K. 

GARRARD TAPE DECK 

MODEL 4 -300 
9 volt operated or mains unit optional 
transformer (MT98 70p). I -IOmV 
adjustable sensitivity. P/P output for 
3 -8 ohms. Fitted volume control and 
leads. Size 50" x I (,n X 5 ". Thousands 
of uses -takes magnetic, dynamic and 
crystal inputs direct. Output 300mW- 
very high gain -built in rectifier circuit. 
Complete with FREE leaflet No. 8. 

PRICE f I 75 
PP 15p 

9 volt operated 2 -speed 
tape deck fitted Record/ 
Replay 4 track and Erase/ 
Bias Osc. Head. Complete 
with Oscillator /Record 
head circuit. Unit size 
9" x 61" x 1r and 2 +" 
below motor board. Talce: 
up to 4" spools. Supplied 
Brand New. 
Price £9.97 P. & P. 33p 
3 +" Tape 300' and spool 40p 

HENELEC EQUIPMENT 
(as previously advertised) 
SELF -POWERED SILICON 
PRE -AMPLIFIERS 
FET.154 Stereo E16.50 Post 25p 
FET.9 /4 Mono with mike mixer £12.50 
Post 20p 
SILICON POWER AMPLIFIERS 
FOR USE WITH ABOVE 
PA25 25 watts into 8 ohms E7.50 

Post 20p 
PASO 50 watts into 4 ohms £9.50 

Post 20p 
MU442 Power Supply for I or 2 
PA25's or I only PASO £6.00 Post 20p 
PACKAGE DEALS 
FET,9 /4 plus PA25 plus MU442 £25 

Post 40p 
FET.9 /4 plus PASO plus MU442 £27 

Post 40p 
FET.154 plus 2xPA25 plus MU442 E36 

Post 50p 
FET.154 plus 2xPA50 plus 2xMU442 

£40 Post 50p 
NO SOLDERING -JUST EDGE 

CONNECTORS AND 
DIN PLUGS /SOCKETS 

FREE BROCHURE No.25 

BUILD YOURSELF A QUALITY RADIO Excellent printed circuit 
design with full power 
output. Fully tuneable on 
both MW /LW bands. 7 
Nullard transistors. Fitted 
Sin. speaker. Room filling 
power. Easy to build with terrific results. Two colour 
leather -cloth cabinet with 
silvered front. All local 
and continental stations. 
Complete detailed instruc- 
tions. 
Total cost E6.98 p.p. 35p. All parts sold separately. Ask for leaflet No. I. 

SINCLAIR PROJECT 60 PACKAGE DEALS 
2xZ30 amplifier, stereo 60 pre -amp, PZ5 power supply, [16.75. Carr. 40p. Or with PZ6 power supply F18 25. 
Carr. 40. 2xZ50 amplifier, stereo 60 pre -amp. PZ8 power 
supply. E20.25 Carr. 40p. Transformer for PZ8 f2-25 extra. Any of the above with Active Filter unit add £4.75 or with pair Ql6 speakers add f15. Also new FM Tuner 
£21. 

BUILD THIS VHF FM TUNER 
5 NULLARD TRANSISTORS 
300 kc /s BAND -WIDTH, 
PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. 
MONO AND STEREO. 
A popular VHF FM Tuner for 
quality and reception of mono 
and stereo. There is no doubt 
about it -VHF FM gives the 
REAL sound. All parts sold 
separately. 
Free Leaflet No. 3 & 7. 
TOTAL £697 p.p. 20p. Cabinet IOOp, Decoder Kit £5.97 Tuning meter [1.75 
Mains unit (optional) Model PS900 L2-47 
Mains unit for Tuner and Decoder PS 1200 £262 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -402 4736 

"354" & "356' 

High Fidelity Sales & Electronic Organs, 
Demonstrations Centre P.A..& Discotheque Centre 
354 EDGWARE ROAD, 309 EDGWARE ROAD, 
LONDON, W.2. LONDON, W.2. 
Tel : 01 -402 5854 Tel 01- 723 6963 

' OPEN SIX FULL DAYS A WEEK 9 am to 6 om MOND`' 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01- 723 1008/9 
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