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You pay less 

VAT with Henry's 

Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES - 

Order your latest Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

BUILD THE 

TEX 
Now built and used by thousands 

of satisfied customers. Features 
slim design overall size in cab - 
et 151" x 21" x 6f ". 6 -IC's, 10 

( transistors, stabilisers Gardners 
low field transformer. Fibre 

Glass PC Panel, complete chassis 
work. Now available built and tested as well as in 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES- DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On /off switch indicator, headphones 
socket, separate treble, bass, volume and balance 
controls, scratch and rumble filters, mono /stereo 
switch, input selector: Mag. P.U., Radio Tuner, 
Aux. Can be altered for Mic., Tape, Tape -head, etc. 
Constructional details Ref. No. 21 
30p. Distributed by Henry's throughout UK. FREE -Teak 

20 + 20 WATT IC 

STEREO AMPLIFIER 
As featured by 

Practical Wireless 
1972 

drrY i- 
cabinet with complete kit. 

Kit //// (+VAT+SOp or built prce} 2Xe5otarr /packing) and tested235e00 (+ VAT + 50p 

carr/packing) as illustrated. trated. 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer /preamp, 2 decks all 
facilities. £9850 
IOO watt amplifier for above 138.75 
SLIOO 100 watt mixer /amplifier with 
slider controls £69.00 
R5050 watt mixer /amplifier £49.50 
DISCO AMP 100 watt mixer /amplifier 
chassis unit. 06585 
DISCO MIXER /PREAMPLIFIERS 
(OP for up to 6 -100 watt amplifiers) 
SDLI (rotary controls) 149.50 
SDLII (slider controls) E58-50 
DISCO VOX (slider controls) the 
complete disco unit 669.50 
DJI00 100 watt power amplifier for 
above 138.75 
DJ30L 3 channel 3kw sound to light 129.50 
DJ4OL as 30L plus built in microphone £3875 
DIMANATIC 1 kW adjustable speed 
auto dimmer £2500 
SCENE STROBE [1900. ROAD STROBE 
£2500 
Disco anti -feedback microphone E11 -95 
Colt 150 watt liquid wheel projector 12250 
150 watt QI liquid wheel projector 150.00 
150 watt QI cassette wheel projector £5000 
Spare Effects cassettes large range of 
patterns 18.00 
Mini spot bank fitted 3 lamps 111.00 
Auto Trilite (mini with flashers) £17.00 
Mixer /M its /Speakers /Lighting 
UK's largest range. 
FREE stock list ref. No. 18 on request. 

All prices carr. paid (UK) (VAT EXTRA) 
Barclaycard /Access call, write or phone your 
order 01 -723- 6963 -easy terms for callers. 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 

The Texan Stereo Systems include the 
high quality Texan Stereo amplifier 
assembled and ready to use. A pair of 
Type 200 20 watt Speaker-Tweeter 
systems size 21" x 12" x 10" and a choice 
of Garrard players built into a plinth 
with cover with Goldring G800 
magnetic cartridge. System 25 uses 
Garrard SP25 Mk Ill and system 76 the 
Garrard AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 (list approx. 1109) 179.50 
System 76 (list approx. 6117) £89.50 
(plus 10% VAT and plus 61.45 carr/ 
packing) 

Barclaycard /Access, call, write or 
phone, your order 01 402 4736 
EASY TERMS FOR CALLERS 

KITS -TEST GEAR - 
AMPLIFIERS - 

SPEAKERS- DECKS- 
POWER SUPPLIES - 
TRANSISTORS -IC's 

See pages 586 -588 of this 
magazine 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 

Henry.!; 
1974Catalogue 

"VI (.4.1 wltyllll 

A completely new high stability stereo FM tuner Features 
variable capacity diode tuning, stabiliser power supply, IC 
Decoder, high gain low noise. IF 
stages. LED indicators. 
Tuning meter, AFC, easy to 
construct and use. Mains 
operated. Slim modern de- 
sign with fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" x 21" x 61 ". 
Produced to give high perform. 
ante with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis- 
tributors UK and Europe. 

KIT PRICE (21.00 (+ VAT) 
or built and tested (24.95 (+ VAT) 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TO INTERNATIONAL STANDARDS 
ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN } REC. PRICES 

3 for 

6 

for 10 for 25 for 
C 60 11.00 E1 .80 12.80 £6.75 
C90 E1 .33 L2 57 E4á0 110.25 
C 120 11.62 £3I5 £5 00 £12.25 
Quantity and t ade enqu'ries, invi ed 
LEARN A LANGUAGE -complete with phrase 
book. German - Franc - Span'sh - 
Italian LI .36 per course. 15 for any 4. 

LOW COST HI -Fl SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" -full range speakers 
(post20p each or 30p pair) 
*150TC -8 ohms Twin Cone 10 watt 
12.20 each or £400 pair. 
O 450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms L3.50 each or L6.90 pair. 
EW 15 watt 8 ohms C/o Tweeter E4.30 
each or £7.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
17.50 each or L14.20 pair. 

Polished wood cabinet L4.60 post 35p. 

8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 64" 10 watt 
FR8 8" 15 watt 
FR23 9 x 6" 15 watt 
B ASS & MID RANGE -8 ohms (post 20p) 
AAI2 5" 15 watt 
BI 10 5h" 15 watt 
B200 8 15 watt 
B139/2 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 KEF 
Axcent 100 30 watt 8 ohms 
K4009 IkHz /5kHz C/o 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20 -2 8" 30 watt 
20 -3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

L4.00 
[550 
L7.60 
L6.00 

13-20 
L5.60 
L6.45 

L10d5 

LI.90 
L3.20 
L3.75 
L4.25 
L4.90 
L2.00 
L1.75 

110.00 each 
115.00 each 
115.95 pair 
228.95 pair 
L42.00 pair 
L20.40 each 
L32.00 each 

BUILD YOURSELF A POCKET CALCULATOR 

A complete kit, packaged in a polystyrene con- 
tainer and taking about 3 hours to assemble - 
chats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick -film resistor pack, printed 
circuit board, electronic components pack. 
Size 44" long x 2" wide x -Fr deep. 
Free of charge with the kit for the more advanced 
technologist is a 32 -page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

OY24s95 Aassembledle £27e22 
+ VAT. ready to use. + VAT. 

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & 0E. 

Henrys LIMI ED 
EDGWARE ROAD, W2 

404 -406 Electronic Components and Equipment 01- 4028381 
354 -356 High FidelityandTape Equipment01- 4025854/4736 
309 PA- Disco -Lighting High Power Sound 01 -723 6963 
303 Special offers and bargains store 
All mail tat 303 Edgware Road, London W2 1BW 

Open. - 

9 am -6 pm 
6 days a week 
All stores 
open all day 
Saturday 
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enry's 
FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T. -LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 
SEND FOR YOUR FRE 

UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL TRADE EXPORT & INDUSTRIAL 

M oreDevices 
New Prices 
New Ranges 

This is a must 
for all 

Semi -conductor Users 
(ask for booklet No. 36) 

E COPY TODAY 

INTEGRATED CIRCUITS are to the A ULLLmanu actu 
ONLY branded I.C's 

ers specfications. 
ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS ... I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 
spec. devices when you can purchase the genuine article from us -ex stock ... 
need we say more! 

f' ' t. rrr 

Type Ill I 12/29 311 /90r 'l r III I 12/29 3/0119 Type 1/111,1429,3,0/99p 
I p 9 D 9 P S p 0 9 9 5 

8N7400N 020 018 0.18 8N7448N 1.50 127 1.18 914741428 2.88 2 88 2 52 
8N7401N 0.20 0 18 0 16 8517450N 020 0 18 0.18 8N74143N 1 44 1 44 1 213 

13N7401AN 0.38 0.88 038 13N7451N 0 20 0.18 0 16 8N74147N 2.80 2.80 1 88 
8517402N 0.20 0 18 0.18 8577463N 0 20 0 18 0.18 85174148N 2.01 2 01 163 
8147403N 0.20 018 0 16 8N7454N 020 0.18 0.16 8N74160N 2 80 2 30 2 -01 
8N7403AN 0.88 0.88 0 38 8N7400N 0.20 0 18 0.16 8N74151N 1-15 1.15 1.00 
8N7404N 024 0.21 0.18 8N7470N 0 83 0.80 0.27 88174153N 1.09 1.09 0.95 
8N7405N 0.20 0 18 0.16 8N7472N 0 38 0.38 0.84 8N74154N 2.30 2.80 201 
8N7405AN0.44 0 44 0 88 8N7473N 0 44 0.41 0.87 8N7415581 1.15 1.15 1.00 
8N7408N 0.40 028 085 13N7474N 0 48 0 48 0.42 8N74156N 1.09 1.09 1.00 
8N7407N 040 0.88 086 8N7475N 059 0 56 051 8N74157N 109 1.09 096 
8517408N 025 0.22 0.19 8N7478N 0.45 0.86 0.82 8N74159N 2 44 2.44 244 
8N7409N 0 88 0 38 0 28 8N7480N 080 0.70 0.50 8N741805 1.58 1.68 1.88 
8N7409AN0 44 0 44 038 8N74/41N 1.25 1.10 0.95 8N74161N 1.58 1.58 1.88 
13147410N 0.20 018 0 16 8N7482N 0.87 0.80 0.72 8N74161N 1.68 1.58 1.88 
8N7411N 025 0.23 0.21 8N7483N 120 110 1.00 8N74183N 1.58 1.58 1.88 
8147412N 028 028 0.26 8N7485N 1.87 1.87 1 68 0N74184N 8.01 2.01 1.78 
8N7412AN0-88 0.38 0.83 8N748651 0.50 050 0.44 8N74165N 2.01 2.01 1.76 
8N7413N 0-80 0 27 0.25 8517489N 4.80 4.32 8 78 8N7418651 2 18 2.16 1.89 
85/7414N 0 72 0.72 0.68 8147490N 0.75 0.70 0 68 81474167N 4.10 4 10 3.69 
8N7416N 0.80 027 0 26 8147491.4N 110 1.00 090 8N74170N 2.88 2.88 2.52 
13N7417N 0.80 0.27 0.25 8147492N 0.75 0.70 068 8N74172N 5 78 5.78 5.04 
8N7420N 0.20 0 18 016 9N7493N 0 75 0.70 0688 8N74173N 166 166 1.45 
88(7422N 0 28 0 28 025 8147494N 0 85 0 80 0 75 8N74174N 1.80 1.80 1.57 
8N7422AN 0.88 0.38 088 8N7495N 0.85 0.80 0.75 8N74175N 1.29 129 1.18 
8N74235 0.37 0.34 0.82 9N7496N 1.00 090 0.88 85174178N 1.44 144 1.26 
8S7425N 0.87 0.87 0.82 88174100N 2-18 1.89 1.89 81474177N 1.44 1.44 126 
BN7427N 0.37 0.87 082 8N74104N 0.60 0.53 0.46 88174180N 1.44 1.44 1.28 
8N7428N 0.48 0.43 0.37 8N74105N 0.60 0.53 045 8N74181N 5.18 618 458 
8N7430N 0.20 0.18 0.16 81474107N 0.61 0 61 0.45 8N74183N 1 44 1.44 1.26 
8N7432N 0.87 0.37 0 -82 8/474110N 0.67 0.67 0 50 88174184N 246 2.16 1.89 
8817433N 0.48 0 93 0 38 8N74111N 0.86 0.88 0.75 81474185AN 
8N7433AN0-57 057 050 8N74118N 2.16 216 189 2.16 2.16 189 
8N7437N 0.48 0.43 0.87 8N74118N 1.00 0.90 0.88 8N74188N 648 6.48 5.67 
8N7438N 0 48 0 43 087 8N74119N 1-92 1.92 1.68 8N74190N 2.80 2.80 2.01 
8107438AN0-57 0 57 0 60 8N74120N 1.05 1.05 0 92 13N74191N 2.30 2.80 2.01 
8N7440N 0 20 0 18 0.16 8N74121N 0 67 0.57 0 50 8N74192N 2.30 2.30 2.01 
8N7441AN 0.85 0.79 0.78 8N74122N 0.80 0 80 0.70 8147419314 280 230 201 
8N7442N 0.86 079 0.78 131474123N 1.44 144 1 28 8N74194N 1.72 1.72 1.51 
8N7443N 1.50 127 1.18 85774125N 0.69 0 69 0 60 8147419514 1.44 1.44 1.28 
8N7444N 1.50 1-27 1.18 81474128N 0 69 0119 0 80 8N74198N 1.58 1.58 1.88 
8N744314 2.16 2.16 1.89 8147413214 0.72 0.72 0.68 8N74197N 1.58 1.58 1.88 
814744851 2.18 2.16 1.89 8147413814 0.63 063 0.55 8N74198N 8111 3.16 2.77 
8N7447AN 1.80 1.80 1.57 8N74141N 1.00 0.90 0 80 8N74199N 2.88 2.88 2.52 
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF 
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. SN74... HIGH POWER... SN74... LOW POWER 
SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE 
SOCKETS 14 PIN ... top 16 PIN... 17p. 8 PIN ... Up 

TRANSISTORS BOOKLET SELECTIO6 TÓ 
OR FULL LIST SEND FOR 

AAZI3 lOp 
AC107 35p 
AC128 20p 
ACI87 20p 
ACY17 85p 
ACY39 65p 
AD149 505 
AD16I 8Bp 
AD162 89p 
AF717 208 
AFI18 50p 
AF139 88p 
AF186 40p 
AF239 449 
A8Y27 SOP 
BA115 lOp 
BAXI3 Op 
BC107 l2p 
BC108 l2p 
BC109 l2p 
BC109C 149 
BC113 18p 
BC147 l2p 
BC169C 149 

11(21 82 l2p 
BCY32 86p 
BCY39 1-00 
BCY55 2-50 
BCY70 165 
BCY7I 20p 
BCY72 18p 
BD124 80p 
BD131 45p 
BF115 225 
BF180 83p 
BF194 18p 
BFX13 265 
BFX34 bsp 
BFX88 22p 
BFY50 20p 
BFY51 20p 
BFY84 455 
BFY90 75p 
BLY36 624 
B8120 150 
BUI05 2-80 
BYI00 16p 
BY127 l6p 

BYZ13 869 
CIOBD 66p 
OET11] 

OET115 76 
0ET880 658 
LM309K 

187 
MAT121 25p 
115.1E340 50p 
MJE520 858 
MJE3035 

75p 
MPF105 48p 
NKT217 4bp 
N KT404 605 
0A5 80s 
0881 10p 
0A200 Sp 
0.420: lOp 
OC16 86p 
OCIO 1-25 
0028 85p 
0C35 559 

OC36 flip 
0C44 11311 

0C45 18p 
OC71 15p 
0072 25p 
0077 568 
0081 28p 
OC83 2155 
°C140 65p 
OC170 255 
0C200 S5p 
00202 90p 
OCP71 1-00 
012E12 568 
ORP80 45p 
P346A 20p 
TIL:A9 25p 
TIP29A 49p 
TIP30A 685 
TIPSIA 615 
TIP41A 745 
TIP42A 90p 
TI843 26p 
V405A 259 

ZTX 108 10p 
ZTX300 149 
ZTX301 189 
ZTX500 15p 
20301 40p 
2511397 15p 
2N706 lOp 
2N930 20p 
214987 459 
2141132 2511 
2N1304 22p 
2141613 20p 
2/41871 1.00 
2N2147 759 
2/42160 89p 
2142928 10p 
2N3053 809 
2N3054 45p 
2N3055 45p 
2N3440 bop 
2N3442 1-10 
2143525 809 
2143614 69p 
2N3702 Ilp 

2143714 1.80 
2N3771 1.75 
2N3773 225 
2143790 225 
2 /43819 85p 
2N3866 75p 
2143903 150 
2N4002 14p 
2N4128 16P 
2144871 8Sp 
2N0457 Sop 
28001 8.00 
213028 8.90 
28303 709 
40250 45v 
40381 45p 
40382 40p 
40408 50p 
40488 75o 
40636 1.00 
40430 85p 

TBA000 5 WATT I.C. 
Suitable alternative to 
SL403D. 5/30 volt oper- 
ated. 8 /16 ohm 5 watt 
output. 
With circuits and 
data LI.50 

Sinclair IC12 
with circuits and data. 
8 watt IC with printed 
circuit board 
28 volt operated £I110 

ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(PW Jan. 73 Reprint 
Ref. No. 19 for lip) E140 

Toshiba Power and 
Preamplifier modules 
THNIJP 20 watt 
Power amplifier 22 -0-22 
or single 45 volts 
operated £4.57 
TG9014P Stereo on 
two channel preamplifier. LI.56 
(circuit book No. 42 price 19p) 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5.90 

3015F 7 SEG. 
I.C. Size complete with' 
data price E2 each or 
4 for E7 
(digital clock circuits 
ref. No. 31, 15p) 

TRANSISTORS SPECIAL OFFER 
2N3655 

25 47p ea 
100 42p 
500 39p 

1000 34p 

BY727 
25 12p ea 

100 10p 
500 9p 

1000 Sp 

ZENER DIODES 
400 m/w BZY88/ 
6ZX83. From 5.3 
volt - 33 volts tep 
each 

1-3 watts 5% Mini- 
ature Tubulars 
IN4700 series. 
From 3.3 volt - 33 
volt lOp each. 

10 watts. Stnd 
Mounting. ZS 
series 6.8 volts - 
100 volts 5% 40p 
each. 

SILICON 
RECTIFIERS 

1 amp series 
IN4001 to IN4007 
From by ea 
1-5 amp 
PL4001 to PL4007 
From Sp ea 
3 amp 
PL7001 /IN5400 
From 14p ea 
Send for full list 38 

MORE OF 
EVERYTHING 

AT 
HENRY'S 
See pages 490 -501, 
and Back Cover of 
this magazine. 

BEST VALUE 

A F117 

100 1p 
ea 

500 12p 
1000 10p 

0C35 
25 46p ea 

100 42p 
500 3Sp 

1000 34p 

LINEAR I.C. 
702C (T05) 75p 
709C (T06) 39p 
709C (D.I.L.) 39p 
723C (T099) Sip 
723C (D.I.L.) 99P 
728C (D.I.L.) Up 
728C (T099) Up 
741C (T05) Sep 
741C (D.I.L.) Sip 
747C (T099) 121.Op 
748C (D.I.L.) SIp 

Semi - 

Conductor 
QUANTITY 

DISCOUNTS 
10% 12 -, 15% 
25 +, 20% 100+ 

Any one type 
except where 
quantity 
discounts shown. 
Min. order £1.00 
please. 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1 -11 
Type P.I.V. Prue ea. 
SC35A 100v 811p 
SC35B 200v 115p 
SC35D 400v 90p 
SC35E 500v £1 ß0 
6 AMP RANGE 
SC40A 100v 90p 
SC40B 200v 95p 
SCUD 400v £1 20 
SC40E 500v £1.50 
10 AMP RANGE 
SC45A 100v £1.05 
SC45B 200v L1.1S 
SC45D 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100v Et -45 
SC5013 200v E1-6S 
SC50D 400v LI.95 
SC50E 500v E2-25 
TRIACS - Additional Types 
40430 TRIAC (T006) 65p 
40609 TRIAC (Plastic) 

40486 TRIAC (T05) 7Sp 

3Amp 
T048 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes. are approx. 
250M /A QUARTER AMP 
8025/05 50 Ply 16p 
8025/10 100 PIV 1SP #aixe dia. 
} AMP 1 -11 Pricing 
Type P.I.V. Price ea. 
B05/05 50v 20p 
805/10 100v 22p 30 

605/20 200v 23p 
805/40 400v 25p 
805/60 600v 27p 
#H x }L x -ra," dia. 
I AMP P.I.V. 
B1/05 50v 25p 
B1 /10 100v 25p 
81/20 200v 28P 
B1 /80 800v 310 

x #L sly dia. 7e' 
1 AMP P.I.V. 
W005 50v 
WO1 100v 
W02 200v 
WOG 600v 
I o #" Tubular 
2 AMPS P.I.V. 
B2/05 50v 
82/10 100v 
62/20 200v 
B2 /60 600v 
82/100 1000v 
#H z #L x ylr" dia. 

29p 
Nip 
32P 
35P 

3Sp 
40p 
45p 
SOp 
55p 

4 AMPS P.I.V. 
134/100 100v 55p 
134/200 200v S9p 
B4/400 400v 6Sp 
B4/800 600v 7Sp 
B4/800 800v £1 00 
#H x #L x y}" die. 
6 AMPS P.I.V. 
B6/5 50v 65 
B8/100 100v 7Sp 
68/20 200v SIM 
86/40 400v OOP 
86/6x0 600v £10S 
#Hx#Lxy}"dia. 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (TOS) P.1.V 
CRS 1 /05AF 50v 
CRS 1 /10AF 100v 
CRS 1 /20AF 200v 
CRS 1 /40AF 400v 
CRS 1 /60AF 600v 
THREE AMP (T048) 
CRS 3 /05AF 50v 
CRS 3 /10AF 100v 
CRS 3 /20AF 200v 
CRS 3 /40AF 400v 
CRS 3 /60AF 600v 
FIVE AMP 
CRS 5/400 400v 
SEVEN AMP (T946) 
CRS 7 /100 100v 
CRS 7!200 200v 
CRS 7/400 400v 
CRS 7/800 600v 

1 -11 

30 
309 
35p 
45p 
55p 

40p 
40p 
45p 
55p 
65p 

SOP 

60p 
67p 
850 
95p 

All types offered subject to availabilty. Prices correct at time of press E. & O. E. 10% VAT to be added to all orders. UK post, etc, 150. per order. 

Henrys LIMI ED 
EDGWARE ROAD, W2 

404 -406 Electronic Componentsand Equipment 01- 4028381 
354 -356 High Fidelity and Tape Equipment 01 -402 5854/4736 
309 PA- Disco -Lighting High Power Sound 01- 723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1 BW 

Open: - 
9am -6pin 
6 days a week 
All stores 
open all day 
Saturday 
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TEST 

EQUIPMENT 

MULTIMETERS 
(carr. etc. 30P) 
20011 (M210) 20K /Volt Slimline with case 4 95 
TLH33D 2K/Volt Robust with case 4 95 
U437 10K /Volt Steel case. AC up to 40 KHz 4-95 
U4324 20K /Volt with AC current ranges 800 
AF105 50K /Volt with Leather case 9.50. 
U4313 20K /Volt AC current. Steel case 10 50 
U4341 Plus Built in transistor tester 10 50 
Model 500 30K1 Volt 9.95 

UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

s 'ar -. 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 1 90 Carr. 150 
SE500 Pocket Signal Tracer 1 SO carr. 15p 
TE15 Grid Dip meter 440kHz- 

280mHz 1345 carr. 30p 
TE40 AC Millivoltmeter 1 ßmHz 175 carr. 35p 
1E65 28 Range valve voltmeter 1925 carr. 40p 
TE20D 120kHz- 500mHz RF Generator 

18-95 carr. 40p 
TE220 20Hz- 200kHz Audio Generator 

1075 carr. 40p 
9.95 carr. 20p SE350A 

5E400 
Deluxe Signal Tracer 
Volts /ohms /R -C sub./ 

RF field /RF gen. 11 25 carr. 20p 

A SELECTION OF 
INTERESTING ITEMS 
C3025 Compact transistor tester 5 50 p & p 15p 
E1300 Mono mag. cart. preamp. 195 p á p 15p 
E1310 Stereo mag. cart. preamp. 4.95 p & p 25P 
Easiphone telephone amplifier 6.15 p & p 25p 
01203 Teleamp. with PU coil 3.80 p & p 20P 
LL1 Door Intercomm. and chime 

1195 p & p 25P 
Chettalite (lights as you talk) 1390 p & p 20p 
1 Kw Dimmer /controller 3.00 p & p 10p 
9" Twin spring unit For 2.75 p & P 15p 
16" Twin spring unit Reverbs 6.50 p6 p25p 
Car Tachometer Electronic 7.50 p & P 15p 

VHF 205 Marine band converter 
62005 4 Ch. mic. mixer 
132004 2 ch. Stereo mixer 

BUILD THIS 
RADIO 
Portable MW / LW 
radio kit using Mullard 
RF /IF module. Features 
MW - bandspread for 
extra selectivity. Slow 5 
motion tuning. Fibre 
glass PVC cabinet. 600MW output 
All parts £7.98 (battery 22p), carr etc 32e 

3.95p6p15p 
2-95p6p15p 
4.75p6p15p 

PANEL METERS TRANSFORMERS CONTROLS RELAYS 

IRONS TOOLS VALVES POT CORES MOST TYPES OF COMPONENTS 

You need a catalogue! 55p post paid complete with Discount Vouchers 

Q 

KITS BY 

IflÏRDp 
UK LTD 

EASY TO BUILD- - 
EVERYTHING SUPPLIED 

Model No. 
310 Radio control receiver 3 00 
300 4- channel R/C transmitter 5.75 
345 Superhet R/C receiver 5.08 
450 TV sweep generator 10 -24 
455 AM signal generator 9-25 
460 FM signal generator 9.91 
65 Simple transistor tester 1.18 

115 8 watt Amplifier 2.87 
120 12 watt amplifier 3.88 
125 Stereo control unit 4ß0 
130 Mono control unit 3.52 
605 Power supply for 115 3.80 
610 Power supply for 120 4.08 
615 Power supply for 2 x 120 4.85 
230 AM /FM aerial amplifier 2.79 
240 Auto packing light 5-18 
275 Mic. preamplifier 5.83 
480 Electronic voltmeter 1751 
485 0 -12v 300mA STAB. supply 9.68 
570 LF generator 10Hz-1mHz 12.60 
575 Sq. wave generator 20Hz -20Khz 1207 
590 SWR meter 1024 
620 Ni -CAD Charger 1.2 -12v 7.47 
630 STAB Power supply 6 -12v 0.25 -0 -1A 7.65 
690 DC motor speed Gov. 2.63 
700 Electronic Chaffinch 598 
705 Windscreen wiper timer 5-56 
760 Acoustic switch 887 
780 Metal Detector (electronics only) 7.27 
790 Capacitive Burglar alarm 6.18 
810 Dynamic Compressor 6.79 
835 Guitar preamp. 3.75 
840 Delay car alarm 5.20 
875 CAP. Discharge ignition for car engine 

( -Ve Earth) 10-66 
80 Scope Calibrator 1.98 

255 Level indicator 5.50 
430 3mHz Millivoltmeter 18.23 
525 120- 160mHz VHF timer 9 33 
715 Photo cell switch 6 93 
795 Electronic continuity tester 3.88 
860 Photo timer 1204 
871 Slide projector auto feed control 8.72 
235 Acoustic Alarm for driver 6.96 
465 Quartz XTAL checker 7.89 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

Menry 
1974 Catalogua 

(wt tuvl pt/wLl,t4 

GARRARD BATTERY TAPE 
DECK 
GARRARD 2 apead 9 volt tape decks. Fitted record/ 
play and oscillator /Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com- 
plete with head circuits. 
£9 50 cart. 30p 

TOP QUAL- 
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls com- 
plete with knobs post, 
etc. 15p any quantity). 
Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K. 500K. 1 Meg. 
45p each. 
Ganged Log and Lin 
10K, 22K, 50K, 100K, 
250K, 850 each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRI OT 
TAPE HEADS 
4 TRACK MONO of 
2 TRACK STEREO 
'17' High Impedance 

£2.00 
'18' Med. Impedance 

£2.00 
R730/E73 2 track mono 
Record/Erase low Imp. 
75p pair. 
Erase Heads for '17' and 
'18' 75p 
'63' 2 track mono. 
Hi imp. £1.75 
'43' Erase Head for '63' 

75p 
(Post, etc. 15p any 
quantity). 

SINCLAIR & MINIATURE 
AMPLIFIERS 
AMPLIFIERS (carr.. etc 
4 -300, 0.3 watt 9 volt 

1.75 
104, 1 watt 9 volt 2-20 
304, Swett 9 volt 2.50 
555, 3 watt 12 volt 2.85 
E1208, 5 watt 12 volt 4.50 
608, 10 watt 24 volt 4-10 
410, 10 ',watt 28 volt 4.95 
Z30, 15 watt 30 volt 3.57 
E1206, 30 watt 45 volt 

9.75 
250, 30 watt 50 volt 4.37 
E1210, 5) + 2} watts 

12 volt 5.25 
RE500, 5 watt IC mains 

operated Amplifier 
with controls £6.30 

SAC14, 7 + 7 watt 
Stereo with controls 

E6.00 
SAC13, 15 + 15 watt 

Stereo with controls 
E11-00 

20p) 
SINCLAIR UNITS 
(carr. 20p) 
Z303.57 Z50 4.37 
Stereo 60 Preamplifier 

7.97 
PZ5 £3.97, ?Z6 £6.37 
PZ8 (for Z50) £4.77 

(TRANS £295) 
AFU £4-45 

SINCLAIR 
PACKAGE DEALS 
Post 25p 
2 x Z30, Stereo 60, PZ5 

15-95 
2 x Z30, Stereo 60, PZ6 

18-00 
2 x 250, Stereo 60, PZ8 

20-25 
Transformer for PZ8 

2-95 
PROJECT 605 KIT 1995 

i 

BUILD THIS TUNER 
MW /LW Radio Turner to use with any amplifier. 
Features Mullard RF /IF module Ferrite aerial, built 
in battery. Excellent results. Size 7" s 21" s 31". 
All parts £4.95, carr. 15p. 

FIBRE OPTICS 
0.01 Diam. Mono Filament £1-SO per 25 metre reel 
0 13 Diam. 64 Fibres Sheathed. E1-00 per metre 
SPRAYS 15mm Diam Mares Tails E9 50 

MULTI -USE & RADIONIC KITS 
10-1 10 Projects 
50-1 10 Projects 
150-1 150 Protects 
Telephone Communicator 
X20 20 (Elec.) l Projects 
X40 40 (radio) 1 
(carr. /packing 40p) 

All transistor circuits with hand books 

3 60 
8 00 

13.20 
7.20 
4.95 
9-45 

All types offered subject to availability. 
Prices correct at time of press E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order. 

Henrys LIMI ED 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/7 1/9 volt 300 MA (includes Multi- Adaptor for 

Tape Recorders, etc.) 1.95 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 

6v, 7 1-v, 9v) 1 95 ea. post 25p 
SC202 3/6/7u/9 volt 400mA 3.25 carr. 30p 
HC244R Stabilised version 4.25 carr. 30p 
P500 9 volt 500mA 2.80 post 20p 
P11 24 volt 500mA (chassis) 2.80 post 20p 
P15 26/28 volt 1 amp (chassis) 2.70 post 20p 
P1080 12v 1 amp (chassis) 3.25 post 20p 
P1081 45v 0.9 amp (chassis) 4.40 post 20p 
P12 41 -12 volt 0.4 -1 amp 6.75 post 30p 
SE101 A 3/6/9/12 volt 1 amp (Stab.) 9.15 post 2517 
RP1646/7 1191121 amp (Stab.) 9.95 post 300 
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STEREO AMPLIFIERS 
(carr. /packing 50p) 
AKAI AA5200 61-70 

AA5500 78 50 
AA5800 117 50 

AMSTRAD IC2000 Mk. II 2950 
4000 2310 

EAGLE TSAI49 25.10 
TSA151 3405 

30 80 
42.45 
55.95 
2245 
2850 
3500 
25 95 
32 50 
34 25 
36 95 
54 95 
75-75 
9250 

AA2 
AA4 
AA6 

HOWLAND WEST DA1000 
HENELEC WEST Kit 
HENELEC TEXAN Built 
NIKKO TRM300 

TRM400 
PIONEER SA500A 
ROTEL RA310 

RA610 
RA810 
RAI210 

SINCLAIR 2000 2295 
3000 28 95 

TANDBERG TA300 6610 
TELETON SAQ2065 22-50 

SAQ307 2250 
GA202 2050 

STEREO RADIO TUNERS 
(carr. /packing 50p) 
AKAI AT550 60-50 

AT580 94-50 
AMSTRAD 3000 23-55 
EAGLE AAB 4050 

TST152 29 45 
HENELEC Stereo Kit 21.00 
HENELEC Stereo Built 24-95 
HOWLAND WEST DA1000T 25 35 
PIONEER TX500A 40 75 
ROTEL RT320 36 95 

RT620 57.95 
SINCLAIR 2000 26 95 

3000 26'95 
TELETON GT202 30 50 

DECODERS / 
SYNTHESIZERS 
(carr. etc. 30p) 
AKAI SS1 3970 
DYNACO QUADRATOR 16 90 
EAGLE AA10 12 00 

AA26 16 35 
TATE 1 7 95 
TATE 3 Chassis 15-75 
TATE 4 1995 
TATE 7 Boxed 2595 
MATCHED SPEAKER 
SYSTEMS 
Recommended pairs 8 ohms 
(Carr. / Packing LI -50 pair) 
MARSDEN HALL 
110 10 watt 19-95 pr. 
150 15 watt 2350 Pr. 
200 20 watt 33-50 pr. 
AMSTRAD 
Acousta 1500 15 watt 24-90 pr. 
Acousta 2500 20 watt 28 50 pr. 
DYNACO 
A10 l 41 -OO pr. 
A25 
A35 

1} 20 -60 watts 65 00 pr. 
78 00 pr. 

WHARFEDALE 
Denton 2 18 watt 2440 pr. 
Linton 2 20 watt 31.00 pr. 
Triton 25 watt 37-75 pr. 
LEAK 
160 18 watt 33 50 pr. 
250 18 watt 42-50 pr. 
CELESTION 
120 20 watt 35 95 pr. 
COUNTY 25 watt 31.50 pr. 
15 30 watt 47-95 pr. 
44 44 watt 7995 pr. 
UK's largest stockists for KEF 
Acoustic Research, Mordaunt Short 
6 Cambridge Audio speakers. In 
stock and on demonstration. Phone 
for keenest price. 
RECORD DECK PACKAGES 
(carr. /packing 75p) 
(HL) SP25 111 /800 or H 15 95 
(M) SP25 tII /M756S 19 45 
(HL) AP76 /G800 24.75 
(M) AP76 /M756S 27-35 
(HL) GL75 P/C 3250 
(HL) GL75 P/C G800 35.50 
(HL) GL75 P/C G800E 37-50 
(HL) MP60 (TRD1) 0800 1625 

HT70 (TPDI) G800 19-50 
Pioneer PL12D 31 -75 
Thorens TD165 43 -50 

DISCOUNT HI -FI, TV, TAPE AND CAR ENTERTAINMENT 
Low prices means less VAT - Henry's give full guarantees and demonstrations for callers. Plus big savings. 

Also at Modern Electric (Rued) Ltd.. 120 Shaftesbury Avenue, W I Your Sony dealer 

STEREO MAGNETIC 
CARTRIDGES 
(carr. etc. 15p) 
SHURE 
M3Dm 3 20 
M44.7 3 95 
M44E 4-25 

M44G 
M7516 /t1B 
9475 EDIT 
M75 EJII 

M55E 4.95 M75GII 
GOLDRING 
0850 2.85 G800SE 
0800 3.75 G820 
G800H 3-50 G820E 
G800E S 75 G820SE 
ADC 
Q36 10.76 030 
Q32 8.70 
GRADO 
FTR 5.25 FTE 
F3E 11-25 MZ 
EMPIRE 
909EX 7-25 999SEX 
999EX 9.25 999TEX 

STEREO COMPACTS 
Complete with Speakers 
(carr. /packing £1 -25) 
Fidelity UA3 
Sanyo G260IKL 
Sanyo G2615N 
Sanyo GXT4520KL 
Sanyo GXT4730KL 
Philips GF908 
Philips RH802 
Philips RF836 
Philips GF826 
Philips RH813/RH142 
Philips RH811/RH421 
Philips RF839 
Philips GF829 
Philips GF815 
Philips GF808 
Philips RH814/RH411 
Philips GF603 

8 TRACK STEREO 
HOME UNITS 
(carr /packing 70p) 
Amer'. ACR301 
(with MW /FM stereo radio) 

PORTABLE TV 
BATTERY / MAINS 
(carr. /packing £1 -00) 
Elizabeth TO 9" 
Crown 9TV 9" 
Elizabethan T12 12" 
Teleton TW12 12" 
Sanyo 101150 12" 

4.20 
6.75 
8.50 
7.95 
7.25 

10-00 
6.70 

10-00 
13.35 

5.90 

9.25 
18.75 

10-75 
14-95 

39.110 
125-50 

71-50 
10350 
9750 
99-65 

159.95 
57.20 
4175 

129-50 
84.95 
55-95 
39.95 
47 75 
6575 
93-50 
19-95 

48 00 

43.50 
46-50 
u-95 
46.95 
49 95 

CARRY YOUR MUSIC ANYWHERE 

\Actually the price far r, belles the quality of 

Made r the superb player. It 

to sell 
Cam' " is of beautiful 

d V quality both s 

OUA PRICE soatures looks. 
Features wind. 

LY7rsP 

rewind. and 

tone controls. Speaker is 

1ep der ygoodmdeed.Comes com plate 

CAP CIGAR LIGHTER 
with earphone, batteries. Full 

18-1f ADAPTOR Litt 
¡uarantee. Optional adaptor to 

tun off cat or mains. 

MAIM ADAPTOR Litt 

DOLBY / NRU 
(carr. /packing 30p) 
Teleton SNRIOOD 29 50 
Philips N6720 15-00 
Teak AN60 /AN80 /AN180 stocked 

BATTERY CASSETTE 
RECORDERS 
(carr. etc. 30p) 
Ameres 100 
Wien ET1008 
Philips EL3302 

N2203 
N2211 

Sanyo M110t 
M1102 

11-00 
1100 
14 40 
16-60 
1995 
1390 

12-95 

10% VAT to be added to all orders. 
Prices & description correct at time of press E60E. All goods offered sublect to 
stock ova ilabilty. 

BATTERY / MAINS 
CASSETTE 
(carr. etc. 35p) 
Wien RT452 13 65 
Amerex AC101 12 00 
Elizabethan LZ315 12.25 
Ameren AC104 16.00 
Philips N2204 20 75 

N2205 29.50 
PYE 9115 2775 

9118 21-20 
Hitachi TRQ291 27-50 
Sanyo M2000G 23-25 

MR4010 2895 
M4000G 49-90 

BASF CC9201 3725 
Hitachi TRQ2335 4950 

BATTERY / MAINS RADIO 
CASSETTE RECORDERS 
(carr. etc. 30p) 
Amerex ACR200 

ACR201 
Elizabethan L2416 

LZ516 
BASF CC9301 
Philips RR322 

RR413 
RR712 

Sanyo M4141 
M2400'vV 
M2400FG 
M4400FC 

Grundig C250 
Hitachi TRK124OE 

TRS1161 
KCT1210L 

STEREO RECORDER 
DECKS 
(carr. /packing 500 

CASSETTE 
Philips N2506 44 -S0 

Pye 9145 44-50 
Tandberg TCD300 11200 
Akal GXC40D 57-75 

GXC45D 7400 
GXC46D 84-30 
GXC65D 93-40 

TEAC A250/A350-A450 Stocked 

REEL TO REEL 
Akai 4000DS 59 95 

Tandberg 3321X/3341X 102 80 
Large range Akai /Tandberg /Revox /Teat 
stocked. 

l 

22 00 
30 00 
27 25 
29 10 
5075 
2875 
33 90 
48 30 
3950 
3150 
3150 
62.50 
47.95 
29-50 
35-09 
3358 

8 TRACK 
Akal CR81D 

CROODSS 
STEREO RECORDERS 
(carr. /packing 70p) 
Akal 1721L 
Cassette 
Akai GXC40 

GXC46 
Philips N2400 /RH411 

N2401/RH411 
N2401 S /RH411 
N2405/RH401 
N2510 

STEREO TUNER 
AMPLIFIERS 
(carr. /packing 750) 
Akai AA8030 
Goodmans Module 80 
Goodmans Module 90 
Goodmans One /Ten 
Pioneer SX525 

SX826 
Rotel RX150A 

RX200A 
RX400A 
RX600A 
RX800 
RXIS4A 

Tandberg TR200MPX 
TR1000MPX 
TRIO1OMPX 

Teleton TSF55 
8 TRACK 

8k TRACK PLAYER 
(corr. rnar.yin0 350) 
Elizabethan UILZ1 
McDonald /BSR TDBS 

TD83V 

5410 
9495 

60-3S 

67.95 
110-75 
63.75 
7450 
79.95 
49.50 
88.75 

112.50 
58.90 
75-90 
88.50 
00.75 

12475 
42.95 
53.95 
65.95 
90-50 

118.50 
78-95 
85-N 

125-35 
135-75 
57-20 

6620 
DECKS 

13 40 
1275 
15,25 

STEREO PHONES AT 
SPECIAL PRICES (carr. /packing 20p) 

HOWLAD WEST AKAI 
ASE9S 
ASE20 
ASE22 
DULCI 
SH650D 
SH850GX 
SH1300VS 

AKG 
K60 

ROTEL 
RH630 
RH700 

SENHEISSER 
HD414 

WHARFEDALE 
DD1 
ISODYN 
KOSS 
K6 
K8/LC 
K711 
KRD711 
HV1 
K0727B 
K0747 
PRO4AA 
PROSLC 

s 80 
7-30 
8ß5 

2 25 
3.95 
5.25 

9-25 

4.85 
1175 

10.95 

9.50 
14-35 

995 
11.25 
7.95 
7.95 

17.50 
12.45 
15.95 
2195 
23-95 

CI S200 
CIS250 
CISt000 
CIS2000 
TTC 
03000 

LOW COST 
MD802 
MD806 
PIONEER 
SE20A 
SE30A 
SE50 
SEL20 
SEL25 
SEL40 
ACCESSORIES 
H1012/JB3 Junction Box 
JB3DE Din Junction Box 
JB11D De Luxe Junction Box 
0250 Phone Switch 
CONTROL BOXES 
G1301 (two phones) 
01305 Controller 
FF17 2 -pairs (Sliders) 
Koss T4A 

T5A 
TIOA 

HW Mk. 111 Controller 

^ylA 

2 75 
5 25 
7 50 

15 25 

6 60 
5 95 

1 95 
3 75 

5.30 
0 90 

15 20 
740 

10 90 
12 50 

1 40 
1 60 
1 95 
4.75 

2 62 
2 15 
6 25 
4 20 
4.95 
9 50 
6 90 

v 

YOU CAN PAY BY 
BARCLAYCARD OR 
ACCESS 
For callers or by phone 01 -402 
4736 
Easy credit terms for callers to 
309 and 354 -356 

ALSO STOCKED AND 
DEMONSTRATED 
Armstrong - Acoustic Research 
Cambridge Audio Leak - Lux 
Marantz - Quad - Reyes - Sansui 
Tandberg - Sugden - Wharfedale 
Goodmans - Cetestion - Grundig 
Kef - Teac - Bose - Sherwood 
Call or phone 01-402 4736 for 
best prices. 

Henry's LIMIED 
EDGWARE ROAD, W2 

404 -406 Electronic Components and Equipment 01- 4028381 
354 -356 High Fidelity and Tape Equipment 01- 4025854/4736 
309 PA- Disco - Lighting High Power Sound 01 7236963 
303 Spec.al offers and bargains store 
All mail to 303 Edgware Road, London W2 I BW 

Open. - 

9 am -6 pm 
6 days e weed 
4// stores 
pe,: all day 

S.;tirdev 
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TOP QUALITY LOW COST 1°` RADIO -- STEREO EQUIPMENT 

(;CcJLoì (J 

r5---Cia-116'ej 

P.R.40 
SOLID STATE R.F. PRESELECTOR 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which is now supercedes. 

It employs Silicon "N" Channel FET (Field Effect Transistor) front end, 
followed by silicon NPN Broad Band R.F. Amp., and will substantially 
improve receiver performance over the range I 5 to 35 MHz, providing 
a considerable increase in gain up to an overall average of 30 dB, with 
improved image rejection and noise ratio. 

Supplied complete with co -ax plug (less standard 9 volt PP6 Battery), 12 

months Guarantee. 

L10.12 V.A.T. /Carr. Paid. 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 

metres) complete coverage -no gaps. Medium waves- Trawlers- 
Ship /Shore Telephone -All Six Amateur Bands 160 -10 metres- Inter- 
national Broadcast from Australia, Far East, Russia, USA etc. using 
4 miniature plug in Coils. 

Hi -Gain FET Regen, Dec. /AF /AF Module giving full loudspeaker output 
to any external 2/3 ohm speaker. Receives AM /CW /SSB. 

Separate Electrical Bandspread, Calibrated Main Tuning. 

A Quality CODAR -KIT with 12 months Guarantee. No technical. 
knowledge required, simple to built, printed circuit and Pictorial 
Instruction Manual, fully detailed step by step. 

Complete Kit with 4 Coils (less standard PP6 battery). 

L14,90 V.A.T. /Carr. Paid. 

CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communica- 
tion receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -10 metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception, Exclusive features include Air- spaced 
CODAR -COIL Hi -'Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 

2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. Complete ready built. C31 00 V.A.T. /Carr. Paid. 

SEND FOR YOURS TODAY! 
FREE LEAFLETS ON REQUEST. 

NOTE: These CODAR Receivers meet the B.R.E.M.A. specification 
for Communication Receivers. Some portable receivers being advertised 
as Communication Receivers do not meet these requirements. 

TRADE DESCRIPTIONS ACT 1968 

It is illegal to make false claims or misleading statements in advertising. 
The following are just a few extracts from the many letters received 
from satisfied customers. All are unsolicited and can be inspected at 
any time. 
Mr. S. Keightly, Southsea, Hants. 
I am delighted with the CODAR equipment I am using . .. everything 
has come up to your specifications. 

Dr. R. E. Wood, Louisiana State University, U.S.A. 
Congratutlaions on an excellent product. The PR40 Preselector is the 
first preselector I have found to operate efficiently with ample gain, 
and without feedback or image problems. 

Mr. W. R. Jones, Woy, N.S.W., Australia. 
The PR40 peaked signals remarkably and performed as you claim. I 

am very satisfied. 

M. G. Bennett, Bath, Somerset. 
I am very pleased with my CR70A- results are excellent with many 
overseas stations I have not heard before and excellent results on the 
Amateur Bands. 

Mr. J. Macdonald, Coningsby, Lincoln. 
Received Multiband Kit OK. Assembled it in two hours, worked a 

treat first time. 

Mr. E. Joy, Chesham, Bucks. 
The performance of the CR70A is out of this world for its price, and its 

construction and design, great. I am really delighted . . . I cannot 
fault it. 

NEW! HI -FI STEREO EQUIPMENT NEW! 
NOW AVAILABLE FROM CODAR -A COM- 
PLETE RANGE OF QUALITY EQUIPMENT 
SELECTED BY US FOR TOP RESULTS AND 
MONEY VALUE -PLUS OUR BIG CASH 
DISCOUNTS! 

AMTRON KITS 
We are now also marketing the outstanding range 

of AMTRON Kits. The quality of these Kits is 

first class, with circuit details and drawings making 

construction simplicity itself. 

SEND FOR FREE ILLUSTRATED BROCHURES NOW 

ON THE DESIGN STAFF - 
G3SZM G3IRE C O DA R® QV 

SUPPLIERS 
GOVERNMENTS 

STO H.M ANDO OVERSEAS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BN 15 - 8TZ 

589 

I 



IRO VEROBOARD 
IN OCTOBER ISSUE 

VEROBOARD PROJECTS 
ONE 

A.F. OSCILLATOR 

Plus many more 
constructional features 

RADIO.' ELECTRONICS 

TWO 
GRAM AMPLIFIER 

Af011eaive le 4e 0e 
PRICE 2Op at&om- 

CASED AMPLIFIERS 
Polished wooden cab- 
inet 14 x 13 x 9" with 
hinged lid containing 
a sensitive (20,uV) 4 
valve amplifier with 
tone and volume con- 

0 trots, giving 3 watts 
output to the 7 x 4" 

-el 30 speaker. Also in- 
cluded is a non- 

standard tape deck. Supplied in good working condition 
with cct. diagram. Mains operated. Only £3 (£1 up to 200 
miles, £1 20 over). Cassettes £1 (25p); spare heads 40p. 
Amplifier chassis only, 2xECC83, EL84, EZ80. £1 65 (37p). 

71b BARGAIN PARCELS 
Hundreds of NEW components -resistors, capacitors, crystals, pots, 
switches. PC boards containing transistors, diodes etc, loads of odds and 
ends. Outstanding value at £1.65 (37p). 

COMPUTER PANELS: Type E: 4 OC29, 4 ACY19, -8 other transistors, 35 
diodes, R's, C's etc. E1 (10p); Type K: 6 0C139 etc. 20p (5p); Type H: 12 
ASZ20 + 176 other components 60p (10p); Type M: 17 silicon transistors, 
2 trimpots etc. S0p (8p); Parcel of 12 top quality boards, Including IC's, 
tri moots, power transistors etc. E2 (25P); 3lbs lower quality boards £1 (25P); 
71bs £2 (40p); 561bs £12 (c /p). } z 1800 ft. Computer Tape on NAB spool 
in case 68p (40p). 

NEW COMPONENTS: 741C TO99 or D I L 32p; BC107 Op; 2N3055 35p; OC140 
25p; 0C170 15p; BFY1812p; BCY72 Op. 

COMPONENTS IN BULK: 500 asstd resistors £1 (15p); 5000 E8 (50p); 
20000 £25 (£1); 100000 £80 (£2); 300 capacitors, all types £1 (25p). 3 z 2I 
0 -15A Thermocouple panel meter £1 (10p); 40 asstd. pots £1 (25p); IMO 
pots Sp; 4p8w switches 40p (10p); 10x crystals, 25 asstd 75p (25p) 

TEST GEAR: Marconi TF144G sig gen, 85kHz -25MHz In 8 ranges. From £12; 
BFO No 8 audio oscillator 50Hz -20kHz in 2 ranges, 10(2 or 6000 output. 
£10; Oscilloscopes available; CD1212, CD711S2, CD643S. Lots of odd 
units for callers. Field telephones £2.50. 
Post in brackets, small parta 4p. SAE list, enquiries. 

VAT NOT INCLUDED -ADD 10% TO TOTAL. 

GREENWELD ELECTRONICS (PW5) 
24 Goodhart Way, West Wickham, Kent, BR4 OES. 
Tel: 01- 777 2001. Shop at 21 Deptford Broadway SE8 
(Next to old cinema). Tel: 01 -692 2009. Callers most 
welcome. Also 38 Lower Addiscombe Road, Croydon 
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PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 135 }" Jack 27p 
Pack 130 }" Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready -made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end S5p 
5 pin to 5 pin Din 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs E100 
Speaker lead Din to spade 

12ft 40p 
Extension lead Din plug to 

socket 12ft. 70p 
All leads approx. Eft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC; GP9I; 
ST4; ST9; EV26; GC8.All at 80p 
each. 
Double Diamond EI.25 
Diamond suitable for Orbit 
NM22; G800; M3D E225 each 

CARTRIDGES 
Goldring G800 
Orbit NM22 
Shure 75/6 
Sonotone 9TAHC (Dia) 
Sonotone 8T4A (Dia) 
Ronnette 105 (Dia) 

f6.00 
E4-00 
£6.00 
£2-00 
£1.50 
£1.25 

All prices include VAT and 
postage 

RECORD CARE 
Cecil Watts Dust Bug El -20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares (Brush & 

Roller) 15p 

CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
Price El .00 El -90 £3.20 16.30 
Cassette Caddy El-20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
5 1" Standard 900ft 50p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft £ 1 2 5 

7" Reel of Leader Tape (Blue 
or green) 75p 

HEADPHONES 
Sennheisser HD414 
AKG K50 
Beyer DT48S 

E10.60 
E6.50 

E35.00 

MICROPHONES 
AKG D109 EII-50 
AKG D202EI L39.50 
AKG DI90C 117.00 
AKG D190E £18 20 
AKG D224 150.00 
Sennheisser MD21IN 145-00 
Sennheisser MD4I3N 127.00 
Sony ECM5 E8500 
Audio RMS7F Radio Mike 

1210.00 

SPEAKERS 
E.M.I. 350 Kit 8ohms 
E.M.I. 450 Kit 8ohms 

[8-20 
E4-50 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CM17 ORS Telephone; Matching 476 



Cool lighting for hot parties. 
Velvet dim to full brightness at a 

touch of the finger. Off /on and 
infinitely variable. 

Beta light glow makes switch eas, 
to find in the dark and consumes no 
current. 

11111111111111110 
Complete kit of parts £2.80 or 

made up £2.90. 

Economical tool 
As the light is progressively 

dimmed, so the current consumption 
drops -think of it as an electric tap. 
300 watt capacity, straight 
replacement for standard light 
switch. 

Hot Ignition For cob 
The Jermyn capacitor discharge 
ignition system. 

Instant starting in all weathers. 
Even with a near flat battery, the unit 
will produce a full sized spark. 

Just one of the many advantages 
of an electronic ignition system, the 
others are 

High energy spark even at 
maximum revs. 

*In 
mornings. 

Smoother running. 
Less strain on battery and starter. 
Lower petrol consumption. 
Long plug life with infrequent 

adjustment (typically 20,000 miles, 
gapped at .050 "). 

No contact breaker arcing giving 
long life and less adjustment 
(typically 20,000 - 25,000 mines) 

STATE + or - earth 
when ordering. 

Complete set of parts to build it 
yourself for only £7.75, as described 
in Practical Wireless and fully 
approved by the author. 

Save 55p 
Buy both for £10.00 

Reprints of 
the two part feature are available at 
25p. 

To Jermyn Industries, 114 Vestry Estate, Sevonoaks, Kent. All Prices Exclusive of V.A.T. 
Please desßatch return of post light dimmer kit light dimmer 
Ignition Kits + or - earth £10 pair. Enclose cheque or postal order. 

BLOCK CAPITALS 
NAME 
ADDRESS 

JERMYN 
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NELSON -JONES FM TUNER KIT 

Val IIIlt1Y-d111ES 11111111 

b 
VARICAP TUNING 
as in 'W.W.' June '73 

Now available to readers of 'Practical Wireless'. The Nelson -Jones tuner uses dual gate MOSFET's in the RF stages, integrated 
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using 
only bipolar transistors and IF' coils I 

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as 
well as a pointer for each button showing tuning position in the range 87.5- 108MHz, i.e. each 'button' is fully tuneable simply 
by turning. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on /off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. Tuning meter is supplied with complete kits. LED tuning ind. is also available. 

Prices for complete kits start at £23.75 + 45p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in 
the cabinet). Please send large SAE for complete details of special offers and our complete lists. 

GREEN LED's -the latest for 'stereo' lamps. 1 -9 69p, 10+ 59p. 

TEXAN AMPLIFIER 
The Cabinet of the Nelson -Jones Tuner is specially designed to match the 

Texan amplifier cabinet, see photographs, so that owners of Texan's are 
assured of compatibility, both in superb performance and appearance. 

Texan amplifier kits are available at/18.50 + 45p pp. + VAT. 
Worried about tuner alignment? then let our alignment service take over. 

Telephone queries. We have REAL ENGINEERS, not salesmen, to 
answer queries. 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DE1 1TW. Tel. Repton (028389) 3580 

ALUMINIUM 
ENCLOSURES 
80 standard sizes available from stock. 
Made from precision extrusions with 
integral board guide slots. 
Finned sides improve appearance and 
radiate heat. 
Parallel sides for ease of component 
mounting. 

VERO ELECTRON CS LTD. 
Eastleigh. Hants. 505 3ZR 

Tel: Chandler's Ford 2952 Telex 47551 

Subsidiaries and Agents 
throughout the World. 
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THE RADIO SHOP 
16 Cherry Lane, Bristol BS1 3NG 
Tel. : Bristol 421196. STD Code 0272 

Your West Country shop for electronic 
components and solid state devices 

2 METRE CONVERTER KIT 
9 -12V neg. earth feeding 28-30 MHz. 
Consisting of RF BF180. Fet. mixer. 
Crystal osc. BF180. Multiplier BF180. 
Complete with all components, in- 
structions and aluminium box. (Not for 
beginners). Price £6, post paid. 

2 METRE PRE -AMP 
Single F.E.T. Pre -amp. neg. earth. 
Gain app. 12dB. Circuit, Instructions 
and Components. All you need is a 
tobacco tin. Price £1.40, post paid. 

AIRCRAFT BAND CONVERTER 
Circuit, instructions and components. 
All you need is a tobacco tin. 

Price £1.40, post paid. 
TRANSFORMER 
Mains input 240 output -0.75V -5.5V- 
13V-1 amp. Size, height 3" x 3" x 24" 
shrouded + 2 fuse holders. 

95p, post paid. 
5 COMPUTER PANELS 
9" x 7" min 35 trans. 0C44 EQ ACY17 
2 Trim Pots min 70 condensers. 
Min 80 diodes inc. OA81 + resistors. 
Most transistors have long leads. 

£125, post paid. 
NEW BIGGER 1973 CATALOGUE 
Over 25 kits. Over 30 books. Plus 
components, cases, chassis, etc. 

Only 10p, post paid. 
ALL PRICES INCLUDE V.A.T. 

BYWKITS 
5017AA -PD: A simple digital alarm clock using 
phosphor -diode displays, 12 or 24 hour display, 
50 /60Hz, kit is 4 digit but can be expanded to 
6 digit, alarm buzzer is on -chip, DEAC back -up 
snooze facilities are available. Kit comprises 
5017AA chip, socket, PCB and 4 displays, 
additional components required cost [3-4 (not 
supplied by us) and are mainly transformer, 
switches, resistors and diodes. 5017AA -PO 
kit L24. 

501755 -PD: Similar to AA version above 
except that chip has calendar function instead 
of alarm. 501755 -PD kit L24. 
5316 -LC: A beautiful little alarm clock using 
liquid crystal display. The clock works in 24 
hour mode and the display in 12 hour mode, 
50/60 Hz input. Display is 4 digit but can show 
any of HH:MM, MISS, Alarm HH:MM, Sleep 
MM. Two relay switched outputs are available 
to switch an larm buzzer and a radio. The 
liquid crystal display is the RCA transmission 
type and is driven AC from the chip, very little 
setting up required. Kit comprises 5316 chip. 
socket, PCB, L -C display and socket. additional 
components required about [4 from any "RS" 
stockist. 5316 -LC kit L32. 

VAT. All prices above EXCLUDE VAT. add 10 
P. & P. Please add 10p post and packing. 

You can have clock data sheets for a S.A.E. or 
our 1973 catalogue (2nd issue) for 15p. 

You may phone us for help on 0442-62757 and 
you can use your ACCESS card for phone or 
personal purchase -Service from Bywood! 

13YuJrnU 
ELECTRONICS 

181 EBBERNS ROAD, HEMEL 
HEMPSTEAD, HERTS. 0442 62757 
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Available from Stock 
A Stylene boxed Soldering Kit 
designed for your immediate 
needs containing a A" Invader 
soldering instrument, two spare 
bits, a soldering station and a 

pack of solder- everything you 
need. 

The versatile Invader Range 
with a large selection of 
interchangeable bits 

B L706 19 watt instrument B" bit with cable 

C L646 23 watt instrument 16" bit with cable 

B 11076 27 watt instrument 4" bit with cable 
3 

EF BL646 and BL1076 12 volt battery models , 

al" bit size come complete with crocodile clips:` 
and 12ft PVC cable. Just clip on to a car battery. 

GHI 18 swg top quality cored solder in kilo, 
3 oz and handy pack sizes. 

Non -corrosive de- soldering braid 
allows quick easy de- soldering 
(52 ft spool). 

ñ For extra safety use an L686 
soldering station. 

L L68 protective shield for your Invader. 

Please send me the following items 

I PRINT NAME 

I PRINT ADDRESS 

Pw 

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON. SW4 6EH 
V A T RE GD No 235 6153 72 RECD No 442762 

A INVADER SOLDERING KIT 
B L706 INVADER 
C L646 INVADER 
D 11076 INVADER 
E BL646 BATTERY MODEL 
F BL1076 BATTERY MODEL 
G SOLDER REEL} KILO 
H SOLDER REEL3OZ 

I SOLDER PACK 
J DE- SOLDERING BRAID 
K L686 SOLDERING STATION 
L L68 PROTECTIVE SHIELD 
New Catalogue 

£4.39 
£2.23 
£2.42 
£248 
£305 
£3.17 
£1.40 
£048 
£007 

0.75 
£1.88 
£1 08 

All prices include 10% V.A.T. Please tick items required. J _ _ _ _ _ ..... _ _ _ _ _ 
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ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain .. . 205 
With Co -. sial Tweeter .. 2 20 
Twin Tweeter .. 3.55 

Type 350 8 ohm, 20 watt 0 00 
6t" 8 ohm, 10 watt 2.70 
8' 8 ohm, 10 watt 3.75 

12" 8 ohm, 20 watt 5.50 
8" x 5" C /Mag. 5 watt 1.20 
8" x 5" Dualcone 

8 ohm, 10 watt 2.45 
GOODMANS 64,8 ohm 

Dualcone .. .. .. 160 

ELAC 8- ohm Dualcone . 2.10 
FANE 7" x 4" 3 or 8 ohm .. 1.00 

8" Dualcone 8 ohm.. 2.40 
CELESTION 8" 15 ohm .. 1.55 
ADASTRA 10" 8 or 15 ohm, 

10 watt . 2.75 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt .. .. 

P. 6 P. . . 

5" 8 ohm, 5 watt C /Meg... 
2 +" 8 ohm or 64 ohm .. 

P. & P. .. 

6.45 
.25 
-85 
50 
-10 

TWEETER 6 CROSSOVER 
EMI 3S" 3 or 8 ohm C /Meg .. 1.00 
Cone Tweeter 8 or 15 ohm, 

10 watt 1.90 
Cone Tweeter 8 ohm, 3 watt 1-00 
Horn Tweeter 8 ohm, 20 watt 5.50 

Dome Tweeter 8 ohm, 30 watt 4.00 
Crossovers CN23 (3 ohm). 

CN28 (8 ohm), CN216 (16 

P. 6 P. .. .10 

KIT FORM CABINETS TEAK 
12 x 12 x 6 with 8" 8" x 5" or 

8 }" and 3 }" cut out.. - . 2.45 
17x10 xB with 8 "or13 "x8" 

Cutout .. .. .. 3.25 

18011 x9 with 13 "a8 "cutout 
for EMI 350 .. .. .. 4.25 

P. & P. ea. -35 

MICROPHONES 
CM20 Crystal Hand .. .. 
CM70 Planet stick metai, 

switch crystal 
DM160 Dynamic uni -dir, ball 

UD130 50K/600 ohm, un/ -dir 
ball meal .. .. .. 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 1.60 

SK 1 Kit (15 watt iron 
2 spare Bib etc.).. 

CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. 1.00 
GP93 /1 Stereo crys... 1.35 
GP94 /1 Stereo crys... 1.75 

GP96 /1 
GP104 .. .. .. -75 

SONOTONE 
9THAC Stereo cer. diem. 140 

-SO CONDENSER MIKE 800 ohm, 
uni -dir 

1.55 Cassette Stick Mike with R. 
Control on /off switch 

3-OS (2.6 & 3 5mm J /Ply) .. 

Lapel type, crystal .. 
4-50 P.&P. 

5.75 

7.90 

145 
-40 
.15 

2S5 

X25 25 watt (low 
leakage) .. 1.60 

P.&P. -IO 

9THAC /G Slim fit, stereo 
car. 

19 -TI Stereo crystal .. -80 
BSR SC5M Stereo ceramic 2.25 

SX5H Stereo crystal .. 1.110 

SX5M Stereo crystal .. 1.60 
X5H Mono /stereo .. 125 
X5M Mono /stereo .. 1.25 

GOLDRING G800 .. .. £3-OS 
6850 .. £2-OS 

P. 6 P. -05 

STYLI for above cartridges GOLDRING G800 

P. 6 P. 
Sapphire .. .. .. .35 6850 .. 1.95 
D. Diamond .. .. .. 1.25 -03 

BATTERY ELIMINATORS 
240v Input 6, 7.5 or 9 300mA 2.20 .. 2.20 
12v d.c. Input (fits in car 

lighter socket) 6, 7.5 or 9 

TAPES 
Stnd. LP DP 

5" 450 550 70p 
sr' 55P 63p 95p 

LOW NOISE CASSETTES 
1 -5 6-10 11 -20 

C60 35p 33p 30p 
C90 45p 43p 40p 
C120 SSp 52p 50p 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. lip CASSETTE CASES 10p 

d.c. output at 300mA 

P. 6 P. 10 

Stnd. LP DP 
7" 65p OSp 110P 
P. 6 P. 1 -3, 9p ea. 4 or more, lot 305 

Cassette Head Cleaner 35p 
P. 6 P. 1 -5, 3p ea. 6-10, 1Sp lot. 
11 -20, Post Free. 

Si" Reels .. .. .. 22p P. 6 P. 1-3, 5p ea. 4 or more, 20p 
7" Reels .. .. .. 25p 

BIB ACCESSORIES HI -Fi Stereo Hints 
Compact Tape Head 6 Tip Book .. Ref. 56 25 

Cleaning Kit Ref. J -45 Stylus Balance Ref. 32A 1.15 
Tape Editing Kit Ref. 23 1.30 Spirit Lever Ref. 46 .50 
Recording Tape Cassette Case (holds 12 cas- 

Splicer Ref. 20 1.15 mattes) .. Ref. 34 1.00 
Cassette Tape, HI-Fl Stereo Test Cassette 1-911 

editing Ref. 24 140 Groove -Kleen Record Cleaner 110 
CassetteSelvageKit Ref. 29 -40 P. 6 P. 10 

Send 25p tar COMPLETE CATALOGUE, refundable upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
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Hiversdale Electronics 
Mail Order Department IMI 

P.O. Box 470, Manchester M60 4 BU. 

ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex- 
tremely popular. We are able to offer the kit In two forms; the 
standard kit containing the electronic components only, enab- 
ling the customer to tailor these to his own layout, or the 
de -luxe version containing a ready -drilled roller- tinned printed - 
circuit board and fully machined die -cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 
custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COSTI All 
components available separately. Case size 41" x 31" x 2 ". 
Complete assembly and wiring manual 25p, supplied with de- 
luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 
Price: Standard Kit £7.97 U.K. Post Free 

De -Luxe Kit £9.62 U.K. Post Free 
Quantity Discounts: 

Trade and Overseas 1 -5 Nett 6-9 Less 10% 
Enquiries Invited 10-49 ' Less 15% 50-99 Less 20% 
Mail Order Only 100 -999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 
PLEASE STATE POS. OR NEG. EARTH WHEN 

ORDERING. 

PRACTICAL 
WIRELESS 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 

WALSALL, STAFFS. WS1 luz 
Tel. Walsall 34365 

RING BOARD 
PRINTED 
CIRCUITS 

259 CHESTERFIELD ROAD, SHEFFIELD S8 ORT 
TEL. 52178 

Photograph shows a circuit built on RING BOARD containing 
42 components 

RING BOARD is a fantastic new quick and easy method 
to transfer an electronic diagram to a workable printed 
circuit. 

Special Opening Price 
Normal Price per full board S5p 47p 
Normal Price per half board 33p 26p 
Normal Price per qtr. board 22p 16p 

RING BOARDS can be cut into half and quarter boards and still 
retain the same characteristics. 
Full instructions of method with each RING BOARD purchased. 
RING BOARDS are:- 
I. Simple to use. 
2. Little or po planning. 
3. Positive and negative rails 

euily recognised. 
4. Can be used with split volt- 

age systems. 

5. Build what you like when 
you like. 

6. Neat and professional finish. 

7. Flux varnished for easy 
soldering. 



LARGE STOCKS 

ATTRACTIVE DISCOUNTS 

DEPENDABLE SERVICE 
Everything brand new & to makers specs. 

TRANSISTORS BY 
SIEMENS AND 
NEWMARKET 
253066 upu sillon power 809 
AC153K pop germanium low power 82p 
AC178K npn germanium low power 82p 
AD181 upu germanium medium power 42p 
AD182 pop germanium medium power 40p 
AF139 pup germanium UHF 49p 
BO 107 18p; BC108 12p; BC109 18p; 
BC187 11p; BC168 10p; BC189 lip 
B0177 21p; BC178 19p; BC179 21p; l 
BC257 18p; BC258 11p; BC25918p J li ° 
Standard groupings available. 
BD185 upu med power 87p 
80138 pup med power 88p 
DIODES 
OA90, 0A91, 0A98 each Pp 
0A200 9p; 0A202 10p 
Other semiconductors 
AC128 17p; AF117 829 
BFY51 lop 

Full lists and technical data will be round in 
Catalogue No. 6. See also amendments list. 

SIEMENS' 
THYRISTORS 
0.8A 400V 56p, 600V 70p 
3A 400V Pop, 600V 883 

ZEEER DIODES full range E24 values: 400mW: 2 7V to 
38V, 14p each; 1W: 8.8V to 82V, 21p each; 1.5W: 4-7V 
to 75V, 48p each. Clip to increase 1.5W rating to 3 watts 
(type 266F) 4p. 

ELECTRWAIJFE 
Electronic Component 

Specialists 
ELECTROLYTIC CAPACITORS 
AXIAL LEAD Prices subject to amendment by the manufacturer. 
Rated voltage: 8V 81117 10V 16V 00V 409 63V 
Capacity µF 

0.47 
1.0 
2-2 
1 10p 

lop 10p 
7p 

109 

7p 
So 

10 7p 89 7p 
22 7p 79 7p 7p 
47 7p Sp 7p 8p 79 99 
100 8p 7p 7p 79 7p 9p lip 
220 7p Sp 8p Sp 90 lop 17p 
470 Sp 99 Op lOp 129 17p 24p 
1000 10p 12p 12p 170 20p 24p 40v 
2200 14p 17p 22p 25p 86v 40p 
4700 259 28p 87p 41p 54p 
10,000 40p 48p 

RESISTORS 10 %, 5 %, 2% 
Code Power Tatum. Rny 

C 1/20W 5% 82 0-220K 
C 118W 5% 4.7 0-470K 
C 1/4W 5% 47 0-I0M 
C 1/2W 5% 4.711-101111 

4.7 0-10M 0I 
ñD 1/2W á% 10 01-1M C2 

WW IW 10;6f1/200 0.2201-3.9n 
WW 319 5% 10-10K 01 

WW 7W 5% 10-10K 0 

100v 

7 
p 7 

Sp 
79 
8p 
9p 

12p 
19p 
27p 
43p 

Polycarbonate 
-5% Tolerance 
250V up to 011.5F: 100V /01µF and 
above. 
0.01; 0.012; 0.015; 0-018; 0-022; 
0-027; 0033; 0.047; 0.058; sash 417. 
0-068; 0-082; 0-1; 0.12; 0.15 4aeh Op. 
0-18; ;-22; each Op. 
0.27; 0.33; Sp. 0.39 7p. 0 47 89.0.8010p. 
0.88 11p. 1µF 18p. 
Prices subject to amendment by the 
manufacturer. 

SILVERED MICA non -polarised 
capacitors in 34 values from 2.2 pF 
to 680 9F, each Pp 

Cods.: C-- carbon film, high stability, low noise. 
MO -metal oxide, Electrocil TR6, ultra low noise. 
WW-wire wound, Plessey. 

Value.: 
Eli denotes serles: 10, 12, 15, 18, 22, 27, 38, 39, 47, 68, 68, 82 
and their decades. 
E24 denotes sertes: w Ell plus 11, 19, 18, 20, 24, 30, 36, 43, 51. 
82, 75, 91 and their decades. 

Values 1 to 9 10 to 99 100 up 
am/tabla (see note below) 

El2 9 8 7.5 
E24 1 0.9 0.75 nett 
Ell 1 09 0.75 nett 
E24 1.2 1 0-9 nett 
E12 2.5 2 1.6 nett 
E24 4 8 2 nett 
El2 7 7 6 
E13 7 7 6 
B12 9 9 8 

Prices are in pence each for quantifies of the saros 
ohmio value and power rating. NOT mixed valses. 
(Ignore fractions of one penny on total value of 
resistor order). 

* Picase remuelo ber to add V.A.T. to your order. 

DIN PLUGS & SOCKETS 
by Rirnhmann, 4.0 ratine 

019111111""1 

2 way 1.8- socket 10p; plug 120.3 way ecr. aocket 10p; 
plug lop. 5 way ecr. socket 12p; plug 161. 

If you hare already go( your No. 6 catalogue and wont to 

bouc- latest additional items and prime amendments, send 
S.A.E. for special supplementary list. 

TRANSISTOR 
ACCESSORIES 
Toi cover 7p 
Heat sinks 1°C /w, type 6W1, andrilled 80p 

SWITCHES 
1011C SPOT 
toggle 20p: 
409 DPDT toggle 
29p. (These are chrome plate.) 
2.5A rating) 
7201 Sob -miniature DPDT 
250V a.c /2A 48p 

ROTARY SWITCHES 
Radiosparee Miniature Matra- switch (in assembly kit form) 
Shaft 48p. 
Wafer., MBB -2P5W, 1P11W: S11M- 1P12W. 2P6W, 
3P4W, 4P3W, 8P2W, each. Sp. 

WAVECHANGE 
SWITCHES 
1P12W, 2P6W, 3P4W. 
4P3W, each 24p 

b 

KNOBS 

F19. 

78. 

All grub screw fitting for O" shafts. 
Black. For other types -see 
Catalogne No. 6, P.04 

F13. 

Fle. 

aeore 

FI]. 

F17 

F.14 (20mm) pack of 2 82p 
F.18 (28mm) pack of 2 88p 
F.12 (33mm) pack of 2 40p 
F.19 (20mm) pack of 2 829 
F.18 (28mm) pack of 2 88p 
F.17 (38mm) pack of 2 40p 

KB.4 (20mm) pack of 4 409 
K.30/3 (17mm) aluminium. each 24p 

POTENTIOMETERS 

rc er Orto 

Slider 

Rotary carbon track, double wiper 
SINGLE P20 lin 1000 to 2.2H 0 
12p, P20 log 4.7K 01 to 2.2 meg. 129 
JP20 Log, 4.7K n,to 2.2M 0 129, 
Dual gang lin 4.7K n to 2-im n, 
429; Dual log, 4.7KD to l-2mn 
48p; Log /antilog, 10K, 22K, 
47K, IM01 only 429; Dual anti - 
log, 10K only, 409. Any type 
with 2A D.P. mains switch, 
l2p extra. 
Only decades of 10, 22 A 47 avail- 
able In ranges quoted. 

DUAL CONCENTRIC DP20 In any 
combination of P20 values, 60p; 
with switch, 72p. 

SLIDER 
Lin or log. 10K to 1meg. in all 
popular values, each 2Pp. 
Escutcheons- White, grey, black, 
10p each. 
Control knobs: blk /white /red /yel/ 
gr. /blue /dk. grey /it. grey, each bp. 

CARBON SKELETON PRE -SETS 
Small high quality, PR lin: 10001 
2200, 4700, 1K, 2K2, 4K7, 10E, 
22K, 47K. 100K, 220E, 470K, 1M, 
2M2, 5M. 10Mn. Vertical or 
horizontal mounting, Sp each. 

IT'S ALL IN THE LATEST 
ELECTROVALUE CATALOGUE 

No. 8 (4th printing) tout-sins detail. 
of 100's of semi- conductors; ICs with 
circuit diagrams, R's and C's of 
practically every kind, aceeseories, 
components, tools, materials, etc. 
information and equivalent tablee. 
etc. Well illustrated (98 pages 55 "x 
6r) 25p. post free with refund 
voucher for 25p. allowable on orders 
over 45 or more. 

With 
25p 

refund 
voucher 

All items offered for sale in accordance with our stated 
terms of business, copy of which available on request. 
Prices quoted DO NOT include V.A.T. 
Orders from U.K. customers muet be accompanied by 
an additional 10% of nett value for V.A.T. 

DISCOUNTS Rot allowed on nett pries item,. 

10% on orders for 25 or more, 15% on orders for 216 or 
more. Priest smOirel to alteration ,otlboui prior *lies. 

PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E. 

POSTAGE AND PACKING FREE 
SURCHARGE 10p on email mail orders under £2. Oversew 
orders carriage and insurance charged at cost. 

ELECTROO- 
(Dept. P.W. 8) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 

Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475 

ENG. REG. NO. 1047788. R.O. 28 ST. JODES ROAD, ENOLEFIELD GREEN, EGHAM, SURREY. TW20 ORB 
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GROUP /DISCO UNITS 
100 WATT 
AMPLIFIER 

50 WATT . 

SPEAKER 

3SJ 

HEADPHONES 
MICROPHONE 

PACKAGE OFFER 
Units listed below 
(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI -FI HEAD. 

PHONES 
(c) MATCHING DYNAMIC 
MIKE' (at tached toh'phone) 
(d) PAIR 50 WATT SPEAKERS 

Black Resine covered 
Cabinets Size approx. 
18 "x18 "x8" 

(e) RSC TDI DISCO CONSOLE 

"` "d' £149'50 Can. 8250 

Terms Deposit £30 and 18 monthly 
payments of £8.30 (Total £179'40). 

TWIN TURNTABLE 
WITH PRE-AMP 

RSC DISCO MASTER 
DISCOTHEQUE CONSOLE with integrated power 
supply. 100w OUTPUT TWIN JACK OUTPUT 
SOCKETS Inc. twin Garrard SP25 Mk111 or 
BSR Macdonald MP60 type turntables. Pick -ups 
with high compliance cartridges and diamond 
styli. Separate volume controls for each turntable. 

FULL MONITORING FACILITIES plus Treble and Bass controls. Separate input for mic. with vol. 
control switch. Regina covered cabinet Hue approx. 321" u 181" r 71" with lid IE995 .7 Terms: Deposit 820 and 12 monthly payments 8780 (Total 211120). Carr. £2.50. L77 7 

TDI DISCO 

CONSOLE 
Incorporating twin Garrard IPSO 
or BSR MP60 type turntables and 
Sonnions or Aoos Cartridges with 
diamond etyW. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plis 
Treble and Bass Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynlde covered 
Cabinet with lid. sae illustration 
on E67.55 

mthly 
Or Dep. £956 and 
12 mthly pants £8.66 
(Total 87747) 

Carr. £150 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuoua. 8 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 
'POP' 100 

I 'POP' 60 'POP' 50 
18" 100 Watt 15" 60 Watt 

B/Ì000 
eau.. ' 

8/1.000 
gauss 

50 
£25.95 L14.75 

Dep: £5.95 and 9 
mthly payment. 

£2,58 (Total 82899) 

Dep. £375 and 9 
monthly payments. 
£1.60 (Total £1725) 

FOR BASS GUITAR, ELECT. ORGAN, ETC, 

12" 50 Watt 
13,000 gauss 
l5D £11.99 

Dap 8899 and 9 
monthly pay- 
ments 8128 
(Total 81461) 

PAIR SUITABLE 
ALL PURPOSES 

I 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Regina and Vanair AND PUBLIC ADDRESS 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE CI32 30-40 WATTS Fitted two TYPE C813 60 WATTS Low feedback 
exceptionally efficient, low feedback howl char - characteristic. Fitted three 13' x 8" deep 
acterietic high flux 13- o 8- 20 watt f21 .95 

cone high flux ap o with high power 
speaker,. Terms: Dep. £295 and 9 7 Dep. colle. 81x9 approx. 14" x 11". 

tú thly payments 22.43 (Total £2482) Carr. 65p. 
Dep. £442 & 9 mthly r. ill 72 £3.68 (£3894) Carr. 85p 

TYPE C4I00 100 WATTS inc. four 12.60 watt speakers for conserva- /71.50 tine rating. Extra heavy construction. Size approx. 68 x 16 X 10' Acoustically 
filled and pressurised. Terme: Dep. 81650 & 12 mthly. pyts. 85.48 (Total 88102). Carr. £1.50 

F.A.L. DISCO PRE -AMPLIFIER 
Li 8.97 Designed for use with a pair of Player Units and Amplifier with U 

Bass and Treble Controls. Incorporates MONITORING 
FACILITIES and Mic. input. The 4 inputs are ind. controlled. Selector switch 
Gram (1), (2), and Tape. 200 -250v A.C. Mains 50Hz. Brush Silver finished fascia. 
Size approx 16 +" x 3" x 4" deep. Fully enclosed but can mounted in cabinet. 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 a (for uses or Dep. /1.88 and a 

other than Bass Guitar or Atz / mthly payments 805 
Electronic Organ). Carr. free (Total 8888). 

DISCO PACKAGE OFFER £45 Pair BSR MP60 T /tables GP9I PU Cartridges. 
FAL Disco Pre -amp. Tote( Rec. Ret. Price £50. 11 Carr. LI 

FANE "CRESCENDO" SPEAKERS 
FULL RANGE AVAILABLE AT ALL BRANCHES 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plus muter vol. 
control. Ind. Bus and Treble Controls. Protective circuit tu 
guard against damage from accidental shorts. Output for 
Speaker /s 3 to 30 ohms. Size 17 x 7 . 7. 200 -250v. A.C. 
main.. Output 60 watts music rating 

1' 
prtrt.ran 

Or deposit 5895 & 9 monthly pap- 44111 V4 'I Carr. 
ment, 54.22. Total 84493. 82p. 

RSC PHANTOM '501 Combined 
Loudap ck e. 

For Lead Guitar, Mic., Gram, Radio, Tape (Not for me with Bue 
instrumente). Inc. 3 Inputs and 2 vol. controls plue Treble, Base and Presence. 
Output Jack for additional 15 ohm Speaker. Attractively finished in black with 
silver -finished fascia and trimmings. Compact sire. Fitted carrying handle. 
Terme: Deposit £995 and 12 monthly 
payments 24.97 (Total 2688591. Carr. Free 
SAE for leaflet UK Mainland 

ONLY £59.95 

GROUP /DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 MILK! AMPLIFIER 
PR. FANS POP 65/2 28W L /SPEAKERS 
Term.: Deposit 67.50 and 12 monthly 
payments of £4'10 (Total 156.701 
F.A.L. PHASE 60 MUM AMPLIFIER 
PR. FANS POP 60 L/SPEAKERS 
Terms: Deposit 2960 and 12 monthly 
payments of 24.68 (Total £05.881 
P.A.L. PHASE 50 MESH AMPLIFIER 
PAIR L12 /60 86W LIS in cabinets 
Terme: Depoelt 610 and 12 monthly 
payments of £4 97 (Total 189641 
F.A.L. PHASE 100 /2 AMPLIFIER 
4 FANE POP 60 L /SPEAKERS 
Terms: Deposit 020 and 18 monthly 
payments of 2836 (Total £13430) 

487.96 PACKAGE PRICE 
816.90 

663466 E49'50£170 
£37.95 
£58.98 

se%9á 

897.96 
856.80 
£64.66 

869.86 
647.96 

£117.61 

PACKAGE PRICE 

£57.501176 
PACK AGE PRICE 

£61 :r3ß 

PACKAGE PRICE 

L110isr. 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 

£3 I s95 watt high flux speakers for conservative 3 
rating. Impedance 8 -15 ohms. Carr. £1.50 
Or deposit 8895 and 9 monthly payes. of £4.34. Total £4301 
L12/20 12" 20 -25 WATT 13,000 

L12/10 10 -16 Watt veneer lines 16 ohms 
L12/ cabinet 12" unve 

veneer 

L.14 . I5 ahm la" x mthly pymts E1.50 
Dep £2.16 & 9 

(Total £1565) Care. Sop. 14" x 9 ". - - Carr. 60p B'2 
CREDIT TERMS AVAILABLE ON PURCHASES OVER 
210 (Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all -purpose unit 
for lead, rhythm, bus guitar, vocalists, 
gram, radio, tape. Peak Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. 
It Two extra heavy duty 12in. 50s 

Loudspeakers. 
1t Four Jack inputs and two Volume 
Controls for Instant use of up to four 
pick -ups or "mikes'. Baas and Treble 
controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit £15.50 

£71.50 A 12 monthly payments of 
8646. (Total £81.02.) Carr. £s 20 

t- RSC GP30 HI -FI "y!``. AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input, 2 vol. control 01 -1,1 
30 watt unit with Separate Bus 
and Treble controls. Current 
valves. Peak output rating. 
Strong Regine covered cabinet with 

handles. Attractive black /silver P.V.C. fascia. Neon indicator. 
For 0v. A.C. mains. For 3 or 15 ohm 
speaker.. Send S.A.E. for leaflet. Terme: a Carr. 
Deposit £4.40 and 9 monthly payments of 72p 
85.75 (Total £2916). 

NOW SIX NEW BRANCHES 
BOLTON 23 DEANSGATE 
COVENTRY 17 SHELTON SQUARE 
DONCASTER 3 QUEENSGATE 
WATERDALE CENTRE 
NOTTINGHAM 19/19A MARKET ST 
STOCKPORTE LITTLE UNDERBANK 
SUNDERLAND 5 MARKET SQUARE 
NEW LARGER PREMISES AT HULL, 
DARLINGTON & NEWCASTLE 

See Add 

H1 -FI CENTRES LTD. 
MAIL ORDERS A EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE, LEEDS. 13. 
Tel: Padsey (09785) 77631. 
TERMS C.W.O. or C.O.D. No C.O.D. under £1. 
POSTAGE 285 EXTRA UNDER 22. Sap EXTRA 
OVER 52 OR AS QUOTED. TRADE SUPPLIED. 

B.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. 
EDUCATION AUTHORITIES A HOSPITALS. Etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

FAL PHASE 100/2 AMPLIFIER 
100 WATTS MUSIC ,r"--"Nt 
RATING. Solid State. - 
Sep. Bam and Treble 
Controls. 4 separate 
controlled Inputs plus 
master control. Output 
for speakers 3 -30 ohms. -A 
Includes protective circuit against A £6 V damage from short circuits. 
Terme: Deposit 8786 & 12 monthly 
payment. 8406 (Total 280.46). Carr. 75p 

FAL TWIN 
CHANNEL 
AMPLIFIERS 
Solid State. 4 sep. 
controlled inputs pia. 
master volume con- 
trol. Individual Bau 

and Treble controls. Output for speaker, 3 -30 ohms. 
Protective circuitry against damage from short circuits. 

FAL 'SUPER 50' £59e50cnoOp rr. 50 WATTS MUSIC RATING 
Terms: Dep. £8.50 & 9 mthly. pymte. £6.50 (Total £671 

FAL 'SUPER 100' £79- 95carr. 100 WATTS MUSIC RATING 90P 
Terms: Dep. £1250 & 12 mthly. pyntt0. £6.45 (Total 
£89901 
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HUGE DISCOUNTS 
AKAI GXC 40D Tape Unit £62.95 (Rec. Price £89.74) C 

c, 
r. 

AKAI 4000DS Tape Unit £68.95 (Rec. Price £93.50)cä,' 
AKAI 1721 L Tape Unit £66.95 (Rec. Price £93.87) Ca',' 

ON LEADING BRAND TAPE ' AKAI CR81D Tape Unit £58.95 (Rec. Price £84.10)C£T 

AND TURNTABLE UNITS GOLDRING GL72 T /Table & P.U. £2995 (Rec. Price £37-29);;;. 
Also FREE with above GL72 Goldring G800 cartridge worth over £10 

CREDIT TERMS AVAILABLE B.S.R. MACDONALD MP60 TYPE T /Table & P.U. £1095 
Minimum Deposit 10% Discount prices shown correct 

0 at time of going to preess (Rec. Price £1495) torr. sop 

These are only a few of our many discount lines -visit your nearest RSC Hi Fi Centre 

FANE ' MODE ONE' HIGH FIDELITY SPEAKER KIT 
Incorporating a model 803 Gauss Bass Speaker 

ultra low resonanc e. C. rroun d cone. 

cored 
Printed circuit Mt cross -over assembly with 

Acoustic comd nails. Model 303 Pressure Tweeter, Acoustic 
damping material, Screws, Panels etc., and in- 
structive diagrams, 
Response 25 } z -2O kHzequency 

£ I 0 98 post 

Impedance 8 -15 ohms. Or Dep. £2 47 & 9 mthly 
py r e. £L2ß (Tut. mthly 

ALL R.S.C. PRICES INCLUDE VAT 
FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 
HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sixes approx. Carr. 35p. per enc. 

JE8 Size 16" X I l" x 9". SES For optimum perform- 
Pressurised. Gives pleasing ante with any 8in. 
results with any Hi -Fi speaker. 1EÓ' S0 a 

Bin. Hi -Fi speaker. íE5 50 Size 19 x 101 x 9ií , 
SE12 For excellent 

SE10 For outstanding results performance with 12in. 
with loin. Hi -Fi Hi -Fi speaker and tweeter 
spkr. Size 25} x 16 £6.75 Size 17' 95 x9in. Ported 25* X 16 x 9ín. 

5. 

ti . ', r 
RSC G66 MkII 6.6 WATT high quality STEREO AMPLIFIER 9 
Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20- 20,000 c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape /Radio. For loudspeaker out- 

` put impedances of 3 to 15 ohms. For . standard 200 -250v. A.C. mains operation. 
Ö Attractive Black and Silver finished metal -!- fascia plate and matching control knobs. 

COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMPREHENSIVE WIRING DIAGRAMS a INSTRUCTIONS Li 2.65 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
w Illustrated A18ó0 or dep. hß60 and 9 monthly payments 6183 (Total 61897). 

AUDIOTRINE HI-FI SPEAKER SYSTEMS f-1 .1 
\ Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
I high quality speaker, cross-over unit and tweeter. Smooth 

response and extended frequency range £6.50 Carr. 
ensure surprisingly realistic reproduction. 33p '. 
11F12615,000 R LINE SPEAKER DAG £7 65 39p ^ 

%% l 
RR r 

A full range 
enclosure. Cast 
cog to achieve 
cone is fitted 
16 KHz. Ganes 
PLEASE STATE 
MODEL 803T 
Response 25 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D" indicates Tweeter Cone providing 
extended frequency range up to 16,000 c.p.s. Impedance 3 or 
8-16 ohms. PLEASE STATE CHOICE. 

performance Ex6epttosal psttoemsnce at low cost. 
HF808T 8' 10W 6898 HF120D 12- 115W 6660 
111,1021) 10' 10W 6880 HF126 12- 15W 68.86 
WIN 12' 15W 1495 HF126D 1E' 16W 6886 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -260v. AC mains opented. Frequency Response 30- 20,000 c.p.s. 
-2dB. Harmonie Distortion 0.3% at 1,000 c.p.s. Separate Bass and 
Treble 'lift and cut' control. 3 input sockets for Mike, Gram, Radio 
or Tape. Input a elector switch. Output for 3.15 ohm epkrs. 
Output rating LH.F.M. Fully enclosed enamelled case, 9} x 
brushed silver finish facia plate 101 x 3 }in. and matching knobs. 
C6mplsts kit of Part' with lait wiring diagrams and instructions. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE 112.05 

co 
Max. neneltivlty 6mV 
21 x 6 11n. Attractive 

£8.50 
FANE 807T HIGH FIDELITY SPEAKER 

Bin. 10 watt unit for excellent sound quality, in suitable 
chassis Roll P.V.C. cone surround and long throw voice 
very low fundamental resonance of 30 c.p.s. Tweeter 

to extend high note response. Frequency range 26 He to 
10,000. Impedance 9 or 8 -15 0. Poet Free £4'99 IMPEDANCE WHEN ORDERING 
8" 15w. with parasitic Tweeter. £6.99 Hz to 16 KHz. Gauss 13,000 Imp 3 or 8 -1511. Poet Free 

i R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BM. An all -dry battery eliminator. Sire 61 X 41 x ß1n. 

_ approx. Completely replaces batteries supplying 14v and 90v, 
G to battery radio where A.C. mains 200 /2150v. Poet 30pít 

Nei. in available. ASSEMBLED READY FOR use L4. IS 

R.S.C. TRANSFORMERS, L.F. CHOKES 
MIDGET CLAMPED TYPE 21 x 21 x 2 1in. 
260v., 60mA, 63v. 2a 61.10 
260 -0- 250v.. 6OmA 63v la 11.111 

FULLY SHROUDED UPRIGHT MOUNTING 
260 -0 -250v. 60mA, 63v. 2a., 0- 6 -63v. 2a. 61.55 
260.0.200v. 100mA, 6.3v. 4a., 0- 6 -63v. Sa. 62.46 
300- 0 -300v. 100mA, 63v. 4a., 0.6 -63v. 3a. 12.45 
500- 0 -300v. 130mA, ó.3v. 4a. c.t., 63v. la. 

For Multsrd 610 Amplifier 1225 
360 -0 -350v. 100mA. 63v. 4a., 0 5.8.Sv. 3a. 1245 
360- 0 -360v. 150mA, 83v. 4a., 0.6 -6.9v. 3a. 1296 
426.0 -425v. 200mA, 6.3v. 4a., c.t., 6v. Sa. 15.45 
426 -0 -42óv. 200mA, 6 3v. 4a., 6 3v. 3a., 6v. 

3a 16.60 
410- 0 -460e. 260mA, 63v. 4a., c.t., 6v. 3a. MOO 

& RECTIFIERS PFULLY rimaries UAR200-250v. 

TOP SHROUDED DROP -THRO' TYPE 
260- 0 -260v. 70mA, 6.3v. 2a., 0 -5 -6 3v. 2a. 61.49 
250- 0 -250v. 100mA, 63v. 9.5a. 11.71 
260.0 -260e. 100mA, 6.3v. 2a, 63v. la. 11.76 
360 -0360v. 80mA, 63v. Is., 0.6 -53v. Is. 11.81 
250 -0 -2150v. 100mA, 6.3v. 4., 0.ó.6.3v. 34. 52.46 
500.0 -300v. 100mA, 8.3v. 4a., 0- 6.6.3v. 310 52.46 
300.0 -300v. 130mA, 63v. 4a., c.t. 6.3v. la. 

Suitable for Mullsrd 610 Amplifier 12.85 
350- 0460v. 100mA, 63v. 4., 04-63v. 34. 12.46 
350- 0 -360v. 160mA, 63v. 4e., 0- 6.ó3v. 3a. 62.86 

FILAMENT or TRANSISTOR POWER PACK 
Types 63v. 14a. 55p; 63v. la. 80p; 6.3v. 3a. 869: 
63v. 6a. Il 46: 12v. la. ßlp; 12v. la. or 24v. 
15a 11.50:0.9 -18v 114,61 26; 0- 12- 25 -42v 2a11 96. 

00 / Impregnated and Interleaved cabers necessary. 

CHARGER TRANSFORMERS 0.9.15v. 1}a. 61.10. 
21a. 1125: 3a.11 40; Skill 80; 6a.11ß6; 8a.1ß20 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0.110 /120v. 200.230 -250v. 60 -80 watts 1126. 
160 watts, 1210 260 watts 1800; 500 watts 1840 
OUTPUT TRANSFORMERS 
Standard Pentode 6.000 0 or 7,000 0 to 3 0 56p 
Push -Pull 8 watts EL84 to 3 0 or 16 0.. 262 
Push -Pull 10 watts 6V8, ECL66 to 3, 6, 8 or 

16 0 1166 
Push -Pull EL84 to 3 or 16 010 -12 watts 1160 
Push -Pull Ultra Linear for MaOard 610, etc. 6846 
Pueh -Pull 16 -18 watts, sectionally wound 

6Lß, ET66, etc., for S or 15 0 62'20 
Push -Pull 20 watt high quality sectionally 

wound EL34. 61,6. KT66 etc. to S or 15 fl 1885 

RECTnriU 9 
F. W. (Bridged) 

All 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 28p. la, 89p. 
la. 55p 41, 72p. 

6a, 88p. 
SMOOTHING 

CHOKES 
160mA, 7 -10H, 250 
0 77p; 100mÁ, 
1óH, 20e 0 sec: 
80rM, 10Ái 860 0 
56p 60mA. 1OH, 
400 0 282 

R.S.C. MkIII SUPER 30 HIGH 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING 
Only high grade components by leading 
a Push Button Selector Switching For 

Jack Socket for Headphones Ceramic 
Neon Indicator regardless 
Satin Silver Finish Metal Fascia Output 
Solid State Circuitry nel) 
Twenty Silicon Transistors into 

e Four Diodes, Four Rectifiers quency 
Send S.A.E. for 7 Hz 

full descriptive leaflet. ± 11 

R.S.C. STEREO FM III TUNER. FACTORY 
in cabinet CABINET 

Visually matches 137.50 antee. 
Super 30 Mk. III payments 

FIDELITY STEREO AMPLIFIER 
. 

CABINET 
manufacturers 

Magnetic or - 
Pick -Ups - 
of Price. ` 

(per chan- 
15 watts RMS COMPLETE KIT 

851.. Fre- (less cabinet). 

£2 
7.50 Response Carr. 70p. L 

to 70 KHz Cabinet if req. 
dB. £5 extra. 

BUILT UNIT INC. 
with 12 months' guar - £42 

Or Dep. £7 and 9 monthly 5 
£4.54 (Total £47.86). 

`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 X loin. 

approx. COMPLETE KIT * Response 30- 20,000 c.p.s. '. 
Impedance 15 ohms £25.25 * Performance comparable with 

units costing considerably more Carr. 65p 

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 Sin. 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: Deposit £5 and 
9 monthly payments £2.64 (Total £28.76) 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER 60A Oldham Street (Closed Wed.). 

OPEN ALL DAY SATURDAY 
EDINBURGH 101 Lothian Rd. (Closed Wed.). Tel. 236 278 

Tel. 229 9501 MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
Argyle St. e )el. 7096 Tuts.. (Closed Tu 

248 4158 NEWCASTLE UPON TYNE 24 Newgate 
T 
Shop4ping BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 GLASGOW 326 Argy 

Tel. 
. 

BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 Centre (Closed Wed.). Tel. 21459 

BIRMINGHAM 30/31 Great Western Arcade. LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 NOTTINGHAM 19119Á Market Street 
Tel. 021 -238 1279 (Closed Wed.). (Closed Thurs.). Tel. 48068 

COVENTRY 17 Shelton Square, The Precinct. LEEDS 5 -7 County (Mecca) Arcade, Briggate 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 

DERBY 97 St. Peter's Street. (Closed Wed.). (Closed Wed.).). Tel. 28252 

Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 2363573 STOCKPORT 
IttIeUnderbank (Closed Thurs.). a )Thurs.). 

016 
DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 88043 Tel. 7231829 SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 



SAFETY MAINS TRANSFORMERS 
ISOLATING TRANSFORMERS 
Prim. 120/240V. 8ee. 120/240V. Centre Tap 
with screen 
VA Rel. Price P a P 
(aattel No. £ £ 

60 140 2.86 0.30 
100 160 8.16 0.62 
200 161 5.80 0.62 
250 152 7.05 0.85 
350 153 9.40 0.80 
600 154 13.66 1.00 
1000 156 24.97 1 20 
2000 158 41.86 
3000 156 04.54 
6000 160 105.90 

On application. 

AUTO TRANSFORMERS 
Taps: 115. 210. 2407 
VA Type Prier l' e P 
(wattot No. £ £ 

20 113 1.00 0.22 
75 64 2.00 0.30 

Taps:. 112. 200, 2.0. 240V 
160 4 2.40 0.38 
300 08 4.70 0.52 
600 67 800 0.89 
1000 4 12.80 0.82 
2000 96 24.00 1.30 
3000 73 32.80 1.20 

CASED AUTO TRANSFORMERS 
220 /240V to 115V, Lead & Socket 

20 11311 1.95 0.22 
500 6710 9.46 lh 67 

1000 0410 16.50 1.00 

LOW VOLTAGE TRANSFORMERS 60V TRANSFORMERS 
Prim:- 200 -240V. See:- 12 & 24V. Prim:- 200 -240V. 
Ampa Type Price P & P See:- 24, 80, 40, 48, 6011. 
12V 24V No. e £ Amps Type Price 1' a I. 
0.6 0.35 111 1.00 

1 0.6 219 1.28 
2 I 71 1.80 
4 2 18 2.25 
6 3 70 2.70 
et 4 1014 8.00 

10 5 72 8.55 
12 6 116 4.50 
16 0 17 5.50 
20 10 116 6.96 
30' 15 187 12.90 
40 20 232 18.80 
80 30 228 29.70 

0.21 0.6 124 1.80 0.88 
0.22 1 128 2.25 0.38 
0.22 0 8.55 0.42 
0.38 3 126 5.40 0.62 
0.42 4 123 8.98 0.67 
0.52 5 40 8.46 0.87 
0.52 6 120 9.20 0.82 
0.62 0 121 11.80 1.00 
0.62 10 122 1625 100 
0.69 12 189 16.43 1 10 
0.97 
1.00 
1.10 

30V TRANSFORMERS 
Prim:- 200 -240V. Sec:- 12, 10, 20, 24, 306. 
Amps Type Price P A P 
0.5 112 1.20 0.22 

1 79 1.84 0.38 
2 3 2 45 0.38 
3 20 8.00 0.42 
4 21 8'56 0.62 
5 81 440 0.62 
6 I17 6.86 0.62 
8 88 8.80 0.87 
10 09 8.88 0.67 

50V TRANSFORMERS 
Prim:- 200 -240V. 
Sec:- 19, 25, 
Amp, 

88, 40, 50V. 
Type Price P a P 

0.5 102 1.80 0.80 
I 103 2'85 0.38 

104 8.25 0.42 
3 105 4.40 0.62 
4 106 5.48 0.62 
6 107 8.65 0.87 
14 I I e 11.27 0.97 

10 110 14.15 0.97 

MINIATURE AND EQUIPMENT 
Prim NOV with wen 

Volte 
Bec. 1 Sec. 2 
8 -0-3 
0-6 0-6 
0-8 0-6 
9-0-9 
0-9 0-9 
0-8 -9 0-8 -9 
0-8-9 0-8 -9 
15-0-16 
0-16 0-16 
20-0-20 
0-20 0-20 
0 -16-20 0 -15 -20 
0-20 0-20 
20- 12 -0-12 -20 
0 -16 -20 0- 16-20 
0 -16 -27 0 -15-27 
0 -15 -27 0 -15 -27 

TRANSFORMERS 

Mllilamps Type Price l' B P 
Bec. 1 Ber. 2 No. £ 6 
200 238 1.12 0.10 
600 600 234 1.18 0.10 

1000 1000 212 1.28 0.22 
100 13 0.96 0.10 
930 390 236 1.288 0.10 
600 500 207 1.70 0.22 
1000 1000 208 2.30 0.30 
40 240 1.28 0.10 

200 200 286 1.28 0.10 
30 241 1.09 0.10 

150 160 987 1.28 0.10 
000 900 206 2.18 0.38 
300 300 214 1.38 0.22 
70011) /(2) 221 1.21 0.90 

1000 1000 206 8.10 0.38 
600 600 203 2.88 0.38 
1000 1000 204 2.40 0.38 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Six Amp 

60 Volt 256 60 Volt 356 100 Volt 566 60 Volt 86p 
100 Volt 256 100 Volt 406 200 Volt 69p 100 Volt 70p 
200 Volt 28p 200 Volt 466 400 Volt 856 200 Volt 80P 
600 Volt 809 600 Volt Sop 600 Volt 75p 400 Volt 90p 

1000 Volt 56p 800 Volt £1.00 800 Volt 21.00 

PLEASE ADD 10% FOR V.A.T. ADD 10p P & P PER ORDER 

A.S.P. LTD. BYRE HOUSE No, 2 UNIT ' WINCHEAP CANTERBURY KENT erbCTI 3RW 
52436 

The leading U.K.& 
U.S.A.electronic 
Manufacturers use 

ERSIN MULTICORE SOLDER 
containing 5 -cores of non corrosive extra active flux. 

YOU TOO CAN USE THIS RELIABLE SOLDER 
obtainable from your retailer. (ask for 'ERSIN MULTICORE') 

Multicore Solders Ltd. 
Maylands Avenue, 
Hemel Hempstead, Hertfordshire, HP2 7EP 
Tel: Hemel Hempstead 3636 Telex: 82363 

598 

NEW VALVES ! GUARANTEED AND TESTED 

24-HOUR SERVICE PRICES INCLUDE VAT 
1115 26 AZ31 -89 ECC83 24 EL41 45 PCF801 27 PY800 .80 
186 .23 DAF97 88 E0,95 .80 EL84 PCF802 -86 PY801 .80 
1T4 18 DAF96 .85 ECH35 46 E1180 .115 PCF805 86 U25 .88 
384 B8 DF91 18 ECH42 .55 EM81 -36 PCL82 88 U28 .69 
3V4 46 DF96 .85 ECH81 .21 E1184 -30 PCL83 .58 U191 110 
8/301.2 48 DK91 -26 ECL80 .ß7 EY88 87 PCL84 .81 U261 .80 
6BW7 .48 DK92 .47 ECL82 .27 EZ80 19 PCL85 .88 UABC80 ß8 
6F23 64 DK96 48 ECL83 .48 13281 21 PCL86 -36 UBC41 -40 
6F26 49 DL92 -28 ECL86 .82 KT81 .78 PFL200 .48 UBF89 81 
787 01.76 DL94 46 EF39 .48 KT86 76 PL36 .45 UCC85 .81 
12AU7 17 DL96 -39 EF41 64 N78 6140 PL81 .41 UCH42 .54 
251.80T 18 DY88 .gl EF80 432 PC86 48 PL82 .27 UCH81 28 
30C16 ss DY87 81 EPOS .ß8 PC88 .48 PL83 .80 UCL82 30 
3OC17 73 DY802 88 EF86 28 PL97 .84 PL84 .28 UCL88 48 
30C18 06 EABC80 .29 EF89 -21 PC900 .28 PL600 UF41 .47 
30P6 68 EBC33 41 EF91 .16 PCC84 -28 PL604 .6e UF89 .34 
30FL1 68 EBC41 .42 EF92 96 PCC89 40 PY82 47 UL41 512 
30FL14 .38 EBF89 34 EF183 88 PCC189 48 PY33 .47 ÚL84 67 
301.19 68 ECC81 16 EF184 .27 PCF80 .25 PY81 -24 UY41 86 
SOPL1 .54 ECC82 .17 EL33 -73 PCF88 44 PY82 23 UY86 88 
Post/Packing on 1 valve 7p, plue 9p per valve on each extra valve. Any parcel insured 
against damage in transit 3p estro. Office addrese, no callers. 

GERALD BERNARD 83eston Road, 
Stoke Newington, London N.16 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed- Extras.Tools,transistors, 

build as you learn with meter etc. All supplied. 
the exciting new You could build a 

Technatron kit. No radio in weeks. 

SEND FOR FREE 76 PAGE GUIDE TO RADIO /TV, 
ELECTRONICS, C A G, TELECOMMS ETC. - - - M - tam tats - - - - tam - 

1 Dept. BPW21 Aldermaston Court, Reading RG7 4PF 

Name 
1 

1 

1 

Address 

A CV BPW21 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 



LEARN about MODERN TV Design 
by building this Heathkit 12" B/W Portable 

The new Heathkit GR -9900 portable 12" UHF 
Monochrome Television kit. A unique chance to double 
the pleasure available from any other television set - 
because you build this yourself. 

We've used the latest modular construction and 
advanced design concepts to produce an outstandingly 
high performance TV worthy of the Heathkit name. 
All the main electronics are mounted on two easy -to- 
assemble printed circuit boards -this plus the use of no 
less than four integrated circuits perform the complex 
function of IF, video, sound, line frame and scan. 
Factory pre -aligned coils make alignment very easy and 
there are four presetable pushbutton controls for 
channel tuning -a luxury found in very few other models. 
The quality and fidelity is therefore excellent, and of a 

far higher standard than most ready -built televisions 
in the shops. 

The GR -9900 is portable too -equally at home on 

FREE 
Heathkit 
Catalogue 
Contains something for 
everyone : Hi -Fi Stereo, 
Testers & Instruments, SWL, 
Metal Detectors ... even a 
Battery charger Kit. 
Mail the coupon ... Today! 
Heath (Gloucester) Limited, 
Gloucester GL2 6EE. 

LONDON showroom 
233 Tottenham Court Roacj 
Tel 636 7349 

the mains or off your 12 volt battery for car, boat or 
caravan use. Add to this Heath's world renowned 
experience in the design of equipment for first -time kit 
builders, and you will be impressed on all counts of 
engineering, styling, and performance. 

The instruction manual is surprisingly simple with big, 
clear illustrations to map out your way. Would -be 
TV engineer? Here's your chance to learn -by actually 
building a television yourself. The manual not only 
shows you how to get 100% personalised quality control 
on your own; in the event of anything going wrong, a 

Trouble- Shooting section enables you to find the fault - 
and, in most cases, to put it right unaided. 

The GR -9900 is a kit you'll be proud to build and 
own. You have a choice of fully finished cabinets in 
teak or modern white and the kit price, £62.70 (carriage 
extra), includes a FREE high performance indoor aerial. 

Choose cash or Heath Monthly Budget Plan 

r; lease 

order peces and specifications subject to change without nonce) 

1 Please send me a FREE Heathkit catalogue i 
Name 

Address 

Dept PW /Ií/73 
Heath (Gloucester) Limited, 
Gloucester GL2 6EE. Telephone 0452 29451i 
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4rcf6erfl ri ane Nh 
Recommended 

retail price 

E10.98 
including V.A.T. 

Please 
send S.A.E. 
for fully 
descriptive 
leaflet. 

MODE 
ONE 

HIGH FIDELITY 
LOUDSPEAKER KIT 

Consisting of a Fane Model 803 ultra -low 
resonance 8" speaker unit with PVC cone 
surround, and a Fane Model 303 high frequency 
pressure tweeter together with a printed 
circuit cross -over assembly with ferrite cored 
coils. 

SPECIFICATION OF UNITS 
Model 803 

8" 
30Hz 
"35Hz 

I" 
13,000 gauss 
30Hz -8kHz 
8 -15 ohms 
15 watts 

Overall Diameter 
Natural resonance 
Main resonance 
Magnet Pole Diameter 
Magnet Flux Density 
Frequency response 
Impedance 
Power Handling 

Model 303 
3" 

1200Hz 

' 10,000 gauss 
2kHz -17kHz 
8 -15 ohms 
'15 watts 

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, 
screws, wire, wiring diagrams and instruc- 
tions to provide a remarkable loudspeaker 
assembly -a pair is ideal for stereo. 
CABINETS for the 'Mode One' are available in Teak 

finish. SIZE IS }" x IOj" x 9 ". 

When used with above cabinet. 

Distributors to the wholesale Manufactured by 
and retail trade 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
Electron Works, Armley, Leeds Hick Lane, Batley, Yorkshire. 
LSI2 3SA. Tel. 630126 Tel. Batley 6431 

SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality. "H.A.G." were the Original 
,suppliers of Short -Wave Receiver Kit, for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Complete kit -price 5440 lind. p. a p. a V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I am 14 years of age and 
have logged over 130 stations, pins countless 
Amateurs from all 'ver the world." 
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. Send now for free descrip- 
tive catalogue, test report and order form. 
EXCITING COMPETITION for Short-Wave 
I¡'toners. Send stamped envelope for details. 

"H.A.C" SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

6 00 

EX COMPUTER PC PANELS 
2 x 4 in. packed with semiconductors and 
top quality resistors, capacitors, diodes etc. 
Guaranteed min. 35 transistors plus data. 

10 boards 50p (9p) 

SPECIAL BARGAIN PACK 
25 boards for El (25p). 
Panels with 4 Power transistors sim 0C28 

50p (9p) 
ELECTROLYTICS 
68,000µ 16, 44 x 2 in. dia., 25,000µ 25v, 
2O,000µ 30v, 5,000µ 90v, 3S,000µ 15v, 
8,000p, 4f x 3 dia. 50p (15p) I5,000µ (5v, 
I0,000µ 35v, 4} x 2 in. dia. 30p (10p), 

2,000d 25v wire ends ISp (Sp), 12 for E1 /50 
(I5p) 

3A DIODES 4 for 50p (Sp) 
8 BLACK TOGGLES dpst 50p (8p) 
250 MIXED CAPACITORS 60p (8p) 
250 MIXED RESISTORS 60p (8p) 
ISO HI -STAB RESISTORS 60p (8p) 
200 SI PLANAR DIODES Sop (5p) 
SUB. MIN. CO -AX PLUGS & SKTS. 

4 pairs Sop (Sp) 
REED RELAYS, MIXED IO for Sop (5p) 
MICRO SWITCHES 8 for 50p (8p) 
ASSORTED RELAYS 8 for El (I2p) 
MIN. GLASS NEONS 12 for SOp (5p) 
10 WAY TERMINAL BLOCKS 

10 for 55p (Sp) 
PAPST EXTRACTOR/BLOWER FANS 
IOOcfm44x44x2in E3.50 (28p) 
Q -H BULBS 12v 55w 50p (5p) 

Postage and package shown in brackets. 
Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01- 478 8499 

RECHARGEABLE 
Mallory Cells need the new 

KESTREL -DOWN 
Battery Charger 

Battery container and six SA- 15AA's 
At last a battery charger designed to the limits 
specified by the Cell manufacturer. Carefully con. 
structed to prevent overcharging or back -leak, the 
KESTREL -DOWN Battery Charger provides you 
with a convenient method of always having fully 
charged Mallory Alkaline -Manganese battery cells 
available at all times. 
Specify KESTREL -DOWN Charger Model 2, 4 or 
6 " depending on the number of batteries you wish 
to recharge in one go and indicate required battery 
size as listed below: 
CHARGER WITH ONE 
CONTAINER .. £7 70 

Batteries: 
TYPE SA -130 £151 each 
TYPE SA -14C £1.13 each 
TYPE SA-I5AA £061 each 

Additional Containers 
4.0-411 each 

FOR : TAPE 
RECORDERS, 
TRANSISTOR 
RADIOS, RADIO - 
CONTROLLED 
MODELS, 
CAMERAS, 
FLASHGUNS, 
CORDLESS 
SHAVERS etc.... 
for utterly depend - 

ALL PRICES INCLUDE VAT able power I t ¡ model 6 Is used with SA- IC or 130 batteries an 
extra container costing 40p is required. 

Send to ' 

OVA P,1461* 
275 West End Lane, London NW61OS. 01 -794 9611 



INTERNET 
ALL OFFERS APPLY TO UK ONLY 

WHILST STOCKS LAST 

Cassette Tape Recorder AC 240V. 

Works on 6V battery 4 x U11. Piano 

keys. Sliding. V/C Earphone. Rem. Mic. 

Built in Condenser Type Microphone. 

£9.18 92 VAT. Price £110, P. & P. 

included. 

Microphone opt. £2.00 VAT. 

Cassette Tape opt. 35p VAT. 

Car Radio No. S101. 12V. Neg. and Pos. 

polarity, Fixing Bracket. 4" Speaker. 

£6 20 62p VAT. Price £6.82. MW I W v,u 

1 TERNET 

Radio MW /LW No. J70. MW /LW. Battery 

only, LX12 U12. Pen Light. 

£4.20 -; 42p VAT. Price £4.72, P. and P. 

included. 

100 -102 BECKENHAM ROAD, BECKENHAM, KENT, BR3 4RH 

NAME 

ADDRESS 
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Wo 
FULL 12 MONTH 

AFTER SALES 
SERVICE 

with probably the best 
discounts offered in the U.K. 

ALL PRICES ARE INCLUSIVE OF V.A.T. 
FANTASTIC OFFER 

GARRARD SP25 Mk III. 
Goldring G800. Teak finish, 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
Please add 41.75 L14.75 for P. &P. and Ins. 

TURNTABLES 
Please add 95p P. & P. & Ins. 

49.15 
49.95 

412.75 
L16-75 
427.75 
133 95 
07.45 
459-30 
£19'35 
01.90 
L28.50 
127.35 
433.90 

SR MP60 
Garrard SP25 Mk III 
Garrard SL65B 
Garrard AP76 
Garrard 401 
Garrard Zero 100 (sgle) 
Garrard Zero 100 (Auto) 
Goldring GL85 /P P &C 
Goldring GI01 /P P &C 
Goldring GL72 
Goldring GL72 /P 
Goldring GL75 
Goldring GL75 /P 
Goldring GL75 Lid 43.55 
Goodmans TDI00 P &C G800 Cart 

447 -IS 
Thornes TD125 159.95 
Thorens TD125 AB Mk II £9250 
Thorens TDI60 AB & C L51 26 
Thorens TD 165 AB & C L44. 15 
Wharfedale Linton with cart 

L7.330 

TUNERS 
Please add 95p P. & P. & Ins. 
Alpha Highgate FTI50 132.95 
Amstrad Multiplex 3000 £2450 
Lowther FM Mk 8 N/P 142.75 
Lowther FM Mk 9 N/P 172.50 
Metrosound FMS 20 Mk II £3695 
Rogers R /brook FET 4 (Cha) 132.95 
Rogers R /brook FET 4 (Cased) 

436 50 
Sinclair PRO60 Mod 1190 
Sinclair cased tuner £25.30 

SPEAKERS 
165 for P. & P. (per pair) 
Amstrad Acoustra 1500 126.90 
Amstrad Acoustra 2500 430.75 
Apollo 138 41595 
B & W DM5 43850 
Celestion Ditton 15 45075 
Celestion Ditton 44 479.95 
Goodmans D /Maxim £39.70 
Goodmans Mezzo 3 £4995 
Goodmans Havant £34.95 
Keletron KS4 £13.95 
Keletron KS8 £2250 
Sinclair Ql6 410.95 
Sinclair Q30 £3095 
Wharfedale Denton II £2695 

SPEAKER UNITS 
Wharfedale Linton Kit £1685 
Wharfedale Glendale Kit 429 95 
Goodmans Din 20 Kit 414.85 

AMPLIFIERS 
Please add 95p P. & P. & Ins. 
Amstrad 8000 Mk 11 £1595 
Amstrad 1C2000 Mk II 434 95 
Amstrad Integra 4000 422 95 
Alpha Highgate FA400 439 05 
Global 10+ 10 419 75 
Global 20 + 20 42595 
Keletron 700 41825 
Keletron 1500 42445 
Metrosound ST2OE Mk II 42945 
Metrosound ST60 450 85 
Rogers R /Brook (Ch) 441 15 
Rogers R /Brook Mk III (Ca) 444 35 
Rogers R /bourne (Ch) 45425 
Rogers R /bourne (Ca) 456 75 
Sinclair 2000 62400 
Sinclair 3000 43050 
Sinclair 605 42145 
Sinclair PRO 60 2 x Z30 /PZ5 416 40 
Sinclair PRO 60 2 x Z30 /PZ6 419 45 
Sinclair PRO 60 2 x Z50 /PZ8 

Trans £25 25 
Sinclair AFU (Filter Unit) 44.95 
Sinclair Stereo 60 Pre -amp 47 35 
Sinclair Z30 Amp 43 85 
Sinclair Z50 Amp 44 50 
Sinclair PZ5 Power Supp 44 20 
Sinclair PZ6 Power Supp 46 15 
Sinclair PZ8 Mains Trans 4495 
Sinclair PZ8 Power Supp 46 15 

TUNER /AMPLIFIERS 
Please add E1 10 P. & P. & Ins. 
Alpha FR 3000 461 35 
Goodmans Module 80 45990 
Goodmans Mod 80 Corn. 4106 50 
Goodmans Mod 90 674 75 
Goodmans One -Ten 486 -SO 
Rogers R /brook (Cha) 461 95 
Rotel 150A 445.25 
Rotel 200A 457.95 
Wharfedale WE 40 Receiver 469 95 

PLINTH AND 
COVERS 

f3.20* 
For Gar- 
rard SP25, 
2025 TC, 
3000. BSR 
McDonald 
MP60 £3.08 P. & P. 7Ip. 
AP76, SL72B, SL958, etc. 
L475+7IpP.&P. 

For 

CARTRIDGES 
Please add Ilp P. & P. & Ins. 
GoldringG850 6275 
Goldring G800 4395 
Goldring G800E 46.35 
Goldring G800SE 411.00 
Shure M3D 4330 
Shure MME 4445 
Shure M55E 45.00 
Shure 75ED Type 2 49.95 
Shure VIS 428 00 
Shure M75E1 Type 2 48 15 

Prices correct at time of going to 
press (E & 0E) and are subject to 
alteration. 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

Dept Pwl 1,174 Pintonville Road, London, 111. Telephone 01478 1769 
Or: 4 Nigh View Parade, Redbridge lane East, Woodford A 

Ilford, Essex. Tel: 01-650 1086. 
Open Monday to Saturday 9.30 a.m. to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 
MAII ORDERS' Order 

with confidence Seed Postal Order. Cheque 
. Money Order. Bank Draft. Giro or Cash by Registered 

Mail CALLERS Please note that cheques can only be accepted togetner 
earn cheque cards loot Barclay Card, ' 

2 minutes from KINGS CROSS. EUSTON 8 ST PANCRAS 
on main road leading to the East and West Country 

602 

SE VALVES NESAME EST D!rGU RANTEED ! 

ISETS 1R5, 135, 1T4, 354, 314, llAf 91, Itl:ll, 1)K91, DL9", 111,94. I SETS Bet of 4 /or £120. UAF, LI'9rì, 11K9i, U1.JF, .} fr £156. 

1115 30 30L1 29 EB1,89 25 1., s7 29 PCL85 37 UAF42 50 
185 25 30L15 34 ECC81 20 EZ40 40 PCL86 37 UBC41 43 
1T4 20 30L17 65 ECC82 21 EZ41 40 PCL88 80 UBF80 34 
354 27 30P4 64 ECC83 36 EZ80 .21 PCL800 89 UBF89 '32 
3V4 .47 30P12 -69 ECC85 81 EZ81 .22 PCL805 .37 UCC84 32 
5Y3GT 430 30P19 64 ECC804 .50 EZ90 .80 l'ENA4 .77 UCC85 -32 
5Z40 35 30PL1 58 ECF80 80 GZ30 34 PEN36C 70 UCF80 -80 
lì/30L2 50 30PL13 75 ECH35 .48 0Z32 40 PFL200 .49 UCH42 .56 
6AM6 8 30PL14 -76 ECH42 -68 KT41 77 PL36 48 UCH81 '30 
6AQ5 -86 35W4 -80 ECH81 23 KT81 .76 PL81 43 UCL82 .32 
6AT6 -20 50CD6G -68 ECH83 -40 KIM .78 PL81A 47 UCL83 50 
6AU6 -20 807 -55 ECH84 35 KT88 2.00 P2.82 28 UF41 49 
613A6 13 6063 .75 ECL80 80 LN319 -56 PL83 33 UF89 25 
68E6 -23 AZ31 40 ECL82 29 LN329 .80 PL84 27 UL41 53 
r3BJ6 .44 B349 70 ECL83 .49 LN339 .86 PL500 58 13184 80 
6BW7 48 B729 54 ECL86 86 N78 1106 P1.504 58 UM84 -22 
6F14 .86 CCH35 87 EF37A 95 26 P3184 30 11141 -37 
6F23 -88 CY31 40 EF39 46 PABC80 31 PX25 1 25 UY85 23 
6E25 .50 DAF91 B5 EF41 -66 PC86 44 PY32 48 W77 43 
6V6GT 28 DAF96 86 EF80 28 PC88 44 PY33 48 X148 1 80 
6X4 110 DF91 20 EF85 28 PC96 42 PY80 30 Z77 22 
6X501 -28 DF96 88 EF86 28 PC97 .85 PY8I 29 
7H7 27 DH77 20 EF89 22 -PC900 .29 PY82 25 Transistors 
787 1.80 DK91 $0 EF91 .18 PCC84 29 PY83. 28 AC107 Q7 
10P13 .58 DK92 48 EF92 .87 PCC85 -23 PY88 33 AC127 18 
12AT7 .ß0 DK96 .45 EF98 .70 PCC88 -38 PY800 31 AD140 .87 
12AU7 -21 DL92 .27 EF183 -27 PCC89 -41 PY801 31 AF115 20 
12AX7 -26 DL94 47 EF184 .80 PCC189 48 R19 -30 AF116 .20 
19BG6G 76 DL96 38 E1190 86 PCC805 .70 R20 70 AF117 20 
20F2 -87 DY86 22 EL33 75 PCF80 26 U25 -64 AF125 17 
20P3 .76 DY87 22 EL34 48 PCF82 .83 U26 .62 AF127 .17 
26L6qT .19 DY802 80 EMI 47 PCF86 48 U47 .73 0C44 .12 
25U40T .67 EABC80 32 EL84 28 PCF800 .55 U49 70 0C45 .12 
30C1 .26 EAF42 44 EL90 .85 PCF801 .28 U78 30 0071 -12 
30C15 56 EB91 12 EL500 132 PCF802 39 11191 88 0072 12 
30CI7 .76 EBC33 43 EM80 .38 PCF805 -67 U193 481 0075 42 
30C18 67 EBC41 44 EM81 88 PCF806 56 11251 .61 0081 .12 
30F5 .80 EBC81 $0 E5184 32 PCF808 -86 U301 .38 GC81D 12 
30FL1 600 EBC90 22 EM87 47 PCL82 30 U329 M 0082 .12 
30F1.12 69 EBF80 29 EY51 -88 PCL83 '66 51801 75 0082D 12 
30E1.14 65 EBF83 39 EY86 -29 PCL84 .88 UABC80 .29 OC170 29 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01 -550 7441. 

PRICES ARE INCLUSIVE OF VAT, ONLY POSTAGE IS EXTRA 
Minimum post'packine on I valve 8p., on each additional valve, 

(30. per. valve extra) 
Any parcel insured against damage in transit 3p extra. 

PHOTOELECTRIC KIT 
CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra -Red Photo- 
translator, Latching Relay, 2 Traneletore, Diode, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. Io fact everything you need to build a Steady - 
Light Photo- Switch /Counter /Burglar Alarm, etc. (Project No. 1) which can be 
modified for modulated -light operation with a few additional components. 

PHOTOELEC1RIC 
aaaa 

iadv,xns IMO. nen 

se,_ \\tt 

PHOTOELECTRIC KIT 

£2.85 
Footage and Pack. 15p (U.K.) 

Commonwealth 
SURFACE MAIL 25p 

AIR MAIL £1.40 
Auatralia, New Zealand, 

S. Africa, Canada and U.B.A. 
Also Essential Data Circuits 

and Plane for Building 
10 advanced Designs 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 1 
Photocell Receiver las illustrated). Suitable for all Photoelectric Burglar Alarme. 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks. Infra -red filter, pro- 
jector lamp holder, screws, nails, brackets, building plane, etc. Price 81-45. Postage 
and Pack. 10p (U.K.). Commonwealth: Surface Mall 20p, Air Mail 50p. 

LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Large lenses, Filter, 
etc. Price 12.10. Postage 15p (U.K.) Commonwealth: Surface 20p. Air Mall 21.15. 

BIOFEEDBACK AMPLIFIER KIT 
Tunable, General -Purpose. Interference- Rejecting Differential Amplifier for experi- 
mental investigation of signale produced by the brain, heart and muscles. When 
used with an oscilloscope, or aural indicator, it enable° you to monitor your brain - 
waves, learn to relax,lmeditate, etc. 
CONTENTS: All Capacitors, Resistors, Pote, Semiconductors, I.C., Electrodes, 
Leads, Chaaain, Case, Batteries, Plane and Instructions. Price 8476 postage anti pack. 
25p (U.K.). Commonwealth: Surface 30p. Air Man al. 

ALPHA -BETHA -THETA BRAINWAVE MONITOR KIT 
Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converta subsonic 
brain frequencies into audible signala for easy recognition. 
CONTENTS: Redstone, Pots, Capacitors, Transistors, Diodes, Leads, Quads, Case, 
Earphone, Battery, Plana and instructions. Price 1325, postage and pack. 159 (U.K.) 
Commonwealth: Surface 25p. Air Mall 75p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 

Bend H.A.H. for full details, a brief description of a8 Hita and Projects. 



I.L.P. (Electronics) Ltd 

100 WATTS! 
* NO EXTERNAL COMPONENTS 

* MECHANICALLY & ELECTRICALLY 

ROBUST 

* INTEGRAL HEATSINK 

HERMETICALLY SEALED UNIT 

ATTRACTIVE APPEARANCE 

LOW COST 

BRITISH BUILT 

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power 
Amplifier. 
COMPLETE: because the HY200 uses no external components! 
COMPLETE: because the HY200 is its own heatsink! 
By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total 
component integration. The use of specially developed high thermally conductive alloy 
and encapsulant is responsible for its compact size and robust nature. 

The module is protected by the generous design of the output circuit, incorporating 
25amp transistors. A fuse in the speaker line completes protection. 
Only 5 connections are provided, input, output, power lines and earth. 

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT IMPEDANCE: 
100. INPUT SENSITIVITY: ODbm (0.775volt RMS). LOAD IMPEDANCE: 4 -1612. 

TOTAL HARMONIC DISTORTION: less than 0.1% at 100 watts, typically 0.05 %. 

SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE: 
10Hz -50KHz +1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A., Disco, 
Groups, Hi -Fi, Industrial. PRICE: £1490 inc. VAT & P &P. Trade applications welcomed. 

CROSSLAND HOUSE ° NACKINGTON °CANTERBURY °KENT 

CANTERBURY 63218 
Please note we reserve the right to substitute at our d scretion updated versions of advertis ?d designs 

where applicable. 

603 
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The langest selection 
BRAND NEW FULLY GUARANTEED DEVICES 

Type Prke p Type Pelee p Type Price p Type Price p 
AC307 22 AD161 87 BC145 60 BD133 79 
AC113 22 AD162 87 BC147 11 BD196 44 
A0115 26 AD163 A BC148 11 BD138 44 
AC117K 22 AD182 (MP) BC149 13 BD137 60 
AC122 18 61 BC160 20 BD138 66 
AC126 19 ADT140 66 BC161 22 BD139 61 
AC126 19 AF114 27 BC162 19 BD140 86 
AC127 19 AF116 27 BC158 31. BD155 88 
AC128 19 AF118 27 BC164 33 BD176 66 
AC132 16 AF117 27 BC167 20 BD178 66 
AC134 18 AF118 89 BC158 13 BD177 72 
AC137 16 AF124 88 BC169 13 BD178 72 BF267 
AC141 18 AF125 28 BC180 50 BD179 77 BF258 
AC141K 19 AF128 31 B0181 55 BD180 77 BF259 
AC142 16 AF127 81 BC167 13 BD185 72 BF262 
AC142K 19 AF139 83 BC188 18 BD186 72 BF263 
AC151 17 AF178 83 BC189 18 BD187 77 BF270 
A0164 22 AF179 65 BC170 13 BD188 77 BF271 
AC166 22 0.6180 65 BC171 18 BD189 88 BF272 
AC168 22 AF181 60 BC172 16 BD190 88 BF273 
AC167 27 AF188 50 BC173 18 BD196 94 - BF274 
AC166 22 AF239 41 BC174 16 BD198 94 BFW10 
AC168 22 AL102 72 B0176 24 BDI97 99 BFX29 
AC167 22 AL103 72 BC177 21 BD198 99 26%84 
AC168 27 A8Y26 28 BC178 21 BD199 126 26%85 
AC189 18 A8Y27 33 BC179 21 BD200 1.06 136188 
AC178 22 A8Y28 28 BC180 27 BD206 88 136187 
AC177 27 A8Y29 28 BC181 27 BD208 88 136%88 
AC178 81 ASY60 28 BC182 11 BD207 1.06 BFY60 
AC179 31 ABY51 28 BC182L 11 BD208 105 BFY61 
AC180 19 A8Y62 28 20183 11 BDY20 1.10 BFY52 
AC180K 22 A8Y54 28 BC183L 11 BF116 27 BFY63 
ACI81 19 ASY66 28 BC184 18 BF117 60 BP%25 
AC181K 22 ASY68 28 BC184L 18 BF118 77 BSX19 
AC187 24 ASY67 28 BC188 31 BF119 77 28120 
AC187K 22 ASY68 28 BC187 81 BF121 60 28Y26 
AC188 24 A8Z21 44 BC207 12 BF123 55 25Y28 
AC188K 22 20107 10 BC208 12 131626 50 
ACY17 28 BC108 10 20209 18 BF127 56 
ACY18 22 BC109 11 B0212L 12 BF162 81 
ACY19 22 20113 11 B0218L 12 26168 50 
ACY20 22 BC114 17 BC214L 18 26164 60 
ACY21 22 BC116 17 20225 28 BF156 77 
ACY22 18 20118 17 BC226 89 22158 68 
ACY27 20 BC117 17 20880 27 BF167 81 
ACY28 21 20118 11 BCY31 29 BF168 61 
ACY29 39 BC119 88 BCY32 33 BF169 68 
ACV 30 81 20120 88 BCY33 24 BF160 44 
ACY31 31 20126 18 BCY34 28 BF182 44 
ACY34 23 BC128 20 BCY70 16 26189 44 
ACY36 23 20132 13 BCY71 20 136164 44 
ACY38 81 20134 20 BCY72 16 26186 44 
ACY40 19 B0136 13 BCZ10 22 2F187 24 
ACY41 20 20136 17 20211 28 116178 24 
ACY44 89 20137 17 20%12 28 26178 39 
AD130 42 20139 44 BD121 88 BF177 89 
AD140 58 BC140 88 BD123 72 BF178 88 
AD142 58 20141 88 BD124 88 26179 83 
AD143 42 BC142 38 BD131 55 26180 88 
AD149 55 BC143 88 BD132 66 21181 88 

Type Price p Type Price p 
BF182 44 MAT120 21 
BF183 44 MAT121 22 
BF184 28 511'6102 48 
BF186 88 MPF104 41 
BF188 44 MPF105 41 
BF194 18 0019 89 
26195 18 0020 70 
26198 16 0C22 42 
BF197 16 0023 48 
BF200 60 0074 82 
BP222 1406 0C26 42 

50 0028 28 
88 0028 55 
94 0029 55 
61 0036 48 
81 0036 55 
39 0041 22 
83 0042 27 
88 0044 16 
89 0046 14 
39 0070 11 
86 0071 11 
30 0072 16 
24 0074 18 
38 0076 17 
24 0078 17 
27 0077 28 
24 0081 17 
22 0081D 17 
22 0082 17 
22 0082D 17 
19 0083 22 
94 0084 22 
17 00139 22 
17 00140 22 
17 00189 23 
17 00170 28 

B8Y27 17 00171 28 
B8Y28 17 00200 28 
B8Y29 17 00201 31 
B8Y38 20 0C202 81 
B8Y39 20 00203 28 
B8Y40 31 00204 28 
BSY41 81 00206 89 
B8Y96 14 00809 44 
B8Y96A 14 OCP71 48 
Bu306 2.20 ORP12 48 
C111E 66 ORP60 44 
0400 88 021'81 44 
0407 28 P348A 22 
C424 22 6397 48 
0.125 66 BT140 14 
0426 39 BTI41 19 
0428 22 TI848 88 
0441 38 UT48 80 
0442 38 20301 21 
C444 39 20802 21 
0460 24 20303 21 
MAT100 21 20304 27 
MAT101 22 20906 44 

Type Price p 
20308 89 
20309 89 
20339 22 
20339A 18 
20344 20 
20345 18 
20371 18 
20371B 13 
20373 19 
20374 19 
20877 38 
20378 18 
20381 18 
20382 18 
20401 88 
20414 38 
20417 28 
22988 89 
2N388A 81 
22404 22 
22404A 81 
22624 96 
22627 54 
22698 46 
22699 50 
22896 14 
22697 15 
22898 27 
22899 39 
2N706 9 
2N708A 10 
22708 18 
22711 38 
22717 89 
22718 27 
2N718A 55 
22728 81 
2N727 31 
22743 22 
22744 22 
2N914 18 
2N918 33 
22929 28 
22930 23 
221181 22 
221132 24 
221302 18 
221803 18 
221304 19 
221906 19 
221306 23 
221307 23 
221308 26 
221809 28 
221813 22 
221711 22 
221889 36 
221890 50 
221893 41 
222147 79 

Type Price p Type Pries p Type Price p 
222148 83 223053 19 2N4059 
222160 88 223054 61 224080 
2N2192 89 228065 55 224081 
222198 89 223391 18 224082 
2N2194 39 223391A 18 224284 
222217 24 223892 18 224286 
222218 88 223393 18 224288 
222219 22 223394 18 224287 
222220 24 228395 19 224288 
222221 98 228402 23 224289 
222222 22 223403 28 224290 
222368 19 228404 81 224291 
222369 18 223405 46 2N4292 
222369A 18 223414 17 224293 
222411 27 228415 17 226172 
222412 27 223416 31 225457 
222646 52 229417 81 226468 
222711 28 223625 88 2276469 44 
222712 23 223848 10 28301 65 
222714 23 223702 11 28302A 
2442904 19 2113703 11 28302 
222904A 28 2113704 12 28303 
2N2905 23 223706 11 29304 
222905A 23 223708 10 20306 
222906 17 223707 12 25308 
222906A 20 223708 8 28307 
222907 22 223709 10 28321 
2112907A 24 223710 10 28322 
2N2928 16 2118711 10 28322A 
222924 16 223819 31 25329 
222926 18 223820 56 28324 
222928(0) 14 223821 89 28325 
222926(Y) 13 223825 81 28328 
222928(0) 11 223903 81 28327 
222928(2) 11 223904 33 28701 
222928(B) 11 223905 81 40381 
223010 77 223908 80 40382 50 
223011 16 224068 18 

DIODES AND RECTIFIERS 

18 
18 
13 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
18 
35 
85 

48 
48 
81 
77 
93 
98 
93 
62 
46 
48 
82 
77 
77 
77 

ié 
44 

AA119 
AÁ120 
AÁ129 
AAY80 
AÁ218 
BÁ100 
BAI18 
BA128 
ßA148 
BA184 
BA366 
BA168 
BY100 
BY101 
BY105 
BY114 
BY128 
BY127 
BY128 
ßY180 

9 BY133 28 0Á70 
9 111 184 55 01.79 
9 BYX38/30 48 OAS' 

10 BYZIO 39 0Á86 1 
11 BYZ11 83 0A90 
11 BYZ12 88 0Á91 
28 BYZ18 28 0A96 
94 BYZ18 44 0.1200 
16 BYZ17 89 0A202 
18 BYZ18 89 ßD10 
16 BYZ19 81 5D19 
16 C062 11134 
17 (0Á91 Eq.) 6 1234A 
13 00661 1N914 
19 (0A70 -0A79 12918 
18 Eq.) 7 1N414B 
16 0A3 89 16021 
17 0A68L 23 18961 
17 0410 89 
18 0A47 8 
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LINEAR I.C's -FULL SPEC. 
Price 

Type No. 1 -24 25 -99 100 up 

BP 201C-9L201C 70p 
13P701C-SL701C 70p 
BP 7020-$L702C 700 
BP 702-72702 690 
BP709-72709 40p 
BP 709P-µÁ709C 40p 
BP 710-72710 602 
BP 711-µA711 SOP 
BP 741-72741 65p 

TAA0283 772 
2 

TAA 293 992 
TAA 360 61 872 

69p 500 
55p 600 
552 502 
602 440 
385 83p 
36D 332 
48p 44p 
482 44p 
50p 45p 
292 272 
882 612 
832 772 

11.74p 11.8152 

NUMERICAL 
INDICATOR TUBES 

CD68 .. .. .. .. 1187 
02116 
8012F Minitron 11'60 
AU indicators 0.9 + Decimal point. 
All side viewing. Full data for all 
types available on request. 

ZN414 .. 11.20 each 
I.C. Radio Rec. Incl. full ctr. data. 

DTL 930 SERIES 
LOGIC I.C's 

Price 
Type 1 25 100+ 
ßP930 18p 122 115 
ßP932 14p 18p 122 
BP933 149 185 l22 
B1'99á 142 185 12p 
BP938 145 182 122 
ßP944 142 182 122 
BP945 2432 272 24p 
21'946 18p 12p 112 
BP948 Up 27p 24p 
BP961 780 682 81p 
ßP982 132 122 112 
ßP9093 44p 42p 890 
BP9094 44p 42p 89p 
228097 442 425 890 
ßP9099 44p 480 892 
Devices may be mixed to quality 
for quantity price. Larger quantity 
prices on application. (DTL 930 
Serles only). 

VOLTAGE REGULATORS 
TO.8 Plastic 1.5 Amps 
UÁ.7805. 0v. (Equiv. to MVR 6V) 

11.78 
UA.7818. 12v. ,. MVR 12V) 

6178 

R.T.L. LOGIC I.C'. 
Price each 

1 -24 25 -99 100 up 
ÚL900 88p HP 29P 
ÚL914 88p 382 28p 
UL923 662 51p 49p 

DUAL- IN -LDIE SOCKETS. 
14 A 18 Lead Sockets for use with 
DUAL -IN -LINE I.C's. TWO Ranges 
PROFESSIONAL 8 NEW LOW COST. 
PROF. TYPE No. 1 -24 25 -99 I00np. 
TSO 14 pin type 88p 805 875 
TS0 18 885 865 82p 
LOW COST No. 
BPS 14 189 149 12p 
BPS 18 179 169 139 

ALL PRICES 

74 Series T.T.L. I.C's 
Bl -PAN STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 

1 25 100+ 1 25 
527400 047 046 0-16 8N7450 0 17 0 16 
827401 0.17 0.16 0 16 827461 0 17 0 18 
527402 0.17 0.16 0.16 827453 0 17 0 18 
527403 0.17 0.16 0.15527454 017 018 
027404 0.17 0-16 0.15 ßN7480 0 17 0 18 
827405 0.17 0.16 016827470 0 82 0.29 
927408 0.88 0.84 0.81 SN7472 0 82 0.29 
827407 0.89 0-34 0.31827473 0 41 0.39 
827408 0.20 0.19 0.18 527474 0.41 0.89 
1127409 0.20 0.19 0.188N7475 0.60 0 48 
027410 0.17 0.16 0.18 527478 0.44 0.48 
527411 0.28 0.27 0.86527480 0.74 0.71 
527412 0.89 0.34 0.81527481 6182 11 27 
827413 0.88 0.29 0.27 527482 0.98 0.96 
827418 0.48 0.44 0.42527488 5121 11.18 
927417 0.48 0.44 0.42927484 5110 6105 
827420 0 17 0.16 0.16527485 13 98 E3 86 
5117422 0.55 0.58 0.60 227488 0.86 0.84 
527423 0.66 0.58 0.50527489 6805 1678 
027425 0.66 0 58 0.60527490 0.74 0.71 
827428 0.60 0.48 0.44 927491 E1.10 1105 
5N7427 060 0.48 0.44 527492 0.74 0.71 
527428 0.77 0.78 0.86527493 0.74 0.71 
027430 0.17 0.18 0.16527494 0.86 0.82 
527482 0.60 0.46 0.44 927496 0.85 0.82 
927433 0.88 0.88 0.77 527498 0 96 0.98 
827437 0-71 0-88 0.68 547410061.82 11 76 
027438 0.71. 0.68 0.66827430411.07 E1 04 
927440 0.17 0.18 0.16 0274106 11 07 6104 
927441 0.74 0.71 0.84ßN74107 0.44 0.42 
027442 0.74 0.71 0.44 5274110 0.81 0.69 
927443 8148 /1.88 11.88 511741111188 11.27 
8N7444 1143 1138 11.82 8117411811.10 1105 
027445 1198 11.96 1114 827411911.49 1188 
027448 11.07 1104 097 5274121 0-44 0.41 
827447 1110 6107 E3.06 S2741222144 1148 
827448 6110 1107 11.06 ßN7419818.08 1E - 97 

INCLUDE VAT. 

100+ 1 25 100+ 
0.165N74141 0 74 0.71 0 64 
0-16 827414501 86 1164 1148 
0.16 5274150/8 80 12 97 12 75 
0.16 527416111.10 1105 0 99 
0.16 827416311.82 1121 /1 06 
O-276117418401-98 87 11-78 
0.275N7415611 54 E1 48 11 8E 
0.868N7416811.54 1148 El .82 
0.868N7415712 09 1198 1187 
0.48 827418011 98 E1 87 51.78 
042827418111.98 11 87 11.78 
0.84 8N7418214 40 1418 18 86 

11215N7418314 40 14 18 18 86 
0.948N74]8412 48 62 87 12 81 

11.0692741861248 32 42 1287 
0-990N7418828.86 68 68 1880 

18745N7417412.68 12-42 12 81 
0.33527417611.78 11 85 11 54 

1660 527417612.76 1284 1268 
0.645N7417762.76 E2 84 1E 58 
0.99 5274180E2 20 1178 11.54 
0.648N7418186 05 1660 44.18 
0.64 627418222.20 E1.98 1178 
0.76 027418418 86 68.58 18 80 
0-76 2127419022 16 12 09 22 04 
0.88 BN7419112 . 09 12 04 1198 

2171 927419212 16 1209 E8-04 
097 527419312-20 1198 2198 
0.97 827419412 97 12 88 12 75 
0.408N7419612 20 62 09 E1 98 
0.66 82741981198 1187 E1 .78 

1121 0274197/1.98 11.87 E1.78 
0.92 9274198/6.06 1660 E4-96 

21. 81 8274199 E6 . 06 26-50 24-96 
0483 Terminal Pos Volt Rog. TO.8 

11.81 Plastic O/P 1.6 Amps. µA7806 
2288 5V. A 0A7812 12V./176 each 



BRAND FEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 

T1 203713 0071 
T2 D1974 0076 
T3 D1216 OC81D 
T4 20381T 0081 
T5 2G382T 0082 
T6 20944B 0044 
T7 20341B 0045 
TB 20378 0078 
T9 10399A 2N1302 
T10 20417 AF117 

All 55p each pak 

ND 120 NIXIE DRIVER 
TRANSISTOR. 
Suitable replacement for 
BS% 21, C 407, 2N 1893 
12oveb. 

1 25 100+ 
0.19 0.17 0.16 

SC. trans. eultable for 
P.E. Organ. Metal TO-18 
Eqvt. ZTX300 Sp each. 
Any Qty. 

GP 100 TOS METAL 
CASE GERMANIUM 
Vebo =80V. Viceo =60V. 
I.C. =30 amps. Piet - 
90W. Me =30-170. 
Replaces the majority of 
Germanium power tran- 
sistors in the OC, AD 
and NET range. 

1 25 100+ 
0.48 0.44 0.40 

GP 800 TOS METAL 
OASE SILICON 
Vebo =200V. Vceo= 60V 
I.C. =15 amps. Ptot= 
115W. hfe =20. 1001T.= 
1MHz. Suitable replace- 
ment for IN 3066, 
BDY 11 or BDY 20. 

1 26 100+ 
0.55 0.53 0.51 

NEW 7th EDITION 
TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete cross reference and 
equivalents book for 
European, American and 
Japanese Transistors. 
Exclusive to BI -PAK. 
906 each. 

A LARGE RANGE OF 
TECHNICAL AND DATA 
BOOKS ARE NOW 
AVAILABLE EX STOCK. 
SEND FOR FREE LIST. 

the lowest prices! 
UT 46 UNIJUNCTION 
TRANSISTORS 
Direct replacement for 
TIS 43rand BEN 3000 
also electrically equiva- 
lent to 2N2640 

1 26 100+ 
0.30 0.28 0.22 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO-18 
SIM. TO 20706/8. 88Y- 
27/28/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
2N2906, BCY70. When 
ordering please state 
preference NPN or PNP. 

6p 
20 For 065 
50 For 1.10 

100 For 1.92 
500 For 886 

1000 For 14.80 

SIL. O.P. DIODES Sp 
300mW S0..055 
40PIV(Min.) 100 1.86 
Sub -Min. 500 650 
Fully Tested 1,000..990 
Ideal for Organ Builders. 

R 2400 T03 NPN 
SILICON HIGH 
VOLTAGE 
Vebo =250V. Viceo= 
100V. I.C. =6 amps. 
Ptot =30W. hie =typ.20 
fT =6MHz. 

1 26 100+ 
0.65 0.60 0.44 

ADI61/162 
PNP 

M/P COMP GERM 
TRANS. OUR LOW- 
EST PRICE OF 616 
PER PAIR. 

LOOK 
FOR OUR 

AUDIO & 
ELECTRONIC 

COMPONENTS 

ADVERTISEMENTS 

SILICON PHOTO TRAN- 
SISTOR. TO-10 Lens end 
NPN Sim. to BPX25 and 
P21. BRAND NEW. Full 
data available. Fully 
guaranteed. 
Qty. 1.24 25.99100 up 
Price ea. 696 44p 886 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

Sp 

Ql 20 Red spot transistors PNP 0.5$ 
Q2 15 White spot R.F. transistors PNP 0.65 
Q9 4 OC 77 type transistors 0.55 
Q4 6 Matched translators 0044/45/81/81D 0.65 

66 
55 
66 
55 
65 
55 

65 
65 
65 
66 

65 

65 
65s 

65 

65 
65 
65 
55 
66 
66 
66 

fo 
66 
66 

55 

65 

65 

65 
24 

55 

66 
66 
66 

24 

Q6 4 OC 75 transistors P 
Q6 6 OC 72 transistors 0 
Q7 4 AC 128 transistor. PNP high gain O. 
Q8 4 AC 120 transistors PNP 0 
Q9 7 OC 81 type transistors O 

Q10 7 OC 71 type transistors 0. 
Q11 2 

27128 
Complementary pairs 

PNP / 0 
Q12 3 AF 110 type translators 0 
Q13 8 AF 117 type translators 0- 
Q14 3 OC 171 H.F. type transstore 0 
Q15 7 202928 Sil. Epoxy transistors 

mixed colour. O 

Q16 2 OET880 low noise Germanium 
transistor. 0. 

Q17 6 NPN 2 x ST.141 A i x ST.140. 0 
Q18 4 MADT'S 2 x MAT 100 A 2 x MAT 

120 0 
Q19 3 MADT18 2 x MAT 101 A l x MAT 

121 O. 
Q20 4 OC 44 Germanium transistors A.F O. 
Q21 4 A0127 NPN Germanlnm translators 0 
Q22 20 NET transistors A.F. R.F. coded O. 
Q29 10 OA 202 Silicon diodes sub -min O. 
Q24 8 OA 81 diodes 0 
Q25 16 IN914 Silicon diodes 76 PIV 76mA 0. 
Q26 8 OA95 Germanium diodes sub-min 

IN69 O. 
Q27 2 l0A PIV Silicon rectifiers IS426R 0 
Q28 2 Silicon power rectifiers BYH 13 0 
Q29 4 Silicon transistors 2 x 25698, 

1 x 25097, 1 x 25598 co. 
Q30 7 Silicon switch transistors 257011 

NPN O. 
Q31 6 Silicon switch translators 211708 

NPN 0- 
Q92 3 PNP Silicon translators 2 x 251131, 

1 x 251132 0 
Q33 3 Blllcon NPN transistor. 201711 0 
Q94 7 Silicon NPN transistors 252369, 

5005111. (code P397) 0' 
Q35 3 Silicon PNP TO-5. 2 x 252904 & 

1 x 252905 O. 
Q96 7 2531346 TO-18 plastic 900 MHz NPN O. 
Q97 3 2113053 NPN Silicon transistors O. 
Q38 7 NPN transistors 4 x 2143703. 9 x 

203702 O 

ELECTRONIC SLIDE -RULE 
The MK Slide Rule, designed to simplify Elec- 
tronic calculations features the following wales: - 
Converslon of Frequency and Wavelength. 
Calculation of L, C and fo of Tuned Circuits. 
Reactance and Self Inductance. Area of Circles. 
Volume of Cylinders. Resistance of Conductors. 
Weight of Conductors. Decibel Calculations. 
Angle Function.. Natural Logs and 'e' Functions. 
Multiplication and Division. Squaring, Cubing 
and Square Roots. Conversion of kW and Hp. 
A must for every electronic engineer and enthusi- 
ast. 81.e: 22 cm x 4cm. Complete with case and 
instructions. Price each: 1069 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI -PAK UNTESTED 

SEMICONDUCTORS 
Money back refund B not aWled 

Pak No, Description Peke 
SP 

U 1 120 Olas. Sub -Min. General Purpose Germanium Diodes 0.55 
U 2 80 Mixed Germanium Transistors AF/RF 0.55 
U 3 76 Germanium Gold Bonded Bub -Min. like OA6, 0A47 .... 0.55 
U 4 40 Germanium Transistors like 0081, A0128 0.56 
U 5 50 200mA Sub -Min. Silicon Diodes 0.65 
U 6 30 Sil. Planar Trane. NPN Ilke BST96A. 20708 0.65 
U 7 16 811. Rectifiers TOP -HAT 750mA VLTO. RANGE up to 1000 0.66 
U 8 60 Sil. Planar Diodes DO -7 Glass 260mA like 0A200/202 0.56 
U 9 20 Mixed Voltages, 1 Watt Heuer Diades 0.55 
U10 20 BAY60 charge storage Diodes DO-7 Glase 0.65 
Ull 25 PNP S8. Planar Trans. TO.S Ilke 251122, 252904 0.66 
1712 12 Silicon Rectllers Epoxy 500mA up to 800 PIV 066 
U13 
014 
016 
016 
017 
018 
U19 
020 
U21 
U23 
U24 
U26 
026 
027 
029 
U30 
031 
1132 
U33 
034 
036 
036 
U37 
038 
U39 
040 
041 
042 
U43 
044 
1346 

90 PNP -NPN Sil. Transistors 00200 A w8 104 0.65 
160 Mixed Silicon and Germanium Diodes 0.65 
25 NPN 80. Planar Trans. TO.S 11ke BFY61, 251397 0.66 
10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.55 
90 Germanium PNP AF Tranaletor. TO -6 like ACT 17-22 0.56 

8 6 Amp Silicon Rectifier. ByE19 Type tip to 600 PIV 0.66 
25 Silicon NPN Transistor. like BC10S 0.65 
12 16 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.66 
80 AF. Germanium Alloy Translators 20300 Series 8 0071 0.66 
90 MADT's like MHz Series PNP Transistors 0'66 
20 Germanium 1 Amp Rectifiers OJM Series up to 300 PIV 0.66 
26 300 MHz NPN Silicon Transistors 25708. B8Y27 0.65 
90 Fast Switching Silicon Diodes like I5914 Micro-Mir. 0.66 
12 NPN Germanium AF Translators TO -1 like AC127 0.65 
10 I Amo SCR'. TO-5 can, up to 600 PIV CR131/26400 1.10 
16 Plastic Silicon Planar Trace. NPN 252920 ....... 0.66 
20 Silicon Planar Plastic NPN Trans. Low Noise Amp 209707 0.66 
15 Zener Diodes 400mW DO-7 ease 3 -18 volta mixed 0.65 
16 Plastic Case 1 Amp Silicon Rectifiers IN4000 Serles 0.66 
90 Silicon PNP Alloy Trans.. TO-5 BCY26 26302/4 0.66 
26 Silicon Planar Translators PNP TO -18 2N2906 ..... 065 
26 Silicon Planar NPN Transistors TO-6 BFY60 /61/62 0.65 
30 Silicon Alloy Transistors 80.2 PNP 00100, 28322 0.66 
20 Feat Switching 831con Trama NPN 400 MHz 258011 0.66 
90 BF. Germ. PNP Transistors 2511108/5 TO -6 0.66 
10 Dual Transistors 6 lead TO -6 2N2060 0.66 
25 BF Germanium Transistor. TO-1, 0046, NKT72 0.66 
10 VHF Germanium PNP Transistor. TO -1 51412187, AF117 0.66 
26 Sil. Trans. Mantic TO -18 A.F. BC118 /114 0.66 
20 fill. Trans. Plastic TO -6 B0116/116 0.66 

7 SA SCR. TO66 up to 1300PIV 1.10 

Code No's. mentioned above are given are a guide to the type of device In 
the pak. The devices themselves are normally unmarked. 

FULL RANGE OF 
MENER DIODES 
VOLTAGE RANGE 
248V. 400mV (DO.7 
Case) 166 ea. 14W (Top - 
Hat) 209 ea. 10W (SO.10 
Stud) Up ea. 

INTEGRATED CIRCUIT PAKS 
Manufacturers " Fall Outs" which include Functional and Part -Functional Unite. 
These are classed as .out-of -spec' from the maker's very rigid specifications, but 
are Ideal for learning about I.C'e and experimental work. 
Pak No. Contenta Pries Pak No. Contenta Price 

0IC00-12 x 7400 0.66 17I046 -6 x 7446 0.65 
0IC01-12 x 7401 0.65 UIC48-6 x 7448 0.65 
U1002 12 x 7402 065 U1060=12 x 7450 0.65 
0IC03=12 x 7409 055 mC61-12 x 7451 0.56 
U14304 12 x 7404 065 IIIC63-12 x 7453 055 
0I006 -12 x 7406 0.65 IIIC64=12 x 7464 0.56 
UI008-8 x 7408 066 01060=12 x 7400 0.65 
0IC07 =8 x 7407 0.55 0IC70-8 x 7470 0.65 
Ú1C10-12 x 7410 0.66 UI072-8 x 7472 056 
UIC20-12 x 7420 065 U1073=8 x 7473 0.66 
UI00-12 x 7430 065 01074=8 x 7474 066 
UIC40=12 x 7440 065 U1076 =8 x 7476 065 
0I041-6x7441 055 U1080 -5 x 7480 0.66 
02042-6 x 7442 0.65 13IC81=6 x 7481 0.56 
0I049=5 o 7443 065 U1082 =5 x 7482 0.66 
211044=6 x 7444 065 UI083=6 x 7483 0.66 
UI046=6 x 7446 0.66 171C813=.5 x 7480 0.65 

Pak No. Contenta Pries 

UIC90-6x7490 0.66 
UIC91-6x7491 0 65 
131092-6x7492 0 66 
UI093-6x7493 0 66 
17IC94-6x7494 066 
UIC96-6x7496 0 66 
131098-6x7490 0 56 
010100-6x74100 0 66 
UI0121-6x74121 0 66 
010141-6x74141 0 66 
swiss =6x74161 0.65 
010164=6x74164 0 66 
010193-6x74193 0-65 
010199-6x74199 0 66 

0ICXI -25 Assorted 
74's 1.86 

Packe cannot be split, but 25 assorted pieces (our mix) i available as PAK MC X1. 

NEW LOW PRICED TESTED S.C.R.'s 

PIV lA 3A SA 6A 7A 10A 16A 30A 
TOS T0661.066T064T048T048T048T048 

50 0.28 0.28 0.99 0.39 0.52 0.66 0.59 127 
100 0.28 0.37 0.52 0.52 0.65 0.04 070 1.54 
200 0.99 0.41 0.54 0.64 0 62 0.67 0.88 1.76 
400 0.48 0.52 0.82 0.62 0.74 0.69 1.03 1.93 
600 0.59 0.63 0.75 0.75 0.85 1.07 1.38 - 
800 0.70 0.77 0.88 0.88 0.99 1.32 1-66 4.40 

F.E.T.'S 
POST OFFICE 1 253819 Sip 205468 96p 
TELEPHONE 2143820 666 2N6459 446 
DIALS 606 each. 253821 80p BFW10 Sip 

253823 Sip MPF10641p 

CADMIUM CELLS FREE 

ORP12 48p One 55p Pak of your 
own choice free with 

ORP60, O RF61 44p each orders valued 84 or over 

203055 
116 WATT SII, 
POWER NPN 
65pEACH 

S Amp. BRIDGE RECTB. 
60 v RMS 856 each 

100 v RMS 409 
400 v RMS 50p 
Sia 18 mm x 10 mm. 

99 1170 SILICON 
111P 

0V1P 

19/80 TOS BPS PLASTIC SILICON D16 
DUAL TRANSISTOR 

Vebo =10. v555-50v. -10 amps. Pint= 
60W. hfe =typ. 100 fT -STIR,. 

(Similar to 252060) B1P 19/90 Matched Pair. 
1 26 100+ 1 25 100+ 1 26 100+ 

0.2S 0.29 0.23 008 085. 0.82 066 0.81 055 

SIL. RECTS. TESTED 
PIV 300mA 750mA IA 1 S SA l0A 30A 

50 0 04 0.06 0.06 0.08 0.16 0.23 0e13 
100 0.04 0.07 0.06 0.15 0.18 0.213 0.89 
200 0.00 0.10 0.07 0.18 0.22 0.27 1.10 
400 0.07 015 0.08 0.22 0 S 0.41 1S8 
600008 0.18 0.11 0.26 0.88 0.60 2.06 
800 0.11 0.19 0.12 0.28 0.41 0.131 2.20 

1000 0.12 0.28 0.16 0-88 0.61 0.70 2.75 
120P - 0.37 - 0.42 0.63 0.88 - 

DIACS 
FOR USE WITH 
TRIALS. 
BR100 (D32) 41p each 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
I0OPIV. 99p each 

TRIACS 
VBOM IA SA l0A 

TO-6 TO-613 TO-48 
9P Sp 511 

100 83 66 SS 

200 65 00 99 
400 77 83 1 21 

Giro No. 388 -7006 

Please send all orders direct to war_house and despatch department 

P.O. 
BI-PAN 

BOX 6, WARE a HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021 -327 2339 

SPECIAL OFFER ! I ! MULLARD ELECTROLYTIC CAPACITORS 
071 and 072 Series 

Working Capacitance Max. Ripple 
Type No. Voltage Vdc. µF Current at 50°C Weight Price 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H8/2 21.0 25v 4p 
H8 /2A 33µf 25v 4p 
H8/3 3µf 50v 4p 
H8 /3A 4µf 50v 4p 
H8/4 47µf 25v 4p 
H8 /4A 5µf 84v 4p 
H8/5 5µf 10v 4p 
H8 /5A 51aí 150v 4p 
H8 /6A 1014 10v 4p 
H8/7 101+1 70v 4p 
H8/8 181a1 35v 4p 
H8 /8A 181a1 18v 4p 
H8/9 201f fSv 2p 
H8/9A 201aí 70v 4p 
H8 /10 22µf 50v 4p 
H8 /10A 22µf 100v 4p 
H8/11 25µf 12v 4p 
H8/11A 24µf 275v 4p 
H8/12 32µf 15v 4p 
H8 /12A 30µ0 10v 4p 
H8/13A 321-4 50v 4p 
H8/14 40µ4 25v Sp 
H8/14A 40 16v 4p µf 
H8/15 47µ 50v 4p 
H8 /15A 40µf 35v 4p 
H7/1 50µi 6v 3p 
H7/1 A 50µf 10v 4p 
H7/2 501.4 50v 4p 
H7 /2A 64µf 2.5v 2p 
H7 /3A 84µf 25v 4p 
H7/4 64µ1 15v 4p 

Ref. No. Capacity Voltage Price 
H7 /4A 641.11 35v 5p 
H7/5 801.f 16v 4p 
H7 /6 100µt 25v 5p 
H7 /6A 10014 15v 4p 
H7/7 100µf 25v 4p 
H7/8 125/aí 16v 5p 
H7 /8A 100µf 35v Bp 
H7/9 100µf 63v Bp 
H7 /8A 125 4v 4p µf 
H7 /10 125µf 25v 6p 
H7/10A 160µf 2.5v 3p 
H7/11 780µf 25v Bp 
H7/11A 150µf lav 5p 
H7/13A 200uf 25v Sp 
H7/14 220µf 50v 10p 
H7/14A 220141 16v Bp 
H7/15 220µf 25v Sp 
H7 /15A 220µf 35v 10p 
H6/1 A 2501.0 4v 3p 
H6 /3A 320µf 2.5v 3p 
H6/4 320µf 10v 4p 
H6 /4A 330µf 16v 5p 
H6 /5 330uí 25v 1Op 
H6 /5A 330µf 35v 159 
H6/7 400µt 15v 5p 
H6 /8 470µf 25v 10p 
H6 /8A 470µt 35v 20p 
H6 /9A 400µf 40v 20p 
H6 /10 750µf 12v 5p 
H6/13A 1000µt 25v 18p 
H5/2A 2200uí 16v 15p 

071 15332 16 3330 2. 5 amps 1oz 15p 
071 15472 16 4700 3.9 amps 1oz 17p 
071 15682 16 6800 5.8 amps 1 }oz 22p 
071 15103 16 10000 7.9 amps 2foz 27p 
072 15752 16 7500 + 7500 10. 5 amps 3oz 37p 
072 15113 16 11000 + 11000 13.8 amps 4 }oz 49p 
071 16222 25 2200 2.2 amps 1oz 1Sp 
072 16502 25 5000 + 5000 9.6 amps 3 #oz 37p 
072 16752 25 7500 + 7500 12.6 amps 4 #oz 49p 
07217342 40 3400 + 3400 9.1 amps 3oz 37p 
072 17502 40 5000 + 5000 12.0 amps 4 4oz 49p 
071 18681 83 680 2.1 amps 1oz 15p 
072 18172 63 1650 + 1650 7.8 amps 3oz 37p 
106 and 107 Series 
106 15103 16 10000 7 amps 2 #oz 85p 
106 16223 25 22000 17 amps 10oz £1. 12 
106 17103 40 10000 12 amps 7 1oz Bop 
106 18153 63 15000 28 amps 18oz £1 79 
107 10222 100 2200 10 amps 5foz 74p 

Type No. Voltage Capacitance Weight Price 
16 16000 83 51 1 102 

104 
7 

15163 1 20 39000 
102 16802 25 9000 

00 6802 40 80 102 
104 

1 

17561 45 20000 

A further 10% discount on lots of 100 of 
Please calculate the weight of your order 
Not over Ordinary Parcels lflb 16p 
2Ib 21p 

25p 

B oz 20p 

6o 
8oz 1z 30p 

25p 
boz 25p 
50v 25p 

any one type. 

and include appropriate postage. 
Not over Ordinary Parcels 
10Ió 37p 
I4lb 47p 

Sip ALL GOODS PLUS 10% V.A.T. 

1 
CAPACITORS 
100 DIODES 

73 i SQ.OINS. ODD PIIECE3 L VERO 
EDUSED i TRANSISTORS el 

BC108 ETC. 
el SCUM:VIM 74".71-it: el 

DIODES, TRANSISTORSF L INDUCTORS, RESISTORS 
a CAPACITORS 

POSTAGE 15p I PACK No. 1 POSTAGE 1Sp I PACK No. 3 POSTAGE 1Sp I PACK No. 5 POSTAGE 25p I PACK No. 7 

100 
100 CERAMIC El CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

SIGNAL 
TRANSISTORISED SED 

SIGNAL INJECTOR KIT 

100 CAPACITORS el (ASSORTED TYPES) 

POSTAGE 1Sp I PACK No. 2 POSTAGE 1Sp I PACK No. 4 POSTAGE lSp I PACK No. 6 POSTAGE 15p PACK No. 8 

The Pictorial Method 
BASI 

WHAT READERS SAY 

ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach-to- learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be al es. 

ceptlonal valse In 
training mechanics and 

technicians In Electricity, 
Radio and Electronics. 

"WHAT A CONTRAST TO OTHER 
MANUALS ", I have grappled with. I 

am delighted with them. W.A.F. Durham 

I didn't know this subject could be so 
easily presented. J.K. Earlsfield 
Pleased to say how understandable your 
books are -I now have a sound knowledge 
of the subject. A.K. Hull 

Invaluable for my training as a Technician. 
W.J. Stockport 
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YOUR 

GUARANTEE _= 

Should you be, in -- 
any way dissatis- - = 7.,:. fied with the 
MANUALS your - . 
money will be re- --..:4 
funded by return 
of post. ---.:-.1- 

4 

;:"...:7, il iiiiiiiiiiii 1 1111 e 'w 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £4.50 
BASIC ELECTRONICS 6 parts £5.40 
BASIC TELEVISION 3 parts £3.60 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 
NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 



ALL OUR PRICES INCLUDE V.A.T. 
BSR LATEST SUPERS ANOTHER RCS BARGAIN! 
STEREO AND MONO 

Playa 12 ". 10" or 7" records. 
Auto or Manual. A high 
gnalth unit backed by BOB 
reliability with 12 months' 
guarantee. AC 200/260v. 
Sise 130 x 111in. 
Above motor board 8fin. t Below 
With STEIREO 

board 
and MONO XTAL £8.25 Post 251) 

PORTABLE PLAYER CABINET£4.50 
Modern design. Black resins covered. 
Silver front grille. Chrome fittings. Post 25p. 
Motor board out for BOB deck. 

COMPACT PORTABLE STEREO HI -FI 
Two full size loudspeakers 13f x 10 x Olin. Player 
unit clips to loudspeakers making it extremely compact. 

overall size 
only 131 x 10 
x 8itn.8 watts 

r channel. 
lays all mo- 
rale 33 rpm, 
5 rpm. Som- 
ata volume & 

ne controls. 

40v AC mains, 

Attractive 
Teak finish 
Weight 181ór. 

Bargain Price 
£25 

85p carriage 

SPECIAL OFFER 
SMITH'S CLOCKWORK 16 AMP 
TIME SWITCH 
Single pole two -way, 
Surface mounting with fixing 
screws. Will replace existing wall 
'witch to give light for return home, 
garage, automatic anti- borgular lights, etc. Variable knob. 
Turn on or off at full or intermediate setting'. Two types 
available 0 to 80 minute' Type A or 0 to 8 hour' Type B. 
Maker' last list price 1460. Brand new and fully guaran- 
teed. Fully insulated. 
OUR PRICE £185 or £3 pair Post 25p 

(PLEASE STATE TYPE A OR B WHEN ORDERING) 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial. ,72p Driver Trans. LFDT4..58 
Oss. P50 /1AC 33p Printed Circuit, PCA1..68 
I.F. P60 /ECC 470 Ws 380 J.B. Tuning Gana ....85 
3rd I.F. P50 /8CC 86p Weyrad Booklet 10 
Spare Coree Sp OPTI 68 
Ferrite Rod 8 x fin. 20p 8 x ;io. 2Op 8 iin. lop 

VOLUME CONTROLS 80 ohm Coax 4p. Pd. 

6 K. ohm. to 2 Meg. LOG or 
LIN. L/8 15p. D.P. E5p. 
STEREO L/S 55p. D.P. 75p. 
Edge 6K.S.P. Transistor 25p 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 1140; 80 yd. £2. 
FRINGE 

085 coloa88 colour I OP yd. 

8in & 10in ELAC 
HI -FI SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 60- 18,000 c /s. 
Bass resonance 56 c /e. 
8 ohm m 

£3 75 Sip. 1atttt, Pot watt, 
18 Watt 25p mudo power. 

E.M.I. 13+ x 8in. 
SPEAKER SALE! 
With twin tweeters 
and crossover, 10 watt. 
State 8or 8or 15 ohm. 
(As illustrated) Poet 25p 

W1th flared tweeter cone and ceramic 
magnet. 10 watt. £ Bus rel. 45-80 c/e. 
Flux 10,000 gauss. 
State 8 or 8 or 15 ohm. Poet 25p 
Bookshelf Cabinet 
Oise 18 x 30 x 9 in. teak finish £5.50 Pg 

BRITISH MADE STEREO f6.95 
MULTIPLEX DECODER Post top 
Brand New. 7 transistors Plus integrated circuit. Fibre -Glass 
Printed circuit board. Size 21 x 81 x tin. Pre -Aligned. 
Complete with stereo beacon indicator. 12V d.c. operation. 
400mV Output for 100mV Inpot. Full instructions for use 
with any FM Tuner. Some technical experience essential. 

BLANK ALUMINIUM CHASSIS. 18 e.w.e. Slin. sides 
8 x 4in. 45p; 8 x 8in. 530; 10 e lin. 860; 12 Sin. 85D: 
14 x 9in. 90p ;18 e Sin. 90p; 12 e lin. 50pá 18 . 10in. £1. 
ALUMINIUM BOX 6 x 4 x 4in. 80p. 
ALUMINIUM PANELS 18 e.w.e. 6 x 4in. 9p; S e 8in. 15P; 
14 x lin. 18p; 10 x lin. 19p; 12 , 5in.20p: 12 x Sin. 28p; 
18 x 6in.28p ;14 e 9in,34p;12 12in.40p ;18 x 10in.50p 
PAXOLIN PANEL 10 x. 8in. 15p. 

4 Transistor Mono Amplifier 
Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3- Controls, volume, treble, bau and On&Ofl 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Bin. wide x 4in. deep x Sin. high. Less speaker 

Suitable 7" x 4" speaker, 11. PRICE £5.95 Pus 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Maine Transformer. 
Input 200 /240V a.c. Output voltages available 8 or 9 or 12 
or 16 or 18 or 20V d.c. at 100mA or less. 

LO PLEASE STATE VOLTAGE REQUIRED. L2 Post 
Detail. S.A.E. Size It x 16 x llln. 20p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with 
Battery 9-12v. or H.T. line 200 -800V. d.c. operation. Size 
15" x If" x f ". Response 25 o /.. to 25 He /s, rs26 dB gain. 

99 For use with valve or transistor equipment. Post 
Full instructions supplied. Details B.A.E. P 20p 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 101 x Olin. Ceramic Magnet, 4402. 13,000 lines, 
Tweeter Min. square, 10,000 lines. Crossover condenser 
full instructions supplied. Impedance 8 ohms, power 
12 watts. £575Poa 25p. 

BRITISH FM /VHF TUNING HEART 
88 to 108 M /CS British made. 2 Transistors ready aligned 
requires 107 M /CS I.F. Complete with tuning gang. 
Connections supplied but some technical experience 

essential. Our price £3.95 Post20p 

MAINS TRANSFORMERS 2s "öti 
post 

each 
Eagle MT1E 12 -0-12V 50mA 90p 
250 -0 -250 80mA 8 8V 3 5A, 13-3V 1A, or 5V 2A £2.60 
350 -0-350 80mA, 8 8V 3.5A, 8.3V 1A, or 5V 2A £3 
300- 0-300V 120mA, 8-3V 4A C.T.; 8-8V M £8.25 
MINIATURE 200V, 20mA, 83V 1A, 21 x El x tin 75p 
MIDGET 220V 45mA, 8-3V 2A, 2f x 21 x lin 90p 
HEATER TRANS. 0.6 8A 800 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2A, 8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £2.80 
1A, 8, 8, 10, 12, 18, 18, 20, 24, 30, 88, 40, 48, 80V £2'80 
2A, 8, 8,10,12, 16, 18, 20, 24, 80, 38, 40, 48, 60V 18.80 
5A, 8.8,10,12,18, 18, 20, 24, 30, 38, 40, 48, 60V 18. 75 
8A, 6, 8, 18V£1 00, Ditto 5A £1.20 
IA, 5, 8, 10, 13V, 5 -0-5V £lr30, Ditto SA £1.50 
8-0-8 500mA 90p 
9V 1 amp 95p 
12V 300 mA 75p 
12V 500 mA 860 
12V 760 mA 95p 
AUTO TRANSFORMERS. 115V to 280V or 230V to 115V 
150W 1280; 500W 1825; 750W £10; 1000W 115. 
CHARGER TRANSFORMERS Input 200 /250V. 
for 8 or 12V, 11A, £150; IA, 1180; 4A, £2.50. 
BATTERY CHARGERS. 1 ;A £E; SA £3; 4A 14; SA 1450. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240V. Secondary 0 -240V. 3A. 720W. 
Insulated terminals. Varnish Impregnated. Fully enclosed 
in steel case with thing 
Famous make. (Value £10) 

OIIR PRICE Li 0 60D 
Can be used as 800W auto transformers 240 -110V. 
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
2/850V .. 14p 100/25V .. lop 02 +82/350V .. 40 
4/350V .. 14p 250/25V .. 14p 50 +50 /350V .. 500 
8/450V .. 180 600 /25V .. 20p 80 +100/350V .. 86 
18/450V 220 1000 /25V .. 860 32 +32/250V .. 20p 
82/450V 85p 1000 /50V .. 47p 32 +82/450V .. 45 
32/500V 50p 8 +8/450V.. 22p 350 +50 /825V . 55 
25/25V .. lop 8 +18/450V 250 82 +32 +32/350V 65 
60 /50V .. lop 18 +10/450V 40p 100 +50 +50 /ß50V 55p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 16, 25, 80, 50, 100, 200mF. 15V. lop. 
500mF. 12V. I5p; 25V. 20p; 50V. 30p. 
1000mF. 12V. 20p; 25V. 35p; 50V. 47p; 100V. 70p. 
2000mF. 6V. Sbp; 25V. 42p; 50V. 57v. 
2500mF. 50V. 62p; 8000mF. 25V. 47p; 50V. 850. 
5000mF. 8V. 25p; 12V. 42p; 25V. 75p; 85V. 85p; 50V. 95p. 

CERAMIC 1pF to O S1mF, 4p. Silver Mica 2 to 6000pF, 4p 
PAPER 350V -0.1 4p, 0 5 18p; 1mF 15p; 2mF 150V 150. 
500V -0.001 to 0 05 4p; 0 1 5p; 0-25 Sp; 0 47 26p. 
SILVER MICA. Close tolerance 1% 2 2 -500pF 8p; 580 -2,200 
pF lop; 2,700- 5,600pP 20p; 8,8000-0 01, mfd 30p; each. 
TWIN GANG. "0 -0" 2080F +178pF, 8Sp; 500pF standard 
75p; 365 -385 with 25 +25pF Slow motion drive 50p. 
SHORT WAVE, SINGLE. 10pP 300; 25pF 55p; SOFT 55P. 
NEON PANEL INDICATORS. 250V AC /DC Amber 20p. 
RESISTORS. 187. 1 W, 1W, 20% 1p; 2W, 5p. 10 0 to 10M . 

HIGH STABILITY. 0 w. 2% 10 ohms to 8 meg., lop. 
Ditto 5% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. S watt, 30 watt, 15 watt 
10 ohms to 100K lop each; 0 5 obm to 8 2 ohms lop. 
TAPE OSCILLATOR COIL. Valve Type 35p. 

NEW MODEL "BAKER LOUDSPEAKERS" 121n. 60 watt 
GROUP 50/12 8 Or 15 ohm high power lull range group 
speaker £17 80. 

BAKER MAJOR 12" f9.90 
Post 26p 

30- 14,600 cf., 121n. double 
cone, woofer and tweeter cons 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gases and a total flux 

' of 145,000 Maxwells. Bau 
resonance 40 cis Rated 20 
watts. NOTE : 3 or 8 or 

® 15 ohms must be stated. 

Module kit, 80- 17,000 cis 
with tweeter, crossover, battle 
and instructions. L12.50 

be- -_ , P. & p. 24. 
Please state 8 or 8 or 15 ohms. Post SSp 

BAKER "BIG- SOUND" SPEAKERS P. & p. 25p 
'Group 25' 'Group 35' 'Group 50' 

6' t £880 2wä 
inch £9.90 85Wá ó t £22 6 w; 

Bor 8 or 15 ohm 8 or 8 or 15 ohm 8 or 16 ohm 
TEAK VENEERED HI -FI SPEAKER CABINETS 
For 121n. or loto. dia. speaker 20 x 18 x 0n. £9.90 Post 25p 
For 13 x Sin. or Bin. speaker 18 x 10 x gin. £5.50 Post 260 
For 8 x Sin. speaker 18 x 8 x 8 n. £440 Post 26p 
For Bin. and tweeter 12 x 8 x 8in. £4 00 Post 25P 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p It 

GOODMANS 61in. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. 
Frequency response 30- 12,000 f4 c /s. Ideal P.A. Columns, 
Hl -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x S z 6 £4.00. 
Suitable Tweeter £2.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cis to 18,000 e /s. Sloe 30 x 
3; x 210. deep. Rating 10 watt, 8 ohm or 
15 ohm model.. £ I.90 Post 20p 
Crossover 95p. 

SPEAKER COVERING MATERIALS. Sample. Large S.A.E. 
Horn Tweeters 2- 18kc/s, 10W 8 ohm or 16 ohm 11.96 
De Lore Horn Tweeters 2 -18 Kc /e, 15W, 16 ohm 1860 
CROSSOVERS TWO -WAY 8000cps 3 or 8 or 16 ohm 96p 
LOUDSPEAKERS 3 OHMS. 7 x 41n. 1125; 8;tn. £1.50. 
8 x Sin. 1180 ßlu. 1175; 10 x 8in. 11'90; loan. 12.00, 
SPECIAL OFFER: 80 ohm, Min.; Min. 35 ohm. Pin., 
8in., 25 ohm. Min. dia., Si.. dia, 8" x 4" £ I EACH 
15 ohm, 8 ;in. dia.; 8 x 4in.; 7 x 4in.; 8 x Sin. TYPE 
8 ohm, 2iin.; Min.; Olio.; 6in. dia. (6 41n. 8 ohm £1.60) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 io. diameter 4 watt 12.50. 10in. diameter 5 watt 12.60; 
12 in. diameter. 8 watt 1296. 
VALVE OUTPUT TRANS. 25P; MIKE TRANS. 50:1 26p. 
5 WATT MULTI -RATIO. 8, 8 and 15 ohms, 80p. 
Mike trans. mu metal 100:1 £125. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP 
AMPLIFIER 
All purpose transistorised. Ideal for 
Groups, Disco and P.A. 4 inputs 
speech and music. 4 way mixing. Carr. Output 8/15 ohm. cc. Mains. 4 1100 Separate treble and bus control.. 
VALVE MODEL 100 WATT CALLERS ONLY £59. 

BARGAIN AM TUNER. Medium Wave. £4.95 Translator Saperhet. Ferrite aerial. S volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recording.. 
Will mir Microphone, record., tape and tuner 

£3.95 with separate controls into single output. 9 volt. 

2 STEREO VERSION £595 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor £4.50 Push -Pull Ready built, with volume, treble 
and bass controls 18v. DC4 operation. 

COAXIAL PLUG lop. PANEL SOCKETS lop. LINE 18v 
OUTLET BOXES, SURFACE OR FLUSH, Sop. 
BALANCED TWIN FEEDER 800 ohms Sp yard. JACK 
SOCKET Std. open -circuit 14p, cloud- circuit Pop. 
Chrome Lead Socket 45p. Phono Plugs Op. Phono Socket 6p. 
JACK PLUGS Std. Chrome 15p; 8-5mm Chrome 12p. DIN 
SOCKETS Chassis 3 -pin lop; 5-pin lop. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin E6p. 
VALVE HOLDERS. 5p; CERAMIC Op e CANS 5D. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Reversible 42 Watt, f I.95 spindle 11" x 'for ". size 81" a 8 ". As 

illustrated. With Cooling Fan 240V A.C. Post E5p 
ONE RPM GEARED MOTOR 
240v. A.C. mains. Ideal for displays/ 
disco ligbtwheels. 
E.M.I. GRAM MOTOR 
120v. or 240v. A.C. 2,400 rpm. 2-pole 
70mA. Sise 21 x 21 x 21 in. 

9513 o 
LI.00 

Post 25p. 

RADIO COMPONENT SPECIALISTS Open9 -6337 
WHITEHORSE IROA, IDICROSDON 

Minimum post 20p. Illustrated Colour Brochure, Radio Books 8 Components Lists IOp. Buses 50, 68, 159. Rail Sfhurst. Tal. 01.684 1665 
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IMAGINATION! 
Kit comprises 
EVERYTHING: 
Case, cables, 
coil connectors, 
Silicon grease, 
8 -page 
instruction 
leaflet. 

.,...essoo4 

L 
the 

4 :: 
**4 

SFISSSITE 
Electronic Ignition Kit 

only £9.35 
Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 
minutes when built. 

Sustained peak performance. Up to 20% fuel saving. 
Instant all- weather starting. Faster acceleration, higher 

top speed. Suitable for all engines up to 8 cyls. Longer 
spark plug life. Longer battery life. Contact breaker 
burn eliminated. Purer exhaust gas emission. 
A new development from the manufacturers of Gunton ignition. Price: £9.35 inc. 

V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 

available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS. r f f fi f f fi fi fu 
ORDER NOW To: ELECTRONICS DESIGN ASSOCIATES, 

182 Bath Street, Walsall WS1 3DE. Phone: 33652 ' 
Please send me one SPARKRITE Kit complete. I enclose 
P.O. /Cheque for £9.35. Or for ready built unit £11.55. 

1 

1 

NAME 

ADDRESS 

(Live near Walsall? Call in for an actual workshop 
It really is convincing). 

1 

1 
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SPECIAL 00 MHz SCOPE - 
SOLARTRON CD1212 ONLY £50. 
Has to be a snag. There are no 
plug -in Y amps available. 
TB-100 nanosecs per cm to 5 secs 
per cm in 24 calibrated ranges. 20 
nanosecs per cm with times 5 expan- 
sion. Sin flat faced tube. Trace 
locator. 0.2 microsec signal delay. 
Built -in calibrator 1kHz square wave. 
200 micro volts to 100 volts in 18 
calibrated ranges. Tube sensitivity 
3V /cm. Main Frame Y Amp boosts this 
to better than 200 MV per cm at 
40 MHz. 240V 50 Hz input. Complete 
with full manual including plug -in 
circuits. Come and see one working 
or Carriage £1'50. 
12' LONG PERSISTANCE CRT. 
Full spec. Price £1250 to include 
V.A.T. and Carriage. 
MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your Scope and have two traces 
for ONLY £5.50, P. 6 P. 25p. (Not 
cased, not calibrated.) 
NEW WIDE RANGE WOBBU- 
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose scope. 
Full Instructions supplied. Connect 
8 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£575, P. & P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 
SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £7.05 
each, P. & P. 25p. (Not cased, not 
calibrated.) 
GRATICU LES. 12cm x 14cm high 
quality plastic 15p each, P. & P. 5p. 

PLEASE ADD 10%, V.A.T. 
Open 9 a.m. to 6.30 p.m. any day CHULTMEAO LTD 

7/9 ARTHUR ROAD, READING, BERKS. 
(rear Tech. College) Tel.: Reading 582605/65916 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors k and # watt, many high 
stabs, etc. Fine value at 50p, P. A P. 

P.C.B. PACKS S 6 D. Quantity 
2 sq ft -no tiny pieces. 50p plus 
P. & P. 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 20p. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS. 
Various. £2, P. k P. 37p. 
CAPACITOR PACK -50 Brand 
new components, only Sop, P. 8 P. 
17p. 
POTS -10 different values. Brand 
new. SOp, P. & P. 17p. 
TRIMMER PACK. 2 Twin 50 /200pF 
ceramic 2 Twin 10 /8gpF ceramic; 
2 min. strip with 4 preset 5 /20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
25p the lot, P. & P. 10p. 
FLAT FACED 4" TWIN BEAM 
TUBE type CV2193. Green trace. 
Brand new E4 each, P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett -Packard. Brand New. 
31p each. Holder 1p each. Inform- 
ation Sp. 
PHOTOCELL equ. OCP71, 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for 50p. 
MODERN TELEPHONES type 700. 
Two -tone grey, £3.75 each. The same 
but black, £275 each. P. & P. 25p 
each. 
Also TOPAZ YELLOW EO. 50 each, 
P. & P. 25p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each, P. & P. 
25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £350. 

Send this coupon with 15p for post and 
inclusion on our regular mailing list. 

1 
I NAME 

ADDRESS 

AUDIOTRONIC HOUSE, THE HYDE, LONDON, NW9 6JJ 



YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS "! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might be produced then -now get 
the fantastic ASTRAD 17 and SEE for yourself that the 
incredible Russians have done it all NOW! It's the radio 
perfectionist's dream come true! THIS ONE SUPER- 
SEDES ALL EARLIER MODELS! It will probably make 
your present radio seem like a "crystal set "! Complete with 
optional battery eliminator for both battery and mains use! Were 
almost giving them away at only L18.50 -a mere fraction of 
even today's Russian iracle price! We challenge you to 
compare performance and value with L80 radios! *Send quickly, 
test on mail order 7 day appro. from receipt of goods -refund 
if not delighted. Or call. Volume controlled from a whisper to a 

roar that would fill a hall! Much wider band spread, for absolute 
"pinpoint" station selection! Plus "MAGIC EYE" tuning 
level indicator for ultra perfect tuning sensitivity! Yes, the 
Russians have surpassed themselves, proving again their fantastic 
ability in the field of electronics and brilliantly 

r 
eflecting their ad- 

vanced micro -circuitry techniques in the field of communica- 
tions. Yes, EVERY WAVEBAND instantly at your fingertips in- 
cluding Standard Long, Medium, Short and Ultra Short 
Waves to cover the four corners of the earth during 24 hours 
a day, including all normal transmissions, VHF: FM /USW, 
AM: LW, MW, SW, gets, locally, local & new stations not yet 
operational, and messages from all over the world! Expensive 
TURRET TUNER side control waveband selection unit (as used 
on expensive T V's!). Every waveband clicks into position giving 
incredible ease of station tuning! Genuine push -pull output! ON /OFF 
volume and separate Treble and Bass tone controls for utter per- 
fection of reproduction and tone! Press -button dial illumination! 
Take it anywhere -runs economically standard batteries or 
direct through battery eliminator from 220/240V AC mains supply. 
Internal ferrite rod aerial plus built -in 'rotatable" telescopic aerial 
extending to 39 ins approx. It's also a fabulous CAR RADIO. 
Can also be used through extension amplifier, tape recorder 
or public address system. SIZE 13 x 10 x 4 1ins overall approx. 
Magnificently designed in highly polished cases. Made to give years 
of perfect service. (U.K. 

e 
rvice facilities & spares available for 

years & years to come, if ever necessary!). With WRITTEN 
GUARANTEE, manual with simple operating instructions & circuit 
diagram. PLUS Ultra- sensitive earphone for personal 
listening. ONLY L113.50 (with in 'battery eliminator L2-25 
extra). BOX, POST, ETC. 45p. NO MORE TO PAY! *BUT 
WAIT, for only 75p extra you get the sensational "COM- 
PUTERISED" WORLD TUNING GUIDE (!t enables you to 
zone & time in a flash for transmissions the whole world over -even 
a child can do it in a flash -it even lets you know when to tune 
into the U.K., when abroad. NO GUESSING! NO MESSING!) 
PLUS Standard longlife' batteries and converter plug. 
(Sorry -We cannot change these new radios for any earlier model 
purchased.) Send quickly to Uxbridge Road address, or call at either 
store. Many fantastic bargains always on display at both scores. 

TNDUSANDSof MILES IIICED to INI IES? 
1973 RUSSIAN RADIO TECHNOLOGY 

SHRINKS THE WORLD!* COMPUTERISED 

THS'FAN \BFLÖÚ ASTRAD 17 
u 
l 
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ORTABLE 
RADIO & COMMUN ICATIONS 

u ( IT RECEIVER WDRlD wiD[ 
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%UUflCXXSPoUflIÑSW!SSIUNS 

ES,24,9 1miies 
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Z8TRANSISTORS 
AND DIODES! 

WAVEBANDS: 
STANDARD LONGaed MEDIUM 

80 Ú TRARSNORTEWAá 

(V.H.EAl UI W. 

BOX 

0E18.5 ETC 

MAINS/BATTERY 
ELIMINATOR £2.25 extra 

SAVEf23e03 NOW." 
EVINOS 

SOII D STAT// 
This equipments got 

EVERYTHING! 

BATTERY /MAINS AC 

Combined 

V.N.I AMIIM 
RADIO and 
CASSETTE 

TAPE RECORDER 
& PLAYER 

XI-Mfg 

UXNFNS af IX(fl7M IXf lierilig = _ "MAGIC EYE""tunin y level indicator 

`iplE!` ~ I 

MUST 

TO 8 9 O. 
FIRST TIME EVER! 
*NOWAVAIEABLE WITH 

fabulous'COMPUTERISED' 

WORLD TUNING GUIDE! 
NO MORE GUESSWORK - 

INSTANT DATA at your fingertips - 
enables you to NIA &TIME INA FLASH 

for transmissions the world over! 

V 

I4NPP W AC /DC BATTERY/MAI NS 

CaLcette 
TAPE 

RECORDER 
&PLAYER 
With remote 

control 

microphone. y 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities "thunder" ahead with an offer that's FANTASTIC 
(even by our standards!). We've snapped up 500 magnificent machines. Lates 
sensation in the world of sound! First -class makers! Fabulous VHF, AM/ 
FM Radio AND Cassette Tape Recorder & Player combined & it also 
runs off standard batteries or mains. (Simply plug in the 220/240V AC line 
cord). Record and play back anything, anywhere! IMPORTERS RECOM- 
MENDED RETAIL PRICE L44! WE OFFER AT UNDER HALF PRICE! 
Wonderful features: * Press- button Keyboard Control Panel or 
latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check/ ding level indicator or built -in automatic Leveller! * Sep- 
arate ON /OFF and HI -LO volume controls! * Heavy duty built -in 
speaker! * Earphone (for personal listening or "monitoring ") and extension 
speaker sockets! * Remote control microphone! * Built -in swivel 
telescopic extension aerial (24in approx.)! Magnificently made case with 
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 
120 -minute Cassette Tapes, obtainable everywhere. AND the amazing built -in 
full circuit VHF, AM /FM Radio gives you superb clarity of tone, incredible 
station selection. Unique rotating Station Selector Dial -gets, locally, city and 
regional stations in every part of the country, plus B.B.C. National, VHF. Picks 
up dozens of foreign stations. Fabulous in your car! You could pay E E E's 
more for a Car Radio or Car Cassette player ALONE! OUR FANTASTIC 
PRICE ONLY L20.97 carr. etc. 43p. No more to pay! Complete with 
simple instructions, remote control microphone with on /off switch and 
microphone stand. WITH WRITTEN GUARANTEE. Send quickly, test 
on 7 days mail order approval from receipt of goods, refund if not delighted. Or 
call. BON US OFFER: Batteries and Cassette Tape 28p extra if required. 
Callers: ACCESS & BARCLAYCARDS ACCEPTED AT BOTH STORES. 

SHOPERTUNITIES LTD. 

FIRST 

CLASS 

MAKERS 

egr- 
Ì WE COULD 

CHARGE, UP 7° 
£26e97! 

°?IO'95 
PO50p ETC. 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
de -luxe portable BATTERY /MAINS tape recorder and player -and incredible 
Shopertunities bring it to you for ONLY L10.95! Due to our cut price we 
cannot name first -class makers -but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. No 
fiddling with awkward cape and reels, just "slap -in" a cassette and off you go! 
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.) 
Amazing performance ensures perfect tapings and superb reproduction! Remote 
control microphone. Rapid Rewind! Fast forwardl Beautiful tone from a 
whisper to a r! Complete- record anywhere, indoors or out! Runs on 
standard batteries AND 220/240V AC mains. Separate jacks for remote 
control microphone, etc. Size 9 1in x Sin x 2 +inapprox. Design can vary slightly. 
With carry handle. WRITTEN GUARANTEE and full instructions. (Importers 
recommended selling price E26.97!) OUR PRICE ONLY LI0.95 post etc. SOp. 
NO MORE TO PAY! * Send quickly, test on mail order 7 day appro. 
from receipt of goods -refund if not delighted. BON US OFFER (one per 
customer)- Cassette tape, set of standard batteries AND microphone 
st:: .1 all for 55p extra, if required. 

F-Order by post to Uxbridge Road address or call at either store. Bargains 
galore at both stores -(COMMERCIAL TRAVELLERS PLEASE NOTE: 

Merchandising office at Holborn store.) 

Dept. WP/NC/34, 164 UXBRIDGE ROAD (facing Shepherds Bush Green), 

i. ONDON, W12 8AQ (Thurs. I, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opp. Chancery Lane), LONDON, W.C.I (Thurs. 7) BOTH STORES OPEN MON. TO SAT. 9 A.M. UNTIL 6 P.M. 
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Why pay more - look at our 
Fantastic Bargain Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "White" HIFi Stereo System to blend with modern furnishings. 
Solid stau fully transistorised tuner /amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long /Medium /Short /VHF, 8 watts per channel 
(music power) output. The laust BSR C129 4 speed Mono /Stereo 
record changer. Two white matching bookshelf speaker units. 

OUR PRICE £55.00 

n .ilrî . __` 

Credit terms 15 00 deposit plus 12 00 p. & p. followed by 12 pay- 
ments of 14 80. Total Credit Terms L112 60 SEND 1700 TODAY. 

KLINGER 
FIVE NINETY THREE 
UNITAUDIOSYSTEM 
with BSR McDonald 
4 -speed Record Player, 
matching 4 -unit Loud- 
speaker Systems and rxage " E i 

FREE Stereo Need 
phones. 
High performance Stereo 
Amplifier designed for home 
entertainment at economical 
cost. Represents considerable advance in solid high fidelity 
stereo amplifiers. Outstanding performance is allied to meticulous 
construction, comprehensive facilities. Installation simplicity and 
attractive styling. 
10 watt per channel power; push button selectors; tone controls 
Wince control; tape record and replay facilities. Stereo headphone 
socket on front panel with automatic speaker muting; Teak finish. 
Our price /75.00+ 112.00p.ip. 
Credit Terms /7.50 deposit + L1.00 p. & p. II monthly payments 
of U 46 (total 01778) 
Sandra .50 today. 

THE AVON AUDIO SYSTEM 

. .V;..1 `1 t 

The uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb clarity. 
Push button band selection, 10 watts total output. Frequency response 
25 -18000 Hz. 
BSR 4 SPEED STEREO/MONO TWIN ELLIPTICAL SPEAKER. 
RECORD CHANGER plays all These low impedance, perms - 
topes of 7in., IOin., and 12in. nent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 
or automatic play. the fullest range of audio 

reproduction. 

EASY TO INSTALL -NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price E4574. OUR PRICE 

C35.00. Credit Terms 03.50 
deposit plus C2 Post & Packing 
followed by 12 payments of C3.10 
(Total Credit Terms (40.70) 
Dont miss this bargain. 
SEND £550 TODAY 

ALL EQUIPMENT COVERED 12 MONTHS FULL GUARANTEE 

IN CALLERS WELCOME ` um 
Please send me free details of your range 

Post coupon 
NOW for 

leaflets 

610 

Name 

Address PWI 1173 E ® radio 100. Chase Side London N.14 , 
Tel: 01 -886 3133/9666 

DABAR MN3 MIXER KIT 

Í 

INTRODUCING THE NEW DABAR MINI THREE CHANNEL 
MIXER KIT WITH THE FOLLOWING FEATURES: 

* Three Inputs easily adjustable to suit users Input requirements, e.0., 
Mle., Tape, Disc., etc, 

* Uses advanced design with five Integrated circuits. 
* Slider fader volume controls mount directly on P.C. board. 
* Full range bass and treble controls. 
* Guaranteed top tirade components with fibreglass printed circuit board, 

readdrllled and tinned. 
* Battery operated (2 a PP3) not supplied with kit, 

* Easy to follow assembly Instructions (available separately ¿Sp). 

* Attractive ready punched lacia plate, available at extra coat, gives that 
professional finish to the unit. 

* Size: 9.5" x 4.8" x 2 ". 

PRICE: KIT ONLY L11.00 
FACIA PLATE LI 50 
MANUAL AND ASSEMBLY INSTRUCTIONS 25p 
AVAILABLE READY BUILT WITH FACIA L11 00 

ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K. 

S.A.E. ALL ENQUIRIES. 

DABAR ELECTRONIC PRODUCTS 

98, LICHFIELD STREET, WALSALL, STAFFS, WS! IUZ. 

ELECTROLYTIC CAPACITORS OF /V 2000/50, 2500/50, 5000/50, 
10,000/50, 12.500/60. All at 50p each, poet paid. 
SPECIAL OFFER: WIRE -ENDED METALLIZED FILM CAPACITORS 
2 2UF 03V 15p. 4UF 83V 20pß OUF 03V 20p, OUF 63V 26p, 1OUF 83V 26p. 
All poet paid. 
SOKIOL DE- SOLDER KIT: includes 20ft special copper braid, chemical 
solution and instructions L1, poet 15p. 

DELCOREMY 12 Volt Car-Horn Relays 50p, post paid. 
SUBMINIATURE PLUS -IN CRYSTALS for radio control. 28.985MHz 
and 27 025MHz 70p each, post paid. 
AMERICAN DYNAMOTOR ROTARY TRANSFORMERS. 
Input 27 Volts D.C. Output 255 Volte D.C. at 75 M/A L1.00, post 30p. 

PLESSEY VIBRATORS Type 1214 50p, post paid. 
ADD 10% V.A.T. 

SEE OUR OTHER ADVERTISEMENTS IN 
RADIO & ELECTRONICS CONSTRUCTOR 

ELEKON ENTERPRISES 
224a St Paul's Road, Highbury Corner, London N.1 

Telephone 01-359 4224 

Newest, neatest N T E R L- D- C- K -I-N -G 
system ever de. 
v:sed for storing PLASTIC STORAGE DRAWERS 
smell parts and 
components : re. f i /,: i 
siscors, csDacitors, 
diodes, transis. ! .11 16ti IIIIIIII 

plastic 
suc. Rigid n- SIR! 

0101 
i NO plàstie unies, n- 

terlock together 
1 

in vertidl and CO ,I 11 III 

horizontal tom- DISCOUNT I -- M 

binations. Trans- 
parent plastic 
drawers have label PRICES .Í11(A' 

slots. ID, 2D have 
removable space dividers. Build u 
any size cabinet for wall, bench or table top. 
SINGLE UNITS (5'x2x2 }) [I.40 Dozen 
DOUBLE UNITS 1230 Dozen 
TREBLE (3D) !2.50 for 8 

DOUBLE TREBLE 2 drawers in one outer case (6D2) [3.60 
for B extra large size (6D I) £3.40 for 8, Carriage 35p Orders over £10 post free 
QUANTITY DISCOUNTS! 5% in CI for orders over C10, 7 }% over 
L 10, 10% over E50. Quotation for large quantities. 
PLEASE ADD 10% VAT TO TOTAL REMITTANCE. 

L 
(Dept. 

P N), 1241- 
CRICKLEWOOD BROADWAY, 

5 SIZES 
MISER 

IVORVET aseo,tsn 



NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 0.83 EF80 0.46 
DY51 085 EF83 1.08 
DY86/7 0-42 EF85 0.48 
DY802 0-45 F.F86 0.90 
EABC80 1.00 EF89 0.81 
EB91 0.88 E591 1.80 
EBC81 
EBF80 

0.75 
0.80 

EF92 
EF96 

1.40 
1.85 

EBF83 088 EF183 060 
EBF89 0-68 EF184 0.60 
ECM 0.76 EH90 0.58 
EC88 0-77 EL34 0.96 
ECC81 0-45 EL38 1.06 
ECC82 048 EL8I 0.90 
ECC83 045 EL84 0.47 
ECC84 0-66 EL85 0.65 
ECC86 0-53 EL86 0.96 
ECC88 0.76 EL95 0.70 
ECC189 0.71 EL91 1.81 
ECFBO 0-68 ELMO 1.30 
ECF82 0-78 EM84 1.18 
ECF86 0-71 EM87 1.18 
ECH81 100 EY51 0.88 
ECH83 1.00 EY86/87 0.42 
ECH84 0-78 EY88 0.64 
ECL80 0-68 EZ80 051 
ECL82 081 EZ81 040 
ECL83 088 0Y501 0.90 
ECL86 013 0Z34 0.78 

PC86 0.75 
PC88 0.76 
PC97 0.45 
PC900 0.56 
PCC84 0-52 
PCC88 0.80 
PCC89 086 
PCC189 0.66 
PCF80 0.51 
PCF82 1.80 
PCF88 0-65 
PCF200 0-85 
PCF201 0-87 
PCF801 0-66 
PCF802 0.71 
PCF806 0.68 
PCH200 0.88 
PCL82 0-54 
PCL83 0.86 
PCL84 0.69 
PCL85 0.68 
PCL86 0-88 
PCL805/85 

068 
1-55 
080 
0.88 
0.76 
0.88 
050 
098 

PD500 
PFL200 
PL38 
PL81 
PL81 A 
PL82 
PL83 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZ1 0-60 
AZ31 066 
CHL31 1-00 
CL33 1 50 
CY3I 0-50 
DAF91 0.80 
DAF98 0-60 
DCC90 1-86 
DF91 0-80 
DF96 0-50 
DK91 0-46 
DK92 0.70 
DK96 080 
DL92 0.40 
DL94 0.48 
DL96 0-66 
DY86/87 0.87 
DY802 0-87 
EABC80 0.88 
EAF42 0-76 
EB91 Oßß 
EBC33 1-00 
EBC41 0-76 
EBC8I 0.88 
EBF80 0-40 
EBF83 040 
EBF89 0.88 
EBL31 160 
ECC81 0-40 
ECC82 088 
ECM 038 
ECC84 0-80 
ECC86 040 
ECC88 0-40 
ECH36 1-25 
ECH42 1.00 
ECH81 0'80 
ECH88 0.45 
ECL80 0.46 
ECL82 0-86 
ECL83 0-e8 
ECL86 0-40 
ECLL800 2ß6 
EF37A 1-20 
EF39 1.80 

EF80 0-25 
EF85 0.86 
EF88 0-80 
EF89 0-28 
EF91 0-87 
EF92 0-86 
EF9S 0.40 
EF98 0-06 
EF183 0.80 
EF184 0-86 
EL32 060 
EL38 1-76 
EL34 0.50 
EL38 0-60 
ELI? 8.86 
EL41 0-90 
EL42 0-90 
EL64 0-25 
EL95 0.86 
ELL80 1-00 
EM80 0-45 
EM81 0.80 
EM84 0.35 
EM85 1.00 
EY51 0.40 
EY86 0.40 
EZ40 0-75 
F.Z41 0-76 
EZ80 0.28 
EZ81 0.29 
OYS01 Oß0 
0330 0-46 
OZ32 0-50 
0Z34 0.60 
OZ37 1.25 
HN309 1.50 
KT61 1-76 
KT68 8-86 
KT81 17C5) 

1.18 
KT81 1-76 
KT88 2.25 
KTW61 1-00 
MU14 1-00 
N78 1-80 

P086 0-60 
PC88 0-00 
PC97 0.46 
PC900 0-48 
PCC84 0.40 
PCC88 0.66 
PCC89 0-50 
PCC189 0-80 
PCF80 0.80 
PCF82 0-86 
PCF86 080 
PCF801 0-60 
PCF802 0.60 
PCF805 0 80 
PCF808 0.76 
PCF808 0-85 
PCL82 0-86 
PC1.83 OBe 
PCL84 0-45 
PCL85 0-50 
PCL86 0.46 
PCL805/85 

0.50 
PD500 1.30 
PEN45 0-76 
PL36 0.66 
PL81 0.60 
PL82 0.46 
PL83 0.46 
PL84 0.40 
PL500 0-75 
PL504 0-76 
PL508 0-90 
PL509 1.66 
PL802 0.96 
PX4 8.00 
PX25 8.00 
PY33 0-88 
PY81 080 
PY82 086 
PY83 Oß8 
PY88 0-40 
PY500 0.47 
PY811800 0-50 
PY801 0 50 

EXPRESS 
POSTAGE 
50 for I Valve. 
Each additional Valve 
add 22 

PL84 
PL504 
PL508 
PL509 
PL802 

0-66 
0-88 
1.05 
1-65 
0-98 

30C15/ 
PCF800 1 O 
30C17 1 00 
30018/ 
PCF806 0.90 

PY33 0.68 30F5/PF818 
PY81/800 0-50 1.10 
PY82 0-66 30FL1/ 
PY88 0-80 PCE800 0-75 
PY500A 1.06 30FL2 0.76 
PY800 0.60 30FL12 1-05 
PY801 0.60 30FL14 0-86 
U26 1.00 30L1/PL084 
U191 1.00 0.52 
U193 0.60 30L15/POY:805 UABC80 
UBC81 
UBF89 

0-90 
0.70 
0-60 

1.06 
30L17 0-90 

UCC85 0-80 30P4MR 1.80 
UCH81 1-00 30P12/P0801 
UCL82 0.70 1.06 
UCL83 0-70 30P19/PC802 
UF89 0.80 1-00 
U7.84 0-95 30PL1/PCL801 UY85 0.60 
6/30L2/ 
ECC804 1.00 
6F23/EF812 

096 
30PL13/ 
PCL800 1.20 

1-05 30PL14/ 
3001/PCF80 PCL88 1ß6 

0.61 30PL16 1.06 

8P41 8-00 516 0 80 
OP61 076 6J 7M 0.46 
T41 1.00 8370 0.40 
U14 1.00 6KOOT 0.75 
U25 0-86 8K7M 0-48 
U26 0.86 6270 0.80 
U191 0.76 6K8M 0.00 
UABC80 0-40 8X80 0.45 
UAF42 0.75 ßK26 0.76 
UB041 0.75 61,60 0.66 
UBC81 0-46 6Q710 0.60 
UBF80 0.40 6Q70 0.50 
UBF89 0-40 88L70T 046 
UCC85 0-46 08/770T 0.45 
UCH42 0-75 68Q70T 0.60 
00081 0-40 6050 0.76 
UCL82 0.86 8V60 0-40 
UCL83 0.70 BV60T 0-46 
UF41 0.76 6X4 0.40 
UF89 0-40 6X611 0.40 
01.41 0.86 6X50T 0.46 
UL84 0.48 786 0.75 
UY41 0.48 7B7 0.70 
11Y85 0.40 705 1.00 
V R106-30 0-40 7C6 0.76 
VR150-30 0-40 7H7 0-70 
0A2 0-40 7R7 0.76 
OB2 0-40 787 2-25 
1115 0.46 7Y4 0.76 
185 0.80 12AT6 0.40 
1T4 0.80 12AT7 0.40 
384 0.40 12AU6 0.46 
3V4 0.48 12AU7 0.88 
5R4CY 0.76 12AX7 0.88 
5040 0.40 12BA8 0.46 
5V40 0.50 128E6 0.60 
5Y30T 0.46 3001 0.30 
5340 0.45 30015 1-06 
6 /á0L2 080 30017 1-10 
OAKS 0.40 30018 0.80 
GAMS 0.90 30F5 1.10 
6AQ5 0.42 30FL1 0.75 
6A87ß 0.86 3OFL2 0.76 
BATO 0.88 30FL14 0.86 
BAU6 080 30L15 1.05 
6BA6 
BBE6 
68E16 

0-28 
0.82 
0.75 

301.17 0-90 
30P4MR 1.30 

OBJ6 0.65 30P12 1.06 
6BQ7A 0.55 3OP19 1.00 
6BR7 0.90 30PL1 0.96 
61387 
BBWB 

186 
0.90 30PL13 180 

BBW7 0.90 30PL14 1-25 
604 086 35W4 0.40 
601360 1.80 35240T 0.70 
OCHO 0.60 6001360 1-20 
BCW4 
6F23 

0.70 
1.06 807 060 

6E25 1.00 813 ITT 218 
ßF28 0.70 813 USSR 
635E 0.80 26.75 
ßJ50 0.45 888A 0.86 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

Op for Drat Transistor. 
for each add ittrnal add lard, Texas, RCA, Fer- 
1p ranti, Motorola, ITT, 

Fairchild, Lucas, etc. 
AA119 0.7 
AAZ13 0.10 

130132 080 
ßF116 0-25 Quantity discounts on 

AAZ15 0.10 
AC107 0.85 

85167 0.25 
ßF173 085 application. Send SAE 

AC126 0-25 
AC127 085 

ßF179 0.30 
ßF180 0.30 for full lists. 

AC128 085 ßF181 0.82 
AC I76 0.25 ßF194 0.15 
AC187 085 ßF196 0.16 0016 075 ZTX500 0-16 2112846 0.60 
AC188 0-25 ßF197 0.15 OCIO 0-96 FIX 501 048 2/72904 0-18 
ACY2I 0.20 BF200 0.85 0023 0-85 ZTX503 017 2N2904A 026 
ACY39 055 BFS61 Oß5 OC26 0 40 2TX631 0-80 2112905 52e 
A D140 0.50 BF898 Oß5 OC28 0.66 ZTX650 0ß0 2N2905A 0.28 
ADI49 0.50 BFX29 0.25 OC36 0-60 711914 0-7 2N3908 020 
AD161 0-85 BFX88 Oß0 0038 0-66 IN4001 0-8 252926 0.30 
AD182 0.86 BFY60 Oß0 0043 0.40 IN4002 0.7 2N3053 0-20 
A F115 Oß4 BFY51 0.20 0044 046 IN4003 0-8 2N3066 066 
AF116 Oß6 BFY62 0.20 OC46 0.16 IN4004 0-8 2N3525 0-75 
AF117 0-20 BFWIO 061 0071 046 IN4006 0-10 2/13614 0.69 
A F186 0-40 8E100 0.16 0072 0ß6 IN4008 0-18 2N3816 0-76 
AF239 0.40 BY126 015 0078 0.40 IN4007 0.16 2E3702 0-10 
ABY27 0.30 BY127 0.15 0077 0.45 IN4009 06 2173703 0.10 
A8Y28 025 BZX61 nerlee OC81 0-25 IN4148 0-8 2N3704 0-10 
BA 102 Oß0 0.12 00810 0-25 I13921 0-10 2N3705 040 
BA115 0.7 BZY88 eerie, 0081Z 0-66 I82033 0ß0 2N3700 0-10 
BC107 0.10 0.10 0083 0.25 IB2051A 0.20 2N3707 0-10 
BC108 010 CR61.O5 Oß6 0C140 0-66 182100A 0ß0 2173708 0-10 
BC109 0.10 CR81 -40 0.85 00170 0.26 I89010 086 2N3709 0-10 
BC113 0.16 CR83 -06 0.30 00171 0.80 217696 0.16 2N3710 0.10 
BC117 Oß0 CR83.40 0.46 OC200 0.46 217897 046 2N371I 0-10 
BC143 0.85 MJE340 0.50 00201 0.76 2N700 0.10 2N3819 0ß6 
BC147 0.12 MJE370 0.70 00202 0-80 2N708A 0.18 3113820 050 
BC148 0.10 MJE520 0.75 00203 0.60 2N1131 0.25 2N3823 0-88 
BC169C 0.12 MJE2955 1.10 OCP71 1-25 2N1132 0-25 2N3903 0-16 
BC182 0.10 MJE3OS5 0.76 ORP12 0.50 2N1302 0.18 2143804 0-17 
BC182L 0.12 MPF102 0.42 ORP80 0-40 2N1303 04e 2N3905 0-81 
1301841. 0.11 MPF103 0.35 T1005 0-80 2171304 0ße 2N3904 0-18 
BCY32 0.60 MPF104 0.37 TIC44 0-35 2N1305 Oß2 2N4068 0-18 
BCY33 0.84 MPF105 0.40 TIC2260 1.50 2N1308 0.28 2N4050 0.9 
BCY34 0.85 NKT404 0.60 TIL209 0.80 2E1307 085 254060 0-18 
BCY70 0.16 OA5 050 TI043 0-86 2N1308 Oß6 2N4001 018 
BCY71 980 OA10 085 ZTXI07 0-16 2N1309 0-87 2N4062 0.18 
BCY72 0.15 0A79 0 7 ZTX108 0.18 2171813 0-20 3N1a 0.81 
BCZ1I 0.60 0A81 010 2T X300 0-12 251614 0.20 40360 0-40 
BD12I 0.75 0A91 0.7 ZTXS01 0.16 2E2147 0.76 40381 0-40 
BD124 080 0A200 00 ZTX302 0-18 2/72160 0.69 40362 0.50 
BD131 0.76 0A202 0.10 2TX304 0.26 2N2389A 0.15 40430 100 

8217400 080 8N7425 0.48 0507473 0.40 83174107 0.60 81174157 1.80 
8117401 0.20 0177427 0.42 ßN7474 0.40 03074110 0.80 81774170 4.10 
8N7402 0.20 8117428 0.60 8117475 0.66 ßN74111 1.45 83074174 8.00 
8117403 080 8N7430 0-20 8N7470 0.46 8N7411ß 1.00 8N74176 1.86 
8117404 0-20 8117432 0.42 8117480 080 8N74119 1.90 8574176 1.60 
6107405 080 BN7433 0.70 807482 0.87 ßN74121 0.60 61174190 1.00 
8E7406 0.80 8177437 086 0N7483 1.00 81174122 1.86 81174191 186 
8117407 0.80 8177438 0.86 8N7484 0.00 ßN74123 8.70 03074192 2.00 
8/77408 0-20 8117440 080 8E7486 0.45 8N74141 100 ßN74193 2.00 
ßN7409 0.45 8N7441AN 8177490 0.76 ßN74146 1-60 13E74194 8.50 
8N7410 Oß0 0.76 8N7491Á11 81174160 8.85 ßN74195 186 
8117411 088 811744.2 0.76 100 81474151 1.10 8N74198 1.04 
6N7412 1042 8N74á0 0-20 ßN7492 0.75 8/774164 2.00 ßN74197 1.60 
8N7413 0.80 8N74ó1 Oß0 8/17493 0-75 131774155 1.65 81774198 4.60 
8807416 0.80 ßN7463 Oß0 0E7494 0.80 81774156 1.55 81/74199 4.80 
ßN7417 0.00 8117404 080 ßN7496 0.80 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

ßN7420 0.20 
8107422 0.48 
8117423 0.48 

0N7460 Oß0 
8N7470 0.30 
8N7472 0.80 

8N7496 1.00 
0N7497 685 
ßN74100 2.50 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8.00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A /c's available to approved 
companies on application. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m. -5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. 

RST 
VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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Exciting...the Stereo 21! 
Can you really get 
sound quality like 
this FOR LESS 
THAN f18? 
YES, YOU CAN! 
WITH THE NEW 

STER E21 

Until now, richly satisfying sound has always cost a richly satisfying price. But not 
any more! For an almost unbelievable L17 .95, you can have Stereo 21 -audio for the 

connoisseur! Whatever your taste in music, you can hear it on STEREO 21 

the way its composers heard it in their dreams! Beethoven or 
Mahler ... Ellington or Jellyroll Morton ... Das Nibelung 

or Jesus Christ Superstar ... Carols from King's 
College Chapel or the return of a Beatle .. . 

everything from a prettily fluting baroque 
organ to the newest pop group at full 

throttle- STEREO 21 does them 
all justice! 

And have you ever seen a handsomer 
audio installation? Compact enough 

to go in a university student's bedroom - 
study, elegant enough for the suavest 

penthouse pad in Town, STEREO 21 

offers you all the pride of possession as 

well as a thrilling musical experience! 
Top -quality amplifier, BSR turntable, match- 

ing speakers. Deck and speaker cabinets you 
simply wrap round and glue to build. Screw 

in the amplifier and connect up (all push 
fit no soldering whatsoever), so simple 
literally anyone can do it. Except for glue 

and panel pins all parts supplied in- 
cluding full instructions -all for £17.95 

(plus the cost of post and packing if 
you buy by mail), and -to round 

it all off-a money refund if not 
satisfied if your pleasure in 

STEREO 21 is not complete! 
Just think -in only a few days 

you could be giving your ears 
the treat of a lifetime -AND 

introducing your envious friends 
to STEREO 21 ! 

Personal shoppers an n mail order price 

£17.95 INCLUDING VAT 
plus LI.50p +p. 

Diamond stylii, if required, LI 37 extra 
Suitable pair of stereo headphones with individual 
level controls, if required £3.85. 

EMI SPEAKERS AT 
UNBELIEVABLE PRICES 

950 Kit. Five matched speakers and 
crossover unit for handling up to 
45 watts, from 20 to 20,000 Hz. 
Huge 19" x 14" (approx.) high 
efficiency 16, 500 -gauss bass unit 
built on a heavy diecast frame. The 
four 10,000 gauss tweeters, each 
3 }" dia. approx., are fed by the 
crossover with a critically adjusted 
signal for maximum fidelity. Imped- 
ance at I kHz is 8 ohms. Bass coil 2 ", 
others 0.5 ". Recommended list price 
£44.00. 

OUR PRICE £2500 +- LI.50 p & p 

R 
612 

C 

IS" 14A/780. Bass unit on a 

rigid diecast chassis. Superior 
cone material handles up to 
50 watts RMS, and is treated to 
give a smooth frequency res- 
ponse. Resonance 30 Hz. Fluse 
360,000 Maxwells. Impedance 
at I kHz is 8 ohms. 3" voice 
coil. 

Recommended retail price 
£40.80. 

OUR PRICE £18.70 
+ LI.50 p & 

Just write your order giving 
your credit card number. 
DO NOT SEND YOUR 

CARD 

p 

Buy it 

on 

BARCLAYCARD 
Extended Cretit 

PHON, voue Oarn" 

RADIO AND TV COMPONENTS (ACTON) LTD, 2IC HIGH STREET 

ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2 

Edgware: 9 a.m. to 5.30 p.m., half day Thurs. 
Acton: 9.30 a.m. to 5 p.m. Closed all day Wed.; also see opposite. 

Mail orders to Acton. Terms C.W.O. All enquiries Stamped Addressed Envelope 
Goods not despatched outside U.K. 



R C V VISCOUNT III 
a boost in the output, 
C 

VISCOUNT III now gives you an imposing 20 watts per channel -and the price quoted is 
actually INCLUSIVE OF VAT! 
The money's important, of course, but not nearly so important as value for money! And that's 
something you get in abundance with VISCOUNT III. We design it ... we make it ... we sell 
it direct to you -passing on all the economies that come from cutting out middle -men! That's 
the only way you can get no much quality for so little money! 
The unique VISCOUNT III amplifier, plus the Garrard SP25 Mk III deck, plus the magnificent 
Duo Type III matched speakers (or Duo Type II for a small room) give you an audio installation 
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en- 
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli- 
fier you'll find all the facilities you need -volume, bass, treble and balance controls, plus 
switches for mono /stereo, on /off function and bass and treble filters. Plus headphone socket 
on the back. 
The heart -stopping timbre of Tom Jones at his most virile ... the last lingering harmonics of a 
solo performance by Heifetz or Menuhin... , the pathos and the panache of Liza Minelli .. the 
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist - 
hear every nuance with a fidelity that you have never experienced before! 
Come and hear VISCOUNT III! If it's inconvenient to travel, buy by post in the confidence 
that you won't be disappointed (and with a 24 -carat Money -Back Guarantee to give you extra 
reassurance). Don't settle for second -best! 
SPEAKERS: Duo Type 11 Size approx. 17in x 10 4in x 64in. Drive unit 13in x Bin with 
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £14.00 a pair + £2.20 
p. & p. Duo Type III Size approx. 234in x 114in x 94in. Drive unit approx 134in x 84in 
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet. L32.00 a pair + L3.30 p. & p. 

PRICES : SYSTEM I 
Viscount III R102 

amplifier L24.20 + LI p& p 
2 Duo Type ll speakers E14 00 + L2 20 p &p 
Garrard SP25 Mk Ill 

with MAG. cartridge 
/plinth & cover E18-00 i- LI -75 p & p 

total 156.20 
Available complete E49.00 + 43.50 for only p & p 

PRICES :SYSTEM 2 
Viscount R102 

amplifier E24.20 + LI p & p 
2 Duo Type III speakers L32-00 + 13.30 p & p 
Garrard SP25 Mk Ill with 

MAG cartridge 
plinth & cover L1800+LI.75p&p 

total E74.20 

Available complete 
for £65.00 P &P 

THE TOURIST PUSH- 
BUTTON CAR RADIO 
KIT £6.60 The Tourist PB is 

suitable for 12 volt 
working on both negative and 
positive earth vehicles. It covers 
the full medium and long wave 
bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 
watts into an 8 ohms speaker. But the Tourist 
PB will operate into any loud- speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit, the only other 
electronic components that need soldering are some capacitors, resistors, 
etc. The kit includes a pre -built RF tuner unit, and fully modulised IF 
stages which are pre -aligned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond -spun aluminium knobs, elegant 
matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an 
illuminated tuning scale. Chassis size is: 7in wide, tin high and 4ÿzin deep. 
Circuit diagram and comprehensive instructions 55p free with parts. 
Fully retractable and lockable car aerial L1.37 post paid. 

CAR RADIO KIT £6.60 p and p. 55p. Speaker with baffle and fixing 
strips LI -65, + 23p p. & p. post free if 

bought with the kit. Send stamped addressed envelope for leaflet. 
If you can solder on printed circuit board, you can build this push- 
button car radio kit. It's simple -just follow the step -by -step instructions. 

STILL ONLY £49 COMPLETE 

PE TAPE LINK CONSTRUCTORS 
Suitable 3 speed tape deck, less 
heads. Caters up to 51ins. spools. 
240V AC mains. Unused but store 
soiled hence no warranty. 

LI P. & P. £4.00 

RELIANT Mk IV 
MONO AMPLIFIER 

*5 Electrically Mixed inputs. 
*3 Individual Mixing controls. 
*Separate bass and treble 
controls common to all 5 
inputs. *Mixer employing F.E.T. 
(Field Effect Transistors). *Solid 

State Circuitry. *Attractive Styling. 
INPUTS I. Crystal Mic or Guitar 9mV. 2. Moving coil 

Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide 
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts into 8 
(suitable for 15 R.) Size approx. 124 x 6 x 34 ins. ea 

UNISOUND MODULES 
ONLY £7.64 + S5p. p & p 
For the man who wants to design his 
own stereo- here's your chance to 
start, with Unisound- pre -amp. power 
amplifier and control panel. No solder- 
ing -just simply screw together. 4 
watts per channel into 8 ohms. Inputs: 
120mV (for ceramic cartridge). The 
heart of Unisound is high efficiency 
I.C. monolithic power chips which 
ensure very low distortion over the audio spectrum. 

3'50 p. & P. 60P 

IN -CAR ENTERTAINMENT 
AT HOME 
With this elegant stereo 8 track add on unit, 
audio enthusiasts now have the opportunity 
to extend their systems to include the play- 
ing of 8 track cartridges. Simply select your 
channel, by push button, four digital lamps 
indicate channel selected. The Viscount Ill, the 

fabulous Stereo 21 and the Unisound Modules ÿs9, 90 + 80 & will accept this unit, simply connect up. ar P P p 

SEE OPPOSITE PAGE FOR ADDRESS DETAILS 
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AUTU \AN ACTION 

IF you were fortunate enough to obtain last month's special 
issue of Practical Wire less, and your particular interests are 

in audio, short wave, broadcast reception, test equipment, or 
experimental electronics, you will have found at least one item 
of interest to you. In very general terms, this is what Practical 
Wireless is about, helping and encouraging its readers to have - 
a-go. This issue is also special in that it is the largest P.W. ever 
produced, carrying 120 pages and two free colour Datacards. 

Activities covered by this magazine are, believe it or not, of a 
seasonal nature and we are always delighted in one sense when 
the holiday season ends, because we all settle down again after 
sun -tan( ?) and surf- riding to renew our absorbing interest in 
d.i.y. radio and electronics. 

It was often the case in the past when we would expect readers 
who go away in the summer to leave their tools and P.W. at home. 
Imagine some reader on the Costa Brava wielding a soldering 
iron on a pair of gritty output transistors -it's just not done is it? 
We were particularly pleased therefore that the temporary sum- 
mer recess this year was hardly noticeable; surely the summer 
was not that bad! And it is known that P.W. is read on beaches. 

The autumn, therefore, is just the time when, if not already 
bitten by the bug, our readers look around as if to court the means 
to satisfy their instinctive curiosity in the techniques of working 
circuits. You might say that we also provide the necessary bait 
to give newcomers encouragement to have a go. You might be 
right, but then if we did not learn something about our readers 
we would not be the highest selling British magazine of its kind. 
Some subjects do come up for renewed treatment but unlike 
some magazines, they are seldom in the same guise as before. 

Take our Metal Detector on page 634; not a scrap like the 
earlier models and certainly easier to make. 

October is also the time for the London Audio Fair; it is natural 
therefore that those readers who will be going to Olympia will 
want to sort out some of the technical jargon used in the audio 
world. Very sad that we cannot be there this year so we expect 
every P.W. reader visitor to carry this issue in his pocket, so 
that he can refer to the extra supplement which we have bound 
in the centre. 

Incidentally, we have heard rumour on the "grape vine" that a 
certain company is biting its tongue for not having published a 
multi- systems quad matrix decoder as simple as ours. 

M. A. COWELL -Editor. 
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The December issue, on sale 2nd November, will 
include a 12 volt 15 watt fluorescent light unit for your 
car, caravan, garage, shed or anywhere that emer- 
gency lighting is needed during power failure. Also 
included will be a 3 -band short wave superhet, some 
simple practical applications of the LM380N integrated 
circuit audio amplifier and another series of circuits 
for the Experimental Workshop. Also next month 
don't miss the third pair of P.W. Datacards and first 
details of our new project that you can add on to the 
P.W. Q4 quad decoder. 

Further details on page 640. 
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NEWS... 

Paris Component 
Show 

MEASURING instruments 
will be featured in addi- 
tion to the usual sections 

on electronic components, 
materials, equipment and pro- 
ducts at the Paris Component 
Show. 

Venue is Exhibition Park, Porte 
de Versailles and date lst -6th 
April 19.74. 

Mollard back out 
ULLARD Ltd. have de- 
cided to kill off their 
Educational Service. The 

service has acted as a valuable 
aid for the teaching profession for 
the last 25 years. 

Oxidising agent 
FNTHONE Inc. Ebonol C 

Special is an oxidising 
agent which increases the 

strength of the bond in the pro- 
duction of single, double -sided 
and multi -layer printed circuit 
boards. The process involves pro- 
ducing many thousands of little 
cupric oxide needles. The oxide 
coating is obtained by the 
immersion of suitably treated 
copper in a solution of 180gm /1 
Ebonol C at 104 °C. 

Liquid adhesive may then be 
brushed or rolled onto the oxi- 
dised surface. After the adhesive 
has "cured" the imbedded needles 
of cupric oxide maintain a "key ", 
firmly fixing the adhesive to the 
copper. The prepared copper foil 
is then affixed to the plastics base. 

We settle down when the holiday season 
ends... 



NEWS... NEWS... NEWS... 
Packaging for professionals 

THE Inter -Nepcon conference at Brighton specialises in broad 
terms in electronic component packaging and assembly. There is 
a very strong emphasis on printed circuit techniques and 

integrated circuit encapsulation. 
Although not strictly dealing 

with electronics techniques, this 
exhibition has a distinctly prac- 
tical emphasis because it con- 
cerns the making of component 
assemblies and modules. It is 
being held at the Metropole Hotel 
on the sea -front at Brighton, from 
16th to 18th October and is 
organised on an international 
basis by Kiver Communications 
Ltd of 149 -155 Ewell Road, 
Surbiton, Surrey. Admission is 
restricted to those who register as 
being engaged full -time in elec- 
tronic circuit packaging and pro- 
duction. 

No more please ! 

W TH the Audio Fair about 
to open its doors on 
22nd October (trade only), 

and 23rd October to the public, 
it is interesting to learn that one 
famous British manufacturer, 
Armstrong Audio, has had to 
withdraw because it could not 
contemplate at present the 
thought of taking on more orders. 
It seems that the new 600 series 
has created so much interest that 
current orders exceed their 
present manufacturing capacity. 

Rather than spend time and 
money in exhibiting with the pros- 
pect of more orders, Armstrong 
have decided that they should 
expand their facilities to cope 
with the rush. 

Multimeter 
competition 

WE wish to apologise to 
readers for the omission 
of information in last 

month's issue on the Digital multi- 
meter competition. Due to the 
fact that so many readers sent in 
answers that were the best 
according to the considered 
opinion of the judges, our Com- 
petitions Department is at present 
organising a further contest for 
these readers. We will be publish- 
ing the result just as soon as we 
have it. 

Derby modellers 
get together 

DERBY and District Amateur 
Radio Society (G3ERD, 
G2DJ) are branching into 

radio control models. The new 
club is already under way and 
held its first meeting in Septem- 
ber. Anyone interested should 
contact Ray Webster, c/o 5 
Uplands Avenue, Littleover, 
Derby. 

Ham Exhibition 
THE Midland National 

Amateur Radio and Elec- 
tronics Exhibition will be 

held at the Granby Halls, Lei- 
cester from 25th to 27th October. 

Commercials date 
T the time of going to 

press, we have heard that 
the London Broadcasting 

Company will go on the air on 
Monday 8th October. There will 
be a special message from the 
Minister of Posts and Telecom- 
munications. Frequencies 719kHz, 
417m and 97.3MHz. 

Slimline digital multimeter 
OF professional quality, this unusual device is a hand -held digital 

multimeter from Hewlett -Packard. At £138 ( +VAT) this 
instrument represents a valuable on -line tool for engineers and 

technicians. A 312 digit l.e.d. display uses automatic decimal placement 
and polarity indication. 

The heart of the instrument is 
a "postage- stamp" size thin film 
hybrid circuit with analogue and 
digital processing. It is claimed to 
measure d.c. voltage from 0.1mV 
to 500V and a.c. voltages from 
3mV to 500V. The resistance 
range measures from 1 ohm to 
10Mfl. The input resistance is 
stated as 10Mf1. 

Cassette library 
system 

WITH the current boom in 
tape cassette recorders, 
BASF are to show at the 

Audio Fair two new machines for 
chromium dioxide tape and a 
(quote) "unique library system 
for cassettes ", that can be free 
standing or fitted to the wall. 

BIB's own set -up 
MULTICORE Solders Ltd. 

have set up a subsidiary 
company, B I B Hi - Fi 

Accessories Ltd., to look after 
the interests of growing range of 
products with the "BIB" trade 
name, including record and tape 
cleaning accessories and splicing 
kits. The board of the new com- 
pany is selected from the parent 
company and will continue to 
operate from P.O. Box 78, Hemel 
Hempstead, Herts, HP2 7E13. 
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portable 
VHF 

receiver 
F. G. RAYER G3OGR 

SUPER- REGENERATIVE receivers may use a 
simple and easily built circuit, and are highly 
sensitive. There are no gauging or other align- 

ment problems, and frequency coverage is easily 
modified. A straightforward circuit of this type is 
thus completely practical, as an alternative to a com- 
plicated v.h.f. superhet, or v.h.f. converter used 
with a short wave receiver. 

On the other hand, the disadvantages of the super - 
regenerative type of circuit should be remembered. 
One is the lack of selectivity, and another the back- 
ground hiss which is present when no transmission 
is tuned in. The lack of selectivity means that a 
strong, local transmission can prevent reception of a 
weaker signal on a nearby frequency. The stronger 
signals are, however, very well received, and any 
signal which is received at sufficient strength will 
automatically quiet the background hiss. 

A further important point is the extent to which a 
super- regenerative receiver can cause interference 
to other receivers. Some radiation of this kind seems 

'unavoidable, but it can be kept within limits by 
screening the receiver, and using an r.f. stage to help 
isolate the aerial from the oscillating detector stage. 
In these circumstances, interference is not caused 
over a wide area. 

Interference is primarily caused on the frequency 
to which the super- regenerative receiver is tuned, 
and nearby frequencies. As example, if an un- 
screened super- regenerative receiver is tuned to 
144MHz this is found to cause no interference at all 
to a normal receiver in the 88- 108MHz range, with 
the equipment side by side. On the other hand, inter- 
ference wou, l arise with nearby receivers tuned to 
144MHz or adj scent frequencies. 

This really means that the super- regenerative 
receiver should be confined to use in those circum- 
stances where other people are not listening on the 
same or a near -by frequency. In fact, the receiver 
described has often been used as the only means of 
reception for 2 metre amateur band contacts, without 
any complaint. This does not mean, however, that it 
would be wise to use it for 2 metre reception when 
there are other 2 metre receivers or converters in 
use nearby. 
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Receiver circuit 
This is shown in Fig. 1. Though actually con- 

structed for 2 metre reception as a portable, it 
can be used over the 90MHz to 150MHz range 
without any change other than re- adjusting the pre- 
set trimmer TC1. Trl is the untuned r.f. stage, with 
input to the source across the source bias resistor 
Rl. A tuned r.f. stage increases gain, but has to 
be screened from the detector, and also requires its 
own means of tuning, unless a small frequency band 
is adopted. The main purpose of this stage is to 
reduce radiation caused by coupling an aerial 
directly to the detector coil L2. The r.f. stage does 
not provide complete isolation, due to the internal 
capacitance of Trl and other unwanted coupling 
through leads. 

Tr2 is the detector. The operating frequency 
depends on the coil L2, trimmer TC1, and VC1. 
There are of course no alignment adjustments at 
all. With TC1 fully open, VC1 tuned approximately 
130- 150MHz. Super- regeneration is maintained until 
TC1 is about two -thirds closed, giving a low 
frequency limit of about 90MHz. For lower fre- 
quencies it would be necessary to increase the 
number of turns on L2. The upper limit at which 
the receiver can . be made to operate is largely 
determined by Tr2. 

Regeneration is controlled by VR1, and it is 
recommended that the values shown for C4, C6, R4 
and R5 are as shown, though VR1 can equally well 
be 20kf2 or 25kfl. TC2 from source to drain allows 



R1 
330n 

AE 

T r 1 

MPF102 

Cl 
1000pF R k 1000pF 

1 

R2 
1k 

L1 

Tc1 
30pF 

Vc1 7 
10pF 
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Fig. 1: Complete circuit of the portable v.h.f. 
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adjustment of regeneration, and was found of 
advantage with various transistors employed for 
Tr2. 

A detector of this type is usually considered to 
have a sensitivity of about 0.5µV, which offers a 
useful range with a simple aerial. 

Tr3 is an audio amplifier, followed by the i.c, 
which contains six transistors in a driver -push -pull 
arrangement. This gives reasonable loudspeaker 
volume from the internal miniature speaker. The 
receiver is free from troublesome hand capacity 
effects, if constructed as shown. 

Circuit board 
This is plain Veroboard, 0.15in. matrix, and is 

.approximately 258 X 3'4 in., see Fig. 2. The detector 
stage is assembled in close proximity to VC1. 

L2 is self -supporting, and is wound with 18 or 
16 s.w.g. wire, with an outside diameter of 12in. 
The coil is approximately 34in. long, and its ends are 
shaped so that they may be soldered to the fixed 
plates tag of VC1, and to C2. C2 has the shortest 
possible leads each end. A stout wire supports TC1 
just clear of the plates of VC1, and the outer tag 
A of TC1 is bent down and soldered to L2 as shown. 
Ll is 2 turns of insulated wire near L2, and is 
soldered to two Veropins. 

Coverage can be modified to some extent by 
stretching L2, or by compressing it so that the turns 
are closer together. For the coverage mentioned, four 
turns are used. The coil should be at least 12in. from 
the metal case. 

A small 3 -lead holder is fitted for Tr2, and is of 
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V Fig. 2: Component layout on the circuit board. 
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advantage in allowing this transistor to be changed 
readily. TC2 and the holder can be soldered almost 
directly together and to VC1. A stout lead, just 
clear of VC1 moving plates, runs to the rotor tag 
with C2. 

The r.f. choke is self -supporting, and is wound 
with 22 s.w.g. enamelled wire. It has 35 turns and 
is 0.3in. outside diameter. Wind the turns side by 
side on a suitable object, which is then removed. 
The ends are scraped and tinned, and soldered to 
Tr2 source at the holder, and to a Veropin adjacent 
to R5. 

When inserting Tr2, always take care that it 
is placed the correct way, so that leads come as 
in Fig. 2. 

Underside wiring 
A lead passes through the board from VC1 rotor, 

forming the negative line, as in Fig. 3. The metal 
case or bush of VR1 is grounded by a lead under 
the control or its fixing nut, Fig. 2. 

The resistors and capacitors can then be inserted 
as in Fig. 2, and connected as in Fig. 3. Place 
insulated sleeving on leads where required, and 
keep all the leads and joints close against the board. 
Here, there will be a clearance of about 316in. from 
the metal panel, so there is no real danger of shorts 
to the metal if joints are made neatly and excess 
wire snipped off close to the board. 

The i.c. has two long tags, and two short tags, and 
will fit the matrix of the Veroboard when placed 
as in Fig. 2. Leads are soldered to the projecting 
pins underneath, as in Fig. 3. 

Solder a black flexible lead to Si, Fig. 2, and fit 
this with a negative battery clip. A red lead with 
a positive clip passes through the board to the 
positive circuit for C10. 

A short wire runs from Rl, as in Fig. 2, and is 
later soldered to a tag for the aerial connection. 
Also bring out leads from C9 and the negative line, 
for the loudspeaker. 

Metal panel 
For the 6 X 4 X 2in. universal chassis box, this is 

6 X 4in. The dimensions could be modified to suit a 
different case. 

A 134in. hole is punched for a 2in. or 214in. 
speaker. A piece of perforated metal is fixed across 
the opening inside with adhesive, and the miniature 
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A Fig. 3: The underside wiring. 

Photograph showing internal 
layout of the receiver. 



speaker is fixed with more adhesive. Though the 
speaker is 4052, a 75 or 8052 unit can be fitted with 
almost similar results, though the best impedance for 
the i.c. is in the 15 to 4052 range. 

Washers are put on the bush of VC1 to space the 
insulated board from the metal panel, and these 
are then secured together with the capacitor nut. 
Check that all joints etc. are clear of the metal. 

Final assembly 
The receiver should be tested and adjusted before 

fitting it in its case. The box is assembled with 
4BA bolts through the holes punched in its flanges, 
and the panel is fixed with 6BA bolts or self- tapping 
screws. 

A 34in. telescopic aerial is used, bolted to the 
side of the box near Rl, but insulated from the 
metal. This is done by using insulated washers and 
bushes, or insulated washers and pieces of sleeving 
on the bolts. One bolt carries a tag, for the aerial 
lead mentioned. 

The battery rests in the bottom of the box, and 
folded card can be put round it and between battery 
and speaker. There must be no contact between the 
battery clips and metal case. 

For 2 metre reception, a 14 -wave aerial is around 
19 to 20 inches. But it was found that the exact 
length of the aerial was not important, there being 
no noticeable change in volume when changing this 

* components list 

Resistors 
R1 33052 R5 15k52 

R2 11d1 R6 2.2M0 
R3 1k(2 R7 10k52 

R4 10kû R8 10kS2 

All 5% +W. 
VR1 22kû linear pot with switch 

Capacitors 
Cl 1000pF disc or tubular ceramic 
C2 1000pF disc or tubular ceramic 
C3 22µF 10V 
C4 5000pF 
C5 0.114F 
C6 0.01µF 
C7 2'5µF 6V electrolytic 
C8 0.02µF 
C9 200µF 6.4V electrolytic 
C10 100µF 10V electrolytic 
VC1 Jackson C804, 10pF 
TC1 Beehive trimmer, 30pF 
TC2 Jackson `Tetfer' 10pF trimmer 

Semiconductors 
Tri MPF102 
Tr2 MPF102 
Tr3 BC109 
IC MFC4000B 

Miscellaneous 
Speaker 21in. or similar, 15 to 4052; plain Vero - 
board 21 x 31in., 0.15in. matrix, aluminium panel 
6 x 4in. and 6 x 4 x 2in., universal chassis box (Home 
Radio), telescopic aerial, small knob, large knob, 
battery clips, transistor holder, insulated washers 
and bolts, etc. 

from about 20in. to 30in. or so. Some strong trans- 
missions were received with the aerial completely 
closed. 

In many cases it is better to have the aerial sloping 
or near horizontal, but with a hand -held receiver of 
this sort it is easy to move around to find the best 
position for the aerial, if needed. 

Indoors, reception is modified by the proximity of 
objects such as metal windows. On a few occasions 
an outdoor dipole, with a co -axial feeder, has been 
connected, and this naturally increased range. 

Adjustment 
Both TC1 and TC2 may be fully unscrewed, for 

about 130- 150MHz. (Exact coverage naturally 
depends on L1 and other factors, but is likely to 
be near this.) 

When VR1 is rotated to switch on, a point should 
be reached where a loud hiss commences. This is 
the point where super- regeneration, upon which 
sensitivity depends, has commenced. No reception 
is possible if this is not obtained. Should super - 
regeneration be absent, TC2 may need screwing 
down slightly. A setting should be found where 
super -regeneration continues over the whole band 
tuned by VC1, with only a little re- adjustment of 
VR1. 

When a signal is tuned in, this hiss should cease. 
Strong signals will produce this effect with most 
settings of VR1 which permit super -regeneration; but 
with weak signals VR1 may have to be backed off 
slightly. 

L1 should be quite near L2, but if coupling is 
very tight this may prevent regeneration in some 
circumstances. It is possible to boost volume by 
using more turns on Ll so that it is broadly self - 
resonant at the wanted frequency. However, this 
adjustment is fairly touchy. Ll may be unsoldered 
from the pins, and a new winding may be fitted, 
with a minimum of disturbance. 

If all connections are short and direct, and no 
fault is present, the absence of super- regeneration 
can only arise from Tr2 being inefficient at the fre- 
quency wanted. Of several quite inexpensive tran- 
sistors tried here, one failed to operate at any 
frequency higher than about 100MHz, while another 
continued to provide regeneration at over 200MHz. 
As Trl and Tr2 are of the same type, the transistor 
found to give best regeneration may be used for Tr2. 
Its leads need not be cut down. This test can be made 
with the aerial temporarily taken to the drain pin of 
Ll. 

It is in order to use a 4-5pF or 5pF capacitor at 
VC1, if a narrower band is required, or to fit a 
15pF capacitor for a larger band. The overall drain 
of the receiver is about 10 -20mA, depending on 
volume. 

The amount of activity on these frequencies varies 
very considerably in different areas, being least in 
some isolated parts of the country. Amateur activity 
on the 2 metre band is most likely at certain times 
at weekends. It may be considerable during v.h.f. 
contests, while at other times no stations may be 
operating. Any amateur in the 2 metre band (144 
146MHz) will provide a tuning calibration point 
which can be noted as a guide for future reference 
when listening. 
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A 
simple requirement whose realisation in 

practice can be rather difficult is the tunable 
audio oscillator with an accurate sine waveform. 

At frequencies below 20kHz the use of inductive tuned 
circuits is not practical and the most commonly 
used circuit is the Wien bridge using RC circuits to 
determine the time constant of the oscillator feed- 
back loop. The impedance of such a circuit is, of 
course, frequency dependent; the loop gain there- 
fore also tends to be frequency dependent, with 
the result that the circuit can produce some variation 
in waveform and amplitude as the operating fre- 
quency is varied. 

Any departure from a true sine waveform, such 
as the square wave produced by an oscillator with 
excessive loop gain, contains harmonics or over- 
tones of the fundamental frequency and is there- 
fore unsuitable for many applications such as the 
determination of the frequency response of an audio 
system. Various improvements on the basic Wien 
bridge circuit have been introduced to overcome 
these defects, such as the incorporation of an AGC 
loop with a thermistor to regulate gain. 

RI 330k See table 

Op Amp + Comparitor 
This month, however, a completely different 

approach is outlined, one first introduced by 
engineers of the National Semiconductor Corp. and 
employing two integrated circuits. One of these is 
an operational amplifier, the other a voltage com- 
parator. The standard application of a voltage 
comparator unit is as a sensing element, operating 
a relay or switching the state of a logic circuit on 
the application of a low level input signal. 

Operation 
In the oscillator circuit to be described, it is 

accepted that the output of a comparator will 
alternate between extreme values irrespective of 
the waveform of the input signal. If, then, the input 
signal has a fixed period, the output of the com- 
parator will be a square wave with that period and 
a fixed amplitude. With effective filtering to remove 

R2 47k 
Sine wave 

output 
O 

t15V 

VR2 
1k 

Amplitude 

R6 
1k 

O 
Square wave 

output 
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Cl and C2 Frequency range 

0.47pF 18Hz -80Hz 

0.1,uF 80Hz -380Hz 

0.022pF 380Hz- 1.7kHz 

0.00471F 1.7kHz -8kHz 

0.0021F 4.4 kHz -20kHz 

Practical circuit for an audio signal 
generator based on the LM101Al 
LM111 combination. Capacitors 
ClIC2 may be mounted on a range 
switch and should be of close 
tolerance and best quality. The 
frequency control VR1 should be 
large, physically, and again, of 
highest quality, if accurate calibra- 

tion is to be achieved. 



harmonics, a sine wave of fixed amplitude will 
remain. The filter in question is in this case an 
active filter incorporating an operational amplifier 
integrated circuit, with its centre frequency deter- 
mined by an RC network. In turn, the output 
of the filter provides the input signal for the 
voltage comparator, thereby closing the oscillator 
feedback loop. It is clear that two separate wave- 
forms are available from the oscillator, both 
stabilised in amplitude and locked together in 
frequency and phase; a square wave at the output 
of the voltage comparator, and a sine wave at the 
output of the operational amplifier. 

Simplified Tuning 
There is the further advantage that the frequency 

is set by a single variable resistor, whereas the 
Wien oscillator requires matched ganged tuning 
elements. The audio range from 18Hz to 20kHz is 
covered in five bands with band switching achieved 
by changing the capacitive elements in the tuned 
filter. The limitation on the frequency range 
covered with any given pair of capacitors is applied 
by the rise in harmonic distortion to some 2% 
at the maximum value of R3. Further, the principle 
is not applicable to the construction of RF signal 
generators since a sufficiently high Q is not available 
without the use of inductors. 

Construction 
In construction of these oscillators, however, some 

care is necessary to follow good high frequency 
design practice, since the individual IC's are wide 

bandwidth devices. Careless construction could there- 
fore lead to an oscillator with RF instability, and 
plagued by parasitic oscillations. Both power supply 
lines, therefore, should be decoupled by 0.1, F disc 
ceramic capacitors. Further, the output of the com- 
parator should be shielded from the op amp input, 
to ensure that the only feedback occurs via the 
intended filtered loop. 

Radio Control 
For those interested in radio control techniques, 

it can be seen that a simple modification to the 
circuit can produce a frequency- operated switch. 
If the operational amplifier and associated tuned 
circuit are examined alone, it is clear that an output 
signal is produced only if the input applied via 
R2 contains a component at the resonant frequency. 
That output signal can then be detected by a 
conventional diode, and the resultant DC level 
applied to the voltage comparator, thereby operating 
a relay. Such a system therefore would function on 
the presence or otherwise of an appropriate AF 
modulation on a radio control signal. 

The National Semiconductors devices are available 
from: ITT Electronic Services, Edinburgh Way, 
Harlow, Essex. 

The LM101A and LM111 are manufactured to 
military specifications and therefore somewhat 
expensive. The `civilian' equivalents LM301A and 
LM311 are very much cheaper and should perform 
quite adequately in this application (Technical 
Editor) . 
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ACROSS 
1 Sort of band which has been infiltrated? (4) 
4 Sound representation in broadcasting? (8) 
9 New Zealander involved in ski wireless? (4) 

10 Such rule of thumb for a conductor? (4 -4) 
11 The radio's epoch- making centre (3) 
12 Push with it for amplification (4) 
13 A feeler for a better receiver? (6) 
14 Steady Eddie changed colour inside! (4) 
15 Resistance units of German origin (4) 
17 Condensed diagrams for fruit production (4) 
20 No charge for such oscillation (4) 
21 Overtakes -with or without a car! (6) 
23 Phone for this type of modulator? (4) 
24 Torn away from electricity by a dog? (3) 
25 It returns part of your output! (8) 
27 Girl in a Fair Isle pullover (4) 
28 Record needs waxing with this valve? (4 -4) 
29 Natural products of 10 Down (4) 

DOWN 
2 It has an angle in radio communication (7) 
3 All- rounders in coil protection (7) 
5 Yes, relay equipment is connected (3) 
6 Invitation to part of a French meal? (6) 
7 Took a pitch from the animal within? (5) 
8 Expression of effective forcefulness (7) 

10 A piece of cake in ionization? (5) 
15 Too much connection with 25 Across? (7) 
16 A circuit may do so, of course (5) 
17 Good reception for a type like Rod? (7) 
18 Crew formation for co- ordinating adjustment? (7) 
19 Revolvers instead of maps for world travellers (6) 
22 Aches so about a mere game? (5) 
26 Network of transatlantic origin (1, 1, 1) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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BETTER AERIALS. 

GORDON KING 
PART 3 

AERIAL DESIGN 
Accurate design of good FM aerials of multi - 

element composition is complex, and since very 
good FM aerials of all types are readily available 
at quite reasonable prices it hardly pays the 
enthusiast these days to tailor his own design. Dis- 
carded television aerials as they stand are use- 
less for FM since their tuned frequency is all wrong. 
However, it is sometimes possible to make use of 
some of the components of such aerials in the con- 
struction of an FM aerial. The elements and cross - 
boom of a Band I aerial can be cut down to tune 
Band II, and the insulator at the dipole and other 
fitments can often be used to advantage. There is no 
'standard' design; the absolute dimensions of the 
elements and their spacings determine the overall 
bandwidth, the nature of the polar diagram and the 
correct impedance matching to the feeder over the 
bandwidth. 

for 
BETTER STEREO 

App} ox. 3 

Length z 5ft 
Cross boom 
here 

Insulator 

Feeder to receiver 

Fig. 7: General construction of a folded dipole which can be used 
by Itself or form the basis of a multi -element aerial. 

A simple dipole has a centre impedance of about 
72 ohms and thus closely matches 72 ohm coaxial 
feeder, this being necessary for maximum energy 
transfer from the aerial to the receiver or tuner. 
However, when the simple dipole is advanced into 
a multi -element array by the addition of parasitic 
elements the impedance at the centre of the dipole 
falls and some artifice has to be employed to in- 
crease the coupling impedance to a value matching 
the feeder. 

One such artifice is `folding' the dipole, as shown 
in Fig. 7. This quadruples the impedance at the 
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feeder connecting point, increasing it to about 300 
ohms in the simple case. However, when a reflector 
and directors are added the centre impedance of a 
simple dipole falls to abolit 24 ohms, so by folding 
the dipole as shown in Fig. 7 the coupling impedance 
is restored to about 72 ohms. 

HOME -MADE AERIAL 
Fig. 8 gives the dimensions for a home -made four - 

element array which will respond pretty well over 
the whole of Band II. The dipole can be folded as 
shown in Fig. 7 and 72 ohm coaxial feeder should 
be used. Notice that the reflector is slightly longer 
than the dipole and that the directors are shorter. 
Additional directors can be used, the third then 
being 4ft. 3in. and the fourth 4ft. with lft. Tin. spac- 
ing. 

It should be noted that the element dimensions 
correspond to length plus diameter, so if they are 

5' 4' 

2' 8" 1' 7" 1' 7 

.4' 

Feeder 

Folded 
dipole 

4' 6' 

Fig. 8: Dimensions for a four element beam using a folded dipole 
as shown In Fig. 7. 



electronics 

100k! reapy 
mastered 

... practical 
... visual 

... exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

t/ 
BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a c. experiments, d c. experi- 
ments, simple counter, time delay circuit, 
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 under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 

receivers, etc 

FRE 
E POST NOW 

for 

BROCHURE 

I or write if you prefer not :o cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do rot employ representatives 

BLOCK CAPS 

PLEASE wLii3 

NAME 

ADDRESS 

special free gift also to all our students 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPOT 
K E M P S T O N H A R D W I C K 

BEDFORD 
RESISTORS 

1W Iskra high stability carbon film -very low noise-capless construction. 
W Mullard CR25 carbon film -very small body site 7.5 x 2.5 mm. 
W 2% ELECTROSIL TR5. 

Power Values Price 
watts Tolerance Range available 1 -99 100+ 

} 5% 4.7(1- 22M11 
10% 3.3M 0 -10M O 

i 2% 100 -IMR 
10% I f1 -3.90 

ÿ 5% 4.70 -1MO 
4 10% 1 0-10 0 

Quantity price applies for any selection 

E24 Ip 0.8p 
EI2 Ip 0.8p 
E24 3.5p 3p 
EI2 1 O.Bp 
EI2 Ip 013p 
El2 6p 5.5p 

Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5°i, Iskra resistors 5 off each value 4.7(1 to IM O. 
E12 pack 325 resistors L2.40. E24 pack 650 resistors L470. 

POTENTIOMETERS 
Carbon crack 5k R to 2M R, log or linear (log 1W, lin 1W). 
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to 5M 13. Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub- miniature 0.1W, Sp each Miniature 0.25W. 7p each. 

TRANSISTORS 

ACI26 Ilp 
ACI27 I5p 
ACI28 I5p 
AC131 12p 
ACI32 12p 
AC176 15p 
ACI87 21p 
AC188 22p 
ADI40 50p BCI48 
AD149 45p BCI49 
AD161 33p BCI57 
AD162 36p BCI58 
AFI14 20p BCI59 
AFIIS 20p BC187 
AFI16 20p BDI31 
AFI17 20p BD132 
AFI18 38p BD133 

AFI39 
AFI78 
AFI80 
AF181 
BC 107 
BC108 
BC109 
BC147 

20p 
32p 
32p 
40p 
40p 
12p 
12p 
12p 
12p 
12p 
12p 
14p 
14p 
14p 
22p 
75p 
7Sp 
75p 

BF115 25p 
BF173 20p 
BF177 28p 
BF178 32p 
BFI79 32p 
lei 80 32p 
BF181 32p 
BFI94 14p 
BFI95 14p 
BFI97 ISp 
BF200 32p 
BFY50 20p 
BFY5I 20p 
BFY52 20p 
BUYI05 225p 
0C26 45p 
0C28 50p 
0C35 50p 

0C42 
0C44 
0C45 
OC70 
OC71 
0072 
OC81 
0082D 
2N2646 
2N2904 
2N2926 
2N3054 
2N3055 
2N3702 
ZN 3703 
2N3704 
2N3705 
2N3706 

12p 
12p 
lip 
12p 
12p 
12p 
12p 
12p 
60p 
20p 
IOp 
58p 
60p 
13p 
12p 
13p 
12p 
IIp 

SN 3707 
2N3708 
2N3709 
2N3710 
2N371 I 

2N3819 
2N4062 
2N4286 
ZN 4289 
40360 
40361 
40362 
40408 
ZTX 108 
ZTX300 
ZTX302 
ZTX500 
Z XT503 

12p 
10p 
IIp 
Ilp 
1 1 p 
32p 
12p 
20p 
20p 
35p 
35p 
40p 
40p 
15p 
15p 
20p 
15p 
20p 

ZENER DIODES I WIRE WOUND POTS. 3W, 10, 25, 
400mW 5 3 3V to 30V, lip. 1 SO fl and decades to 100k 0, 35p. 

DIODES 
RECTIFIER 
BYI27 1250V 
BZY10 800V 
BZYI3 200v 
1N4001 50V 
1N4004 400V 
1N4007 1000V 

IA 
6A 
6A 
IA 
IA 
IA 

lip 
35p 
top 
7p 
8p 

lop 

SIGNAL 
0A85 
0A90 
OA91 
OA202 
I N4148 
BA114 

7p 
Sp 

7p 
Sp 

Sp 
Bp 

BRUSHED ALUMINIUM PANELS 
12in x 6in, 25p ; 12in x 2 1in, IOp ; 9in x 2ìn, 7p 

SLIDER POTENTIOMETERS 
86mm x 9mm x 16mm, length of track 59mm. 
SINGLE 10K, 25K, IOOK log. or lin. 40p. 
DUAL GANG, 10K + 10K etc. log. or lin. 60p. 
KNOB FOR ABOVE, 12p. 
FRONT PANEL, 65p. 
18 Gauge panel I2in x 4in with slots cut for use 
with slider pots. Grey or matt black finish com- 
plete with fixings for 4 pots. 

THERMISTORS 
VA1055S 15p 
VAI066S 15p 
VAI077 I5p 
R53 LI35 

THYRISTORS 
2N5060 50V 0-SA 30P 
2N5064 200V O-EA 47p 
106F 50V 4A 40p 
106D 400V 4A 55p 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD IOp TO ORDERS UNDER L2. 

Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
IOp stamp appreciated. 

OPEN ALL DAY SATURDAYS 

PLEASE ADD 10% VAT 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.00IUF, 0.0015pF, O. 00220, 0.00330F, 0.00470, 2 1p. 0.00680F, 0.0IuF, 
0.0150F, 0.022uF, 0.033oF, 3p. 0047µF, 0.0680F, 0IUF, 4p. 0.150F, 6p. 0.221F, 
7 1p. 0.33.0, IIp. 047oF, 13p. 
160V: 0.010F, 0.0150F, 0.0220F, 0.0330F, 0.0470, 0.0680, Sp. 0 IiF, 3 }p. 0. ISuF. 
4 }p. 0.22oF, 5p. 0.33pF, 6p. 047jF, 7 1p. 0.681/F, Ilp. 1.0pF, I3p. 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01 /iF, 0.0151F, 0.022 /F, 3p. O- 033,F, 0.0470. 0.068,F, 
3 1p. 0. luF, 4p. 0.150F, 0.2211F, 5p. 0.33,F, 6(p. 0.47jF, 81p. 0.68íF, IIp. 
13p. I 5,F, 2.0p. 2.2oF, 24p. 
MYLAR FILM CAPACITORS 100V I CERAMIC DISC CAPACITORS 
O.00IUF, 0.0020F, 0.0050F, 0.0l F, 0.02uF, I I0OpF to I0.000pF. 2p each. 
2 }p. 0.040F, 005oF, 0.0680F, 0.1µF, 3 1p. 

I 

ELECTROLYTIC CAPACITORS 
(µF /v) 1/63, 1.5/63, 2.2/63, 3/63, 4.7163, 6.8/40, 6 8;63, 10/25, 10/63, 15/16, 15/40, 
15/63, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 
68/16, 100/4, 100/10, 100/25, 150/6:3, 150/16, 220/4.220/63, 220 /16, 330/4, 6p. 47/63. 
100/40. 150/25, 220/25, 330/10, 470/63, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p, 
470 /10, 680 /6.3, I I p. 100/63, 150/63, 220 /63, 1000 /10, 12p. 470/25, 680/ 16, 1500/6.3, 13p. 
470/40, 680/25, 1000 /16, 1500 /10, 2200/6.3, 18p. 
2200/10, 3300/6.3, 4700/4, 21p. 

SOLID TANTALUM BEAD CAPACITORS 
0IUF 35V 2.2uF 35V 

0.22oF 35V 4.7uF 35V 
0.47uF 35V 6.8uF 25V 

IOUF 35V 10jF 25V 

330/63, 680/40, 1000/25, 1500/16, 

12p 
22uF 16V 
33uF 10V 
470 6.3V 

IOOuF 3V 

VE RO BO A RD 

21 x 3} 
2 x 5 
31 x 
31 x 5} 

17 x 2 
17 x 3 
17 x 5 (plain) 
17 x 3} (plain) - 
17 x 21 (plain) - 
24 x 5 (plain) - 
24 x 3} (plain) - 

Pin insertion tool 52p 
Spot face cutter 42p 
Pkt. 50 pins 20p 

0.1 
22p 
24p 
24p 
27p 
75p 

IOOp 

0.15 
I6p 
24p 
24p 
27p 
57}p 
78p 
82p 
60p 
42p 
12p 
llp 
52p 
42p 
20p 

JACK PLUGS AND SOCKETS 
Standard screened 18p 2.5mm insulated 
Standard insulated lip 3.5mm insulated 
Stereo screened 35p 3.5mm screened 
Standard socket I5p 2.5mm socket 
Stereo socket 18p 3.5mm socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 °, 5 pin 240 °, 6 pin 
Plug I2p. Socket 8p. 
4 way screened cable, 15p /metre. 
6 way screened cable, 22p/metre. 

8p 
Bp 
Ilp 
Bp 
8p 

BATTERY ELIMINATOR L1.50 
9V mains power supply. Same size as PP9 battery. 

LARGE (CAN) ELECTROLYTICS 
I6000F 64V 74p 2500uF 64V 80p 45000E I6V 
25000F 40V 74p 2800uF 100V E2.60 45000F 25V 
25000F 50V 58p 32000F 16V 50p 50000E 50V 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
O.OIUF 10p 0-0470F 13p 0220F 20p 
0.0220F 12p 0.IUF 13p 0.47pF 22p 

POLYSTYRENE CAPACITORS 160V 24% 
10pF to I,000pF El Series Values, 4p each. 

50p 
LI68 
LI IO 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The GDI is the world's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 
Detector GDI, L2. Kit of parts for detectors including GDI and P.C. board but 
excluding case. Mains operated detector L5.20. 12 or 24V battery operated audible 
alarm L7-30. As above for PP9 battery, L6.40. 

PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
dry, and immerse the board in the etchant. On removal the circuit remains in high 
relief. 

LARGE RANGE ITT /TEXAS I C ' s NOW I N STOCK 
PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX 

1-II 12-24 25-99 1004 
D P p p 

7400 18 16 14 13 
7401 18 16 14 13 
7402 18 16 14 13 
7403 IB 16 14 13 
7404 20 I8 16 14 
7405 10 18 16 14 
7406 50 45 40 35 
7407 56 50 44 38 
7408 36 30 27 27 
7409 36 30 27 33 
7410 18 16 14 13 
7411 23 21 10 18 
7412 36 30 27 23 
7413 34 28 26 22 
7416 45 43 39 34 
7420 18 16 14 13 
7421 36 30 27 11 
7426 32 29 13 20 
7430 30 18 16 14 
7432 40 36 31 28 
7440 20 18 16 14 
7441 80 75 70 65 
7442 80 75 70 65 
7443 125 120 115 115 
7447 175 165 150 120 

7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7490 
749IA 
7492 
7493 
7494 
7495 
7496 
74100 

185 
18 
IB 
18 
18 
18 
30 
30 
40 
40 
55 
40 

100 
125 
100 
100 
120 
250 

45 
75 

100 
75 
75 
95 

105 
100 
250 

175 
16 
16 
16 
16 
16 
28 
28 
38 
36 
Si 
36 
95 

115 
96 
97 

115 
245 

42 
67 
92 

170 165 
14 Il 
14 13 
14 13 
14 13 
14 Il 
25 24 
27 23 
36 30 
32 18 
50 49 
32 30 
90 85 

110 105 
90 85 

92 
105 
230 

33 
52 
79 
60 

95 
IIO 
240 

37 
60 
85 

70 65 
60 
85 
95 
90 

68 
90 

100 
95 

240 

52 
80 
90 
85 

275 230 

74118 
74121 
74141 
74145 
74150 
74151 
74153 
74154 
74155 
74156 
74180 
74190 
74191 
74192 
74193 
74196 
74197 

100 
43 

100 
150 
330 
IIO 
120 
200 
150 
130 
155 
195 
195 
200 
200 
200 
200 

709 
741 
741 
723 
747 
748 
DIL sockets 

82 73 64 
40 38 36 
95 90 85 

140 135 130 
280 250 220 
100 95 89 
110 105 95 
IBO 170 160 
120 100 86 
120 100 96 
136 112 105 
190 185 180 
190 185 180 
190 180 164 
180 170 150 
190 180 170 
195 180 170 

LINEAR IC's 
14 pin DIL 
8 pin DIL 

14 pin DIL 
14 pin DIL 
14 pin DIL 
8 pin DIL 

14 pin and 16 pin 

40p 
40p 
38p 
95p 
85p 
45p 
I6p 
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A commercial version of a four element array for FM (J -Beam 
Aerials Ltd.). 

composed of, say, 12in. rod the actual lengths are 
all 12in. less than given on the diagram. The spacings 
are taken from the centre axis of each rod or 
element. 

INPUT MATCHING 
Most British receivers and tuners destined for the 

British market have aerial inputs suitable for 72 ohm 
coaxial cable (the British `standard'). Some imported 
receivers and tuners have inputs for both 72 ohms 
coaxial (which is unbalanced) and 240/300 ohms 
balanced twin feeder, used in European areas and 
American countries. There are times, however, when 
the receiver or tuner has only a 240/300 ohm balanced 
input. By connecting the British standard coaxial 
cable direct to such an input results in a mismatch 
and hence loss of signal energy transfer. 

Earth 
terminal 

This terminal 
left vacant 

CKG<9e 

Coaxial feeder 
to aerial 

Fig. 9: A useful 'dodge' to permit feeding a balanced 
input with unbalanced coaxial cable. 

Coaxial feeder 
to aerial 

Braids joined 

Coaxial cable 
loop 50" long 

Fig. 10: An alternative method of feeding unba lanced 
coaxial cable to a balanced input circuit. 

In quite a few cases like this it is possible to 
achieve matching to coaxial cable by connecting 
the inner conductor to one of the 240/300 ohm 
sockets or terminals and the braid to an adjacent 
earth terminal or to the metal part of the chassis 
(Important: this must never be done if the receiver 
is of the `a.c. /d.c.' type which uses no mains trans- 
former for isolation; if in doubt consult a qualified 
dealer or technician), as shown in Fig. 9. 

This matching results from the centre -tapped 
winding on the primary of the aerial input trans- 
former, giving a 4:1 impedance transformation 
since the turns ratio is 2:1. 

Should the 300 ohm balanced aerial input circuit 
of the receiver or tuner be unsuitable for matching 
this way, then an external impedance matching 
transformer must be used for the best results. A 
simple coaxial cable transformer arrangement is 
shown in Fig. 10. It is also possible to obtain commer- 
cially small low -loss balun transformers using ferrite 
cores. 

A multi -element FM aerial can be an awkward brute/ Erection of 
these arrays is best left to the experts (R. Smith Aerials, Luton). 

INPUT OVERLOAD 
When a tuner or receiver is used very close to a 

powerful station the input stages may be unable 
to accommodate the multiplicity of strong signals 

Coaxial 
socket 

R1 Rl 

IN I I l OUT 

" -Earthy'circuitJ 

R1 =Z + R2 Z(A +1)(A -1) 

2=Receiver/feeder input impedance 
A= Voltage reduction ratio 

Fig. 11: Overloading of input circuits can cause all kinds of strange 
noises on FM. Suitable signal attenuators can be constructed using 

the above formulae. 

without overloading. This is manifested by spurious 
signals appearing at incorrect tuning points over the 
scale, and intermodulation may occur between the 
various programmes. 

Coaxial 
socket 
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This trouble can also incité a `warbling' type of 
interference on stereo. The solution to the problem 
is to reduce the level (attenuate) the signal from 
the aerial to the receiver or tuner. A less elaborate 
indoor aerial may reduce the signal input, but in 
some cases this could be undesirable, notably when 

The lower mast carries a fixed TV array plus a Sto //e rotator for the 
Arrow 7 FM beam above (R. Smith Aerials, Luton). 

a directional aerial is used to reduce distortion due 
to reflected signals (Fig. 6). 

Plug -in coaxial attenuators in a range of values 
are obtainable from dealers, and there is a similar 
type available with adjustable attenuation values. 
Alternatively, it is not a difficult matter to make 
one's own attenuators for unbalanced circuits, as 
shown in Fig. 11. The resistors, which should be of 
non -inductive type (i.e., cracked carbon), can be 
mounted in a discarded tobacco tin, using the tin 
itself as the `earthy' circuit. 

Overloading can also occur under certain condi- 
tions at distances of twenty or more miles from a 
station at elevated sites with open aspects towards 
the station. It is likely that more overloading prob- 
lems will occur when the FM commercial stations 
go on the air, for these may not be co -sited with 
the regular BBC stations and thus could introduce 
heavy signal fields in areas where only moderate 
signals are present from the BBC stations. 

In some cases like this it may be necessary to use 
frequency- selection attenuation adjusted only to the 
frequency of the powerful offending station, but this 
is another story which will be examined in greater 
detail when the time comes. 
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TEST SIGNAL EXTRACTOR UNIT 
Quite a few test signals are present on the lines 
transmitted during the field flyback period. These 
sometimes include experimental Ceefax (BBC) 
or Oracle (IBA) data transmissions. The lines 
carrying these test or data signals should not 
normally be seen since they should appear above 
the top of the picture. They can be observed 
however by reducing the setting of the height 
control. An oscilloscope can be used to display 
such signals if it has facilities for strobing out 
particular lines. The test signals themselves 
are not particularly helpful for general servicing 
but the ability to strobe out lines can be in- 
valuable for colour servicing since this makes 
the standard colour bar pattern present at the top 
of Test Card F available for signal tracing in PAL 
decoders, The unit featured next month can be 
used as an economical add -on unit for scopes 
without strobing facilities and in addition pro- 
vides good, clean line and field sync pulse 
outputs. 

TACKLING STICKY FAULTS 
Most fault- finding is reasonably straightforward, 
a matter of clear symptoms and obvious causes. 
Every engineer has his ration of faults that seem 
to defy analysis however. There are nevertheless 
some common mechanisms by which these 
arise and a number of ways in which a goodly 
proportion of them can be cleared up without the 
need to spend hours delving into the "unknown ". 
Next month Vivian Capel describes various 
steps which can provide a short -cut to solving 
the more obscure types of fault. 

TO 

PLUS ALL THE REGULAR FEATURES 

(Name of Newsagent) 

Please reserve / deliver the NOVEMBER issue of 
TELEVISION (20p), on sale OCTOBER 22 and con- 
tinue every month until further notice 

NAME 

ADDRESS 
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AMTRON 
kits for the 

Audio Enthusiast 
These kits have been especially selected frcm 

the vast range of 200 AMTRON electronic kits. Each unit comes 
in an attractive blister pack which contains all coripcnents 

together with full instructions plus solder 

HI -FI STEREO AMPLIFIER 
50+50W. UK192 
The UK 192 circuit consists of two UK 
190 circuits, the 50W output power per 
channel being obtained by a push -pull 
arrangement of BD130 transistors driven 
by a complementary pair (BC141 -161) 

HI -FI STEREO AMPLIFIER 
20+20W. UK185 
The outstanding advantage of the 
UK185 is its co -npact s'ze, which 
simplifies the assembly, thus 
comparing well with tie best stereo 
amplifiers. 

THREE -WAY CROSS -OVER FILTER 
6db /OCTAVE. UK805 
The U K805 c-oss over filter developed 
by AMTRON has the function of 
separating th& frequencies and convey- 
ing them to the proper speaker with 
a 6db roll off 

11111Dp JK 
THE BIG NAME IN ELECTRONIC KITS 

AMTRON UK, 4 &7 CASTLE STREET, HASTINGS, SUSSEX TN34 30Y TEL: HASTINGS 2875 
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London's Lighthouse 

see the Here at Imhofs we have a 

whole showroom entirely 
devoted to the Eddystone 
range of communication 
receivers. From the re- 
markable little EC10 Mk II, 

the elegance of the Series 
1000 range to the sophi- 

showroom stication of the 830/7. 

at Pop in and see us - or 
write for details to:- 

IMMOFS 112 -116 New Oxford Street 
London WC1A 1 HJ 
Telephone 01-636 7878 

R83 

Sorry about that, Roger. 

BAND-AID* Washproof Plasters. 
c 

V 
ou 
Sri, 

WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

C.W.O. Please. P. & P., please add 10p to orders under £2 
MAIL ORDER. CALLERS SATURDAYS ONLY 

AC-125 12p 
AC126 129 
AC127 12p 
AC128 12p 
AC187 12p 
AC188 12p 
AD161 30p 
AD162 30p 
AF714 12p 
AF115 12p 
AF116 12P 
AF117 129 
AF118 12p 
BC107 9p 
BC108 9p 

PLEASE ADD 10;0 TO ANAL TOTAL 
TRANSISTORS DIODES 

BC109 9p OC45 10p 0A90 
BC147 12p OCT) 10p 0A91 
BC748 12p OC71 10p 0A200 
BC149 12p OC72 10p 0A202 
BD131 49p 2N3704 12p N914 
BD132 499 2N3705 9p N4001 
8F194 15p 2N3819 22p N4002 
BF195 15p 2N2926R 9p N4003 
BFY50 22p 2N29260 9p N4004 
BFY51 22p 2N2926V 9p N4005 
0C26 409 2N2926G 10p N4006 
0C28 40p 2N3014 10p N4007 
0C35 40p 2N3055 55p N4148 
0C42 10p TIS43 30p WO1 
0C44 10p 0A85 7p WO6 

5p 
Sp 
Op 
Op 
Sp 
6p 
6p 
7p 
7p 
7p 
OP 
Sp 
59 

30p 
34p 

LINEAR IC's 
709C 8 pin 32p 
709C 14 pin 32p 
741C 8pin 36p 
741C14 pin 36p 
723C 14 pin SOP 
DIL 
SOCKETS 
8 pin 23p 
14616 pin 15p 
ZENER 
DIODES 
BZY 88 series 
400mW 3 3V- 
30V. 
Price 10p each 

VEROBOARD 

01 
24x3fin 24p 
21 x 5in 20p 
3} x 31in 26p 
3} x 5in 30p 
2} x 17in Sop 
31 x 17in 110p 
5 x 17in 140p 
2} x 17in (plain) 
3} x 17in (plain) 
5 x 17ín (plain) 
Pkt. 50 pins 
Spot face cutter 
Pin insertion tool 

0 15 
10p 
26p 
25p 
32p 
60p 
OBp 

45p 
63p 
O9p 
20p 
42p 
52p 

JACK PLUGS (chrome) & SOCKETS 
Standard Screened 12p Standard 12p 
Stereo Screened 30p Stereo 15p 
25mm Screened Op 25mm 7p 
3.5 mm Screened 10p 3.5 mm 7p 

DIN PLUGS, SOCKETS. SWITCHES 
COUPLERS TOGGLE SP /ST ftp 
Pin: 2, 3, 4, 5 (180°, 2401, 6 & 7. DP DT 
Plugs 12p. Sockets Op. Couplers 
10p. 

ZN414 a complete I.C. receiver. No IF coils required for tuning. As featured in P.W 
Sept. 73 Issue. Price only £1 .05. 

RESISTORS 
High Stability low noise carbon film. Miniature wire wound. 
Power Values PRICE 
Watts Tol. Range Available 1 -9 10-99 100+ 
I 5% 2.2 -10 Meg. E12 1p 0.09 0.7p 
} 5% 2.2 -10 Meg. E12 1p 0.8p 07p 
1 5% 2.2 -10 Meg. E12 2p 1:6p 149 
4 10% lohm -10ohm E12 6p 5p - 
Do not mix ohmic values to obtain quantity prices. Ignore fraction. 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0001µF, 00015µF, 0'00220F, 00033µF, 0'0047µF, 00068µF, 24p; 0'01µF, 001'µF, 
0022µF, 0.047µF, 3p ;0' 068µF, 01µF, 015µF, 4p; 0'22µF, 7p; 033µF, 10p; 0.47µF, 13p 
160V: 01µF, 015µF, 4p; 0'22µF, 5p; 033µF, SP; 0.47µF, 7p; 068µF, 10p;1µF, 13p. 
Radial lead P.C. type: 
250V: 001µF, 0015µF, 0022µF, 3p; 0.033µF, 0047µF, 0068µF, 3fp; 0 1µF, 4p; 0'15µF, 
4p; 0 22µF, 033µF, 5p; 0.47µF, 7p; 0'68µF, 10p; 1 OµF, 11p. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF, 1 '5µF, 22µF, 33µF, 47µF, 68µF, 10µF, 15µF, 224F, 470F, 68µF, 6p each. 
40V: 100µF, 6p; 150µF 25V, 6p; 25V: 220µF, 11p; 470µF, 139; 1,000µF, 25p. 

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads. 
Range: 22pF- 10,000pF. Price 2p each. 

POTENTIOMETERS: Carbon 
Track 0.25W, log and linear values. 
1kß -2Mß Single gang 12p 
5Kß -2M0 s /gang w /switch ' 24p 
2kß -2Mß Dual gang 37p 

PRESET POTENTIOMETERS 
0ß5W 1kß -1Mß Hor. and Vert. Sp 
0'1 W 1000 -220kß Vert. only 3p 

KNOBS 
To fit }'shaft unless specified. 

SLIDER POTENTIOMETERS Black Pointer type Op 
0ß5W log and linear values Slim Silvered 10p 
10k11-100kß Single gang 35p Black 1^ with chrome rim 1Sp 

SLIDE DP IA 10p 10kß -100kß Dual gang 50p Slider Pot knob 10p 
ROTARY Water 
t -12 way 25p WATFORD ELECTRONICS 

PHONO PLUGS, SOCKETS, 
COUPLERS 
PLUGS (Assorted Colours) Sp, 
COUPLERS Bp 
SOCKETS: Singlelp, Double7p 

Triple 1Op 

COAXIAL 
Plugs 10p Sockets Sp 35 Cardiff Rd., Watford, Herts, England. 
CAR AERIALS 
3- stage, Spring up, lock Enclose 10p stamps for our comprehensive catalogue. 
down type with key 50' 
extended. Price £1.25. 
Aerial Plugs t0p Name 

Address TGS GAS SENSOR HEAD (ELECTRONIC NOSE) for detection of combustible 
gases with a proven record for a highly reliable Fire Detection. TGS Head can 
detect extremely low gas concentration levels without amplification. (PE July '73) 
"ELECTRONIC NOSE" illustrates amplified alarm system. \GS HEAD AND CIRCUIT APPLICATION DATA. PRICE £1.05. 
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IF FILTER BLOCKS 

° `7 
o 

What appear to be small ceramic 
capacitors, albeit with three leads, 
are in fact ceramic IF filter blocks 
made by Toko of Japan. A coloured 
dot indicates the nominal centre 
frequency which may range from 
10.62 to 10.78MHz. Prices 40p. 

The equally minute IF units at the 
top of the photograph include the 
MFH51T mechanical filter and its 
matching transformer type YXE10857 
which together cost around £1.50. 
The filter is available in 4, 5 and 
7kHz bandwidths (5kHz) versions 
being readily available at the moment. 
The CFU455C and CFT455B are also 
shown in the group, these being 
ceramic filters centred on 455kHz. 
Details and current prices from Ambit 
International, 37 High Street, Brent- 
wood, Essex. 

DIGITAL CLOCK 
Fonadek have introduced their Copal 
602 clock. It shows the day, date and 
time in white numerals and there is a 

small fluorescent tube built in which 
illuminates the digits. The cabinet is 
finished in simulated Brazilian rose- 
wood and the unit is priced at £15.95 
including VAT. Fonadek International 
Ltd., Harbórne, Birmingham B17 9JS. 

AMATEUR RADIO AWARDS 
This new book from the R.S.G.B. 
compiled by the Society's HF Awards 
Manager contains details of the 
world's major awards, where and 

how to apply for them and illus- 
trations of number of the certificates. 

USEFUL FASTENERS 
Hedlock II fasteners are the latest 
from 3M. They consist of interlocking 
"twin" parts which just push to- 
gether to give a strong bond. They 
can be screwed to two surfaces, ie: 
car parcel shelf and speaker (see 
picture), and make a good push fit. 
A sharp tug releases the fasteners. 
3M. United Kingdom Limited, 3M 
House, Wigmore Street, London W1 A. 

1 ET. 
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20MHz COUNTER /TIMER 
Meteronic announce this latest ad- 
dition to their range of low -cost test 
instruments. The Type 410 may be 

used as a frequency meter, multi - 
period meter or timer. Timebase 
stability is typically 1 part in 106 

per °C. Time units are 10,uS to 1 sec 
and frequency can be measured to 
over 20MHz with a resolution of 1Hz. 

The high impedance input accepts 
waveforms with slow transition rates. 
Range selection is manual, with 
automatic positioning of the decimal 
point, and allows up to 8 digits to be 

examined on the large 4 digit display. 
Overflow indication is provided. 
Timer start, stop and reset may be 

. operated electronically or by push 
buttons. The U.K. price exclusive of 
VAT, is £85. Meteronic, 114/116 

Shipbourne Road, Ton bridge, Kent. 

HIGH -QUALITY STEREO 
DECODER 

A recent addition to the Mullard 
range of modules for use in radio and 
audio amplifiers is a stereo decoder, 
type LP1400. It is intended for use by 
setmakers in high -quality equipment. 

The LP1400 uses the sum and 
difference separation principle, which 
allows de- emphasis to be applied to 
the difference signal before de- 
modulation. This attenuates inter- 
ference from adjacent channel 
transmissions and noise components 
in the 114kHz and 190kHz regions 
which in a time multiplex system are 
frequently demodulated by har- 
monics of the 38kHz signal and 
transposed to produce unwanted 
components in the audio outputs. 

The LP1400 offers good stereo 
separation and a better overall 
performance than is generally ob- 
tained with time multiplex systems. 
Mullard Ltd., Mullard House, Torring- 
ton Place, London WC1E 7HD. 

QUADRAPHONIC PHONES 

You don't have to have four ears to 
listen to quadraphonic sound on 
headphones, because in the new 
Eagle FF29, four 50mm transducers 
are so arranged that the effect is 
similar to four strategically -placed 
loudspeakers. 

The FF29 phones use two coded 
jack plugs which are also ideally 
suited for use with the AA26 quadra- 
phonic adaptor. This unit converts 
any stereo set -up into a 4- channel 
system with the addition of 2 extra 
speakers. 

Frequency range of the phones is 
20Hz- 20kHz, impedance 8i2 per chan- 
nel and matching impedance 8 to 
16.0. The retail price is £16.80 ex- 
cluding VAT. Eagle International, 
Precision Centre, Heather Park Drive, 
Wembley, HAO 1 SU. 
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SPECIAL 
PRODUCT 
REPORT 

ELECTRONIC 
CALCULATOR 
ONE of the latest additions to the electronic home con- 

struction market is a pocket calculator available as a 
complete kit or fully assembled. The Sinclair Cambridge 
weighs 3fozs and measures 4f x 2 x bin and has an 8 digit 
LED display. 

The LED display is an 8 digit 7 segment gallium arsenide 
phosphide device being driven via diodes directly from the 
calculator chip. The 8 diodes, D3 -D10, and the flat pack 
resistor package RN1 form both isolation and an integral 
part of the keyboard's electronic routine. The cathodes of 
each digit are driven by a sixteen pin integrated circuit. 

The keyboard is made from a single s".- el of stainless 
steel with 18 'click fingers' chemically k.tched into it to 
enable the keys to have mechanical hystert,s,s and a positive 
click action. 

The power supply (incorporating Tr1 functioning as an 
oscillator) generates a stabilised 15 volt d.c. supply for the 
two IC's. The action of Tr1 is such that it switches fully on 
and off thereby producing a square wave at the emitter 
thus providing the clock pulse, which is required to drive 
the calculator chip. 

The algebraic logic of this calculator -which enables 
calculation a to be entered as you would write it down, or 
in other words logically, acts together with an advanced 
constant function to give, in effect, a limited memory, thus 

03 

(SINCLAIR 
CAMBRIDGE 

extending the calculations which can be carried out as true 
chains. The constant facility may be used on all four 
functions- addition, subtraction, multiplication and division 
(4-- X =). These functions are often referred to in calculator 
terminology as operators. 

In addition, the calculator operates across a wide exponent 
range from 10 -" to 10'° enabling it to handle large or small 
numbers without becoming overloaded. Calculations are to 
8 significant digits, and incorporate a fully floating decimal. 

A dual purpose clear button will remove only the last 
entry when used in conjunction with a function. 

The calculator is battery powered by four cells. These 
may either be ordinary U16 cells (which give limited life) or 
the MN2400 mercury cells to give the calculator an extended 

n 

CPO I(OC 
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Basic circuit of the Sinclair 
Cambridge. A brief description 
of circuit function is given in 

the text. 



HOME RADIO (Components) LTD , Dept. PW, 234 -240 London Road, Mitcham,CR4 3HD. Phone 01 -648 8422 

The Catalogue you MUST have! 

HOME RADIO 
COMPONENTS 

6 185 electronic 

compony 
listed and 

ents 
indclearlexed 

Only 55p.p)us 22p PACKING 

ipmmew 

POST THIS COUPON 
with cheque or P.O. for 77p. 

The price of 77p applies only to customers 
in the U.K. and to BFPO addresses 

1 

Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 
in the catalogue. 

Name 1 

Address 1 
1 

1 

1 

HOME RADIO (Components) LTD. (Regn. No. London 912966) I 
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FAN/ 
BLOWER 
Precision -built in Ger- 
many. Dynamically 
balanced mains unit 
(200/240) continuous 
rated, reversible 60MA 
on run. Size: 5}" dia. 
X 2f" deep. Back plate 
is tapped for 4 fixing 

screws (supplied). Well under maker's price at 
[3. P. & P. 20p. Similar unit to above but 7}" 
dia. x 3" deep. L4-50. P. & P. 25p. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring 
wound (concurrent with time set- 
ting) 15 X I min divisions, approxi- 
mately }" between divisions. Panel 
mounting with chrome bezel 39" 
dia. LI 30. 15p P. & P. 

GEARED MOTORS 
"Parvalux" Reversible 100 
rpm geared motor. Type 
SD14, 230/250v. AC., 22 
lb /in. 9" spindle. 1st class 
condition. £7.50 each. 
50p P. & P. 
Also limited number only 
as above. BRAND NEW. 
[1250 each. P. & P. 

REVERSIBLE Parvalux type SD 19.240v. AC. 
30rpm. 40 lbs /in. Variable angle drive shaft. 
ABSOLUTELY AS NEW. 16.30. P. & P. 50p. 

SHADED POLE Mains motor. II" X 1 }" X 2" 
high. Double ended }^ shaft projecting I}" 
each side of motor. LI. P. & P. 20p. 

OPEN FRAME 
shaded pole 
GEARED 
MOTORS 
(Dural gear case) 
240 AC., 28rpm 
NEW HIGH TORQUE, 
approx. overall 
size: 3} X 3 9' X 29" + spindle }" dia. as 
illustrated. £2.70. P. & P. 30p. Similar to above, 
19rpm. £270. P. & P. 30p. 
110rpm with pressed steel gear case (similar to 
above but slightly smaller). [2.70. P. & P. 30p. 

SPIT MOTOR 
5 }rpm. 2 }" X I}" x 6 }" high. 240v. 
AC. Shaft } o /d, 1 }" length with 
hexagon socket inside. LI 80. P. & P. 
30p. 

AMPEX 7.5v. DC 
MOTOR 

This is an ultra precision 
tape motor designed for 
use in the AMPEX model 
AG20 portable recorder. 
Torque 450GM /CM. Stall 
load at 500ma. Draws 
6Oma on run. 60orpm 
speed adjustment. Inter- 
nal AF /RF suppression. 
}" dia. x I spindle, 
motor 3" dia. X 19 ̂ . 

Origina cost L16.50. OUR PRICE O. P. & P. 
25p. Large quantities available (special quota- 
tions). Mu -metal enclosure available. 7Sp each. 
FREE P. & P. 

"DAVENSET" MAINS SOLENOID 
I" travel, 81bs. pull (approx.). Size: 2f" long X 
23/16" X 2" high. Similar in appearance to 
"SORENG ". LI -SO. P. & P. 20p. 

MAINS 
SOLENOID 
This little unit 
gives vertical lift 
of approximately 
I" through hinged v 
"elbow ". Bracket 
incorporates 2 fixing screws. Length of arm. 2I". 
240V AC. Pull at coil is approximately Ilb. LI. 
FREE P. & P. Special quotes for quantities. 

Solenoids 
by Westool 
240 AC type 
MM6. 31b. pull, 
29" X I" X I } ". 
Travel 1". 85p 
each. P. &P. lop. 

240AC type MM4. 21b. pull, 
1 }" x 19 x I ". Travel j" 
60p each. P. & P. 10p. 
Quantity discounts: 10 -50 
10 %. 50 upwards 25 %. 

"DECCO" MAINS 
SOLENOID 
Compact and very powerful. 
161b. pull. }" travel which can 
be increased to I" by removing 
captive -end- plate. Overall size: 
2" X 2}" X 29" high. L2. 
P. & P. 20p. 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A (beautifully constructed solenoid at half 
normal price. A 2 -sided bracket is incorporated 
for vertical or horizontal mounting. Size: 2" X If" X 1 9". Pull is approximately 2Ibs., plunger 
travel 1 9". Fixing eye takes up to }" bolt,' 
plunger non -captive. NEW in original maker's 
boxes. LI P. & P. 20p. Large number available, 
special price for quantity. 

"CROUZET" MOTORS 3 RPM 
Type 965 
115/240v. 50Hz. 48w. Stoutly 
constructed, 2 11/16" dia. x 
39" long plus spindle I" X }" 
dia. Anti -clock. 13 each 
P. & P. 25p. 

"RE CIRK IT" Mains 10amp 
cut -out 
by "Neimman Electric" Germany. 
Eliminates fuses. Size: 2" X 9" X If" 
deep, 90p each. P. & P. 10p. 10 or more 
70p each. P. á P. 20p. 

UNLESS OTHERWISE STATED 
all items are NEW and UNUSED. Postal or 
carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under L2.50. C.W.O., please. 
Company orders under L2-50. Surcharge 
60p unless C.W.O. 
KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 200G, output 60 or 80 DB 
at I Kc. As used in deaf aids, bugging devices, 
etc. Size (60 DB) 7/32" X 5/32^ x } "; (80 DB) 9" X 5/32" X } ". Ex- equipment, all tested. 
£1.20 each. P. & P. FREE. 

PLUG -IN RELAYS by SCHRACK 
(PERSPEX ENCLOSED) 

OCTAL (2 c /o) 6 amp contacts at following 
voltages: 48 D.C., 60 D,C., 60 A.C., 110 D.C., 380 A.0 

PRICE EACH 90p 
I I pin (3 c /o) 6 amp contacts: 12 A.C., 48 D.C. 
48 A.C., 60 A.C., 60 D.C., 110 D.C., 115 A.C., 240 A.C. 

PRICE EACH LI 
RA and RN Series (4 c /o) 3 amp Gold Plated 
Contacts. Handsome modern construction {}" x 
}" x If" high. Following voltages: 6 A.C., 12 A.C., 
24 A.C., 48 A.C., 48 D.C., 60 A.C., 110 D.C., 115 A.C., 
120 A.C. 

PRICE EACH 80p 
Base sockets for all above types 10p 

Please add 10p towards P & P on all orders. 

From JAPAN, TAKAMISAWA Perspex 'ÿ , 
enclosed relays. Type MQ 308. 24V. DC. 600 IfM71CL ohms (4 a /o). Complete with base socket. 80p 
P. & P. 10p. 

SILVANIA MAGNETIC SWITCH 
Now complete with reference magnet! 

A magnetically activated switch, vacuum sealed 
in a glass envelope. Silver contacts, normally 
closed. Rated 3amp at 120v. II amp at 240v. 
Size: (approx.) 1-1s; long x k; dia. Ideal for 
burglar alarms, security systems, etc., and where - ever non -mechanical switching is required. 10 for LI 480; P & P 15p. 50 for L9; 100 for LIS. 
FREE P & P over 10. 

N OR P LE X 
The famous American fibre -glass copper -clad laminate. 
Finest quality with woven glass base of Epoxy- resin. Excel- lent Mech. and Elec. conductive properties. Heat resistant. 
ideal for PC's, etc. THIS IS A SPECIAL PURCHASE AND ONLY AVAILABLE WHILE STOCKS LAST! Sizes: 12" x 
12"; 24" x 12'; 24" x 24"; FULL SHEET43 "x37 "(ll sq ft.). 
Single -sided Copper with thickness of 1/32 ", 3164 ", 3/32 ". 
Also double -sided I/32 ". 1116 ", 3/32 ̂ . LI per sq. ft). Cut 
sizes (1 -10 sq. ft.) 25p P. & P. Full Sheet L8 each. Carr. 
LI for 1st sheet plus 25p each additional sheet. 

TANGENTIAL 
HEATER 
Silently driven by 
shaded pole Mycalex 
motor, powerful and 
smooth running with 
aluminium impeller 
(outlet 5f" x If "). 
Mains voltage PLUS 
matching heater unit 
with spiral element. 
May be switched for 
500 or I,000w. LI .60. 
P. & P. 30p. 

PLEASE ADD 10% FOR 
V.A.T. ON ALL PRICES 

SHOWN INCLUDING P & P 

EL EC T/4 ®- TECH COMPONENTS LTD. 
315/317, EDG WARE ROAD, 

LONDON, W2. 
Tel : 01 -723 5667 01 -402 5580 

i 

â BAKER 12" MAJOR £9.90 
30 -14500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic magnet 
assembly flux density 145000 gauss. 

, BASS RESONANCE 40 cps 20 watt RMS 

e MAJOR MODULE KIT £12 50 
baffle 

cD 
illustrated. 

Woofer. Tweeter, crossover 
and 67010 as illustrated. Size et x 13 os 
Note: when ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100 % BRITISH MADE 
Regent 12- ISW Superb 12'20W L16.50I 
Major 12' 20W L9 -90 Group 2512' 25W £8.80 ALL PRICES 
Deluxe 12' 15W LII Group 35 12' 35W £990 INCLUDE VAT 

BAKER LOUDSPEAKER CO. Bensham Manor Passage, 
Thornton Heath, Surrey. Tel. 01 -684 1665 

Loudspeakers Catalogue and Enclosure plan 5p 
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MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Switches, 
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor Panels etc., etc. Save yourself £s on these well selected parcels Slbs net weight 
£1.08, p. p. 40p. 

Assorted Electrolytic Capacitors, 61bs net weight £1.00, p. p. 40p. 
Brand new Wire -wound Resistors, Good Selection. 100 for £1, p. p. 15p. 
Millard Ferrite Pencil Magnets 1>tz z y}', 100 for £1.25, p. p. 16p. 
Assorted Computer Panels. These panela are exceptionally good value and contain a minimum of 75 translators, stacks of diodes plus Trim Pots, 
Polyester Capacitors, Resistors and Include stew I.Cs. 10 panels for £1.00, 
p. P. 250. 

Millard Ferrite Cores. LA3 100 to 500kHz 50p, LA4 10 to 30kHz 75p, 
LA2100 3 to 200kHz 50p. 
Please Include 10% V.A.T. to total cost of goods, Mail Order Only. 

XEROZA RADIO 
1 EAST STREET, BISHOPS TAWTON, DEVON 



THE 
first surprise to the reader brought up on 

radio in the fifties and sixties is to find the TRF 
(tuned radio frequency or "straight ") radio cir- 

cuit making a comeback in the 1970s. This type of 
circuitry was discontinued in the thirties, with the de- 
velopment of the superhet, for several good reasons. 
First, the selectivity of the tuned circuits of the time 
became inadequate as the number of transmitters on 
the air increased, with the result that the ability to 
discriminate between stations closely separated in 
frequency was impaired. Improved selectivity 
required more sharply tuned coils, or alternatively 
the application of reaction or positive feedback. 
Further, with a series of tuned circuits operating 
at the same frequency, stray coupling could itself 
próvide sufficient positive feedback to produce 
instability. 

In any event, excessive positive feedback whether 
due to stray coupling or deliberate application of 
reaction could, quite simply, cause the circuit to 
radiate rather than receive and thereby render 
impossible reception of a broadcast on that frequency, 
for some distance around. The superhet, in which 
amplification of the signal occurs mainly at an 
intermediate frequency separated from that of the 
received signal, not only guarantees improved 
selectivity and stability but also permits the easy 
application of such refinements as automatic gain 
control (AGC). 

The above observations apply generally to valve 
or transistor systems; it will be noted that, although 
TRF circuits have a deceptive simplicity, and avoid 
the purchase, installation and alignment of inter- 
mediate frequency transformers, they achieved only 
a very restricted popularity among the home con- 
structors of the sixties. Also, despite the fact that 
quality in broadcast sound had been transferred to 
the FM channels, even the cheapest commercial AM 
receivers retained the superhet scheme. To be a 
credible contribution to the radio scene, therefore, 
the Ferranti ZN414 unit must have featured as 
distinctly novel in TRF circuits. 

Output 
and Vcc 

inpu 

P ZN414 
Earth (viewed 

on pins) 

0.01jF 

Earth 

0.22pF 

41D- 

+6V to 9V 

2.7k 

+1.5V 

47011 (up to1k) 
or medium 
impedance 
earpiece 

0.047jF 
47on 

To 
audio amp. 
or crystal 
earpiece 

T10pF 

It should be clear, though, that the technology of 
the monolithic integrated circuit is better adapted 
to the TRF format. In every single operational 
amplifier or other high gain IC, methods have had to 
be developed and applied to enable the transfer of 
signals through several stages of amplification within 
a single chip without instability developing through 
stray capacitances. An integrated circuit IF amplifier 
for a superhet, however, must either lump all the 
frequency -selective tuned circuits before or after 
the amplification stage, or alternatively transfer the 
signal several times between the chip and external 
discrete circuitry, each time incurring the risk of 
instability problems which the superhet was intended 
to avoid. Further, with the high grade ferrites and 
litz wire, the tuned aerial circuit currently available 
has a higher "Q" and therefore an inherently 
improved selectivity, on the circuits of over thirty 
years ago. Further, a high input impedance can 
be developed, in the case of the Ferranti ZN414 
typically over 1.5M12, so that this selectivity is not 
degraded by the loading presented by the following 
circuit. Finally, it has been found possible to incor- 
porate an adequate AGC system. 

Low current consumption 
The unit incorporates the equivalent of ten tran- 

sistors packaged in a three pin TO -18 can identical 
with that used for small NPN transistors. The 
required power source is a single 1.5V dry cell 
though the unit will function adequately over the 
range 1.1 to 1.8V; economy of operation is assured 
by the very low current drain, some 1mA being 
typical. Under such conditions, and with the AGC 
system operating on an incoming signal, the circuit 
produces an output of some 40mV quite adequate 
to operate a medium impedance magnetic earpiece 
(about 50012) or a crystal earpiece through a coupling 
capacitor. In general, though, the unit will be used 
to drive an audio amplifier, for which the output is 
adequate. 

Constructional details 
Now for one or two constructional points. The 

small capacitor from the output pin to earth bypasses 
to earth any radio frequency signal appearing at the 
output. It is therefore necessary that it be mounted 
as dose as possible to the output and earth leads 
of the ZN414. It will be noted that the time constant 
of the output circuit, determined by this capacitor 
and the AGC resistor, is some 4kHz a feature 
tailored to the characteristics of the AM signal, 
for which a passband of some 10kHz (double side - 
band) is allowed. 

The aerial used, which may be any of those 
advertised to cover the medium waveband with an 
appropriate capacitor, should have its ferrite rod at 
least an inch away from the IC, otherwise all leads 
should be as short as possible. Due to the high input 
impedance already mentioned it is not necessary to 
tap the tuned coil on the ferrite rod to find a 
matching point to feed the circuit input. However, 
on commercial rod aerials employed with this unit, 
such a tap, or a small secondary winding, may be 
available; this may be used experimentally for the 
connection of an external aerial, if so desired. 
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'ferret ",. 
PHASE LOCKED 
LOOP I.C. METAL 

DETECTOR 
THIS lightweight metal detector operates at a 

frequency of 120kHz and uses a phase locked 
loop to provide both an audible and a visual 

indication of a find. Most detectors use either a 
variable inductance or a variable mutual inductance 
as the sensing element. The Ferret is no exception, 
the inductance of the search coil changing in the 
presence of metal. Ferrous and non -ferrous metals 
cause opposite changes in inductance and it is a 
unique feature of the Ferret that a visual indication 
of this is provided. The meter deflection is in opposite 
senses for the two types of metal. 

Another feature not found on previous metal 
detectors is the use of harmonic mixing. Although 
the two oscillators in the Ferret are both operated 
at about 120kHz the beat note is derived from their 
fifth harmonics and the sensitivity is accordingly five 
times as great. 

Main Oscillator 
The electronics of the metal detector breaks down 

into four functions: the Main Oscillator, Beat Fre- 
quency Oscillator, Phase Locked Loop and DC 
Amplifier. Powered by two PP3 batter',; the circuit 
is shown in full in Fig. 1. 
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R. P. A. PERRY 
(SIDNEY SUSSEX COLLEGE) 

The h coil Ll and the series combination of 
C4, C5`. i C6 form a tuned circuit with Trl acting 
as an oscillator taking the voltage at the C4-05 
junction, amplifying it, and feeding it back to the 
C6 -L1 junction in the correct phase for maintaining 
the oscillation. Diode D1 clamps the gate of Trl 
below earth potential and provides AGC action to 
stabilise the output and prevent it from being 
clipped. DC power is fed to the amplifier through 
the choke L2 the value of which is not critical, but 
25mH should be considered a minimum and the 
value chosen (40mH) happened to be available to 
the author in a convenient size. An output of at 
least 5V peak to peak should be available, the 
frequency being adjusted by altering the number 
of turns on Ll. 

Beat Frequency Oscillator 
An NE555 timer IC is used in astable mode to 

provide a variable frequency oscillator. Suppose Cl 
is charging up through Rl, R2 and VR2; when the 
voltage across Cl, sensed by pin 6, reaches 23 Vcc 
pin 7 is earthed and Cl begins to discharge through 
Rl. When the voltage across Cl, sensed by pin 2, 
has fallen to 13 Vcc pin 7 is allowed to float and Cl 
begins to recharge. The switching applied to pin 
7 is amplified and presented at the output, pin 3, 
as a squarewave which swings between earth and 
Vcc. 

01 charge time = 0 . 685 (R1 +R2 + VR2)C1 
01 discharge time =0 685R'1C1 

.'.Frequency =1/ (Charge time + Discharge time) 
= 1 /(2R1 + R2 + VR2)Cl X 0.685 

Substituting the circuit values gives a range of 
frequencies, as VR2 is varied, of 103- 160kHz. The 
upper frequency is not reached due to stray capacit- 
ances and internal resistances (the chip is only 
specified to 100kHz) but an adequate band to 
either side of 120kHz can be swept. 

Phase Locked loop 
The operation of the NE561B phase locked loop 

was described last month, but is outlined again below 
owing to the unconventional used made of it in the 
Ferret. 
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When the PLL has no input signal, the Voltage 
Controlled Oscillator (VCO) frequency resulting is 
called the free -running frequency and is determined 
by C12 and the current injected into pin 6 from 
VR3 and R6. 

In Fig. 2, Vc assumes a quiescent value. On apply- 
ing the main oscillator output to the FM input, 
pin 13, the phase sensitive detector and Iow pass 
filter cause Vc to change just enough to make the 
VCO frequency equal to the input frequency (5 X Fo). 

The amount that Vc changes depends on the 
difference between the free -running frequency and, 
5 X Fo. In this circuit the free -running frequency is 
fixed so Vc can be regarded as a function of Fo only. 

Change in Vc 
_200mV/% 

Change in Fo 
Thus changes in the inductance of L1 have been 

transformed into changes in Fo which have in their 
turn been transformed into changes in Vc. 

ó The VCO frequency, which by PLL action is 
exactly equal to 5 X Fo, is mixed with the Beat Fre- 
quency Oscillator output 5 X Fb in the internal multi- 
plier intended for AM demodulation, Fig. 2. An audible 
beat note, Fa, results where Fa = (5 X Fo ±5 X Fb) 
= 5(Fo ±Fb). 

à 
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2N3819 Phase locked loop 

If Fo and Fb are very large compared with Fa, 
and are nearly equal to each other then very small 
changes in Fo will produce larges changes in Fa. 
Suppose Fo changes from 120kHz to 120.120kHz, 
with Fb = 119.9kHz. 

Vc will change by 

(120.120_120) X 100 X 200mV = 20mV 
120 

and Fa will change from 5(120- 1'19.9) =500Hz to 
5(120.120- 119.9) = 11100Hz. 

The output from the Beat Frequency Oscillator is 
dropped by the volume control VR1 to a level suitable 
for the phase locked loop and C2 tailors the frequency 
response of the coupling network to attenuate the 
fundamental of 120kHz but pass the required har- 
monic of 600kHz. An input of more than two volts 
will cause damage to the IC. The mixed output is fed 
directly into a crystal earpiece, and is quite sufficient 
for all but the most noisy surroundings. As mentioned 
above, VR1 acts as a preset volume control. 

DO NOT attempt to drive a magnetic earpiece 
directly from the IC as this will seriously overload 
it. If it is required to run a magnetic earpiece or 
speaker then it is quite permissible to add a suitable 
amplifier stage, remembering that the AM output of 
an NE561B has a DC level of about + 14V. 

Capacitors C7 -C11 perform coupling and bypass 
functions and any value between 0.01µF and 0.11AF 
should be adequate. 

D.C. Amplifier 
A 741 operational amplifier is used as a variable 

gain inverting amplifier. By altering the value of 
VR5, the preset sensitivity control, the gain of the 
amplifier can be adjusted from X 1 to X 500. At 
maximum gain an output swing of 1 volt is obtained 
for a 0.01% change in Fo. 

Because the normal output level at pin 9 of IC2 
is + 12V a voltage divider VR4 and R8 is provided 
to give a zero -set control. The meter Ml will give a 
zero indication when the voltage at pin 3 of IC3 
equals the voltage at pin 9 of IC2. 

Resistors R10 and R11 are equivalent to a single 
resistance in series with the meter and connected 
to +9V. Their values should be adjusted so that 
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Fa 
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Fig. 3: Block diagram illustrat- 
ing circuit (unction. 

FM 
output, 

Amplifier 

741C Fig. 3: The printed circuit 
Meter 

IAM 0067} 

board -to sca /e. 

full scale deflection of the meter occurs when the 
amplifier output is either at earth or + 18V. 150kfl 
was found to suit the miniature meter used in the 
prototype. Power supply decoupling is provided by 
C13 and C14. 

Transistor enthusiasts may be interested to know 
that the three integrated circuits contain about 
seventy -five semiconductor devices although it is not 
often clear which of these are transistors and which 
are diodes! 

Circuit Board 
A printed circuit board 4 X 238in. has been designed 

to take the Ferret, see Fig. 3. Only one interconnect- 
ing wire is used on the board and all terminations 
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Fig. 4: Component layout and interconnections. 

are taken to convenient points. The meter is 
intended to be positioned over the large clear area 
at one end of the board. Two holes are drilled to 
enable the board to be bolted into the box, one 
being positioned to take the integral screw of the 
specified pot core L2. 

All the component holes except those for the 
preset potentiometers VR1, VR3 and VR5 are 
positioned on a 0 lin. matrix so the circuit could 
be made up as shown on perforated paxolin with 
pins and underboard connecting wires. Component 
positions are shown in Fig. 4. 

If a new component layout is contemplated then 
the only precaution to take is to keep the leads to 
IC2 as short as possible and the circuit basically split 
up into its four sections, as depicted in Figs. 1 and 4. 

Assembly 
A small aluminium box 514 X 4 X 112in. has the 

remaining components mounted inside it with the 
meter in the lid. It is important to use a metal box 
in order to keep down stray radiation. Fig. 5 shows 
the positions of VR2, VR4, SI and SKl. The cutting 
details for the meter will depend on the actual type 
used. 

A 6BA bolt is used to augment the 6BA bolt in 
L2 for holding the circuit board. It is important to 
see that the case is earthed via the copper conductor 
pattern by at least one of these screws. The best 
way to ensure that the component wires do not 
short out on the case is to introduce a couple of 
extra nuts on the bolts between the board and the 
case. 

If plastic electrical conduit, as described later, is 
used to construct the shaft of the Ferret then a 
hole large enough to accommodate the fixing bush 
must be punched or cut in the base of the case and 
a similar one for the handle. 

ÁN 00al 

Fig. 5: The positions of the main controls can be clearly seen above. 

The search coil, Ll, must be wound for an 
inductance which gives a frequency of 120kHz in 
the main oscillator. It can be shown that the 
inductance is proportional to N5D, where N is the 
number of turns and D the diameter of the search 
coil. Many different coils have been wound for the 
prototype using this formula based on an original 
made with the aid of a digital frequency meter. 
All have fallen well within the band that can be tuned 
in by the rest of the circuitry. 

Fig. 6a shows a small coil for localised searches 
and Fig. 6b a larger coil, which is slightly less 
sensitive, for extended searches. The number of 
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turns are respectively 90 and 65. To wind the coil, 
first nail a few small pins into the upper rim of the 
top plate and carefully wind the required number 
of turns from any thin insulated copper wire. When 
this is complete push the coil down on to the hard- 
board and secure with a dozen or so blobs of glue. 
When the glue is dry the pins can be removed and 
the two pieces of hardboard sandwiched together. 
Drill four holes in the complete assembly, as shown 
in Fig. 6, and bring the plates together with 4BA 
bolts. 

The connection to the circuit board is made by a 
length of coax cable and a terminal block inside the 
case. 

One of the easiest materials to use for the shaft 
is a length of plastic conduit intended for electrical 
wiring. Having been bent to the shape shown in 
Fig. 7, by gently heating the relevant section, it is 
fixed into the base of the box and the search coil 
top plate with termination pieces. The fixing to the 
search coil should be completed before it is finally 
screwed together. 

A short length of conduit, fixed as described above 
into the end of the case, covered with a bicycle 
handlebar grip will suffice for a handle. 

* components list 

Resistors 
R1 2.2kí2 R5 10kí2 R9 10k0 
R2 4.7kí2 R6 1 8k0 R10 150kí2 
R3 1kí2 R7 10kí2 R11 150kí2 
R4 68k.2 R8 47kí2 
All # or } watt, 20% or better, see text 
VR1 25kí2 pre -set pot., horizontal, miniature 
VR2 5kí2 pot., standard 
VR3 10kí2 pre -set pot., horizontal, miniature 
VR4 100kí2 pot., standard 
VR5 5M.2 pre -set pot., horizontal, miniature 

Capacitors 
Cl 1000pF polystyrene C8 0.02µF ceramic 
C2 220pF ceramic C9 0.02µF ceramic 
C3 0.02µF ceramic C10 0.02µF ceramic 
C4 680pF polystyrene C11 0.02µF ceramic 
C5 1500pF polystyrene C12 1000pF polystyrene 
C6 1500pF polystyrene C13 50µF 25V electrolytic 
C7 0.02µF ceramic C14 50µF 25V electrolytic 

C15 001µF ceramic 
Polystyrene capacitors 5% or better 

Semiconductors 
IC1 NE555 8 pin DIL D1 1N914 or similar 
IC2 NE561B 16 pin DIL Tr1 2N3819 or similar 
IC3 741C 8 pin DIL 

Miscellaneous 
L1, L2 see text. Jack socket, 3.5mm. Crystal ear- 
piece and plug, 3.5mm. Sl, 2 pole coo slide switch. 
Aluminium box 54- x 4 x 1 1-in. (AB10). Batteries 
PP3 (2) and 2 pairs battery clips. Knobs (2). 
Plastic conduit, 36in. approx. and conduit termin- 
ations (3). Plastic handlebar grip. Terminal block, 
2 way. Hardboard and wire for heads. Co -axial 
cable. Printed circuit board. Ml, centre -zero edge 
panel tuning meter (Henrys F11). 

Ambit International, 37 High St., Brentwood, Essex, 
can supply the pcb for 78p inc., the three IC's and 
transistor for £4.90 inc. or a complete kit consisting 
of the pcb, three IC's and transistor, all remaining 
components, aluminium box and wire for search 
head for £9.50 inc. 
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(a) 

Holes to suit 
fixing bolts 

IAM 00701 

Fixing hole 

Top plate 

oil 

Baseplate 

Top plate and baseplate Hardboard 

Top plate 

(b) 
Coil 

Baseplate 

Fig. 6(a): A small coil used for localised searches and Fig. 6(b) a 
larger coil, although less sensitive, used for extended searches. 

u 

30" 

12" 

lAM 00711 

Fig. 7: The handle is formed as shown above. 

Photograph shows two of the coils made by the author. 



Setting Up 

With the search coil connected, set all the preset 
pots to mid -rotation and switch on. Adjust VR2 for 
a strong and constant beat note. If only weak and 
varying notes can be obtained then the loop is not 
locked and VR3 must be rotated until the required 
note is heard. Set VR3 in the middle of the portion of 
its travel over which the beat note is clear. VR1 
can then be set for the required volume in the 
earpiece. 

Adjust VR4 to zero the meter, this will be a 
sensitive setting, and move the Ferret towards a 
large metal object. An indication should be both 
heard and seen. VR5 will then determine the strength 

Close -up view showing the inside 
of the PW Ferret. Compare this 
photograph with Fig. 4. 

of the meter reading when an object comes within 
range. 

It may be possible to obtain beat notes from har- 
monics other than the fifth. It is sufficient, however, 
to select that beat note which gives the most sensi- 
tive audible response when the Ferret is brought near 
to some metal test object. 

As has been already suggested in the text, a lot 
of the component values are non- critical and, in 
general, all except the polystyrene capacitors can 
have 20% tolerance. It is recommended that first 
grade integrated circuits are used, especially the 
NE555. If required, integrated circuit mounting pins 
can be used. 

SPECIAL PRODUCT REPORT -continued from page 630 

life. Sinclair Radionics claim that mercury cells will give 
12 hours continuous operation. Certainly a small mains 
unit would be an advantage if continuous use of the calcu- 
lator is contemplated. 

The kit is intended for constructors with previous soldering 
experience. Estimated assembly time is approximately 3 
hours. Tools required -and the most important item -is a 
properly earthed sub -miniature soldering iron with a ,!,in. 
bit or smaller. Other items are wire cutters, tweezers and 
instrument type pliers. 

The 15 page step -by -step assembly instruction booklet 
contains a section on special safety precautions which 
should be observed before and during assembly of the kit. 

Attention is drawn to the point, that static electricity can 
be a hazard unless proper precautions are taken. The 
manufacturers instructions should be carefully read and 
fully understood before assembly is contemplated. 

Care is necessary when assembling the kit, especially 
because of the numerous tiny solder connections to be 
made. Blobs of solder must be avoided and close inspection 
of the completed printed circuit board is essential after 
soldering has been completed. Examination of the finished 
p.c.b. with a magnifying glass is recommended to ensure 
a clean product. 

Those constructors who after purchasing the kit and then 
having read the assembly instructions find that they are 
'stumped' may return the kit (untouched) plus a cash balance 

in exchange for a built version. What could be more fair? 
Sinclair Radionics state that full service facilities are avail- 
able for kits and ready built units. 

Also included with the calculator is an informative 32 page 
booklet detailing the wide range of calculations that can be 
carried out. From simple arithmetic, compound interest, 
logarithms, trigonometric functions, roots, polynomials, 
hyperbolic functions and so on. In addition a credit card size 
aide -memoire with calculations summarised in formula 
form is included. 

Calculations of all types were performed with the Cam- 
bridge and it is surprising how simple it is to use. It brings 
about a new and refreshing interest to calculations. In the 
calculation of square roots the iterative Newton -Raphson 
method is used. This sounds quite complex, but you simply 
take a (wild) guess at the square root and enter it on the 
keyboard, using the procedure outlined in the instruction 
booklet. We tried this method many times -feeding way -out 
guesses to the keyboard. The correct answer came up every 
time. 

The kit is attractively packaged and includes all necessary 
components to complete the calculator. Even solder is 
supplied. 

A full money refund guarantee applies to untouched kits 
if returned within 3 weeks. 

At £27.45 (including VAT) for the complete kit, the 
Sinclair Cambridge provides excellent value for money. 
Sinclair Radionics Ltd., London Road, St. Ives, Huntingdon- 
shire PE14 17HJ. 
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Pick up those unusual broadcasts and amateur trans- 
missions that are found on the short wave band. This 
receiver is designed to tune 1 7MHz to 30MHz in three 
bands, using two transistors and two integrated cir- 
cuits. 
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A 
A -B. This is the kind of audio 
comparison test where any differ- 
ences in sound quality can he 
assessed immediately upon switch - 
over, i.e. on "A -B" comparison 
between items of equipment A 
and B. Often the left and right -hand 
channels or the record and replay 
sound signals are designated A 
and B. 
ACOUSTICS. The study of the 
behaviour of sound. The "acoustic 
characteristics" of a room are 
dependent on its size, shape and 
the reverberation time according to 
the reflective or absorbent items 
present. 
ACOUSTIC FEEDBACK. Cycling 
of sound build -up to a continuous 
squeal as the microphone picks up 
a signal from a loudspeaker con- 
nected to the same microphone 
amplifier. 
ACOUSTIC SUSPENSION. 
Some loudspeaker systems employ 
a sealed cabinet. This enables the 
acoustic pressure of the air en- 
closed therein to provide the 
principal restoring force for the 
diaphragm of the speaker. 
A.F.C. Automatic frequency con- 
trol. A control circuit in a receiver 
or tuner which compensates for 
small variations in the carrier signal 
frequency to provide a stable audio 
output. A circuit function in a tuner 

or receiver which keeps the unit 
accurately tuned to the desired 
station, eliminating any tendency 
to drift. 
A.G.G. Automatic gain control. 
A circuit which stabilises a large 
variation in the strength of an 
incoming signal. 

A circuit function in a tuner or 
receiver which maintains the mean 
amplitude of the modulated signal 
at almost a constant level. A.G.C. 
or A.V.C. (Automatic volume con- 
trol) as it is sometimes called is 
also used to describe the audio 
compression system employed in 
automatic tape recorders, in which 
the recording signal level is adjusted 
to compensate for widely differing 
sound levels. 
ALIGNMENT PROTRACTOR. 
Indicates errors in a pickup's 
lateral alignment. It fits on the 
centre spindle of the turntable, and 
the pick -up stylus fits into a small 
hole on the device. The correct 
indication is shown when the angle 
of lateral movement of the pick -up 
head is at 900 to the tangent of the 
groove at any point, although 
minimal tracking error is expected 
with most pick -up arms. 
AMBIENCE. The "feeling" given 
to sounds by a room. The effect of 
the environment on the coloration 
of sounds produced. 
AMBIENT NOISE. Unwanted 
background noise picked up by a 

microphone, i.e. any extraneous 

clatter in a room. Also any acoustic 
coloration that influences sounds. 
brought about by the acoustic 
properties of a room in which a 

recording is being made or replayed. 
AMPLIFICATION. An increase i the magnitude of a signal brought 
about by passing it through an 
empl fier. 
AMPLIFICATION FACTOR. The 
symbol used to signify this is "p.". 
II is he measurement of amplifica- 
tion in a circuit usually in voltage 
or current terms calculated by 
dividing the output by the input. 
-his figure is often converted to 
decibels (which see). 
AMPLIFIER. A device for increas- 
Mg the magnitude of a signal by 
means of a varying control voltage, 
maintaining the signal's character- 
istic fo -m as closely as possible to 
the original. 
AMPLITUDE. The level of an 
audio or other signal in voltage or 
current terms. 
AMPLITUDE DISTORTION. 
The distortion of a signal by the 
undesirable influence of a circuit 
Cr component and takes place when 
there is a change of amplitude in 
part of the input signal bringing 
about harmonic distortion and inter - 
modulation distortion. This part is 
expressed as a percentage of the 
whole waveform at any giver, period 
cf time. 
AMPLITUDE MODULATION. 
Commonly known as a.m. and 



refers to the method of radio trans- 
mission where the audio modu- 
lating signal is made to vary the 
amplitude of the radio carrier wave. 

A UUENC - 
The audio information is carried 
on a high frequency radio wave. 
ANECHOIC CHAMBER. A 
special room used for testing audio 
transducers, where all wall surfaces 
have been covered with acoustically 
absorbent materials so that reflec- 
tions of the sound waves are 
eliminated. Otherwise known as a 
"dead room ". 
ANTI- PHASE. Where two iden- 
tical signals are disposed in 180° 
phase opposition. When super- 
imposed, they tend to cancel each 
other because their waveform pat- 
terns are of equal magnitude but 
opposite polarity. 
ANTI - SKATING DEVICE. A 
device found on many modern 
pick -ups which provides an "out- 
ward" force on a pick -up arm. This 
counteracts the arm's tendency to 
move towards the turntable centre 
due to offset geometry, and reduces 
stylus /groove friction. 
ANTISTATIC CLEANER. Sub- 
stance used on gramophone re- 
cords which helps to prevent the 
build -up of a static charge which 
attracts dust. 
ATTENUATOR. A device which 
reduces the amplitude of a signal 
by known proportions. 
AUDIO FREQUENCY SPEC- 
TRUM. Mainly the full range of 
sounds we can hear. In a person 
with good hearing the range of 
sounds in the audio spectrum is 
usually between 30Hz and 16,000Hz. 
In older people this is usually 50Hz 
to 10,000Hz. 
AUDIO OUTPUT. The output 
signal from any audio equipment. 
It is generally measured in volts or 
watts r.m.s. 
AUTO -CHANGER. A device on 
a record -playing turntable which 
facilitates the automatic positioning 
of a disc and pickup ready for 
playing. 
AUX. Abbreviation of auxiliary. 
Often applied to amplifier inputs 
and refers to an extra input facility 
as distinct from "mic ", "tuner ", 
"pickup ", etc. 
AZIMUTH. The angle which re- 
cording and playback head gaps 
make with the line along which the 
tape moves. The head is oriented 
until this angle is 90 °. 
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B 
BAFFLE. The mounting for a loud- 
speaker usually comprising a flat 
non -resonant panel. It is used to 
increase the length of the path of 
the sound waves between the front 
and rear of the speaker to minimise 
bass losses. 
BALANCE. Equality of amplifier 
gain or signal level from right and 
left channels of a stereo amplifier. 
In theory the balance between each 
channel should be electrically per- 
fect but there may be mismatch of 
nominal signal level from one or 
other channel which is compen- 
sated by adjustment of the "balance 
control ". 
BALANCE CONTROL. A vari- 
able resistor used to compensate 
for any slight loss of signal in the 
right or left channel of a stereo 
amplifier. To some extent, this 
control can compensate for un- 
balanced speakers and be used for 
adjustment when the listener is not 
in an equidistant position between 
the two loudspeakers. 
BANDWIDTH. The range of audio 
frequencies over which an amplifier 
or receiver will respond and provide 
a useful output. 
BASS. The lower end of the sound 
spectrum (usually 150Hz and below). 
An amplifier "bass control" usually 
provides a variance of decrease or 
increase in response at frequencies 
below 1kHz. 
BEL. A ratio of two signal levels, 
such as at the output and input, in 
logarithmic terms. It is too large a 
unit to use for precise measurement 
and we use tenths or "decibels ". 
These are defined in power terms 

as 10 log10 
output 

or in voltage or 
input 

current terms as 20 login 
output. 
input. 

BIAS. A high frequency signal 
applied to the audio signal at the 
tape recording head to make the 
audio signal magnetise the tape 
over the linear part of head's 
magnetic characteristic. The bias 
signal is usually above 40kHz to 
avoid audible intermodulation dis- 
tortion. Bias is also a term used to 
denote the sideways thrust of a 

pickup arm. 
BIAS COMPENSATOR. A device 
which counteracts the inward bias 
of a pick -up arm as it tracks the 
disc. The compensator exerts an 
outward force on the arm and 
generally can be adjusted to have a 

definite relationship to the playing - 
weight of the pick -up. 

BI - RADIAL STYLUS. Also 
known as elliptical stylus. This is 
used with lightweight pick -up arms 
to reduce tracking distortion. The 
stylus tip has a small radius where 
it touches the walls of the record 
grooves as distinct from a conven- 
tional stylus which has a hemi- 
spherical tip. 
BOTTOMING. A situation in 
which a stylus reaches the bottom 
of a record groove because its tip 
radius is smaller than optimum for 
the groove. Also the opposite of 
the pinch effect. 
BULK ERASER. An instrument 
which erases recordings from a 
whole tape at once while it is still 
on the spool. It does this by pro- 
ducing an a.c. magnetic field of 
high intensity. 

C 
CAPSTAN. The drive spindle in 
a tape recorder, which in conjunc- 
tion with the pinch -wheel, pulls the 
tape across the heads at constant 
speed. 
CARDIOID MICROPHONE. A 
microphone which has a sensitive 
response to sounds on one side. 

90. 

270' 

This makes the response very 
directional. It is called "cardioid" 
because it has a heart -shaped 
polar diagram. 
CARTRIDGE. The electro- mecha- 
nical transducer of a pick -up head 
that converts stylus vibrations to an 
electrical signal. It is generally 
detachable and fits into the head - 
shell of a pick -up. 
CERAMIC. Piezo -electric part of a 

pick -up, speaker or microphone 
that acts as a transducer. It has 
characteristics similar to a crystal 
transducer but is more robust. 
CHANNEL SEPARATION. The 
degree to which the two signals in 
a stereo system are electrically 
isolated. Usually expressed as a 
ratio in decibels. 



CLASS -A. An amplifier where 
the output transistors or valves are 
operating permanently on linear 
portions of their transfer charac- 
teristics. Efficiency is low, but a 
constant current is drawn from the 
power supply whatever the signal 
level. Usually recognised by the use 
of a single transistor or valve 
driving the loudspeaker. 
CLASS -B. An amplifier where 
two transistors or valves operate on 
positive and negative half cycles of 
the signal wave form. Each operates 
from a low initial current but this 
rises as the signal level increases. 
Usually recognised by the use of 
two transistors or valves operating 
in anti -phase to drive the loud- 
speaker. 
CLIPPING. Severe distortion 
caused by overloading the input of 
an amplifier. A sine wave signal 
waveform has a flat top and bottom 
at the peaks when clipping occurs. 
COAXIAL CABLE. A screened 
cable where the inner conductor is 
surrounded by a concentric outer 
screen. Commonly known as "co- 
ax" the cable is carefully manufac- 
tured so that it has a constant 
characteristic r.f. impedance of 
70 -8052. It is used for aerial down - 
leads and for sending r.f. from one 
unit to another. Also used to inter- 
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connect audio stages or equipment 
of high impedance to minimise the 
risk of hum inducement. 
COLUMN SPEAKER. A loud- 
speaker cabinet of long "column" 
shape. Usually the loudspeaker is 
at one end so that the rear of the 
drive unit is loaded by a column of 
air. Often columns are made from 
drain- pipes. Also the name given 
to a long speaker cabinet containing 
several loudspeakers for public 
address work. 
COMPARATOR. Often found in 
audio showrooms, it is a unit which 
by switch selection, will connect 
up a combination of speakers, 
amplifier, tuner, pick -up, tape player, 
etc. For comparing different types. 
Also the name of a circuit which 
compares two signals and provides 
a "difference" signal. 
COMPATIBILITY. The ability of 
one unit to be used with another 
without detrimental effect on the 
signal through mismatch. A com- 
patible pick -up will play both mono 
and stereo records. 
COMPLIANCE. The ability of a 
stylus to respond to both horizontal 
and vertical movement. The degree 
of compliance is a measure of the 

capability of the stylus to follow 
rapid variations in the groove 
surface. 
COMPRESSION. This occurs 
when the dynamic range is reduced 
electronically so that quiet sounds 
are raised and loud sounds lowered. 
The most common application is 
an "automatic" recording where it 
is important that all sounds re- 
corded are made intelligible when 
played back. Also used where 
necessary to avoid over recording 
and distortion, or to lift the signal 
level clear of background noise or 
hum. 
CONDENSER MICROPHONE. 
A microphone which contains a 
metal plate and a thin metal dia- 
phragm set close together. A polar- 
ising voltage is applied to the 
plates. The capacitance of the 
microphone is thus affected by 
movement of the diaphragm from 
air pressure waves. 
CONTROL UNIT. A pre -amplifier 
unit in an audio set -up. Signals 
from audio sources, i.e. tuner, pick- 
up microphone, are fed into it. 
Equalisation (where necessary) is 
applied, then the signal is fed to 
the main amplifier. Volume and tone 
controls are usually incorporated 
together with any necessary pro- 
gramme selection switch. 
COUNTERBALANCE. Counter- 
balance is a weight, usually adjust- 
able, fitted at the pivot end of a 
pickup arm. It counters the weight 
of the pickup head and cartridge 
unit and allows adjustment of the 
stylus pressure to the desired value. 
CROSSOVER NETWORK. A 
circuit usually employing capacitors 
and coils which feeds low notes to 
a low frequency speaker (woofer) 
and high notes to a high frequency 
speaker (tweeter). The crossover 
frequency is that at which frequency 
bands divide. Sometimes the audio 
spectrum is divided into more than 
two bands to drive more than two 
speakers. 
CROSSTALK. Breakthrough of 
the signal from one channel to 
another by conduction or radiation. 
CUT -OFF FREQUENCY. The fre- 
quency response limitation, either 
upper or lower end, of a given 
component or piece of apparatus 
where the response falls off by 
3dB, then is even lower beyond 
this frequency. 

0 
DAMPING FACTOR. The ratio 
of the impedance of a speaker to 
the amplifier impedance. A high 
damping factor is desirable to 
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subdue speaker resonances. 
DECIBEL. One tenth of a Bel 
(which see). 
DE- EMPHASIS. Reduction of the 
level of the higher audio frequencies 
during f.m. reception or tape replay, 
so that they compensate for the 
pre- emphasis (which see) applied 
to the transmission. This restores 
an overall uniform resoonse, with 
improved signal -to -noise ratio. 
DEMAGNETISER. A cevice which 
removes residual magnetism from 
tape heads. This magnetism, if not 
removed can introduce noise on 
recordings and cause high fre- 
quency loss. 
DEVIATION. In f.m. transmissions 
and reception deviation is the 
increase or decrease of signal 

frequency from tie nominal; 
also applied to drifting. Standard 
maximum deviation rating is -I -75kHz 
for f.m. radio. 
DIN. Stands for Deutsche Indus - 
trie Normenausschus. This is an 
organisation in West Germany 
(similar to the British Standards 
Institution) which sets certain 
industrial standards. 

A well -known standard is the 
DIN 45,500 which applies to domes- 
tic hi -fi equipment. Various plugs 
and sockets are popularly known 

as "DIN plugs ". They have DIN 
standard geometry and connec- 
tions. 
DIPOLE. An aerial generally used 
for v.h.f. receivers. 
DNL. Dynamic noise limiter. A 
compatible circuit designed by 
Philips Ltd. primarily fcr use with 
tape recorders. It improves the 
effective signal -to -noise ratio during 
replay by selective filtering at low 
signal levels. 
DOLBY SYSTEM. A noise reduc- 
tion system which compresses 
signals before they are recorded on 
tape and expands them again on 
replay. This results in a reduction 
of background noise and is particu- 
larly designed for use with tape 
recorders. 
DRIFT. Variation of r.f. signal 
carrier frequency above and below 
the nominal due to unstable recep- 
tion conditions. It can be alleviated 
to a great extent by applying auto- 
matic frequency control. 

III 



DECODER. A circuit built into an 
f.m. tuner to enable it to translate 
stereo signal information into two 
matched audio outputs. Also a 

AERIAL R 1 SPEAKER 

RIGHT 

VHF I STEREO STEREO 

TUNER ~ DECODER AMPLIFIER 

LEFT 

LH SPEAKER 

means to extract and process re- 
corded quadraphonic sound infor- 
mation from a complex signal into 
four matched outputs. 
DISTORTION. Unwanted 
changes in the purity of sound 
being reproduced or in r.f. signals. 
In audio it generally implies inter - 
modulation and /or harmonic dis- 
tortion. These are derived from 
phase differences and /or amplitude 
distortion where the amplitude of 
the output does not bear the same 
proportion to the input at all fre- 
quencies. 
DROP -OUT. Sudden decrease in 
the recorded signal level due to 
tape imperfections. 
DYNAMIC RANGE. The range of 
signal amplitudes from the loudest 
to the quietest that can be repro- 
duced effectively by the equipment. 
The upper limit is set by inherent 
distortion level, and the lower limit 

background noise and /or hum, 

EARTH LOOP 
The wiring of the interconnections 
between items of audio or radio 
equipment such that there is more 
than one return path for the 
"ground" side of the signal- carrying 

MAGNETIC FIELD 

SCREENED CABLE 

OUTPUT SDCNE1 
CARRYING 
AUDIO SIGNAL 

. MAINS 
TRANSFORMEN 

r. IV 

INPUT SOCKE 

EARTH LOOP CAUSED BY THIS EARTH CONNECTION BETWEEN 

THE TWO CHASSIS AS WELL AS BY THE SCREEN OF THE 

SIGNAL CABLE 

wiring. This generally results in a 

loud hum from the speakers. 
ELECTROSTATIC. Applied to 
loudspeakers and microphones 
(condenser type). An electrostatic 
force is used to activate the dia- 
phragm. The charged diaphragm is 
suspended between two perfor- 
ated plates. As an a.c. signal is 
applied to the outer plates, the 
diaphragm vibrates. 
EQUALISATION. A ure- arranged 
circuit that applies correction to a 

given recording characteristic dur- 

ing rep . ' _ - " a uniform 
frequency response at the output 
terminals. 
ERASE HEAD. A head on a tape 
recorder which applies a strong 
high frequency alternating magnetic 
field to the tape so that earlier 
recordings may be "erased" as the 
tape runs past the head. 

F 
FADING. A drift in the level of 
received radio signals beyond in- 
teliigability. It is often caused by 
changes in the upper atmosphere. 
Also applied to deliberate slow 
reduction of signal level by means 
of the volume control. 
FEEDBACK. A system where part 
of the output signal from an ampli- 
fier is applied to the input. When in 

antiphase (i.e. negative feedback) 
this results in reduction of distor- 
tion, lowering of the amplifier out- 
put impedance, improvement in 
signal stability. 
F.E.T. Field Effect Transistor often 
used in early stages of an amplifier 
or tuner to give a high input imped- 
ance for minimum loading of the 
programme source, i.e. aerial or 
pick -up. 
FLUTTER. Rapid variations of 
pitch or frequency caused by in- 
consistent speed of a turntable or 
tape transport mechanism. 
F.M. Frequency modulation is a 

system of transmitting a radio 
signal where the frequency of the 
carrier wave is altered by changes 
in the amplitude of speech or music. 

FREQUENCY - 
F.M. is applied to v.h.f. sound 
broadcasting above 87MHz. 
FREQUENCY. The number of 
complete cycles in one second of 
alternating current, voltage, electro- 
magnetic or sound pressure waves. 
FREQUENCY RESPONSE. A 
graphical characteristic showing 
relative signal levels at different 
frequencies with respect to a given 
reference level. A "fiat" frequency 
response is one that has a uniform 
level at all frequencies within a 

given band width. 
FRONT END. Refers to the first 
stage of an amplifier or tuner. 

G 
GAIN. The increase in the power cr 
voltage level of a signai due to 
amplification, i.e. the ratio that 
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exists between the output signal 
level and the input signal level, 
usually quoted in decibels (which 
see). 
GROOVE. A record "track" which 
carries the audio signal information 
in two 45" displacements (stereo). 
In a long- playing record, groove 
dimensions could be: width 2.5 
mils.; depth 1 mil. and pitch 250 -350 
groove revolutions per inch. 

HARMONIC. A harmonic of a 

fundamental frequency is the fre- 
quency of its exact multiple. Thus 
twice the fundamental frequency is 
the second harmonic (one octave 
up) and so on. If the fundamental 
frequency is 1,000Hz, the second 
harmonic would be 2kHz, the third 
3kHz, and the fourth harmonic 
4kHz (two octaves up from the 
fundamental). 

IMPEDANCE. Opposition to a.c 
current presented by capacitors.' 

inductors and resistors. This effect 
is measured in ohms and is related 
to frequency. 
INFINITE BAFFLE. A loud- 
speaker mounting where ideally 
there is no path of air between the 
back and front of the speaker 
diaphragm. An infinite baffle im- 
proves the forward radiation of 
sound at low frequencles and 
preferably should be a very large 
plane surface like the wall of a room 
or a screen of very rigid material 
(e.g. tin wood) on which a loud- 
speaker is mounted. In practice 
truly infinite baffles are rarely 
accomplished except in sealed 
boxes, but these give rise to prob- 
lems of resonance. 
I.P.S. Inches per second. Used for 
signifying the speed of a tape 
travelling past the heads of a tape 
recorder. The most common speeds 
used in this country are 1 é i.p.s. 
(4 75cm /s); 3,' i.p.s. (9 5cm /s) and 
7 =, i.p.s. (19cm /s). 

J 
JACK. A type of two -or more -ways 
concentric contact socket for carry- 
ing audio signals. 
JOHNSON NOISE. A frying or 
sizzling sound produced by thermal 
agitation voltages generated in 

amplifier circuits. It usually occurs 



in the input circuit (or front end) of 
an amplifier. 

L 
LEVEL. The voltage or power of a 

signal, or the relative voltage or 
power compared with a reference. 
LIMITER. A circuit in an amplifier 
or tape recorder which reduces 
volume when over -modulation or 
distortion is likely to occur. 
LINE SOURCE SPEAKERS. A 
chain of speakers used in public 
address work that are driven from 
an amplifier with 100V or 600ohm 
output line. 
LOUDNESS. The intensity of a 

sound as subjectively judged by the 
human ear. Loudness levels are 
measured in "phons" and may 
differ in effect from one person to 
another. 
LOUDSPEAKERS. A transducer 
which converts a.c. electrical energy 
into acoustic energy by movement 
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of the diaphragm causing air 
pressure waves. 

M 
MAGNETIC PICK -UP. A pick -up 
which employs an electro- magnetic 
transducer. An armature bears the 
stylus. The armature is pivoted 
between the poles of a magnet and 
stylus movement maker: the mag- 
netic field change, inducing a 

variable voltage in coils wound on 
the magnet. 

The name refers to pick -ups of 
the moving coil type, moving mag- 
net, moving iron, induced magnet 
and variable reluctance types. 
MATCHING. Equalisation of the 
input impedance of one unit to the 
output impedance of another con- 
nected to it. Also used to refer to 
pairs of loudspeakers, microphones 
or other components which have 
similar characteristics and which 
are employed in the two charnels 
of a stereo system. 

MICROPHONE. An electro- 
acoustic transducer which converts 
sound energy into electrical energy. 
The method depends on the 
material used in the microphone. 
MIXER. A device which combine: 
two or more separate signals into 
a common output. 
MODULATION. The process 
whereby an r.f. or other signal is 

mixed with and caused to vary in 
accordance with an audio signai. 
The degree to which a tape or disc 
recorder is made to record without 
introducing distortion. 
MONITORING. Listening to a 

signal as it is being recorded so that 
a check can he made on the quality. 
MONOPHONIC. The reproduction 
of sound through a single channel 
amplifier. 
MUSIQUE CONCRETE. A mus- 
ical work comprising natural sounds 
which are recorded, then edited or 
manipulated and treated so that 
they do not sound like the original 
recording, but present an artificial 
form of musical composition. 
MULTIPLEX TRANSMISSION. 
The transmission of two or more 
simultaneous signals on a common 
carrier wave. Used for transmitting 
stereo broadcasts. A multiplex 
decoder is needed before these 
transmissions can he resolved into 
stereo or other multiple channel 
audio. 

N 
NEGATIVE FEEDBACK -See 
"Feedback ". 
NOISE. Unwanted sounds of mul- 
tiple and irregular frequencies and 
heard as a hiss or click. 

0 
OFFSET ANGLE. The angle at 
which the pick -up head is offset 
from a line through the centre of the 
arm. Correctly set, it minimises 
wear on stylus and record groove. 
and distortion of reproduction by 
keeping the tracking error down to a 

minimum. 
OMNIDIRECTIONAL. Generally 
refers to a microphone which has 
approximately uniform sensitivity 
in all directions, the polar response 
being completely spherical. 
OVERLOADING. An amplifier 
or piece of equipment operated 
beyond its signal -handling capa- 
bility so as to create a distorted 
output. 
OUTPUT STAGE. A power 
Smp!ifier's final stage which feeds 
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the audio signal to a oudspeaker 
or other device. 

P 
PARALLEL TRACKING. A pick- 
up cartridge's movement which is 
exactly parallel to the radius of the 
record, with the sty us always 
positioned on that radius for zero 
lateral tracking error. 
PEAK PROGRAMME METER. A 
meter and associates circuitry 
which is used for indicating the 
peak levels of programme volume. 
Commonly referred to as P.P.M. 
PHASE. Phase is the angular 
relationship in time of an alternating 
voltage or current with reference to 
zero voltage (or current) or another 
comparative waveform. Sound 
waves are said to be in phase when 
the voltage of one at any instant is 
the same polarity and angular dis- 
placement as the other and when 
crossing the zero voltage line in the 
same direction. "In- phase" sound - 
waves are identical in frequency 
and polarity at any instant; out -of- 
phase, waves may be idertical in 
frequency (but not recessarily) 
and of opposite polarit/ at some 
instant. Anti- phasewaves are ident- 
ical in frequency and exactly 
opposite in polarity, i.e. 180 out of 
phase. 
PHASING. The arrangement of 
of loudspeaker or conne:tions in a 

stereo set -up so that when an 
identical signal is foci to the two 
speakers, the speech ccils are so 
connected that the cones both 
move in the same direction at the 
same time. 
PHON. A unit of rneasLrement of 
loudness allowing for the differ- 
ence in sensitivity of tie ear at 
differing frequencies. The phon is 
related to the decibel, but is in 
terms related to one frequency and 
determined from sound pressure 
measurements. 
PHONO PLUG. A connecting 
plug often used in audio equipment. 
It has a centre "live" pin and an 
outer "earth" shield. Used with 

screened cable for connecting 
pickups and tuners to an amplifier 
or control unit. 
PICK -UP. The part of a gramo- 
phone which extracts recorded 
information from a disc and 
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changes it to an electrical signal. 
PICKUP ARM. The cantilever 
support for the pickup head with 
counterbalance weights, pivots etc. 
for carrying the cartridge. 
PICKUP HEAD. The end of the 
pickup arm containing the cartridge. 
It is often removable from the arm 
and is usually called the "head 
shell" which carries the actual 
cartridge. 
PIEZO ELECTRIC. An effect 
whereby a substance generates an 
electrical current when it is sub- 
jected to mechanical stress. This 
characteristic has been made 
use of in the design of pickups, 
microphones and loudspeakers. 
PILOT TONE. A 19kHz tone used 
in stereo broadcasting at the 
equivalent of 10% f.m. modulation 
+7-5kHz. It is transmitted with the 
sum- and -difference signals to 
assist in the stereo decoding 
process in the f.m. receiver. 
PINCH EFFECT. The vertical 
movement of a stylus which takes 
place during record reproduction 
when irregularities in groove width 
occur. 
PINCH WHEEL. The rubberised 
wheel in a tape transport mecha- 
nism that holds the tape against 
the capstan so as to ensure that the 
tape does not slip. 
PITCH. The pitch of a sound is the 
musical term for sound vibrations. 
Standard U.S. and European pitch 
is based on -440Hz. When the 
pitch is raised one octave, the 
frequency is twice the original. 
PLAYBACK. The reproduction of 
a tape recording or disc through an 
amplifier and loudspeaker or 
phones. 
PLAYING WEIGHT. Downward 
force of a pickup on a record. 
Sometimes called stylus pressure. 
POLAR RESPONSE. Polar dia- 
gram or circular graph which shows 
the sensitivity of an aerial or micro- 
phone or the output from loud- 
speakers in an angular mode 
through 360". 
POLYESTER BASE. A base 
material used for magnetic tape on 
which is coated the magnetically 
sensitive substance. Widely used 
for long playing tape, it is less prone 
to stretching than acetate film. 
POWER. The energy dissipated in 
an electrical or electronic circuit or 
component that is conducting 
either a.c. or d.c. 
POWER AMPLIFIER. The stage 
of an amplifier which supplies 
audio signals to a loudspeaker or 
phones. 
POWER- HANDLING CAPA- 
CITY. The maximum power 
rating of a loudspeaker or other 
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boosts a low -level signal from a 
cartridge, for instance, and feeds 
the signal to a power amplifier. It 
may contain additional circuitry 
that affects the frequency response 
in some way. 
PRE -EMPHASIS. The boosting 
of high frequencies in f.m. broad- 
casting or recording. Uniform fre- 
quency response is restored by 
"de- emphasis" in the receiver or 
replay amplifier. The purpose is to 
reduce the noise level that arises 
through transmission and tape 
recording. 
PRESSURE PAD. A felt pad 
which applies a gentle but firm 
force to keep a moving tape in good 
contact with the heads of a tape 
recorder. 
PRESSURE UNIT. A moving - 
coil speaker drive un it which 
usually has as its diaphragm a 

small dome of plastic or metal. It is 
designed for use in the throat of a 
horn. ß 
QUADRATURE. Two a.c. signals 
of equal frequency are said to be in 
quadrature when they are phase 
displaced by 90 ". 
QUADRAPHONY. Four matched 
discrete audio channels are em- 
ployed in true quadraphony; four 
matched microphones are used in 
the recording process, four -track 
tape or "quad" records are used for 
replay through a four- channel ampli- 
fier which feeds four loudspeakers. 

Various modulation or matrix 
systems are sometimes used so that 
four channels can be obtained by 
using some two -channel (stereo) 
equipment. The signals are then 
"decoded" so that four channels of 
sound can be reproduced through 
four speakers. 
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Systems known as "surround 
sound" are used to produce "syn- 
thetic" quadraphonic effects. These 
units use matrix circuits in con- 
junction with conventional stereo 
equipment and records. 
QUADRUPLE PLAY. Magnetic 
recording tape which is thinner 
than "standard play" tape and, 
consequently enables one to make 
recordings four times longer than 
with 'SP' tape. 
Q4. The name given to the Practical 
Wireless quadraphonic decoder to 
enable quadraphony to be repro- 
duced from stereo or quadraphonic 
recordings. 

R 
RADIO FREQUENCY. A term 
describing incoming radio signals 
to a receiver or outgoing signals 
from a radio transmitter. There are 
no finite limits in the r.f. range but it 
is usually considered to denote 
frequency above 150kHz and extend- 
ing up to the infra -red range. 
RAKE. The "rake" angle of a stylus 
is the angle that the stylus bar makes 
with a gramophone record when 
viewed from the side, 
RANDOM NOISE. Noise genera- 
ted in a circuit by random movement 
of electrons caused by thermal 
agitation. In tape recording it can be 
caused by uneven distribution of 
magnetised particles and is repro- 
duced as a background "hiss ". 
REAR SUSPENSION. Used in 
moving -coil loudspeakers, it is a 

pliable support situated near the 
apex of the cone, and assists in 
keeping the coil in a concentric 
position in the air gap between the 
magnet poles. 
REFLECTOR. An element in a 
v.h.f. aerial which is situated to the 
rear of the main dipole. It helps .to 
reflect radio waves on to the dipole. 
Also the name given to the "dish" 
often employed to reflect quiet or 
distant sounds in the open air on 
to a microphone. 
REFLEX CABINET. A type of 
speaker enclosure fitted with a vent 
or port through which out -of -phase 
signals from the rear of the cone are 
"reflexed" by allowing the enclosed 
air in the cabinet to be tuned for a 

coupled resonance effect with the 
cone of the drive unit. The signals 
are then brought into phase with the 
front radiation from the cone of 
the speaker so as to reduce the 
"boomy" effect of resonance. 



REJECTOR. Filter or part of a 

circuit which rejects a particular 
frequency or band of frequencies. 
RESONANCE. The nature and 
dimensions of any object or en- 
closed volume of air will vibrate at a 
calculable frequency when dis- 
turbed by striking. This frequency is 
said to be the resonant frequency. 
When the object is made to vibrate 
at this frequency by a correspond- 
ing sound pressure wave the 
resonance is enhanced, producing 
a "boomy" effect, i.e. the volume at 
that frequency is apparently louder 
than at any other. 
RESPONSE CURVES. Usually 
measured in decibels, with refer- 
ence a given level, on a vertical 
scale, the response curve is a 
graphical representation of fre- 
quency response. 
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When the response curve of an 
amplifier, pick -up, microphone, etc. 
is accurately plotted it represents 
the relative levels of amplitude at 
all frequencies within a specified 
bandwidth. 
REVERBERATION. Reflected 
sound. It is produced by the gradual 
decay of sounds being reflected 
from ceilings, walls, floors and 
furniture. 

Reverberation units create an 
artificial representation of the decay 
of the sounds electronically. 
RIBBON MICROPHONE/ 
SPEAKER. Uses a narrow cor- 
rugated aluminium alloy strip sus- 
pended in a magnetic field. Sound 
makes the strip vibrate in a direction 
perpendicular to the magnetic field, 
resulting in an a.c. current being 
induced in a coil. 

The natural response of a ribbon 
unit is bi- directional and a ribbon 
microphone has certain areas of 
minimum sensitivity. Only a very 
small response is produced by 
quite loud noises from the sides, 
the polar diagram for this type is 
known as "figure of eight ". 

A few ribbon microphones will 
give cardioid and hypercardioid 
responses. 
RMS VALUE. The "root -mean- 
square" value of a.c. voltage, cur- 

rent, or power is calculated as 
0.707 of peak amplitude at the given 
frequency. It represents for mathe- 
matical purposes an acceptable 
level by which relationships be- 
tween these units can be accur- 
ately established. 
RUMBLE. Low frequency noise 
produced by the turntable bearings 
and motor of a record player, and 
transmitted mechanically by vibrat- 
ing the pick -up. These vibrations 
are then detected by the transducer 
in the cartridge for conversion into 
an electrical signal. 
RUN -IN. The start of a groove at 
the beginning of a side of a gramo- 
phone record which "runs in" to 
the recorded section. 

S 
SCRATCH FILTER. A low -pass 
filter, often an integral part of an 
amplifier circuit, which attenuates 
the higher frequency noise derived 
from disc recordings. The scratch 
filter is also suitable for the sup- 
pression of background noise pro- 
duced by tape background hiss. 
SCREENED LEAD. A cable which 
has an outer sheath of braiding 
which provides electrostatic screen- 
ing of the inner conductor and so 
makes it ideal for connecting high 
impedance pick -ups microphones . 
and tuners to the input of an 
amplifier. Its purpose is to reduce 
the effects of hum caused by 
radiation from a.c.- carrying wiring 
or components. 
SELECTIVITY. A tuner's ability 
to discriminate between a wanted 
signal and an interfering signal on 
adjacent frequency settings of the 
tuning dial. 
SENSITIVITY. The ability of any 
communications equipment, includ- 
ing audio to reproduce very low 
signals. 
SEPARATION. The degree to 
which right and left stereo signals 
are isolated in pickup or stereo 
amplifier. 
SHELL. Refers to that part of the 
pick -up which carries the cartridge. 
The head shell can often be de- 
tached from the pick -up arm. 
SIBILANCE. The strong emphasis 
in pronunciation of the letters "S" 
and "SH" in speech. It can be 
exaggerated by microphones having 
peaks in their high frequency 
response. 
SIDE- THRUST. The tendency of 
the stylus to "skate" towards the 
centre of a record causing in- 
creased wear on the inner groove 
wall. With low tracking weight, side 
thrust can cause the stylus to 
"jump" the record's groove. 
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SIGNAL -TO -NOISE RATIO. 
The difference, measured in deci- 
bels, between a specified signal 
reference level and the level of un- 
wanted noise. The higher the ratio, ;= 

the better the equipment. 
SINE WAVE. A waveform (often 
viewed on an oscilloscope) of a 
pure alternating current or voltage. 
It is drawn on a graph of amplitude 
versus time or radial degrees and 
follows the rules of sine and cosine 
values in relation to angular rota- 
tion of an alternator. It can be 
simulated by means of an elec- 
tronic oscillator. 
SOLID -STATE. A general term 
that applies to any semiconductor 
device such as transistors, diodes, 
an integrated circuit. Can also be 
used to describe equipment that 
employs miniaturised modules or 
building blocks, integrated circuits 
or micro- circuits. 
SOUND STAGE. The area be- 
tween the two or more loudspeakers 
of a stereo or quad set -up where 
subjective sound images or imagin- 
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ary loudspeakers seem to be, pro- 
viding a wide area of apparent 
sound source. 
SPEECH COIL. The moving coil 
in a dynamic loudspeaker. It is 
suspended in the field of a perma- 
nent magnet and is fixed to the 
speaker diaphragm. 
SPLICE. A joint in a length of 
magnetic tape. For a good strong 
splice, the two ends of tape should 
be cut at an angle of 45" so that 
they butt together in line without 
any gaps. 
SQUARE WAVE. An a.c. periodic 
waveform in which voltage alter- 
nates rapidly from a positive peak 
value to the negative peak value, 
and vice versa after a delay. 

A waveform with these character- 
istics is ideal for testing audio 
equipment with an oscilloscope to 
test for good transient and fre- 
quency response. Square waves are 
also used in switching circuits. 
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STANDARD PLAY. An arbitrary 
description given to identify a 

spool of thick recording tape with a 

specified playing time according to 
reel size. For example, a 7in. spool 
will hold 1,200ft of "standard play" 
tape a 5in. spool 600ft. The actual 
playing time is then dependent on 
tape speed. 
STANDING WAVES. The be- 
haviour of air pressure waves in an 
enclosed room or box, giving rise 
to resonances which occur. They 
are created by the effects ot mul- 
tiple sound reflections between 
opposite walls and cycle at fre- 
quencies determined by the dist- 
ance between them. In effect, the 
room acts as a resonator. 
STEREOPHONY. A two channel 
recording and reproduction system 
more popularly referred to as 
"stereo ". At the recording studio 
separate microphones are used for 
each recorded channel. The correct 
reproduction of stereo signals in 
the home gives to the listener a 

sense of direction of sound and 
thus enhances the realism. 
STYLUS. A small piece of in- 
dustrial grade diamond or artificial 
sapphire, conically -shaped, which 
tracks the groove in a gramophone 
record. 
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STYLUS ARM /BAR. Cantilever 
which carries the pickup stylus. It 
is suspended at one end so that it 
can be allowed to vibrate in a 

magnetic field or transmit mech- 
anical stresses through a piece of 
piezo -electric material. 
SUPERIMPOSE. To record one 
or more signals over another 
without erasure, so that when a 

tape is played back, all record- 
ings can he heard simultaneously. 
This is particularly useful if one 
wishes to have a spoken com- 
mentary with a musical back- 
ground. 
SURFACE NOISE. Noise gener- 
ated by contact of a gramophone 
stylus with minute particles of dust 
or other irregularities in a record 
groove. Can also he caused by 

excessive wear of a disc or by poor 
quality coating on recording tape. 

T 
TANGENT. A straight line that 
meet= a curve or circumference at 
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one point only, such'that it is at 90` 
to the radial line between the centre 
of the circle and that point. A 
tangential pick -up arm is one that 
maintains this condition throughout 
its tracking across a disc. 
TAPE DECK. The mechanical 
part of a tape recorder. It comprises 
the complete tape transport system, 
motors and drive mechanisms. It 
may also include the heads. 
TAPE HEAD. The transducer on 
a tape recorder past which the tape 
runs during record or replay. It 
applies a magnetic field to the tape 
during the recording process and 
provides electrical output during 
replay. 
T.P. Triple -play tape. Very thin 
recording tape of which it is pos- 
sible to wind 3,600ft. onto a lin. 
spool. This would give 180 minutes 
of playing time at 3,' i.p.s. 
TRACING. The ability of a stylus 
to follow the variations or modula- 
tion pattern of a record groove. 
TRACKING. The movement of the 
record player stylus across a 

gramophone record. 
TRACKING ERROR. The devi- 
ation of angle between the stylus 
bar axis and the radial line between 
the disc centre and stylus point. 

This is a factor applied to pickup 
arms with offset angle heads. 
TRACKING WEIGHT. The down- 
ward force of a pick -up stylus 
which ensures optimum reproduc- 
tion of recorded groove modulation 
with minimum wear of groove wall 
and stylus. 
TRANSCRIPTION. Word com- 
monly used to describe high 
quality pick -up and turntable units. 
Literally it is a copy or a recording 
of an audio programme onto tape 
or disc. 
TRANSIENT RESPONSE. The 
ability of an amplifier or transducer 
to handle and faithfully reproduce 
rapid changes in signal amplitude. 
A very short "rise- time" is a 

measure of this characteristic. 
TREBLE. Toe high frequency end 
of the audio spectrum. 
TWEETER. A loudspeaker de- 
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signed specially for reproducing 
high frequencies. It is used in con- 
junction with a "woofer" (bass 
speaker) and a crossover unit for 
audio reproduction. 

V 
VARIABLE RELUCTANCE. 
Principle employed in certain pick- 
ups. Deflections of the stylus when 
playing a record, make an armature 
vibrate between the poles of an 
electromagnet. The reluctance is 
the ratio of magnetic force to 
magnetic flux in a magnetic field. 
Variations due to stylus movement 
create variations in the current 
through the electromagnet. 
VERTICAL TRACKING. Stylus 
motion path which is near "ver- 
tical". Applies to "hill- and -dale" 
recordings on stereo discs. 
V.H.F. Very high frequency radio 
band. Broadcast v.h.f. Band 2 is the 
87 to 108MHz range. Also applies 
to frequencies above 30MHz for 
radio or television. 

W 
WAFER SPEAKER. Thin compact 
loudspeaker with an "inverted" 
cone where the magnet is sited 
forward of the cone. 
WATT. Unit of electrical power, 
often used to signify the signal 
power output from an amplifier. 
WAVEFORM. A graphical repre- 
sentation of the relationship be- 
tween voltage, current or power 
against time. It also provides a 

picture of the behaviour of signals 
at given frequencies. 
WHITE NOISE. The random 
motion of electrons in a conductor 
which, when reproduced through a 

loudspeaker or phones, sounds like 
noise and covers a wide frequency 
range. It is used to test loud- 
speakers and phones for resonance 
and sensitivity. 
WOOFER. A low -frequency or 
bass loudspeaker for reproducing 
musical notes in the approximate 
range of 25- 2,500Hz. Employed with 
a "tweeter" and crossover network 
to reproduce a range of frequencies 
for audio reproduction. 
WOW. Slow regular variations in 
the speed of a record turntable or 
tape transport mechanism. it is 
heard through a loudspeaker system 
as a wavering of musical pitch. in 
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LEARNING BY PRACTICAL PROJECT STEPS 

PART 2 THE BISTABLE 

WE are going to look at a very fundamental 
switching circuit this month that is based 
on the principles we developed in the last 

part. It is called the bistable switch -the reason for 
this name should become clearer as its story 
progresses. If you look at the basic circuit in Fig. 9a 
you will notice a marked similarity to the 
experiments we did last month; two transistors are 
cross connected -the base durrent for each being 
drawn from the collector circuit of the other. 
Notice, however, that both base resistors (R2 and 
R3) are permanently connected in and we are not 
using switches this time! 

Basic assumptions 
For those who like to sweat over puzzles try 

this one before reading on. Assuming that the 
circuit is completely wired up and power is supplied 
use your knowledge regarding base current and 
driving voltages to work out whether Trl and Tr2 
are conducting or not conducting! 

Unless you have made an assumption you should 
be completely stuck because the system does not 
seem to make sense. In stages you could have 
said that when power is not applied both transistors 
must be non -conducting hence at the instant you 
apply power both points A and B will be at +9V. 
This set of circumstances, however, provides base 
current for the opposite transistor and the effect of 
this is to make each transistor go into conduction 
and both the respective voltages will fall cutting 
off the base current; the result of this would be to 
make both collectors rise back to +9V and we are 
again at the start point of a vicious circle! To 
arrive at a sensible result we must make a practical 
assumption -that there is bound to be' a slight 
difference in the current gains of the two transistors 
used and the one that has the higher value will go 
more rapidly into conduction when power is applied. 
Let us assume Trl has a nominally higher current 
gain than Tr2. 

When power is applied Trl will draw base current 
from point B through R3 and the voltage at A will 
fall rapidly -cutting off the supply of base current to 

Tr2. The latter therefore will not go into conduction 
and the voltage at B will stay at +9V while that at 
A will fall to nearly zero. Try this with your 
experimental circuit making and breaking the power 
line and you should find that it is always the same 
transistor that goes into conduction -in your case, 
of course, it might be Tr2. 

Anyway we shall carry on with our assumption 
that after switch on point A is at zero volts and 
we have -after all -a stable state. Let's assume 

Fig. 9a: A conventional bistable circuit. 
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Fig. 9b: T -Dec layout for Fig. 9a. 
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Fig. 10a. A bistable with components modified to drive lamps direct. 
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Fig. 10b: T -Dec layout for Fig. 10a. 

that we really wanted point B to go to zero volts. For 
this to happen we must, somehow, make base current 
flow into Tr2. To do this we must make the voltage 
at A rise to +9V by momentarily removing Trl's 
supply of base current -conveniently done by short- 
ing point C to ground. Do just that and watch the 
voltage at B as you make the short. Sure enough, 
it falls to zero while you make the short, but notice 
that when you have removed the shorting link from 
C point B stays at zero volts -not only that, but A is 
now at +9V and the system is again stable. You can 
make the circuit revert to its original state by 
momentarily shorting point D to ground. The circuit 
has two possible stable states (hence its name) and 
we can make it go into either of them by externally 
tampering with the base current supplies. 

Alternative loads . 

The rules of current gain apply in this circuit 
without undue complication and taking into account 
the normal current limitations of transistors you 
can use collector loads other than pure resistors. 
Fig. l0a is an identical circuit in which lamps are 
used; the cross coupling resistors have to be of 
lower values to ensure that enough base current 
flows to control the larger load. Alternatively 
connect the flying lead to points C and D and you 
will see that you can make LP1 go on -and stay on 
-when point D is quickly shorted to ground and 
similarly with LP2 and point C. 
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l(b)Emitter 
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A 
Fig. 11a: Alternative ways 
of driving low voltage 
lamps from a bistable. 
Low voltage relays (re- 
quiring less than 100mA) 
can be substituted for 
the lamps provided protec- 
tion diodes are inserted (see 
part 1, last month). 

4111 

Fig. 11b: T -Dec layout for Fig. 11a. 



If you wish to you can use the voltage swings at 
the collectors of the bistable transistors to drive 
other circuits. A selection of lamp drivers are shown 
in Fig. lla. Any of the single transistor driver stages 
(with inputs marked Xl, 2, 3 and 4) can be con- 
nected to either points A or B. (We shall assume 
they are connected to B.) Take driver (a) which is 
a simple grounded emitter inverter stage. When 
point B is +9V Tr3 can draw base current through 
R5 and the lamp will light. Notice that we have to 
put a 10k11 resistor in to prevent the base emitter 
circuit of Tr3 pulling the voltage at B down to 
+600mV; if that were to happen the action of the 
bistable would be interferred with. 

Circuit (b) is a simple form of emitter follower 
and in this case we can do away with the 10k11 
resistor. The reason for this is that when point B 
goes "high" we immediately pass base current into 
Tr4 and it starts to conduct, but when this happens 
the voltage at its emitter rises as current flows 
through the lamp. The voltage rises to a value 
600mV less than the voltage at B; the difference in 
voltage is due to the standard base emitter forward 
voltage drop associated with silicon transistors. If, 
say, point B went to +9V we would end up with 
approximately 8.4V across the bulb. The only draw- 
back of this circuit -although it does not bother us 
in this application -is that we will always lose 
600mV of driving voltage across the bulb and it will 
not glow quite so brightly. 

Fig. 12a: A bistable with built in 
gating so that it switches in alter- 
nate directions each time point G 
is connected to ground. This is 
sometimes called a divider. 

-41 
+9V 

i 

R7 
1M 

In both these two drivers the lamp went on when 
point B went to +9V. The remaining two drivers use 
pnp transistors in grounded emitter and emitter fol- 
lower configurations and because they are sensitive 
to opposite polarity signals the lamp goes off when 
point B goes high. In circuits it is often useful to 
make use of opposite polarity transistors to get this 
type of inversion. It is not very impressive in this 
application because if we had wanted any inversion 
we could have used point A as the driving source. 

Dividing 

An interesting development of the bistable circuit 
is the divider shown in Fig. 12a. The basic circuit of 
Fig. 9a is still there and you can ignore Tr3 because it 
is only a lamp driver. We have added a couple of 
diodes and capacitors and a few more resistors. The 
object of the circuit is to make Tri and Tr2 take up 
their alternative stable states each time we make a 
single short circuit path to ground (we shall be short- 
ing point G to ground as a signal). 

Let's assume that point A is at +9V (B will be zero 
and so will C, and D will be at approximately 
+600mV). The voltage at A effectively reverse 
biases D1, and D2 is just on the edge of conduction 
through R6 to point B -which is just slightly more 
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Fig. 12b: T -Dec layout for Fig. 12a. 
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22 

Fig. 13a: With the addition 
of a few more components, 
the divider can be made to 
"toggle" whenever bright 

Tr3 light falls on the photo- 
conductive cell. 
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Fig. 13c: Veroboard layout for Fig. 13a. 

negative than D. The potential at G (without the 
shorting link made) will be just under 1V because 
of the potential divide action of R7 and R8. 

By repeated dabbing of the shorting link to ground 
you can make the lamp go on and off alternatively. 
There is something that you have to note, however. 
The circuit is very sensitive and you must make very 
good clean makes and breaks of the shorting opera- 
tion; it is very easy to accidently give a double 
"pulse" when you think you have, in fact, only made 
one. R7 has deliberately been made a high value to 
allow time for the voltage at G to recover and this 
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To 
H lamp 
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Fig. 13b: T -Dec layout for Fig. 13a 

helps to eliminate what appears to be erratic action. 
Nevertheless the time constant of 1MS1 with the 
0.1µF capacitors is still quite short so do not be too 
surprised if sometimes the lamp appears not to 
respond. What actually happens is that the lamp 
switches on and back to off so quickly you do not see 
it happen! Try reducing R7 to 100ká1 and R8 to 
10kfl and you will deliberately aggravate the prob- 
lem. In a circuit of this nature it is wiser to use some 
form of non -mechanical switch to do the triggering 
so that we lose the "bounce' problem. 

When you short point G to ground there will be 
a change in voltage at point E by about 0.8V in a 
negative direction but because Dl is reverse biased 
there will be little effect on the base circuit of Trl. 
On the other hand the similar drop developed at 
point F will put D2 into sufficient conduction to 
momentarily drop the voltage at D and hence remove 
the base current from Tr2. The voltage at B will rise 
and bistable action will take place and the voltage at 
A will fall as the circuit takes up its other stable 
state. The set of circumstances is now reversed and 
if the shortening link is removed to allow the two 
capacitors to regain their original equilibrium the 
operation can be repeated to make the circuit flip 
back to its first stable state. 

-continued on page 645 



EXPERIMENTAL WORKSHOP 
-continued from page 644 

Fig. 13a shows a very crude electronic form of 
trigger for the divider. A sudden transition of from 
near darkness to full room light on PCC1 will make 
Tr4 go suddenly into conduction and the voltage at 
the junction of Cl and C2 will fall rapidly to zero - 
stimulating the divider. Switch off the room light and 
switch it on again and the circuit reverts. The reason 
for doing this experiment is to show that it needs two 
complete operations of switching the room light on 
and off to make the lamp in the circuit go on and off 
once. We are effectively dividing the number of 
operations by a factor of two -the reason why the 
circuit gets its name. While doing this experiment 
it is worth noting that slow signals do not have any 
effect on the divider; slowly covering and uncovering 
PCC1 will not be an effective trigger -you need the 
very fast action of switching a light on and off to 
get reliable results. The reason for this is that Cl 
and C2 are not able to pass slow waveform signals. 
You need a wide range of lighting levels to make this 
circuit switch rapidly but there are a range of switch- 
ing circuits called 'triggers" which speed up the 
action of slow stimuli. We shall be looking at this 
effect next month. 

TO BE CONTINUED 

DO YOU HAVE A STANDARD 
SIZE "COMPACT CASSETTE" 

TAPE RECORDER ? 

If so, why not send us a "taped" 
letter for the letters page? 

WE WILL AWARD 
TWO FREE CASSETTE TAPES 
FOR EACH "TAPED" LETTER 

PUBLISHED IN 
"PRACTICAL WIRELESS" 

and return your original cassette* 
as well. 

Please note that we cannot accept nor deal 
with cassettes which contain queries or any 
other message than a letter of comment or 
discussion for "Dear Sir." Although we will 
return cassettes to readers, we Cannot be 
held responsible for any cassettes that are 
lost or damaged in transit. If you wish to have 
your cassette returned *, please write your 
full name and address on it in block capitals 
and enclose a 4p stamp. "Tapedletters" on 
cassettes only can be sent to: 

"Dear Sir," Practical Wireless, Fleetway 
House, Farringdon Street, London EC4A 
4AD. 
We can still accept handwritten letters, too! 
*We can only send cassettes to U.K. 
addresses. 

.9-eat /<2, 

lances 
Mum writes in 
I am writing as a 'Mum' of one 
of your enthusiastic readers. Do 
you by any chance know the ages 
of some of your younger readers? 

My son Edward is 612 years old 
and has taken Practical Wireless 
for over a year now. It is used 
for bedtime stories together with 
Aesop's Fables (I insist on that!) 

Thus one outcome of the en- 
thusiasm of one small boy is that 
his mother now knows the differ- 
ence between a diode and a 
triode, step -up transformers and 
step -down transformers. 

I must confess I find the whole 
subject of wireless very difficult 
and show no enthusiasm myself 
but if you could see a certain 
little boy's eyes light up when 
"P.W." as it is affectionately called 
arrives, it persuades me once 
more to plough through details of 
digital multimeters and who is 
selling what component at the 
cheaper price! 

Through your magazine, Ed- 
ward bought a pocket multimeter 
from an advertiser, so we are all 
having our resistance tested! - 
Mrs. Pat Russell (Herts.). 

Darkroom thermometer 
Some time ago, you published an 
article by R. A. Bottomley on the 
construction of a darkroom ther- 
mometer. I have built this unit 
with great success but I found it 
was necessary to increase R3 to 
obtain balance at the mid -point on 
the scale. I arranged for 24° and 
29° by duplicating R3, VR1 and 
R4. 113 then became 1.5 + 2.2k 
and 1.5 + 3.3k. A changeover 
switch completed the revised ar- 
rangement, the two temperatures 
being respectively for developing 
colour film and colour prints. The 
meter I used was a Japanese 
Henelec 0- 100uA. -C. G. Dahl 
(Surrey). 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -£24.95! usA., 

The Cambridge - new from 
Sinclair 
The Cambridge is a 

new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 

compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 

further £5.50 ! 

,,,,,,,, ,,íf 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

IV; x2 "x;6`, weight 3 -oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry feature. 
*Fully- floating decimal point. 
*Algebraic logic. 
*Four operators ( +, -, x, 

with constant on all four. 
*Constant acts as last entry 

in a calculation. 
*Constant and algebraic 

logic combine to act as a 

limited memory, allowing 
complex calculations on a 
calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10'20 to 1079. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries. 
(MN 2400 recommended.) 

Truly pocket -sized 
With all its calculating 
capability, the Cambridge 
still measures just 
4z " x 2" x 1.4". That means 
you can carry the Cambridge 
wherever you go without 
inconvenience - it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16 -type 
batteries which give weeks of 
life before replacement. 
Easy to assemble 
All parts are supplied - all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step -by -step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 
The cost? Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 - so you're 
saving £5.50 ! Of course we'll be happy to 
supply you with one ready -assembled if 
you prefer - it's still far and away the best 
calculator value on the market. 
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A complete kit! 
The kit comes to you packaged in a 

heavy -duty polystyrene container. It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents : 

1. Coil. 
2. Large -scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, 

window and light -up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on /off 
switch. 

10. Soft wallet. 

This valuable book -free! 
If you just use your Sinclair Cambridge for . 

routine arithmetic -for shopping, 
corìversions, percentages, accounting, 
tallying, and so on -then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

How ? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact-packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations like : 

Logs Sines Cosines 
Tangents Reciprocals nth roots 
Currency Compound 
conversion interest 
and many others ... 

sinul- .b 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no :699483 England 
VAT Reg. no : 213 8170 88 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair - Europe's largest electronic calculator 
manufacturer - have the necessary combination of skills and scale. 

Sinclair Radionics are the makers of the Executive - the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best -seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 

But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them - the Sinclair Project 60 stereo modules. 

It seemed only logical to combine the knowledge of do -it- yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch - and we guarantee a correctly -assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form: £24.95 + £2.50 VAT. (Total: £27.45) 
Price fully built: £29.95 + £3.00 VAT. (Total: £3295) 

1 P 1 1 73 

To : Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE174HJ 

Please send me Name 

a Sinclair Cambridge calculator kit at 
£24.95 -'- £2.50 VAT (Total : £27.45) 

E a Sinclair Cambridge calculator ready 
built at £29.95 + £3.00 VAT 
(Total : £32.95) 
*I enclose cheque for £ made 
out to Sinclair Radionics Ltd, and 
crossed. 

*Please debit my *Barclaycard /Access 
account. Account number 

*Delete as required. PLEASE PRINT `------------- ----tom J 
847 

Address 

I 
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GOING 
QUADRAPHDNIC 
PW 

0 

U OS recordings 
SO recordings 

PROJECT Discrete co -4 recordings 

Il SURROUND SOUND PART 2 D. BOLLEN 
It is easy to see how several resistance networks, 

plus variable separation, could be combined by 
switching to offer multi- system decoding, but before 
considering this it would be as well to look first at 
the circuits of Units A and B. 

Unit A circuit 
The circuit of unit A is shown in Fig. 12. Till and 

Tr2 act as unity gain phase splitters, with an input 
impedance of 47kí2 and an output impedance of 
about lkil. Mixers Tr3 -Tr6 are of the virtual earth 
type, with an output impedance of 2k12, and a gain 
of two when employed with input resistors of a 
nominal 100kí2. 

Apart from matrixing, the mixers will accept 
additional input resistors for mixing in other signals 
such as reverberation or echo. To keep noise to a 
minimum, and maintain the correct working point 
for each transistor, it is advisable to use metal oxide 
resistors of 5 per cent tolerance or better in the 
circuit of Fig 12. 

Unit B circuit 
A constant phase shift of 90° throughout the audio 

spectrum presents circuit problems. It is arguable 
how wide the frequency bandwidth needs to be. Some 
authors maintain that the ear is incapable of 
detecting phase differences from loudspeakers 
beyond the limits of 100Hz -8kHz, while decoder 
manufacturers are currently aiming at a constant 
phase shift bandwidth of 20Hz- 20kHz. Some com- 
mercial decoders seem to get by with a bandwidth 
of 100Hz- 10kHz, with a variation of ±10 per cent 
on 90° so this standard was adopted for the PW Q4 
decoder. The graph of Fig. 1.1 shows the phase 
shift characteristic of the unit B circuit. 

A 90° phase shifter consists of a phase splitter 
followed by a network of resistors and capacitors, 
but a simple splitter of the type used in unit A has 
insufficient power output to drive such a network 
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effectively, so IC operational amplifiers were 
employed instead. 

In the circuit of unit B, left and right channels 
are identical and it will suffice to examine the left 
channel only. IC1 package contains two operational 
amplifiers of the 741 type, here labelled A and B. 
The inverting input of amplifier B is connected to 
the output of amplifier A, which also inverts. 
Operational amplifier A has a gain of 2.3 and B 
a unity gain, so the combined outputs of the 
amplifier pair will be 180° out of phase and 2.3 
times the level of the input signal; this gain is just 
sufficient to offset the gain loss in the following 
phase shift network. 

40 

-50° 

-60° 

-90° 

100'10 

AM 

100 1k 

Frequency (Hz) 

Fig. 11: Phase shift characteristics. 
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Fig. 12: Circuit of unit A. 
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Fig. 13: Circuit of unit B. 
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* Q4 COMPONENTS LIST 

Resistors 
R1 1801(12 

R2 1001(12 

R3 1k12 

R4 1112 
R5 180kí2 
R6 1001(12 

R7 11(12 

R8 11c1-2 

R9 431(12 

R10 330kí2 
R11 4.71(12 
R12 10012 
All W metal oxide 

UNIT A 

R13 43k12 
R14 330k12 
R15 4.7k12 
R16 10012 
R17 43k12 
R18 330k12 
R19 4.7K2 
R20 10012 
R21 43k12 
R22 330k12 
R23 4.7k12 
R24 10012 

Capacitors 
Cl -C8 1/4F 25V electrolytic 

Transistors 
Tr1 -Tr6 BC109 

Miscellaneous 
0.1in pitch Veroboard 0.9in x 4in; terminal pins. 

Resistors 
UNIT B 

R25 43k12 R42 24012 
R26 43k12 R43 4.3k12 
R27 100k12 R44 4.3k12 
R28 1001(12 R45 30k12 
R29 1001(12 R46 301(12 
R30 100k12 R47 3.61(12 
R31 100k12 R48 1.51c12 
R32 100k12 R49 3.6k1-2 
R33 1001(12 R50 1.51(12 
R34 100k12 R51 100k12 
R35 100k12 R52 391112 
R36 100k12 R53 100k12 
R37 5.1k12 R54 39k12 
R38 5.1162 R55 11(12 
R39 62012 R56 11d2 
R40 24012 R57 11(12 
R41 62012 R58 1 k12 
All .¡W metal oxide 

Capacitors 
C9 0 12µF 
C10 0022µF 
C11 0.12/4F 
C12 0 022,4F 
C13 1/4F 25V 
C14 1µF 25V 
C15 0.12µF 
C16 0022µF 
C17 012µF 
C18 0.022/4F 
C19 1µF 25V 
C20 1µF 25V 
C21 1F4F 25V 
C22 1µF 25V 
C23 1µF 25V 
C24 1µF 25V electrolytic 
All capacitors ±5% polycarbonate unless other- 

wise specified 

electrolytic 
electrolytic 

electrolytic 
electrolytic 
electrolytic 
electrolytic 
electrolytic 

Transistors 
Tr7 BC109 Tr8 BC109 

Integrated Circuits 
IC1 747C 14 pin DIL 
IC2 747C 14 pin DIL 

Miscellaneous 
0.1in pitch Veroboard 1 .bin x 3in; terminal pins 

Additional components for multi- system decoder 
Resistors 

R59 1001d2 R66 110k12 
R60 100k12 R67 1001(12 
R61 100k12 R68 100k12 
R62 100k12 R69 140k12 
R63 110kí2 R70 140K2 
R64 110k12 R71 1401(12 
R65 1101(12 R72 140k12 
All resistors +W metal oxide 

Potentiometers 
VR1 100k12 linear dual -gang 
VR2 100k12 linear dual -gang 
VR3 1001(12 linear 
VR4 100h12 linear 
VR5 221(1) linear 
VR6 22k1-2 linear 
VR7 221(12 linear 
VR8 221(12 linear 
VR9 221(12 log (two dual -gang, see text) 

Capacitors 
C25 0.22/4F 
C26 0.22/4F 
C27 01/4F 
C28 0.1µF 
C29 01µF 
C30 0.1/4F 
C31 1µF 25V 
C32 1 /4F 25V 
C33 1µF 25V 
C34 1/4F 25V 
All capacitors 

specified 

electrolytic 
electrolytic 
electrolytic 
electrolytic 
tubular polyester unless otherwise 

Switch 
S1 12 pole 3 way (RS Components miniature Maka- 

switch with three 4 pole 3 way wafers) 

Sockets 
SK1 -SK10 phono panel mounting 
SK11 0.1in pitch edge connector cut down to 

19 way (see text) 

Miscellaneous 
0.1in pitch Veroboard 1 9in x 3in and 2in x 1 .2in; 
knobs; phono plugs; 18 s.w.g. aluminium sheet 
20cm x 29cm and 14 5cm x 35cm. 

POWER SUPPLY 

Resistors 
R77 1kí2 10% -kW carbon 

Capacitors 
C35 1000µF 35V electrolytic 
C36 100014F 25V electrolytic 
C37 0.114F tubular polyester 

Transistors 
Tr9 BFY52 

Diodes 
D1 1N4001 
D2 1N4001 
D3 BZX61 (1.3W 

Transformer 
T1 0-20V, 0-20V (RS Components 

mains transformer) 

zener) 

Ltd. miniature 

Miscellaneous 
0.1in pitch Veroboard 1 .9in x 2-lin; TO5 heat sink; 
terminal pins. 
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The phase splitters in Fig. 13 are Tr7 and Tr8. 
Phase shift capacitors for the left channel are C9, 
C10, C15, and C16, and these must have a tolerance 
of ±5 per cent or better if the performance indicated 
in Fig. 11 is to be realised. All resistors used in 
the Unit B circuit should also be 5 per cent or better 
and preferably of the metal oxide type. 

The input impedance of unit B is 43kí1 and the 
output impedance from the phase splitters approxi- 
mately 1kfl. As the 0 °L and R outputs are only to 
be connected to the phase splitters of unit A their 
impedance may be ignored. 

Multi- system decoder 
Fig. 14 shows the circuit of a multi- system decoder 

based on units A and B. In the RM position of switch 
Sl, with VR1 and VR2 set to mid -track the circuit 
adheres to the Schieber code with constants of 
0.92 and 0.38, giving 3dB separation with a 
similarly coded recording. When VR1 and VR2 
sliders are at the earthed ends of their tracks, left 
to right separation is virtually infinite, and front 
to back separation is zero, thus giving centre of the 
room stereo, and an effect similar to stereophones. 
At the other extreme, with sliders at the live ends 
of tracks, left to right separation will be zero and 
front to back separation is infinite, giving a stereo 
recording as centre front mono with centre back 
ambience. 

Adjustment of VR1 and VR2 will cover the codes 
of all early American material, and will also com- 
pensate for the widely differing recording techniques 
used for stereo, to give a well balanced surround - 
sound result. The resistors associated with the RM 
decode are R63 -R66 and R73 -R76. 

With S1 switched to QS, the RM resistors are 
rearranged for Sansui -Pye decode, when VR1 and 
VR2 are at mid -track. Here, adjustment of VR1 and 
VR2 can be used to alter the sound stage propor- 
tions and to compensate for an oblong speaker array. 

In the SQ decode S1 position, resistors R67 -R72 
are brought into circuit to satisfy the CBS decode 
constants of 1 and 0 on the front channels, and 
0.707 on the back channels, with the required phase 
shifts in the back channels. At the same time, the 
controls and resistors associated with RM and QS 
are rendered inoperative, and VR3 and VR4 are 
brought in to control SQ front and back separation. 
With VR3 and VR4 at mid -track, left to right 
separation will be 10 per cent or 20dB, and this 
setting will give satisfactory results with SQ record- 
ings where a strong centre front image is not 
important. The blend values may be varied to 
compensate for an unusual speaker layout, or to 
boost a centre front image. 

SK3 to SK6 in Fig. 14 are for discrete inputs, and 
may be used at any setting of S1 when the two - 
channel inputs to SKI and SK2 are switched off. Using 
two and four channel inputs simultaneously would 
give a mix between the two, so SK3 -SK6 can also be 
employed for mixing in other signals while decoding 
matrixed material. An output from a reverberation 
unit could be fed into SK5 and SK6 for increased 
ambience on certain recordings, or a voice announce- 
ment could be mixed into any one of the four 
channels while music is playing. 
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To units 
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IAM00611 

Fig. 15: Power supply circuit. 

Power supply 
The supply requirements of units A and B 

together are 33 -40mA at 20V with a low ripple 
content and a low supply impedance throughout the 
frequency range. This is provided by the semi - 
regulated supply circuit of Fig. 15. 

C36 and R77 time constant ensures a slow -rise 
switch on to prevent loudspeaker `plop' and at the 
same time keeps impedance down at very low 
frequencies. C37 offers a low impedance at high 
frequencies. 

The article to follow next month will give con- 
structional details of the multi -system decoder, with 

notes on testing and setting up. 

P.W. STUDENT OSCILLOSCOPE 

On page 340 of the August issue a Veroboard layout 
was shown. To assist constructors, the co- ordinates 
of the conductor breaks are listed below: 

A43 B1 C4 E15 F24 G15 H5 K66 
B4 C76 E24 F28 G19 H15 
B27 E36 F33 
B83 

L54 M57 N34 039 P24 Q48 R8 S14 

L67 M63 N39 043 P39 Q74 R23 

M66 N51 048 P48 Q80 
M72 N57 076 P51 

N63 080 P76 
N66 P80 

T5 U13 V36 Wt W63 X43 
T25 U75 V53 W5 W67 
T32 U80 V75 W40 W73 

V80 W50 W80 
W59 W83 



ON AN IMPULSE 
WHILE it is always interest- 

ing to record the latest 
developments in electronic com- 
ponents, instruments, etc, it often 
works out that an application of 
established principles and equip- 
ment is equally fascinating. 

One such application is that of 
amplifying tiny -really tiny -elec- 
trical signals or impulses and 
causing these to control things. 
Human beings have been doing 
this since the year one. Signals 
from the brain control limbs, etc. 
The twist in this story comes 
when you take signals generated 
by the body and couple them to 
external sources. 

A series of experiments has 
been conducted (another series 
is in current progress) which 
shows that well over a dozen 
different muscle patterns can be 
produced on cue. The idea is that 
the subject thinks of. raising (say) 
his right thumb but does not 
actually move it upwards. Gold 
electrodes taped to the hands are 
able to detect these impulse 
commands. 

The experiments to date have 
involved a subject causing differ- 
ent patterns in an array of lights. 
Consider the possibilities. You 
could think that the grass needed 
cutting -and immediately a radio - 
controlled E -type lawn mower 
would belt out of the shed. 
Obviously there are limits. Imagine 
being introduced to Raquel Welch, 
an experience which should pro- 
duce an impulse or two in most 
men. Perhaps a built -in manual 
control could restrict reaction on 
such occasions to a.well willed 
wink. 

PACEMAKERS 
Pacemakers, those devices 

which keep an internal eye on 
hearts which don't function as 
reliably as they should, have to be 
replaced surgically about every 
two years. Nuclear -powered pace- 
makers can last ten times as long 
but can cost five times as much 
compared to "conventional" ones. 
They also radiate and are more 
bulky and heavier than their 
"conventional" counterparts. 

ON RECENT DEVELOPMENTS 

A new pacemaker has arrived. 
It can be implanted in the patient 
using only a local anaesthetic. 
This unit triggers and "fires" 
only if the heart doesn't beat after 
a predetermined time. There's 
more to come too. The unit may 
be recharged by the patient! The 
user has a portable recharging 
unit and a special "vest" which is 
donned. A special acoustic 
coupler also enables the wearer 
to telephone his doctor and trans- 
mit heart signs and signals 
directly for study. 

TEMPTS FUGIT 
In a previous issue, I wrote of 

electronic clocks and watches. 
This seemed to stir a chord in 
some people and a few even 
wrote to me. Prices for these 
items will doubtless come down 
as production goes up. Not all 
electronic time pieces cost hun- 
dreds of pounds. An electronic 
stop -watch about to launch itself 
onto the American market is 
reckoned to sell there for less 
than $200. It has a crystal oscil- 
lator, LED display and a recharge- 
able battery. A 28 -pin C.M.O.S. 
chip is employed and the watch 
measures 0.5in. wide, 1 4in. long 
and 0-75in. deep. The 24hr read- 
out will happily stay illuminated 
for about 12 weeks before the 
battery needs recharging and 
there is a small button which will 
switch off the display if it is 
desired to conserve power. 

The electronic watch market in 
the U.S. alone is estimated at 
$50 million for this year which 
might account for all the activity. 
One manufacturer has recently 
introduced what is claimed to be 
the first watch ever which employs 
field effect liquid crystal displays. 

One of the interesting things 
about the particular display used 
in these watches is that it is the 
reverse of the image usually 
associated with liquid crystal 
displays. Normally, these adopt a 
frosted -glass effect for the 
legends against a mirror back- 
ground. The field effect LCD's 
absorb the incident light via 
polariser filters and the legends 
(figures, letters, etc) are easily 

seen as dark outlines against a 
diffused white background. The 
lowest price model in this range 
of wrist watches is around $150. 
The field effect displays are 
guaranteed by the manufacturer 
for 3 years, but it is expressed 
that they will last for nearer 10 
years. Looks as though proud 
owners will be taking their time- 
pieces to electronic beauty salons 
every so often for a face change? 

One of the most vital parts in 
the electronic watch, employing a 
crystal oscillator, is the crystal 
itself -the elecfronic heart of the 
beast. Favourite crystal frequency 
is 32kHz which is then divided 
down to supply pulses which in 
turn feed the displays via display 
drivers. But there's a snag. Diffi- 
culty is being experienced in some 
areas because the clock /watch 
maker cannot get enough crystals 
at 32kHz. 

THEY'RE RESISTANT! 
One company offers some 

intriguing resistors which are 
described as ceramic -insulated 
and flame -proof. Apparently, 
these will not burn even if the 
open flame of a blow -lamp is 
played on them. Well I'm blowed! 
Resistance values range from 1û 
to 60kí2 in wattage ratings from 
1 -10 Watts. 

POWER STRUGGLE 
Remember the first transistors? 

Red spot for a.f. with a cut -off 
around 800kHz. Then White spot 
transistors which, with luck, man- 
aged the 1 8 -2MHz Amateur band. 
They were delicate and couldn't 
handle too much power. The 
latest power transistors from one 
manufacturer are rated to handle 
400V at 60A (down to 100V at 
200A). A 500V 100A component 
is in the design stage. Note: these 
are transistors not thyristors. 
Perhaps we have a struggle for 
Power here? 
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TAKE 2 
DAVID ANDREWS 

No. 54 
RADIO -GRAM 1 

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

B 
EFORE you complain that you have been misled 
by this month's title I had better explain that 
this device enables you to play records via any 

type of transistor portable radio without having to 
make any internal connections to the radio. Thus it 
is ideal for use with the modern miniature portables 
that do not have pick -up sockets and thus might save 
Dad a bit of money when "junior" demands a record 
player! Apart from the unit to be described you 
will, of course, need a turntable unit with a 

CRYSTAL CARTRIDGE pick -up. We stress crystal 
cartridge not only because it is the cheapest but 
because the "Radio- Gram" will not work with other 
types. 

Circuit 
The circuit shown in Fig. 1 is basically an oscillator 

that can be tuned with TC1 to operate between about 
700kHz and 1.5MHz (i.e. across the range of the 
medium wave band). The amplitude of oscillation is 
modulated by direct connection of the pick -up across 
R2. The modulation process works simply by shifting 
the bias level of the transistor at audio frequencies 
and this is remarkably effective. Cl is necessary to 
help decouple the junction of Rl and R2 to r.f. and 
it also prevents overmodulation at high frequencies. 

Construction and Testing 
The coil is wound on a 4 to 6in length of 38in 

diameter ferrite aerial rod, Fig. 2, but when doing 
this be careful to take note of the sense and start 
points of the windings; if the connections from the 
5 turn feedback coil are reversed the circuit will 
refuse to operate! The BC108 used should have a 
gain in the order of 200, which is in the centre of 
the production spread, but the circuit will operate 
with devices of widely differing gain. 

If, on test, the signal is distorted it is likely that 
the transistor has too high a gain and the carrier 
is being clipped. To prevent this increase the value 
of R3 and reduce 114, keeping the sum of the two 
about 2kí1, to introduce a little more negative 
feedback. Conversely, if the signal strength is weak 
change the values in the opposite direction. No prob- 
lem should be encountered here, however, so we 
have made R3 and R4 fixed values instead of using 
a more expensive preset. 

The unit can be built on veroboard and fitted 
within a screened metal box. The signal is fed out 
via a screened lead (very loosely coupled to the 
ferrite rod as shown) and the centre conductor 
connected into the aerial socket of the transistor 
radio. To operate it, select a quiet portion of the 
medium waveband, put on a record and adjust TC1 
until the music is clearly received. First tuning is 
best carried out on the receiver. 

The current drawn by the Radio -Gram is minute, 
less than 100 microamps, so any small 9V battery 
will operate it for almost the battery's shelf life. 
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R1 
470k 

Crystal 
pick -up 

R2 

Tr1 
BC108 

R3 
1k 

100k 

To aerial socket 
of receiver 

+9V 

TC1 
150pF 

C2 
2, 200pF 

0V 

Fig. 1 above, shows the circuit of the Radio Gram. One end of the 

output coupling coil is left free. 
Fig. 2, below, is a suitable layout on veroboard. 

Ferrite rod 
3 -4 turns 

5 turns 
Start 

BOturns Clips Start 

Screened 
lead to 
receiver 

0'.' and case 

* components list 

Tr1 
BC 108 

RI 
R2 
R3 
R4 
Cl 
C2 
TC1 
Tri 
L1 

470kí2 
100kí2 
1kí2 
lki2 
0.05µF 
2200pF 
150pF preset 
BC108 
Ferrite rod 

1p 
tp 
1p 
1p 
4p 
4p 

15p 
10p 
25p 

62p 

No allowance is made for minimum order costs or 

for postage and packing and these points should be 

checked carefully before ordering. 



is this the price 
you pay? 

Probably if you're still using an 
ordinary soldering iron 

Ordinary soldering irons can cause 
damage to transistors and 

integrated circuits - damage 
which wastes time and costs 

money. Now, with the unique 
ANTEX X25 and CCN low leakage 

soldering irons no harm can come 
to the most delicate equipment, 

even when soldered 'Live'. 
(You could be making quite a saving/. 

All prices include V.A.T. at 10% 

MODEL X25 
220-240 Volts or 100.120 Volts. 

The leakage current of the NEW 
X25 is only a few microamps and 
cannot harm the most delicate 

equipment even when soldered 
"live ". Tested at 1500v. A.C. 

This 25 watt iron with it's 
truly remarkable heat -capa- 

city will easily "out- solder" 
any conventionally -made 

40 and 60 watt soldering 
irons, due to its unique 

construction.advantages. 
Fitted long -life iron - 
coated bit 1/8 ". 2 

other bits avail- 
able 3/32" and 
3/16 ". Totally 
enclosed element 

ceramic and steel 
shaft. Bits do not 
"freeze" and can 

easily be removed 
PRICE: £1.93 (rec. 
retail) P & P 8p. 

Suitable for 
production work 
and as a general 

purpose iron. 

MODEL 
CCN 

720 volts or 
240 volts. I he 

15 wilt 
miniature model 

CCN also has 

neglibible 
leakage. 

Test voltage 
4000v. A.C. 

Totally enclosed 
element in 

ceramic shaft. 

MODEL G - 18 watt miniature iron, fitted with long life 
iron -coaled bit 3/32 ". Voltages 240, 220 or 110. PRICE: £2.15 
(rec. retail). P & P 5p. 

MODEL C - Miniature 15 watt soldering iron fitted 3/32" iron - 

coated bit. Many other bits available from 3/64" to 3/18 ". Voltages 
240, 220, 110, 50 or 24. PRICE: £1.93 (rec. retail). P & P 5p. 

Fitted long 
life iron - 

coated bit 
3/32 ". 4 other 
bits available 
1/8 ", 3/16 ", 

1/4" and 3/64 ". 
PRICE: £2.15 

(rec. retail). 
P & P 5p. 

y"':, I.r.+.....L 

I 

ST3 Stand - This stand is made from high grade 
insulation material with a chromium plated strong 

steel spring. It is suitable for all models and 
replaces all previous stands. The two sponges 

at the side which are easily replaceable, 
serve to keep the soldering bits clean. 

Spare bits can be accommodated' 
as shown on the illustration. 

PRICE: £1.00 & P 8p). 

SAVE 10 PENCE X25 & ST3 
or C240 & ST3 for £2.83 (P & P 13p). 

MODEL MLX KIT 
Battery- operated 12v.. 
25 watt iron fitted 
with 15' lead and 2 
heavy clips for con- 
nection to car battery. 
Packed in strong plastic 

wallet with booklet 
"How to Solder" 

PRICE: £2.27 (rec. retail). P & P 12p 

eoe 

aa= MUM 

00000 
From radio or electrical dealers, 

car accessory shops or 
in case of difficulty direct from: - 

ANTEX LTD. FREEPOST 
LIno stamp required) PLYMOUTH 

PLI 1BR Tel: 0752 67377. 

a=11 ea 

MODEL SK.2 KIT 
Contains 15 watt miniature 

iron fitted with 3/18" 
bit, 2 spare ' 

MODEL bits 5/32" 
SK.1 KIT and 3/32" 

Contains 15 watt heat sink, 
aolder, stand miniature iron fitted with 3/16" and "How to 

bit, 2 spare bits 5/32" and Solder'° 
3/32 ", heat sink, solder, stand booklet. 
and "How to Solde?" booklet. PRICE: £2.07 
PRICE: £3.25 (rec. retail). P &P12p (rec. retail). 

P &PSp. 

Please send the ANTE X 
colour catalogue. 

Please send the following: 

I enclose cheque/P.O. /Cash 
(Giro No. 2581000) 

NAME 

ADDRESS 

PW11 

i 

J 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
EM 13x8,3,8or 15 ohm 
EM 13 x 8,150 d/c 3. 8 or IS ohm 
EM 13 x 8,450 t /tw 3, 8 or 15 ohm 
EM 13 x 8 type 350 8 ohm 
EM 6 #" 93850 4 or 8 ohm 
EM 8 x 5, d /Cone Roll /s 8 ohm 
Baker Group 25 3, 8 or 15 ohm 
Baker Group 35 3, 8 or 15 ohm 
Baker De Luxe 12" d /cone 
Baker Major 12" 

Kef T27 
Kef T15 
Kef B 11 
Kef 13200 
Kef BI39 
Kef DN8 
Kef DN9 
Kef DNI2 
Kef DN 13 

Fane Pop 100 watt 8/15 ohm 
Fane Pop 60 watt 8/15 ohm 

L203 
L2.25 
L260 
L8.2S 
L2.80 
L2.S0 

L6.60 
L7.S0 
L9.62 
L7.50 

L4.67 
L5.50 
L6.16 
L7.42 

E10.72 
LI.92 
11.37 
L4.12 
f2-75 
E21.45 
L12.26 

Fane Pop 50 watt 8/15 ohm £10 17 

Fane Pop 25/2 25 watt 8/15 ohm £5.94 
Fane Pop 15 watt 8/15 ohm 0.40 
Fane Crescendo 15" 8 or 15 ohm £27-So 
Fane Crescendo 12A I00w 8 or I5ohm i24-20 
Fane Crescendo 128 75w bass 8 or 15 

Fane 807T 8" d/c roll /s 8 or 15 ohm 
Fane 808T 8" d /cone 8 or 15 ohm 

£24.20 
£3.85 
E2 64 

Goodman: Axent 100 tweeter E 6.60 
Goodmans 8P 8 or 15 ohm E 3-80 
Goodmans 10P 8 or 15 ohm L4 49 
Goodmans I2P 8 or 15 ohm LI 1.55 
Goodmans I5P 8 or 15 ohm LI 7.05 
Goodmans 18P 8 or 15 ohm L2 9.70 
Goodmans Twinaxiom 8 E 6-79 
Goodmans Twinaxiom 10 L 7.61 
Elac 9x55 "59RMI09ISohm. 

59RM 114 8 ohm 12.53 

Elac 6 d/c roll /s 8 ohm [3.22 

Elac 6 }" d /cone 8 ohm £2.59 

Elac 4" tweeter TW4 LI.21 

Wharfedale Bronze 8 RS /DD [3.11 

Wharfedale Super 8 RS /DD [5.S0 
Wharfedale Super 10 RS /DD L9.80 

Coral 6 4" d /cone roll /s 8 ohm L2.42 

Siran 6 #" 3 or 8 ohm 11.44 
Richard Allan 12" d/c 3 or 15 ohm L2.20 
10" x 6" 3, 8 or 15 ohm E1.92 

8 "x5 "3or8ohm L1.38 
7" x 4" 3 or 8 ohm LI.38 
24 64 ohm or 70 mm 80 ohm E0.65 
Adastra Hiten 10" lOw 8 or 15 ohm L2.80 

Eagle DT33 dome tw. L5.45 
Eagle HTIS tweeter L3-66 
Eagle CTS tweeter E1.25 

Eagle CTIO tweeter L254 
Eagle MHTIO tweeter L3.74 
Eagle FR4 L4.45 

Eagle xover CN23, 28, 216 LIIO 
Sp. matching transformer 3 -15 ohm E 1'10 
Celescion MFI000 25w horn 8 or 15 ohm fl 
Celestion PS8 (for Unilex) 

SPEAKER KITS 
Wharfedale Unit 3 

Wharfedale Unit 4 
Wharfedale Unit 5 

Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple Assem. 
Richard Allan Super Triple 
Goodmans DIN 20 
Fane Mode One 
Kefkit 2 
Kefkit 3 

Peerless 2 -8 
Peerless 10 -2 
Peerless 20 -2 
Helme XLK 25 (Pair) 
Helme XLK 50 (Pair) 
Stephenspeaker kits and cabinets -send fo, 
free booklet "Choosing a Speaker ". 
Prices include VAT. 
Carriage and insurance 50p per kit. 

L8 2S 
f14.50 

2100 
L733 

E10-76 
L1620 
L19-36 

L8-58 
L9-00 

[25-75 
(35-50 
(550 
L8-47 

L10-41 
E18-17 
L37-I8 

RADIOS /CASSETTES /AMPS. 
Grundig Mariner TR865 
Grundig Elite Boy 500 
Grundig Melody Boy 500 
Grundig Melody Boy 1000 
Grundig Yacht Boy 210 
Grundig RF430 mains 
Grundig RF3I0 mains 
Grundig RF3I0 
Grundig Top Boy 
Grundig Satellit 1000 
Grundig C402 cassette 
Grundig Signal 500 
Grundig C230 Cassette 
Tandberg TP4I 
BASF 9301 radio /cassette 
Bush VTRI78 5 Band (Inc. Air) 
Trio KA2000A 
Trio KA2002 
TT Colt 
TT /KB Golf Preset 
TT /KB Weekend Auto 
TT /KB Europa 
TT /KB SL53 cassette 
TT /KB Studio 73 stereo cassette 
Koyo KTR1664 8 waveband 
Koyo K RT 1770 II waveband 
Koyo KTRI883 5 Band (Inc. Air) 
Tec C200 Radio /Cassette 

Prices include VAT. 
Carriage and insurance 50p. FREE with each 
radio -"World Radio Stations Book" 

L22.00 
L27.00 
£27.00 
L38.75 
(34.25 
L27.00 
£22.75 
L21.25 
06.75 
[12100 
L27.00 
L27 00 
f28-00 
(42-00 
L58-00 
L29.00 
L33.00 
£41.00 
0.95 

[21-25 
L16.00 
08.00 
L22-82 
£44.00 
£40 00 
L56-50 
[23-S0 
L31-00 

a 16 PA /DISCO AMPLIFIERS 
Celestion G 12M 8 or 15 ohm El 
Celestion G 12H 8 or 15 ohm El 
Celescion GI5C 8 or 15 ohm £2 
Celestion GI8C 8 or 15 ohm E3 

Car Stereo speakers -ask for leaflet. 

2.00 
S-00 
4.00 
300 

Carriage and insurance LI-00 
Baker 100 Watt N000 
Linear 30/40 L25.00 

Linear 40/60 L30.00 

Linear 80/100 [5500 

FREE with speaker orders over £7 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 
Carriage and insurance 25p per speaker (tweeters and crossovers 15p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 IHF. Radios etc: IO Swan St., Wilmslow, Cheshire SK9 IHF. 

Telephone Wilmslow 29599 

356 
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ALLOWS COMPLETE 

LIGHTING CONTROL 

The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as a complete "ready 
to install" unit or "simple to assemble' kit Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 
200 -250V. 50Hz. All DEXTER DIMMASWITCH 
models have built -in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 

Prices include VAT. Please send c.w.o.to: 

DEXTER & COMPANY 
2 ULVER HOUSE 

19 KING STREET 
CHESTER CH1 2AH 
Tel: 0244 -25883 

AS SUPPLIED 

TO R. M. 60YERRMERT 

DEPARIMERTS, HOSPITALS. 

LOCAL AUTRORmES, 

ETC. 

Staue Enamelled 
STEEL 
CABINET 

List price £6 87 

OUR PRICE 

£5'S0 
incl. V.A.T. 
Carriage 44p 

With 48 see -through Drawers 
Ideal for the Radio Constructor 

As supplied by us to SCHOOLS, 
TECHNICAL COLLEGES, HOSPI- 
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet with 
48 transparet styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub -divided into six compart- 
ments. See -through drawers allow 
swift selection of contents at a 

glance. A really first -class time and 
space saving unit. Size of cabinet 
211" x 11}" x 63", size of drawers 
61" x 2 }" x 11" 

Callers welcome. 
SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern DriveSurbjton Surrey 

Rids 
Iwoyardslrom 01- 399 4383 
Berrylands Railway Station) 



I.E WOBBULATOR 

THERE can be little doubt that the wobbulator 
method is by far the best means of setting 
up an IF strip for optimum bandpass charac- 

teristic, combined with optimum sensitivity. There 
are a number of commercial units made, aimed 
mainly at the `trade' and priced accordingly. 
However, the wobbulator described here costs about 
£1, whilst providing all the necessary features. An 
oscilloscope is necessary and preferably one with 
a simple means of getting at the timebase. 
(Horizontal X output). 

PRINCIPLE OF OPERATION 
The wobbulator consists basically of a voltage 

controlled oscillator whose frequency is being con- 
stantly swept across the IF band of the receiver in 
question. The control is by means of a varicap diode, 
which can either be one of the purpose -made devices, 
or more simply, a power rectifier, such as the 
1N4001/2/3. 

Output 

KGSO) 
Time 

Fig. 1: Typical waveform of a timebase oscillator, used to control the 
sweep of the wobbulator. 

The timebase output on an oscilloscope looks like 
Fig. 1, Which is applied to the diode so that the 
voltage on the diode is constantly changing in 
step with the oscilloscope trace. So we have three 
variables coordinated, namely:- 

1. The trace. 
2. The voltage on the varicap diode. 
3. The varicap capacity and consequently the 

wobbulator frequency. 

Coupling 
coil N ô E^ 

Receiver 
under 
test 

o 

Wobbulator 

o 

Horiz 
ôutput 

/177 

Output from 
detector diode 

KG50 

Y input 

W. S. POEL G8CYK 

As the frequency sweeps through the IF frequency 
of the receiver, the IF response curve is displayed 
on the scope, which is itself monitoring the output 
from the receiver detector, Fig. 2. 

CIRCUIT 
The heart of the device is the single FET Vackar 

VFO, Fig. 3. The choice of FET is very large, and 
almost anything in the standard N- channel series will 
do, e.g. 2N3819, 3823E, TIS88, BFW10. Remember 
to check the base connections. 

The centre frequency is mainly determined by 
Ll, C3 and C5 and VC1. By experimentation with 
values, it is possible to make the VFO operate 
past 50MHz, though most sets designed for AM 
operation use an IF between 455 and 470kHz. An 
ordinary 455 or 470kHz IFT can be used for L1, the 
internal capacitor being disconnected. 

It is advisable to check the timebase output from 
the 'scope when choosing the varicap diode, since 
many scopes have a high voltage at the X output. 
(The author found out the hard way!) Choose a diode 
with adequate PIV ratings. 

CONSTRUCTION 
It will be seen from the diagrams that the layout 

is quite straightforward. A printed circuit board 
layout is given, Fig. 4, though at 455kHz there is 
no objection to Veroboard if that is considered 

Fig. 2: Interconnections of the scope, wobbulator and IF strip being Genera/ view of the prototype wobbulator. Co -axial sockets could be aligned. used instead of the terminal b lock. 
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Fig, 3: Circuit of the wobbulator. VCl may 0. 
be any suitably sized variable of about 

200pí. 

C4 0-01pF 

Input from 

scope 

VR1 
250k 

Tie sweep L1 
width 

C2 
R1 R2 

L2 2.5 mH 

+9v 

BF256 

C3 
470pF 

Tri NIB 

9 
C6 

100pF 

R3 
52k 

111 

C7 
01pF 

Output 
100k 

C1 
0.05pF 

100k 

D1 

1N400) 

1000pF 

VC? 
080- i 

Fig. 4: The printed circuit board, actual CKC C` 

size, with component layout. y os 820p, 1 /4_, 1 

more convenient. Relat.ve positions are not critical, 
and the wobbulator can very largely be adapted to 
fit any convenient case. 

No particular types of sockets are necessary since 

Cl C3 02 most people seem to have adopted their own 

-11 -H .1 F-'- -01-- `standard,' most probably the standard TV coax 
system. Remembering the comments on the timebase 

R2 C5 output it is best to use either a shielded plug or 
- directly soldered connections to avoid shocks when 

R1 /--VV-t Input from VR1 
(on VR1) 

C2 L1 d 9 5 
P3 C7 Se_Lirig up. 

+9V 

1'" 

p 
D1 

C4 C6 

*-11-+ H F- 

To VC1 Output 

d 9 5 
BF256 

OPERATION 
The current drawn by the wobbulator is typically 

5mA, and any big discrepancy should be investigated 
before going further. When the system is coupled 

The p.c.b. is mounted in the box with bolts and spacing nuts. General layout is not at all critical. An on /off switch could form part of VRI. 
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Marker \ )Main IF 
blip \ response 

(a) 

Marker from 
signal generator 

Single peak 

(b) 

Three staggered 
tuned circuits 

(c) 

Trace centred Narrow sweep Wide sweep 
on marker 

(e) (f) (g) 
Fig. 5: Various i.. response curves, obtained with the set -up of Fig. 2. 

together as shown in Fig. 2, set the frequency of 
the wobbulator approximately by the variable capaci- 
tor, until a trace of the IF is seen on the scope 
screen. The sweep frequency should be set at around 
50Hz for best results when a 50Hz buzz from 
the set's loudspeaker will be heard when the 
wobbulator is correctly aligned. The centre frequency 
of the IF can then be determined by using an 
accurately calibrated signal generator, Fig. 5a. 

The output from the signal generator is coupled 
to the IF strip in the same way as the wobbulator, 
namely a few turns of wire placed near to the 
mixer input /output. Remember to disable the set's 
local oscillator before alignment, since this will 

IF coils off 
alignment 

(d) 

otherwise lead to spurious traces. A few traces 
likely to be seen are shown in Fig. 5b -c. 

The sweep width potentiometer determines the 
length of sweep, which may represent from 0 to 
20kHz. The narrower the sweep, the more of the 
IF is displayed on the scope, but it must sweep at 
least as far as the ends of the IF bandwidth, Figs. 
5f -g. 

There only remains to align the IF by adjusting 
the cores in the IFT's to get the desired response, 
Bandwidth can be determined by using the signal 
generator to determine the points on the response 
curve corresponding, say, to 452 and 458kHz (455kHz 
centre frequency). 

Want to know more about colour television? 
Get the Pull -Out COLOUR SUPPLEMENT 

BASIC 
COLOUR FAULTS 
GUIDE SPECIAL SUPPLEMENT TO`TELEVISION' 

A FIRST -TIME FULL -COLOUR 
SUPPLEMENT EXCLUSIVE TO THE 

OCTOBER ISSUE OF 

TELEUISIUN 

Don't miss this unique opportunity to see what 
some of the basic colour faults look like. 
We give full descriptions of the fault symptoms 
and tell you how to go about correcting them. 
Take this supplement out of the magazine and 
hang it on your workshop wail. It makes a superb, 
attractive and valuable wall chart you will always 
want to keep. 

Also in the October issue: 
110° COLOUR CHASSIS -The new "look" 
VARICAP TUNERS -to help DX TV 
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MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

THE 
International Short Wave Club conducts a 

poll every three years to determine the most 
popular short wave stations. 

Listeners are asked to participate by sending to 
the ISWC, 47 Harridge Road, Leigh -on -Sea, Essex 
SS9 4HE; a list of their five most popular short wave 
stations in order of merit, together with a short 
note of not more than 30 words why they consider 
their No. 1 choice to be their most popular station. 
More than 30 words will automatically disqualify 
any listener from any award that may be given in 
connection with the Poll. The final date for voting 
is December 31st. 1973. 

Ex -W.D. Equipment 
The short paragraph at the end of the September 

column announcing that I would be devoting some 
space to the subject of ex- government Communica- 
tion receivers has sparked off an even larger than 
usual postbag. The problem has become so bad 
that I have had to install a larger letterbox to assist 
the postman. I would, however, like to remind you 
all that any letter requiring an answer should be 
accompanied by a stamped addressed envelope. 

I still require information on some of the rarer 
receivers and if any of you can supply me with this 
I can assure you that it will be well treated and 
returned as soon as possible. In particular I would 
be grateful for any information on the ex- Admiralty 
B40 receiver. 

Readers' Logs 
The first log this month comes from Alan 

Carpenter who lives in Aborfield near Reading. 
Alan's equipment consists of a Heathkit `Mohican' 
GC -1U receiver and its 50 inch telescopic aerial. 
However, a 70 foot long -wir vti as added to pull 
in Radio Ceylon. 
4915 Radio Ghana, Accra, nx. in English at 2245. 
6250 World Music Radio in English at 0900. 
7310 Radio Vilnius, Lithuania. English at 2230. 

11725 Radio Ceylon with Religious programme at 
1700. 
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11725 R. Free Europe, Lisbon. Pop music at 2315. 
11730 R. Tashkent, Uzbek in English at 1400. 
15445 R. Nacional de Brasilia. English at 2230. 

A. W. Guzelian of Coniston in Lancashire has an 
HRO receiver and a 45 foot long -wire aerial which 
enabled him to hear: 
7105 R. Nacional de Espana, in Spanish at 1300. 
9555 R. Baghdad, Iraq in English at 1940. 

11350 R. Pyongyang, N. Korea, English at 2100. 
11765 R. Yerevan, Armenia noted at 2030. 
11880 Voice of Turkey, in English at 2200. 
15115 R. Tashkent in English at 1400. 
15415 R. Kuwait in English at 1730. 

Simon Wormleighton and J. P. Fletcher of Rend - 
comb College, Cirencester, Glos. have again sent in 
a report using the following equipment, Astrad- Altair 
with 80 foot long -wire; HRO with 8 metre folded 
dipole; Bush PB63 with 35 foot long -wire. Stations 
logged included : 

6010 R.T.B., Belgium in French at 1505. 
9022 Voice of Iran in English at 2005. 
9600 R. Kuwait. Nx. in English at 1730. 
9670 Adventist World Radio, Lisbon at 0935. 

11730 R. Vilnius, Lithuania in English at 2250. 
11850 R. Norway in English at 0824. 
15325 R. Canada International at 1634. 

Chris GreenwaY and John Greenlees sent in a 
combined log from Brandiston in Norfolk. The 
equipment used being a Lafayette HA600A receiver; 
Codar PR40 preselector; 100 foot long -wire; 15MHz 
dipole and homebrew A.T.U. An extract from their 
log with more than 60 entries is as follows : 

9545 R. Ghana, Accra in English at 2135. 
9655 R. Damascus, Syria, English at 2000. 

11650 R. Bangladesh with music at 1715. 
11710 R. Kiev, Ukraine noted at 1945. 
11725 R. Ceylon in English at 1700. 
11935 R. Pakistan, news in English at 1725. 
15105 R. Grenada, Windward Islands at 2120. 
15105 BBC, Ascension Is. relay noted at 1510. 
15185 R. Nigeria, Lagos, in English at 0715. 
15195 R. Japan, news in English at 2215. 
15265 R. Afghanistan in English at 1800. 
15310 BBC, Tebrau, Malaysia relay at 1745. 

The last log for this month comes from Christopher 
Hodgson of Sunderland who used a Codar Multiband- 
6 receiver, the PW A.T.U. and a 50 foot long -wire 
aerial to hear the following stations: 
6130 Radio Norway at 1800. (Sundays). 
9005 R. Tehran, the Voice of Iran at 2000. 
9840 Voice of Vietnam, Hanoi noted at 1815. 

15012 Voice of Vietnam, Hanoi noted at 1800. 
15165 Radio Denmark in Danish at 1400 
15185 Radio Finland at 1810. 
15325 R. Canada International, s /off at 1313. 



RAYMER ELECTRONICS 
MICROCHIP SERIES 

HIGH FIDELITY 
MODULES 

RE 500 
Advanced integrated Hi -Fi Amplifier 
only requires connection to mains 
speaker and input. 
Specifications: load imp 4-16 ohm. 
Output: 5 watts. 
Frequency response 20Hz to 35kHz 

f3dB. 
Total distortion less than 1 %. 
I/P Imp 100k ohm Nom. 
£6.30. Post free. 
Size: 140 x 80 x 45mm. 

MICROCHIP I.C. 
5 watts RMS 

A general purpose Audio i.c. for the 
constructor capable of 5 watts RMS 
0/P at less than 1% total distortion, 
forms an ideal basis for an excellent 
Hi -Fi system. 

Free Data I.C. £1 50. 

Data, Printed Circuit Board, 75p. Post 
paid. 

This amplifier forms an ideal basis for the 
construction of an advanced stereo system at 
minimum cost with complete ease of assembly. 
Designed for use with magnetic preamp inputs 
and main amplifiers on same PCB. 
Specifications: 
Power 0/P 5W RMS per channel (simul- 
taneously). 
Total distortion less than 1 %. 
Active tone controls. 
Bass ±10dß, Treble ±12dB © 100Hz- 10kHz. 
Freq. response 20Hz to 35kHz ±3dB. 
Sensitivity for full 0/P 35mV (Ceramic), 3mV 

(Magnetic). 
Input impedance 60K and 200K Ohms. 
Load impedance 8-16 ohms. 
Operating Voltage 18 -28 Volts D.C. 

£1650. Post free. 
Power Supply Extra (RE 30 psu) 

COMPLETE QUADRAPHONIC 
AMPLIFIER KIT : RE 4K 
A Hi -Fi kit comprising CBS SQ decoder, preamplifier and four channel main 
amplifier. All modules built and tested. 
Specifications: 
Similar to the Quadrix system (see below) but with four channel main ampli- 
fier giving 40 watts total peak power. 
This is an opportunity to experience quadraphonic sound at the very mini- 
mum of cost. 

(Power Amp only shown 
£3900. Post free 

Power Supply Extra (RE 35 psu) 

POWER SUPPLIES RE 30 PSU 
Input 240V AC 
0/P 26V DC of 0 6 Amps 
£3 60. Post free 

RE 35 PSU 
Input 240V AC 
O/P 26V DC of 1 2 Amps 
£4 60. Post free 

RE QUADRIX 
This is a high quality CBS specification SQ decoder with Hi -Fi stereo amplifier. 
Designed to allow the conversion of any stereo system to full quadraphonic perfor- 
mance with minimum cost. Extraordinary new presence and reality of sound. More 
than 20 Watts total peak power. 

Specifications: 
Decoder Amplifier 
I/P impedance 40K ohms Power 0/P 5W RMS per channel (simultaneously) 
0/P impedence <300 ohms Distortion at full 0/P less than 1 

Nominal I/P 100mV RMS Sensitivity for full 0/P 100mV 
Front separation >60dB Active tone control Bass ±10bB, Treble ±12dB Ca3 100Hz -10kHz 
Rear separation >20dB Load impedance 8-16 ohms £4900. Post free 

Special Offer SQ records (full quadraphonic sound) available direct. Comprehensive list free on request. 

GUARANTEE 

ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE 
FOR A PERIOD OF 12 MONTHS AND WILL BE SERVICED 
FREE OF CHARGE IF PURCHASED DIRECT AND REFUNDED (enclose PO /cheque /M.O.) 

TO US FOR REPAIR. 

NAME 

ADDRESS 

PLEASE SEND 

RAYMER ELECTRONICS LTD., 
Stanley Road, Cambridge CBS $LB, England. 
(0223) 54414. Reg. No. 1021205 

PLEASE ADD 
10% FOR V.A.T. 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE! P. &P. 

AMPLIFIERS 6 
Keletron RSA 700 7 +7 watt 28.00 

KEA 1500 15 +15 watt 8850 
Tripletone Hi -FI 77 7 +7 watt 2750 

Hf -FI 1818 18 +18 watt 300 
Teleton SAQ307 8 +8 watt 2700 
FMI 1515 15 +15 watt 87-00 
Rotel RA210 .. . 32'00 

RA310 . 44.00 
Rotel Tuner/Amp. RX150A .. 51-00 
SANSU1 models In stock. 
RECORD DECKS 
Garrard 2025TCI9TARC!C .. 11 00 

SPIS Mk. III .. .. 1100 
ß3R MP60ISXSH .. .. 1100 

t onnotseeur 11111 K It .. .. 11.00 
101)2 Chassis .. 29.50 
SAU2 Pick -up Aso 1225 
SCUI Cartridge 4 95 

RECORD DECK PACKAGES 
Garrard SP25 Mk-III/0800 C. & l'. 19 50 

AP78/0800 C. & P. 30 00 
Plinth & Cover for Garaan) 

SP25/2025TC 
SPEAKER BARGAINS 
FMI 13" o r 3. 8 or 15 oho, 

with Co -Axial Tweeter .. 
Twin Tweeter .. 

Type 380 8 ohm, 20 watt 
or 8 ohm, 10 watt 
8" 8 ohm, 10 watt 

12" 8 ohm, 20 watt 
8" x 5" CIMag. 5 watt 
8" x 5" Dualtone 8 ohm 
10 watt .. .. 

ALL 

3 95 

235 
2.50 
3 95 
850 
265 
3.90 
5 75 
1 40 

2.70 

IIEWMAR 

PANE 7" x 4" 3 or 8 ohm .. 145 
8" Dualcone 8 ohm .. 860 

CELESTION 8" 15 ohm 175 
ADASTRA 10" 8 or 15 ohm.. 

10 watt .. .. 2.96 
RAKER GROUP 26 

1.2" 8 or 15 Ain, 25 watt .. 6.50 
5" 8 ohm, 5 watt C /Mag... -95 
21" ö ohm or 64 ohm .. 40 

SELECTION OF GOODMAN ANT) 
WHARFEDALE SPEAKERS ALSO 
AVAILABLE. 
KIT FORM CABINETS --TEAK 
12 x 12 x 8 with 8 ", 0" x 5 ", 

or 81" and 31" cutout .. 2.75 
17 x 10 x 6 with 8' or 13" x 8" 

cutout .. .. 8.50 
18 x lI x 9 with 13" x 9" cut 

out for EMI 350 .. 4.60 
TWEETER & CROSSOVER 
EMI 31" 3 or 8 ohm C /Mag 1-10 
Cone Tweeter 8 or 15 ohm, 10 watt. 2.00 
Cone Tweeter 8 ohm. 3 watt 1-10 
Horn Tweeter 8 ohm. 20 watt 6.60 
Home Tweeter N ohm. 30 watt 4.00 
Crossovers CN28 (3 ohm), CND( 

to ohm), CN218 (18 ohm) .. 1.10 
CARTRIDGES 
.(('08 GP91/28C or GP91/3SC 

Stereo comp. .. .. .. 1-05 
GP93ll Stereo crys. 
GP94)1 Stereo crys. .. 1.75 
GP95I1 
OP98 /1 .. .. 1.75 
(1P104 .. .. .. -75 

SON OTONE 
9TAHC Stereo ceramic. ,Tian,. 1.80 
9TAHC /G Slim St, stereo car. 

diem. .. .. .. 180 
19 -TI Stereo crystal .. k .. -85 

RSR SCSM Stereo ceramic .. 116 
SX3H Stereo crystal .. 1-65 
BXSM Stereo crystal .. 1.66 
X5H Mono/stereo .. 1.80 
XIM Mono/stereo .. 1.30 

ELECTRONICS 

11OLDRING (:500 .. .. 8.85 
0850 .. 2.95 

STYLI For Above Cartridges 
Sapphire .. .. .. -80 
D. Diamond .. 125 

GOLDRING 0800 (:850 1.96 
MICROPHONES 
CM20 Crystal Hand .. .. -60 
CM70 Planet stick metal. switch 

crystal .. .. 1.70 
DM160 Dynamic uni -dir, ball 

metal 4.00 
t0130 50K/600 ohm, uni -dir, 

bail metal ...... 466 
T W 308 . .. 5.90 
CONDENSER MIKE 600 ohm, 

uni -dir. .. 7.90 
Cassette STICK MIKE with R. 

Control on/oft switch (2.5 0 
3.5 mm J /Ply).. .. .. 1.46 

MIKE MIXERS Mono.. .. 440 
Mono /stereo de luxe 6.60 

Lapel type. crystal .. .. -45 
CASSETTES 
Typg. Low Pin- Phil- Mem- Arm - 

noise natio lips urea pet 
W5 - - - 609 45p 
(MO 35p 40p 509 669 569 
(790 45p 55p 89p 769 76D 
0120 55p 75p 105p 110p 110p 
Cassette Head Cleaner .. .. -46 
BIB Stereo Test Cassette .. 1.66 
AMPEX Head Cleaner De- 

magnetiser .. 1.66 

PLASTIC LIBRARY CASES for 5" 
Reels 209. 50" Reels 25p, 7" Reels 809 
CASSETTE CASES .. 129 
TAPES SOM. L.P. D.P. 
5" 659 85p 80p 
5:" 669 769 61.00 
7" 769 9100 6120 
AKAI TAPE DECK 

400008 Tape . 

(1)/(140D [.assena 
('835 + 0858 .. .. .. 79.96 

MAIL ORDER DEPT. CALLERS WELCOME AT OUR 
(PW /I I) BRANCES 

BELMONT STREET Manchester Liverpool 

MONTON, ECCLES 0613832 771/01/11 051-236 10738 pal 

MANCHESTER Leeds Sheffield 
4 New Market St. 20 Pinstone St. 

MERCHANDISE FULLY GUARANTEED Tel. 061-7895268 0532 42708 0742 79308 

BARCLAYCARD 

Buy n with Access 

Credit Terms for Callers 
BUDGET SYSTEMS 

BUSH Stereo System with 
independent Volume, Baas and 
Treble controls on each Speaker 
for optimum reproduction. Using 
GARRARD 2025TC Auto Change 
Deck with cueing device and 
SONOTONE 9TAHC ceramic 
cartridge with diamond stylus in 
deluxe teak plinth and cover. 
Today's Value £4950. 
OUR PRICE 22750 +21.50 p. & p. 
12 months Guarantee by Maker. 
THIS IS A BARGAIN NOT TO 
BE MISSED! 

HEADPHONES 
AMSTRAD HI'85A .. .. 
ROTEL 430 .. .. 

630 .. .. 

700 .. . 

ASE 115 .. 
ABE 20 .. 
ASE 22 

KOSB K711 (Black or Red) 9.95 
K6 . 1195 
KOLC (with Vol. 

control) .. .. 18.25 
K0727B .... 16 76 
K0747 .. .. 19.50 
HVI .. .. 1650 
PRO4AA .. .. 2095 
PROSLC .. .. 2875 
ESPE .. 42.75 

LENCO ELECTROSTATIC 1960 
Mono /stereosuper deluxe 8 -160 2.76 
Headphone Adaptor 2.50 
IN-CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 

Two Speakers .. . 20.95 
Car 8 -track Stereo Player and 

Two Speakers .. .. 16 50 
SHLBUYA 8 -track Player Mains/ 

Car detachable with '2 separate 
seta of Speakers .. 89.95 

Pair of Car Stereo Speakers 3.85 
Pair of Car Stereo Speakers l' e Mounting, 395 

AK A 1 

4 95 
4 90 
610 
8-95 
S-75 
7-95 

COMPLETELY NEW ! 

NOW YOU YOUR 
CAN BUILD AN ERNIE IN OWN HOME 

LEARN THE 

DIGITAL LOGIC 

COMPUTER 

TECHNIQUES. 

A MULTIPURPOSE 

ELECTRONIC DICE. 

AVAILABLE AS A 

COMPLETE KIT. 

Build something completely out of the ordinary: something different and 
more exciting than everyday repeated sluff. 
MINICOMP 100' Is effectively a miniaturised ERNIE that displays truly 
RANDOM NUMBERS using NIXIE tubes: st the mere touch of a button. 
Four range selections are Included according to the application: between 
1-5 (DICE), 036 (ROULETTE). 1.57 ((POOLS DRAWS), and between 0-99 
(BINGO), BATTLESHIPS 

high 
l 

speed iinn a spectacular 
NUMBER GAMES). The numbers 

a random 
number Is selected and displayed. Building Minlcomp will familiarise you 
with sophisticated logic techniques and elements used in a digital computer. 

A COMPLETE KIT includes 7 latest LOGIC I.C's, 3 transistors, 2 NIXIES. 
3 printed circuits, the power supply and various other components. Elegant - 
sized and finished case, approx. 7' z 5' x 3'. Easy to build with Illustrated 
Instructions and descriptions of the LOGIC circuits. 

APPLICATIONS: With the MINICOMP it is now possible to play electronically 
all possible NUMBER GAMES e.g. ROULETTE, BINGO, BATTLESHIPS, 
CRAP DICE, An interesting application is filling In the POOLSORAWS. The 
pure random nature of the DRAWS could well contribute to the winning 
combination. 
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES A BAZAARS. 
U.K. PRICES : COMPLETE KIT WITH ILLUSTRATED INSTRUCTIONS. 
Mains operated unit, 240V 50HZ or 110V 60HZ. 

MINICOMP 100E21.97, Including P. A P. ä, V.A.T. 
Fully built, tested units with a year's guarantee £2487 

TERMS: C.W.O. MAIL ORDER ONLY. 

MICROELECTRONICS' 
51 Mexfield Road, London SW I5 2RG. Tel : 01-870 2368 

Patent applied for. 

I MICRO 
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TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88- 108Mcs, with circuit diagram. £2-30p. 

P -C BOARDS (not computer panels) 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1 60 the three. 

10 COMPUTER PANELS packed with components inclu- 
ding one panel with 2 Power Transistors. £1 -00. 

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 
4 for LI-00. 

All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF,FM. 3 Watts per channel SNI rating. With circuit 
service manual. Less tuning scale which can be obtained from 
well known British manufacturer ... £20. 

Colour Translator panels, as used on well known British E.V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 

X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4.433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045(ic). 
Z608..23 off BC148. 2 BC158. 
Z612..12 off ME4102. 2 BC251B. 1 BFY50. 

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave -meter covering 500KHz -10MHz 
(harmonics up to 30MHz) power required 300V DC 15mA. 
12V 0.3A DC. Test equipment for 62T M /RC. £2.50 each. 

WIRE -WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £1-50, 50 for £2.50, parcel of 1,000 £3000. 

ALL ITEMS INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 IJD, BEDS. 



ON 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

AW. 
GUZELIAN (Coniston, Lake District) has 

been trying his H.R.O. receiver and 45ft 
outdoor aerial on the medium waves. His 

log includes BBC local radio stations at Blackburn 
on 854kHz; Sheffield 1034kHz; Leeds 1106kHz; 
Merseyside 1484kHz; Stoke 1502kHz; Nottingham 
1520kHz; Teesside 1546kHz; together with pro- 
grammes in English from the Voice of America 
(VOA) Munich 173kHz (1734m) on the longwaves 
at 1600hrs; Milan, Italy on 899kHz at 2300hrs; 
American Forces Network (AFN) Berlin 935kHz at 
2325hrs; Radio Eireann 1250kHz at 1430hrs (low 
power relay at either Dublin or Cork). 

Keith Lavelle (Manchester) has a 10 transistor 
radio and an outdoor spring -loaded whip antenna. 
He reports hearing BBC Radio Leeds on 1106kHz; 
Sheffield 1034kHz; Stoke 1502kHz; Bristol 1546kHz; 
Manx Radio (Isle of Man) 1594kHz; Trans World 
Radio, Montecarlo 1466kHz. 

J. Hallos (Warrington, Lanes) has built the 
Practical Wireless General Coverage receiver which 
he is using with a 12ft indoor aerial attached to a 
Eft curtain rail. He reports hearing Manx Radio 
1594kHz at 0800hrs; Radio Eireann 1250kHz; Radio 
Leicester 1594kHz at 1400hrs; Bristol 1546kHz; 
Nottingham 1520kHz; Stoke 1502kHz. 

Tim Thorpe (Lowbands, Glos.) has become 
intrigued with the performance of his Murphy 
transistor portable after dark. Using its internal 
aerial he has logged programmes in English from 
AFN Germany on 872kHz and 1142kHz; Vatican 
Radio 1529kHz at 2045hrs; TWR Montecarlo 1466kHz 
at 2100hrs; Radio Berlin International 1511kHz at 
2145hrs; Radio Tirana, Albania 1394kHz at 2200hrs; 
Radio Prague 1286kHz at 2200hrs; Radio Warsaw 
1502kHz at 2230hrs; Radio Portugal 755kHz at 
2245hrs; Radio Sweden 1178kHz at 2245hrs. 

Harold Emblem (Mirfield Yorkshire) has received 
a verification from the low power Radio Rabat, 
Morocco 818kHz and he mentions that this station 
signs off at 0300hrs GMT with "Huna Rabat ". This 
is a good time of year to listen to medium wave 
stations from North Africa and the Middle East. 
During the period of Ramadhan, which falls between 
the 28th September and 27th October this year, 
many stations are on the air all night and some of 
them are quite conspicuous after 2300hrs GMT. 
Listen for Algeria on 533kHz, 548kHz, 890kHz and 
980kHz; Tunisia on 629kHz and 962kHz; Libya 
1124kHz and 1250kHz; Egypt on 620kHz; Kuwait 
1345kHz; Baghdad 760kHz; Beirut 836kHz; Morocco 
935kHz; Saudi Arabia 587kHz; Syria 957kHz; Turkey 
1061kHz. On the long waves look for Azilal, 
Morocco on 209kHz (1435m) in Arabic and Tipaza, 
Algeria 251kHz (1195m) in French. 

The BBC transmitter at Moorside Edge on 692kHz 
(434m) is being increased from 150kW to 300kW 
to help listeners whose reception is affected by 
interference from a station in East Germany. The 
Radio 4 transmitter at Swindon on 692kHz has 
been changed to 1340kHz (224m) which is marked 
"Northern Ireland" on many tuning scales. 

Charles Molloy 

VHF /FM DXING 
by SIMON DAVID 

FOLLOWING a report a few months ago, David 
Gardner of Dublin has kindly forwarded to 
me a copy of RTE Guide which covers v.h.f. 

and television broadcasts from the Republic of Ireland. Radio Na Gaeltachta has only recently 
opened, broadcasting news, local events and Irish 
music. Stations have been set up to transmit from 
Truskrnore 91.90MHz, Maghera 97MHz, Mullagha- 
nish 91.30MHz, Kippure 89.10MHz, and Mt. Leinster 
90.40MHz all on the v.h.f. /f.m. band. Others are 
on medium wave 240m, 556m, 312m. Irish is spoken 
throughout while RTE maintains a mainly English 
speaking service on 89.7MHz, 94.1MHz, 95.3MHz, 
94.9MHz respectively. 

David says that RTE will verify reception reports, 
but is still awaiting acknowledgement from R. Na 
Gael, who have small studios at Casla, Connemara, 
Co. Galway, Eire. They are a part of RTE, but do 
not carry commercials. It apparently arose following 
the setting up of a "pirate" station in the west. This resulted in the "pirate" operator being engaged 
officially to run R. Na Gael. 

Roy Patrick of Derby has taken his v.h.f. receiver 
on holiday with him on the East Coast (keen DXer!), 
but unfortunately did not have much DX success. 
Moving on to Farnborough, Hampshire he picked 
up Rouen 96.5MHz (loud and clear), Boulogne 
99.9MHz (excellent quality) and back in home- 
town just managed to pick up Boulogne again. 

Mr. Patrick used a Grundig "Music Boy" receiver. 
In some places it is possible for the aerial to pick up 

not only the direct signal from the transmitter but 
also signals which have been reflected from tall build- 
ings, hills or other large objects. This is known as 
multipath interference and it can cause very un- 
pleasant distortion. The directional properties of a 
carefully -positioned multi -rod aerial can often be 
exploited to reduce the pick -up of the reflected signals 
and thus eliminate the interference. If the received 
signals are too strong this could give rise to `inter - 
modulation' or interaction between two or more 
received signals which may result in a `birdie' back- 
ground noise on one of the channels - usually Radio 
3. Modern receivers are tending to overcome this 
effect by using special circuitry. 

If this form of interference is experienced, it is 
better to reduce the signal input by using an attenua- 
tor in the aerial lead, other than by using a less 
efficient, and therefore less directional, aerial. Vari- 
able attenuators are available and the value to choose 
is the one which reduces the signal input just 
sufficiently to remove the `birdies' without allowing 
background hiss to be introduced. 

If any readers have taken a v.h.f. f.m. receiver on 
holiday with them, especially when travelling abroad, 
I shall be pleased to hear from them. We are par- 
ticularly interested in reception, DX or otherwise, 
from foreign stations. I would also welcome cassette 
tape recordings of readers' f.m. reports. Please en- 
close your full name and address and 4p stamp for 
the return of your cassette. 
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SHORT WAVES 
by DAVID GIBSON, G3JDG 

THE summer is now firmly behind us. No more 
mobile rallies and outings. Which means, I 

hope, that everyone will have a concentrated 
onslaught of listening on the Amateur Bands. How 
about making it a 40 metre autumn /winter? A 
listen for a minimum of fifteen minutes on 7MHz 
before you nip off to the more lucrative DX segments 
of 14 and 21MHz. Spare a thought too for ten metres. 
Could be interesting bearing in mind that we are 
only a couple of years away from a sunspot minimum. 

One person keeping an r.f. eye on the l.f. end of 
things is Stanley Sharred (Birmingham). He 
managed to locate a "good" CR100 for the princely 
sum of U. He uses it as a back -up to his CR150 /2. 
Using a horizontal Vee antenna (60ft. /leg) the fol- 
lowing c.w. titbits were logged on topband; GM8MJ, 
EI9J, LU5HFI, OLIAPI, PY1RO, ZP9AY, with a 
couple of GW's and PAOHHV on s.s.b. A sniff 
around 3.5MHz raised s.s.b. squeaks from; C31DM, 
FP8DH, KP4AN, PY2FUS, VO1FG, W1FVD, 
WA3OVC, 3A2EE, 7X2MD. Even the dreaded forty 
metres was given a "Sharreding" to yield goodies 
on the c.w. like; CM2BG, CP5GM, K4J0, LU5HFI, 
WA5WPB, YV3TMD, ZL2MM, ZM2AFH, and s.s.b. 
from; LU7BDZ, PY7BBX, VK2WC, YV5CYS. 

Readers'. Logs 
Guy Dean (Ringwood) is the proud possessor of a 

FR5OB amateur bands receiver plus a PR30 pre - 
selector. Antenna is an inverted Vee trap dipole 
with the apex at 44ft. Three band log is as follows. 
Eighty metres; HC1HA, K2LWR, K4CYU, OY5NS, 
VE1DI, VE1ED, VO1BT, VO1FG, PY1HA, WA2CLQ, 
W2NR, W3HFV, W5BS. Twenty metres; CE3AEV, 
CP1WB, CR6RJ, EP2MJ, ET3DS, ET3USA, HC2WF, 
HC7RD, HP1IW, HR1RSP, HZ1AB, JA4ZA, JY3ZH, 
JY6GT, JY8LE, KG4CA, KG4FS, KP4DSC, OA4HI, 
PZ1DR, TF3SV, TI2KF, VE8RC, VE8RCS, VK3BJB, 
VK3PA, VK5AS, VP3MKE, VU2DK, VU2JM, 
WA7UKQ, W6KMC, W7IJZ, YV4TY, YV5EED, 5Z4JE, 
6Y5GB, 9J2DC, 9X5NA, 9Y4B0. Fifteen metres; 
A4XFJ, A6XP, CE3ABZ, CE3EGW, CP1FG, CR6AD, 

CR6AG, CR7OL, EL1G, EL9C, HK3AUE, HK3LT, 
KP4AOW, KZ5USA, LU1DAB, LU3KAX, OJOAM, 
PY2BFJ, TR8AF, VQ9BP, YV3VU, ZD7FT, ZD8AW, 
ZE1AD, ZE4JW, ZE7JR, ZP5HJ, ZS1FH, ZS4GF, 
ZS5EL, ZS6QD, 5H3JL, 5T5DY, 5Y4XNH, 5Z4JE, 
3D6AU, 9K2JM. 

Listening on a CR70A receiver, PR40, a.t.u. and 
264ft. end fed, D. Dance (Roxburghshire) heard 
some nice tweets on the h.f. bands. On twenty metres 
c.w., for example; CN8B0, CR6BX, DU1OR, OA4XK, 
PY2BOS, PY7VOU, PZ1CP, VP9CB, with s.s.b. from; 
DUIJMG, EL9C, HV3SJ, VE8RCS, 7X2MD, 9M2LN. 
Up on fifteen metres c.w.; CN8B0, CR6AL, CR6MX, 
EA8FE, EA8FS, ELOS /MM (near the Brazilian coast), 
FG7TG, KZ5EK, LU1HDC, VP9CB, YV3VU, ZC4BI, 
9X5NA. Best on ten metres were; ZC4CY, 9H1CH 
on c.w. with LX1PD, M1C and 9J2DT on s.s.b. 

J. Eagland (Brighouse) has a "30ft. long wire 
aerial, arranged as a spiral in the loft ". Dizzy 
signals arriving from it are fed unmercifully into 
a CR45 receiver. The log for twenty metres reads; 
CE3AIU, HC1SS, HK6CPS, LU3FAQ, LX1DAV, 
PZ6AA, VE2WF, VE7XF, VK2BHR, VK3M0, VR1FL, 
VP1TB, W9XRP, XE1P0, ZD3D. The same gear on 
eighty metres managed to locate; CN8HD, CT2AK, 
OY7J0, OY2X, VE1ZAN, VE3GCS, W2NIN, XE1CV, 
4X4KT. 

Signals arriving at the ears of L. Large (Hassocks) 
have to walk a 600ft. tightrope. At least that's the 
length of the antenna which can truthfully be 
described as a long wire. Apparently it was 1,000ft. 
long but low -flying motor vehicles proved a hazard. 
At the end of the line is a 9R59DS receiver and a 
page in the log marked 14MHz which reads; 
EI6S, F9JA, GI3GRD, HZ1SH, LX1RR, K6UA, VO5BZ, 
TF5TP, VE1AM, VE8RCS, YV5AS, 3A2C. On 21MHz 
the bést were CR6QR, and TRBVE. 

Loose on 14MHz with an R107, homebrew a.t.u. 
and 132ft. end fed is D. Douglas (Leicester). His 
best on 14MHz were; CE3AX, CN8B0, CP5CW, 
CR3WB, CR7EH, EA6BG, EA8CR, EP3SP, ET3RS, 
ET3USA, HM1AQ, HR1BS, HZIAB, JW1S0, JY6ZZ, 
KG6JBE, KP4DDO, KZ5JM, MP4BJP, OX3BH, 
VE1PV, VO1JR, YN9GL, YV3VU, ZB2BZ, ZE4JG, 
ZL3UY, ZP5GE, 3V8CA, 4S7BR, 4W1BC, 4X4BA, 
4Z4BA, 7X2MD, 9J2DT, 9L1VW, 9Y4PL. 

Bernard Hughes (Worcester), JR310 receiver, 
dipole, bagged these on 14MHz; CR7AG, HR1RSP, 
HZ1AB, HM1AQ, JX3P, JY6KAM, JA3AJW, 
KG6JAP, KZ5OH, LG5LG, VQ9MC, VP2VAP, VP2VS, 
VK2BKG, VK3ALL, WA7PMI, WA7BPS, ZL1JJ, 
ZD7FT, ZD3D, ZK1DX, 5W1AU, 9V1Q0, (9G1HE, 
9J2EP. Curses, all Gibbies best gone for a chop - 
Events 

Contests and events for October include: October 
6 -7, Oceana contest (phone); 6 -7, u.h.f. national field 
day; 6-7, 432/1296MHz contest; 13 -14, Oceana contest 
(c.w.); 13 -14, fifteen /ten metre contest; 20 -21, WADM 
contest (c.w.); 20 -21, forty metre contest (c.w.). 
November 3 -4, forty metre contest (phone); 3-4, two 
metre and 70cms contest. 

BROADCAST BANDS 
Short Wave Reports by 15th of the month to Malcolm Connah, 59 Windrush, 
Highworth, Swindon, Wiltshire, SN6 7DT. 

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR83JG. 

VHF/FM Reports to Simon David, coo Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 
Short Wave/VHF 
Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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S STANDARD & CUSTOM -BUILT AUDIO & ELECTRONIC EQUIPMENT 
NEW & SECONDHAND MUSICAL INSTRUMENTS. 
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES. 

Announcing our 
improved range of 
constructor modules 
FOR DOMESTIC 
& COMMERCIAL 
USE 
New Versions using 3A 
'Plastic Power' Driver 
Transistors Now Available. 
To meet demand, we have 
Included a more powerful 
module in our well - 
established and proven 
range. These power 
amplifiers are carefully 
assembled, tested and 
guaranteed. They offer 
superb value for reliability 
and versatility. 

watts S. Uses 7 

s £4.45 SA35 trans35 
wisttors RMand7dioede 

Carr. paid. 

U 

A NEW ADDITION IS THE 

SA50 at £5.65 
Carr. paid. A rugged, well built unit, capable 
of 50 watts R.M.S. out, with all the advan- 
tages of Saxon Amplifier design and quality. 
Ready now. 

SA1 00 
makes 

'an' 

ideal unit 
disco embles. A 1 
real glutton for work. 

Reliable, tough and compact. 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO- 
TECTION, plus proof against over -dissipation and faulty inductive 
loads in the SA.100. 
Freq. response 15- 40,000 Hz ± 1dB 
Distortion 0 2 at 1 kHz 
Loads 4 to 16 ohms 
Quiescent current 15 mA 
Noise Better than -75 dB 
Supply voltage SA35 25 -45 volts 

SA50 /SA100 40 -70 volts 
Size 44' x 4' x 1' (SA100) 

4- x 3- x 1' (SA35 /SA50) 
Circuits, connecting Instruction and application data are supplied 
free with all modules. 

TWO NEW PA /MIXER CONTROL UNITS 
Using grouped pairs of inputs and outputs 
(high Z and low Z inputs) with individual 
bass, treble and volume controls on each 
pair, plus master control. These low -noise 
units will feed all makes of amplifiers, 
making them ideal for clubs, discos etc. 
Standard jack sockets. Compact design. In 
strong metal cases. All units guaranteed for 
3 years. 

M.4H 
4 high Z, 4 low Z inputs, 4 sets of controls. 
Case 14 "x8 "x2}' Carr. pd. 

£18.50 V.A.T. 

11.6HL Case 18' 2 }' 
12 inputs (6 high Z, 6 low Z). Carr. pd. 

£27.50 + V.A.T. 
Channel section modules, 
for building your own 
mixer. Gain -16 x (24dB). 
Tone controls -18dB swing. 
Carr. pd. £3.50 + V.A.T. 

SAXON CONTROL UNITS 
Mono (as shown) 

Carr. 20p.£ 6'50 
Stereo. Carr. 30p. 215.80 
Two decks, and full headphone monitoring. The unit is mains operated and measures 17 }- x 3- x 4' deep 
and is finished with a smart white on black facia. The controls are: Left /Right deck fader, volume, bass, 
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on /off. 
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.- Stereo only has mic Input.) 

160 watt version £27.90 
with power 
supply 
(Carr. 50p) 

27.50 

120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage, this module will run from all our mixers, 
etc., and most other makes. Delivers 120 watts into an eight ohm load 
and employs 4 T03 can (115 watt) output transistors. These are the 
modules where extra power Is demanded. 

.{ Power output 120 watts into 8 oh ms Module £18.60 Freq. response 20- 20,000 HZ ± 2dB only 
input sensitivity 200 mV into 10K (Carr. 20p) 
Construction Fibreglass board 
Size 8" x 4" x 4" (5" with 

supply) 
Low distortion parallel push -pull 
output stage. 

Module &218.95 power 
supply 
(Carr. 40p) 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3KW (3000 watts) of 
lighting and incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. 

3 CHANNEL UNIT 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
split leads. Up to 3KW lighting load. Smartly 
finished steel case. Carr. 30p. 219.75 

SINGLE CHANNEL UNIT 
Operates from 5 to 100 watt amplifiers. Supplied 
for bass note operation, is easily adapted for 
treble or mid -range at a cost of about 5p. 

Carr. pd. £8.90 

POWER SUPPLIES FOR 
THE SA25/35 & SA100 AUDIO MODULES 
PU45 
PU70 

PS45 

MT45 
MT30 

PS70 

MT70 

Unstabilized supply for 2 SA25i35 £4.90 
Unstabilized supply for one or two SA100 

£7.75 carr. 40p 
Stabilized module tor 2 SA25's or two SA35's 

£3.50 carr. free 
Transformer for above, heavy duty £2.05 carr. 20p 
Transformer for unstabilized supply complete with 
rectifier diodes mounted £3.50 carr. 20p 
Stabilized supply module for one or two SA100's 

£4.90 carr. free 
Transformer for PS70 £4 90 carr. 40p 

ALL MODULES ARE BUILT ON GLASS 
FIBRE P.C. BOARD AND SUPPLIED 

FULLY TESTED 

COMPLETE AMPLIFIERS 
CSE 100. £3490 carr. free 
This versatile unit is now available in a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. 

SAXON 100 £4850 Carr. free 

4Gtc 
1111.7cOf>t 

e 

With an RMS output of 120 watts speech and music, 
100 watts continuous power, four individually 
controlled FET input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability a- tow 
cost. 

LOUDSPEAKERS British made bargains!! 
12' 25 watt 8/15 ohms £5.95 carr. 30p. 15. 50 watt 8/15 ohm £1450 carr. 50p. 
12' 40 watt 15,000 gauss magnet system 8/15 ohm £1150 carr. 40p. 

600 Watt 3 colour _igh 
Boxes Smart Ravine 
finish £15 carr free. 

A.K.G. MICROPHONES 
D71 DHL IDEAL DISCO MIKE ONLY £945 (rrp £11 00). 

Prices quoted do NOT include V.A.T. 10% must be added on to total 
value of order for V.A.T. S.A.E. for special price fist. 

Orders and personal shoppers to: 

SAXON ENTERTAINMENTS LTD., 327 
Telephone 01 -684 6385 

Hours 9.30 a.m. -5.30 p.m. 
TRADE & EXPORT ENQUIRIES INVITED 

Whitehorse Rd., W. Croydon, Surrey. CRO 2HS. 

TERMS OF BUSINESS 
Cash with order (C.W.O.) For C.O.D. please add 35p 

extra, cash by regd. letter, please 
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BOING BACK... 
r 

170 so 

f 

50 

WE'D like some help and information as soon 
as possible on early wireless equipment 
manufactured by "H.P.R. Wireless Ltd." Mr. 

R. J. I. Moon, lately of Guildford, Surrey, has, in the 
process of moving down to Cornwall, kindly passed 
on to us some single valve units comprising tuners, 
detectors and audio stages. These used to be con- 
nected together to form a complete receiver and we 
even have the original heavy copper wires used for 
that purpose, with end loops perfectly formed. 

So far we have not been able to trace the makers 
in any of our old catalogues but we believe the units 
are typical of the early 1920's. The units are 
housed in the inevitable mahogany boxes with black 
ebonite panels and the equally inevitable brass ter- 
minals, each panel being engraved "H.P.R. Wireless 
Ltd." 

Mr. Ray Williams of Grantham, Lincs, thinks 
enough of our humble efforts to have extracted all 
the Going Back pages from past issues of the maga- 
zine and to have bound them together to form a 
'useful reference work'. Another reader wonders if 
we are going to do a reprint of our offerings! Any 

14(113° 
20 

COLIN RICHES 
ARTHUR DOW 

more letters like that and we shall have enough 
evidence to demand of the Editor that something be 
done! 

Not quite vintage but of great interest to Ray Wil- 
liams are two Utility receivers of the last war, both 
in perfect working order. In view of the vast num- 
bers of these sets that must have been turned out at 
the time there must still be many thousands out of 
sight in attics, storerooms, garages etc. So, go to it, 
Going Back'ers and follow Ray's favourite haunts, 
'derelict buildings, under wood piles and in odd cor- 
ners'. One ancient set was brought round by a 
neighbour who thought it was a war -time bomb! 

Mr. Williams was also kind enough to send along a 
photograph, reproduced herewith, of some of his 
treasures which number twenty eight, so far. He 
specialises in early crystal sets and has collected 
some specimens in mint condition. The apple of 
his eye is an Ediswan crystal set, as new, in its 
original carton! This was featured on BBC TV in 
'Nationwide' in July last year. So .. oh, when you buy 
that transceiver keep the carton, it could be worth 
a bomb in fifty years time! 
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Mr. Ray Williams from Grantham is 
pictured here with some items from 
his vintage radio collection. 



lnfor mat ion VIJB anteb 
. . . any information appreciated on this meter. 

Front dial reads 70 -0 -70 Edison and Swan No. 11637- 
1916. Top terminals read I and Q. -R. J. Goodman, 
26 Killarney Road, Wandsworth, London, SW 18 2DX. 

. . I wish to restore a Gecophone 3 -valve a.c. 
receiver. Frequency is 50/80m and voltage input 
200 -250V. Number is BC 3130. Inst. No. 7327. I would 
be glad of any information on this set and a suitable 
speaker to use with it.- Maurice Dean, 29 Lea Road, 
Dronfi.eld, Sheffield, Yorks. 

. . , information regarding valves in a two -valve 
Gecophone model BC 3250 (c1926) -David James, 
12 Circus Street, Greenwich, London, S.E.10. 

This BBC photograph shows an Outside Broadcast commentator at 
the Brook /ands Race Track in 1922. 

TRANSFORMERS 
MAINS ISOLATING SERIES 

Primary 120/240 Volts Secondary 120/240 Volts Centre 
Tapped and Earth Shielded 

Ref. VA Weight Size cm. P & P 
No. (Watts) lb oz [ 

07 20 I 8 7-0 x 6.0 x 6.0 1.94 30 
149 60 3 12 9.9 x 7.7 x 8.6 2.88 36 
150 100 5 8 9.9 x 8.9 x 8.6 3.16 52 
151 200 8 0 12.1 x 9.3 x 10.2 5-31 52 
152 250 13 12 12.1 x 1 I .8 x 10.2 7.01 67 
153 350 1 5 0 1 4 0 , 1 0 - 8 , 1 1 .8 9.40 82 
154 500 1 9 8 14.0 x 1 3 . 4 x 11.8 13.55 - 
156 1000 38 0 17.2 x 16.6 x 14.0 2497 - 
158 2000 60 0 21 6 x 15.3 x 18.1 4125 - 

PLEASE NOTE 
NEW ADDRESS 

AS BELOW 

AUTO SERIES 
Ref. VA Weight Size cm. Auto Taps 
No. (Watts) lb oz 
113 20 I 0 5.8 x 5.1 x 4.5 0- 115 -210 -240 
64 75 2 4 7.4 x 6.7 x 6 I 0 -115 -210 -240 

4 150 3 4 8.9 x 7.7 x 7.7 0 -115- 200 -220.240 
66 300 6 4 9 9 x 9 6 x 8.6 
67 500 12 8 12.1 x 11.2x 10.2 
84 1000 1 9 8 14.0 x 13 4x 14.3 
93 1500 30 4 140 x 15.9 x 14.3 
95 2000 32 0 1 7 - 2 x 1 6 6 , 14.0 
73 3000 40 0 21 6x 13 4x 181 .. - 

P&P 
C p 

1.02 22 
2.00 30 
2.42 36 
4.70 52 
6.93 67 

12-69 82 
18-39 
2400 
32-67 

TOTALLY ENCLOSED 115V AUTO TRANSFORMERS 
115V 500 Watt totally enclosed auto transformer. complete with mains lead and two 115V outlet sockets. £949. P & P 67p. Also available a 20 Watt version 1202 P & P 276 

LOW VOLTAGE SERIES (ISOLATED) PRIMARY 24250 VOLTS 12 AND OR 24 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Windings P & P 
No. I2V 24V lb oz L p III 0-5 0.25 8 4.8 x 2.9 x 3.5 O-12V at 0-25A-2 1 -O2 22 213 1.0 0.5 I 4 6-I x 5.8 x 4.8 0.12V at 0.5A-2 1.22 22 

71 2 1 I 12 7.0 x 6.4 x 6.1 0:12V at IA.2 1.60 22 
18 4 2 2 12 8.3 x 7.7 x 7-0 0.12V at 2A2 2.24 30 70 6 3 3 8 8.9x 8.0x 770.12V at 3A.2 2.70 42 

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A2 3.00 52 72 10 5 6 4 9.9x 9.6x 8.6 0.I2V at 5A-2 3.55 52 
17 16 0 8 12 12.1 x 9.9 x 10.2 0.12V at 8A-2 5-48 52 

1 1 5 20 1 0 I I 8 14.0 x 9.6 x 11 -8 0.12V at 10A-2 6.98 67 
187 30 15 15 8 14.0 x 12.1 x 11.8 0.12V at I5A-2 1290 82 226 60 30 32 0 17.2 x 15-3 x 14.0 0.12V at 30A -2 2372 

Ref. 
No. 
112 
79 

3 
20 
21 
51 

117 
88 
89 

Ref. 
No. 

02 
03 
04 
05 
06 
07 
18 
19 

30 VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P 

lb oz L p 0.5 I 4 6.I x 5.8 x 4.8 0-12-15-20-24-30V 1-22 22 
1.0 2 4 7.0 x 6.7 x 6.1 1.62 36 
2-0 3 4 8.9 x 7.7 x 7-7 2-43 36 3.0 4 8 9.9 x 83 x 86 2.99 42 4.0 6 4 9.9 x 96 x 86 3.55 52 5.0 6 12 12.1 x 8.6 x 10.2 

" 
4.42 52 

6-0 8 0 12.1 x 9-3 x 10-2 5.28 52 8.0 12 0 12-1 x 11.8x 10.2 6.82 67 
19.0 1 3 1 2 140 x 10.2 x I I 8 8.36 67 

50 VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P 

lb oz L p 0-5 112 7.0x 6.4 x 6.1 0-19-25-33-40-50V 1-60 30 
1.0 2 12 8.3 x 7.4 x 7.0 2-34 36 2.0 5 8 9.9 x 8.9 x 8.6 . .. 3.25 42 
3.0 6 12 9-9 x 10.2 x 8.6 4-41 52 4.0 10 0 12.1 x 10.5 x 10.2 5-48 52 6.0 12 0 14.0x 10.2x II8 8-63 67 
8-0 18 0 14.0 x 12-7 x 11.8 11.27 97 10.0 25 0 17.2 x 12.7 x 14.0 1413 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P No. lb oz L 
124 0.5 2 4 7.0 x 6.7 x 6.1 0 -24- 30-40- 428 -69C 1.62 36 126 1.0 3 4 8.9 x 7.7 x 7.7 2.26 36 
127 2-0 6 4 9.9 x 9.6 x 8.6 . 3.55 42 125 3.0 8 12 12.1 x 9.9 x 10.2 5.41 52 123 4.0 13 12 12.1 x 11.8 x 10.2 6.98 67 120 6.0 15 8 14.0x 12.1 o 11.8 10-12 82 122 10.0 25 0 17.2 x 12.7 x 14.0 1675 

LEAD ACID BATTERY CHARGED TYPES 
Ref. Amps. Weight Size cm. P & P 
No. Ib z L p 43 1.5 I 8 7.Ox 6.1 x 6.1 I-61 30 

5 4.0 3 4 8.9 x 7.7 x 7 7 Please note, these 2-45 42 
83 6.0 6 4 9.9 x 9.6 x 8.6 units do not in- 3.70 52 146 8.0 6 12 9.9 x 10.2 x 8.6 elude rectifiers 4.22 52 58 12.5 12 0 14.0x 10-2x II8 6.29 67 All ratings are continuous. Standard construction: open with solder tags and vacuum impregnation. Carriage via B.R.S. FULL SPEC. TRANSISTORS 

BCI07/108/109 12p each I 2N 3055 60p each 
I AD161 162 60p pair 

I + micaand bushes I + mica and bushes 

ELECTROSIL RESISTORS AVOMETERS 
PLEASE ADD 10% FOR V.A.T. 

INCLUDING P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 
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TRANSMITIRECEIVE CONTROL BOX R. H. LONGDON 

THIS device is intended to control a transmitter 
and receiver, but can be used for other pur- 
poses, as explained. It gives complete control of 

suitable home -built equipment, without the need for 
any relay, or relay supplies. 

Fig. 1 is the circuit, based upon the use of a 4 -wafer 
3 -way rotary switch. Switch positions are numbered 
1, 2 and 3. The back wafer Sla transfers the circuit 
from co -axial socket Skl to either co -axial socket Sk2 
or Sk3. Wafter Slb closes the circuit in position 3. 
Wafer Slc closes in positions 2 and 3, while the 
front wafer Sld closes in positions 1 and 2. 

METHODS FOR USE 
Uses for the control box in an amateur station 

include the following: 
Rx /Tx Control 

Plug the aerial or tuner lead into Skl. Run a co- 
axial lead from Sk2 to the receiver, and a similar 
lead from Sk3 to the transmitter. Disconnect the 
transmitter p.a. h.t. lead from the power pack, and 
take to A, running a lead from the second terminal 
A to the power pack. Similarly place B -B in the v.f.o. 
or v.f.o. h.t. circuit. Disconnect one receiver speaker 
lead from the speaker and take to C, adding a lead 
from the speaker to the second terminal C. 

Position 1 then proviçles reception. Position 2 

allows the v.f.o. to be ttYs d to the receiver fre- 
quency. Position 3 puts Ow transmitter on, and 
receiver off. 

Aerial Selection 
A dipole may be available for one band, and an 

end -connected wire for other bands. For such pur- 
poses, or a direct comparison of aerials, connect one 
aerial to Sk2, the other aerial to Sk3, and the 
receiver to Skl. 
Aerial /dummy load 

It is sometimes convenient to run a transmitter 
output temporarily into a dummy load. For this, 
connect the Tx to Skl, the aerial (or tuner) to Sk2, 
and dummy load to Sk3. For modulation and other 
tests the dummy load can be a household lamp. 
Should the dummy load be of known impedance, such 
as 75 ohms, it can be useful to load the transmitter 
into this correctly. Then switch to the aerial tuner 
and adjust the tuner for the same Tx p.a. input 
reading. A dummy load with r.f. meter is also very 
useful for obtaining optimum transmitter output. 
Receivers 

It is sometimes convenient to switch from one 
receiver to another, for comparison, or because they 
are most suitable for different purposes (such as 
general coverage and amateur band only receivers, 
or h.f. band and 1.f. band receivers). This can 
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be done by using Sk2 for one receiver, and Sk3 for 
the other. Where necessary, the speaker of the 
receiver not in use can be muted by using terminals 
A -A, and C -C. 

Transmitters 
Sometimes a 10W Tx may be used for 160m, and 

a larger transmitter for other bands. Sk2 can then go 
to one Tx, Sk3 to the other Tx, and Skl to the aerial 
tuner. 
Transmitting Aerials 

It is sometimes useful to compare one transmit- 
ting aerial with another (e.g., a vertical and long 
wire) while transmitting. This can be done by taking 
the Tx to Skl, and the aerials (with tuners, where 
required) to Sk2 and Sk3. Other uses will no doubt 
suggest themselves. 
EFFICIENCY 

When this method of change -over was first used, 
there was some doubt about r.f. efficiency, and the 
possibility of switching high voltages. 

R.F. efficiency was compared by feeding r.f. from 
a Tx to an r.f. wattmeter direct, then through the 
control box, on 28MHz and lower frequencies. No 
difference in wattmeter readings could be seen. 

R.F. feedthrough from Tx to Rx when transmit- 
ting depends on the equipment and layout elsewhere. 
as well as on stray coupling in the box. It was never 
large enough to cause trouble. An extra wafer was 
tried with the control of a large transmitter, to 
short Sk2 (receiver aerial) to earth, when transmit- 
ting. This was not incorporated in the control box 
as it was felt to be unnecessary. 

O5K1 
Sta Sic 

SK2 O 
10 o 3 

OSK3 á 

2 2 

!AM 00581 

Fig. 1: Circuit of the tx /rx control box 



SUPERSOUND 13 HI -FI MONO 
AMPLIFIER 

A superb solid state audio 
amplifier. Brand 
new components 
throughout. 6 
silicon translators 
plus 2 power out- 
put transistors In 
push -pull. Full 
wave rect Mea- 
t lon. Output 
approx. 18 watts 

r.m.s. loto 8 ohm. Frequency response 121s -30K11s 
± 3db. Fully integrated pre- amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
8-16 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tented, with knobs, escutcheon panel, input and 
output plugs. Overall sine S' high x 6 wide r 71' deep. 
AC 200/250V. 
PRICE 111.80. P. A P. 40p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200 -240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u a t e 

smoothing with negligible hum. 
Valve line up: -2 ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control le used. Balance of the left and 
right hand channels can he adjusted by means of a sepa- 
rats'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback In 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 19 40 P. &P. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched folly smoothed D.C. outputs giving 6v. and 
70v. and Ov. and 12v, at 1 amp continuous (Vamp 
Intermittent). 
Fitted insulated output terminale and pilot lamp indicator. 
Hammer finish metal case overall size 6 x 91' x 2e. 
Suitable for Transistor Radios, Tape Recorders, Ampli - 
9ersetc -etc. Ready PRICE £5.00 P. a P. 35p. built and tested, 

BLACK ANODISED 19g. ALUMINIUM HEAT SINKS. 
For TOS, complete with mica's and buchen. Size 11' X 
8' approx. 282 pair. P. A P. 6p. 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6" 
6 for 65p P. and p. 23p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5 -30 -1 b- 20- 2b- 30- 35 -40 -60 v. 
half wave at 1 amp. or 30 -0-10, 20 -0 -20, 30-0-90v. at 
2 amps full wave. Size Sin. long x 311n. wide x Sin. deep. 
Price 1810 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri 200/240v. Sec. 9-0-9 at 600mA. 11-00. P. A P. 25p. 
Pd. 200/240v. Sec. 12-0-12 at 1 amp. 61.10. P. & P. 26p. 
Pd. 200 /2d0v. Sec. 10 -0-10 at 2 amp. 6146. P. A P. 35p. 

CENTRE ZERO MINIATURE MOVING COIL METER. 
100µA. For balance or tuning. Approx. size l' z l' z 1" deep. Limited number. 88p. P. A P. 12p. 

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 16Hs- 26KHz. Gain 26dB, Solid encap- 
sulation size 11' x 11' x f'- Brand new complete 
with instructions. Price.81.00 P. A P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000's of British, U.B.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 
8 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character- 
Mica, diode and transistor equivalente. Many thousands 
of up to date European types listed. 
Diode Equivalents .. .. .. .. .. 80p 
Transistor Equivalents .. .. .. .. 90p 
Transistor Characteristics .. .. .. .. 91.16 
POST FREE. 
All three together .. .. .. .. .. 12 60 

NEW ISSUE 
Thyristor, Triac, Dlac etc. encyclopedias. 96p, Post Free 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.B.R. C109 /C129 AUTOCHANGER UNITS 
with latest stereo /mono compatible cartridge 17.80+ 
50p P. & P. 
GARRARD 8125 Mk III with heavy precision machined 
die cast turntable 910.68, carr. 55p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed In heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2026TC, 2600, 3000, 3500, 6100, 
SP25 II and III, SLOSB, AT60 etc- or B.S.R. C109, 
C129, A21 etc. Black leatherette finish. Size 120" x 
140" x 39" high (approx. 70" high, including rigid 
smoked acrylic cover). 
NOW ONLY 94.96, P. & P. 70p. 

LATEST ACOS GP91 /180 mono compatible cartridge with 
t/o etglus for LP /EP /78. Universal mounting bracket. 
91.60 P. A P. 15p. 
SONOTONE 9TAEC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78, 
ONLY 1840 P. & P. 10p. Also available fitted with twin 
Diamond TIO stylus for Stereo LP. 1840. P. & P. 15p. 
LATEST RONETTE T70 STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 1148 P. A P. 15p, 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 1140 P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
pecker. Size 7in. wide x Sin. deep x Ois. high. Ready 

built and tested. PRICE 14.40 P. & P. 50p 
ALSO AVAILABLE mounted on boars with output 
transformer and soeaker. PRICE 16.86 P. & P. 80p. 

SPECIAL OFFER ! 

HI -FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan- Vynair front. Size 16' high a 109' 
wide z 6' deep. Fitted with E.M.I. Ceramic Magnet 
13' x 8' base unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 
OUR PRICE 0.25 Carr. 75p 
Cabinet Available Separately 8495 Carr 65p 
Also available in 8 ohms with EMI 13' x 8' bags 
speaker with parasitic tweeter 97.16 Carr. 75p 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier ueinga double wound fully 
Isolated mains transformer. rectifier and ECL82 Mode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chaule size only 7in. wide 
x 31n. deep x 61n. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £3e 30 P. A P. 40p BARGAIN PRICE L O 

LOUDSPEAKER BARGAINS 
Sin. 9 ohm 11.06, P. A P. 15p. 7 x 41a. 3 ohm 1116, P. e P. 
20p, 10 X bin. 3 or 15 ohm 11.90, P A P. 30p, E.M.I. 
8 x Sin. 3 ohm with high flux magnet 1142, P. A P. 2013 
E.M.I. 130 x 8in. with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm 1360, P. A P. 30p. 
B.M.I. 13 x 8in. 3, 8 or 15 ohm with two inbuilt tweeters 
and crossover network 2466, P. A P. 90p. 
EMI Ceramic magnet heavy duty tweeter. Approz 91 ". Available 3 or 8 or 15 ohms. 9186 + 20p P. A P. 
BRAND NEW. 12io. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well -known British maker. Now 
with HlOux ceramic fereobar magnet assembly 1740. Guitar model,' 25w. 17.60 31w. 19.85. P. A P. 45p 

SPECIAL OFFER! 

LIMITED NUMBER OF BRAND 
NEW ELAC 10' TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

ohm impedance. 1370. P. A P. 35p. 

Also available specification as above but size 10" x 8" 
1370 and size 8" round 1840. P. A P. 35p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 15 ohm 1345, P. A P. 36p. 
85 ohm SPEAKERS 31n. only 70p P. A P. 25p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 115' z 1403 z 17.' deep. Weight 19oz, Power 
handling 20W r.m,e. (40W peak). Impedance 8 ohm only. 
Response 4O11z- 20kHz. Can be mounted on ceilings, 
walls, doors, under tablee, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 1866 each. 
P. d P. 34p. 
VYNAIR & REEINESPEAKERS & CABINET FABRICS 
app. 54 in. wide. One price 85p yd, length. P. A P. 25p 
per yd. (min. 1 yd.). B.A.E. for samples. 

HI -FI STEREO HEADPHONES 
Adjustable headband comfortable flesifoam ear- 
muffs. Wired and fitted with standard stereo fin jack 
plug. Frequency response 30- 15.000Hz. Matching 
impedance 8 -16 ohms. Easily converted for Mono. 
PRICE 1840, P. A P. 25p. 

HARVERSONIC SUPER SOUND 
IO -i- IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON- 
STRUCTION 

A really met -class Hi-Fl Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first 0v 
tages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre-amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridge.. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 6 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled printed circuit board, smart 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instruction. 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 ±5dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 13111. Full power bandwidth: 
t3dB 12- 15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 85v. at 1.0 amp. 
Overall Size 12'w. x rd. z 21 h. 
Fully detailed 7 page construction manual and puts 
list free with kit or send 18p plus large B.A.E. 
AMPLIFIER KIT 111.66 P. A P. 25p 
(Magnetic input component. 93p extra) 
POWER PACK KIT .. 1840 P. a P. 35p 
CABINET 18.80 P. A P. 95p 

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

Also available ready built and tested 1128.10. 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. 

3 -VALVE AUDIO 
AMPLIFIER HA84 MK H, 
Designed for Hi -Fi reproduc- 
tion of record., A,C.' Mains 
operation- Ready built on 
plated heavy gauge metal 
chassis, sine 71' w. x 4" d. x 41" h. Incorporate. ECM, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lilt and 
cut. Negative feedback line- Output 49 watts. Front 
panel can be detached and leads extended fer remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 15.60. P. k P. 95p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA94 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 94.60. 
P. A P. 45p. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
E1,84e 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. 
Fully shrouded section wound output transformer to 
match 9 -15 f) speaker and 2 independent volume controls, 
and separate bau and treble controls are provided 
giving good lift and cut. Valve Ime -up 2 EL84., ECC89, 
EF86 and EZ80 rectifier. Simple Instruction booklet 
l5p + SAE (Free with parts)- All parts sold separately. 
ONLY 98.80 P. A P. 60p. Also available ready built and 
tested 318.10 P. A P. 700. 

PRICES NOW INCLUDE VAT 

Open 9-5.30 Monday to 
Friday. 9 -5 Saturday 
Early closing Wed. I p.m. 
et few minutes from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(P /ease write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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GIRO NO. 331 7056 
C.W.O. only. P. & P. IOp on orders below C5 

Discount: LI O-10 %, C20 -15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS 
10E12 kW KIT: 10 of each Eli value, 10 ohms -IM, a total of 610 (CARBON FILM 5 %), L3.10 net 
10E12 }W KIT: 10 of each Ell value, 10 ohms-1M, a total of 610 (CARBON FILM 5 %), 13.20 net 
2.5E12 }W KIT: 25 of each E12 value, 10 ohms-1M, a total of 1525 (CARBON FILM 5%), L7.20 net 
25E12 }W KIT: 25 of each E12 value, IO ohms -I M, a total of 1525 (CARBON FILM 5I), 0.35 net 
20E12 IW KIT: 20 of each Eli value, 10 ohms -IM, a total of 1220 (METAL FILM 5 %), L7.50 net 
15E12 IW KIT: 15 of each E12 value, 10 ohms -IM, a total of 915 (METAL FILM 5 %), L8.15 net 
10E12 2W KIT: 10 of each E12 value, 10 ohms -IM, a total of 610 (METAL FILM 5%), L12.65 net 

Official Orders accepted from Offi 
EducOi cal &Government Departments 

ALL PRICES INCLUDE VAT 
MULLARD POLYESTER CAPACITORS C280 SER ES 
7,50V P.C. Mounting: 0.010, 00150, 0. 0220. 00330, 00470F, 34p. 00680. 
O. 1µF, 4} . 0.150, 41p. 0.220, Sip. 0.330, 8p. 0.470, 9p. 0.680, 11p. IMF, 
I5p. I 5µF. 22p. 2.2µF, 2Sp. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.0010, 0-00150F, 0.00220, 000330, 0.00470F. 2 }p. 0.00680, 0.01µF, 
0015µF, 00220, 0.033µF, 3fp. 0.047µF. 0.0680, 0-IMF, 4}p. 0 15µF, 6}p. 
022µF, 81p, 0.330, 12p. 0.470 ,14p. 
160V: 0.010F, 0015µF, 00220, 2 }p. 0.0470, 0.0680F, 3 }p. O. IMF, O. ISMF, 41p. 
022µF, 5p. 0 334F, 6p. 0.47µF, 7 }p. 0.68µF, IIp. IAF, 12 }p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39. 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680. 820, IK, I KS. 2K2, 3K3, 4K7. 6K8, (µn 0.01, 0.015, 0.022, 0.033, 0.047, 
24p. each. 0 I, 30V, 4}p.; 0.1; 100V, hp. 
POLYSTYRENE CAPACITORS I60V 5% 
(pF) 10, 15, 22, 33, 47. 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 
4700, 4p. 6800, 10,000, 4 0. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 

pe Rane -9 10-49 50 -99 100 -249 250 -499 500 -999 1000+ Size mm W. Ty `` 
} CF 22 -2M2 0.8 0.65 0.62 0.55 0.5 0.45 3.9x105 
4-} CF 22 -2M2 0.8 0.65 0.62 0.55 0 5 0.45 53x16 
3. MF I0 -2M7 0.9 0.8 0.7 0.65 0.65 0.6 3x7 
# MF 10 -2M2 0.9 0.8 0.7 0.65 0.65 0.6 4.2x10.8 
1 MF 10 -IOM 5 1.25 1.25 1.1 1 0.95 0.88 6.6x13 
2 MF 10 -10M 3 2.5 2.5 2 1.75 I-75 I .6 8x17.5 
For value mixing prices, please refer to our catalogue. (price in pence each) 
VALUES AVAILABLE -E12 Series only. 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each 1K, 2K2, 4K7, I0K, etc. 
u I M O 
up to MIN 0.05W Vertical, 100D to220KO Sp each 

B. H. COMPONENT FACTORS LTD. 
(P.W.) 61 CHEDDINGTON ROAD. PITSTONE, 

NR . inon 68 6sd ECS 9ÁH Tel : Cheddington 66446 (Std. Code 296) 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard Electrolytic 
10µF 63V 6p 680 16V 6p 
I -50 63V 6p 68µF 63V 12p 
2.2µF 63V 6p I000F 10V 6p 
33µF 63V 6p IOOµF 25V 6p 
4.0µF 40V 6p 100µF 63V 149 
47µF 63V 6p ISOMF 16V 6p 

8.O0F 40V 6p 220pF 6.4V 6p 
0µF I6V 6p 220µF 10V 6p 
0µF 25V 6p 220µF 16V 
0µF 63V 6p 220µF 63V 2Ip 
5uF I6V 6p 330µF 16V 129 
5µF 63V 6p 330µF 63V ISp 
6µF 40V 6p 470µF 6.4V 9p 

22MF 25V 6p 470µF 4OV 209 
22uF 63V 6p 680µF 16V 15p 
320F 10V 6p 6800F 40V25p 
330F 16V 6p 10000 16V Op 
33µF 40V 6p 1000µF 25V I5p 
320 63V 6p 1500µF 6.4 lap 
47µF 10V 6p 1500µF 16V 25p 
476F 25V 6p 22006F IOV2Sp 

`47µF 63V 8p 3300oF 6.4 26p 

VEROBOARD O. I O. 15 

2- x 5" 28p 28p 
2- x 3 }" 26p 19p 
3 -x5" 32p33p 
3+ x 33.0 28p 28p 
2- x I" 7p 7p 
2- x 5" (Plain) - 149 
2} x 3 1" (Plain) - 12p 
5 x 3 }" (Plain) - lip 

tion tool 44p 44p 
Track Cutter 44p 44p 
p ¡ns, Pkt. 25 IOD IOp 

POTENT OMETERS 
Carbon Tra k 5K O to 2M G, log or linear. Single, I6}p Dual Gang 46p. Log Single with DP 
switch 26p 

DIODES 
N4001 6}p 
N40027 #p 
N4003 p 
N4004 hp 
N4005 124p 
N4006 149 
N914 7p 
N916 7p 

BÁ100 lov 
OAS 429 
OA47 9p 
OÁ81 IIp 
0A200 8P 

PLUGS I 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 15p 
Std. 

5mm jack l 1Ìp 
Phono 5 }p 
SOCKETS 
DIN 2 Pin IOp 

3 Pin lop 
5 Pin 180° 12p 
Std. jack 14 }p 
2.5mm Jack Ilp 
Phono SOP 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 22/25, 2.2/63, 47/10, 47/25, 47/63, 22/10, 22/25, 
22/63, Sp. 2/10, 10 /10, 50 /10, 100 /10, 10/25, 50/25, 10/50. 5+p. 
200/10, 100/25, 50/50, 64-p. 500/10, 200/25, 100/50, 9p. 1000 /10, 

390/2Ì000/1Ó0,.669 0000//2150,1000/25, 
520/'7P 125Ó0/2y 

3/3p. 
25ÓO/50, 62p. 3000/50 lip. 5000/25. 66p. 5000/50,2945 p. 7000/50, 
60P25,000/25, 74 Fil -VOLT: 8/350, IIp. 16/350, 199. 32/350, 
25P 50/250, ISp 100/500, 33p. 
METALLISED PAPER CAPACITORS 
250V: 005µF, 0.1µF 44}}pp, 0.25µF, 5 }p, 0.5MF, 6 }p, I µF, 9p. 
500V: 0.0250F,0.05AF,41p, O. IUF, 5}p, 0.25µF, 6 #p. 0.5pF, 9p. 
1000V: 0.01µF 10p. 0.0 20, 12p. 0.0470, 0.1µF, 16p. O22µ F, 

31p, 0-4710. 39p. 

TRANSISTORS 
ÁC127166}}9 BC212L 129 
ÁC128 219 BC2I3L 129 
BC107 IIp BC2I4L 17p 
BC108 12p 0C44 18p 
BC109 13p OC71 I3p 
BC148 12p 0081 16p 
BC149 alp OC170 ISp 
BC182L I2p T1S43 33p 
BCI83L 12p 2N2926 I 1p 
BC184L 13p 2N3702 I I p 

_ 

Integrated 
Circuits 
,A709C 50p 
,A741C 55p 
,A723C LI 
uL914 35p 

Screened Wire, Metre hp 
Twin Screened Wire, Metre 1Op 
Stereo Screened Wire, Metre 10p 
Connecting Wire, All colours, Metre 21p 
Neon Bulb. 90V Wire Ended 5 for 24p 

DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 

PROJECTS AND TRADE 
fr 

Train for 
televisio 

Course commences 2nd January, 1974 

This is your opportunity to train as a television 
and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or '0' Level, or equivalent in Mathematics 
and English. 

(Please send free prospectus to: 

I 
I 
I 
I 

I L (Dept. PW7 ) 34a Hereford Rd., 

poms - - -- 

Name 

Address 

THE PEMBRIDGE COLLEGE OF ELECTRONICS I 
London W2 5AJ 
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FELSTEAD ELECTRONICS (PW 73) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped addressed envelope. (Free overseas, and 
with all orders on request). Cash with order only -No C.O.D. or Caller eervlce. Charges 
(Lyn. 79) in bracket. after all items apply to G.B. and Eire only. Regret orders under 90p 
plus charges unacceptable. S.A.E. please for enquiries or cannot be replied to. Overseas, 
including Eire and Channel Isles, orders lees 10% off prices below, which include V.A.T. 
RECORD/NO TAPE: Finest quality /value British Mylar available: STANDARD 6' 80011. 
40p, µ1'.9001t. 650; 7' 12001t. Up; LONG PLAY 5' 900ft. 665; 51' 120010. 88p; 7. 180010. 
61.00 (Charge. for 5' and 51". single 9p, two to four 8p each; five and over 33p the lot. 
For 7'. one or two llp each reel, 3, 4 and 6 reels 33p the lot. 6 reels and over 39p the lot.) 
Other sixes and acceaorlen In list. CASSETTES, Two types, Both in Library Casa, C80 Up, 
C90 413p, C190 79p. Deluxe Type: C10 µ6p, C90 72p, CI20 99p. (Chargea for both type, 
under 5, 95 each. 6 for 1719 All quantities over 6, Up the lot.) 
CARTRIDGES all with standard fittings and etylü. Stereo- compatible Mono OP91 /8C 
98p; STEREO GP93 11-85, Stereo Ceramic GP941175. Comparatives shown in List, with 
more types Inc. 8onotone 9TAHC, Stereo Ceramic Diamond 6170 (All at Sp each). DIA- 
MOND STYLH: single tip types: Aca GP37, GP69, 0P66/67, 0P71, BSA TC8 /LP /ST; 
COLLABO O.P. and DC284, GARRARD GCS, GCB, GC81n, GCE12, RONETTE BF40, 
O.P. and T. PHILIPS 3301 (9060, 3066, 3502, 3304), 3010/12/13/16, SONOTONE 19T /2µT 
ALL AT Up each. SAPPHIRE 18p. DIAMOND DOUBLE TIP TURNOVER TYPES 
(78 asp. on other aide). For AC08 GP73, GP91 (tor cartridges 0P93, GP94, etc.) GP918C 
(for etereo rompat. type) GP104, BSA 0T4 (STO, ST5), ST9 (8T8), ST12 /14/16, SONO- 
TONE 8TÁ, 9TA, 9TAHC. PHILIPS 9306, 3310, 3294, 3228/22, GP280, GARRARD 
OCM21, and 22, GCS23, 0E825 and 26, GCM21T and 29T, GCM24T, CG823, GKS26T 
and 96T, GCMS1, 11C856, GC836, (10838, E840A, K841B, ETC. ALL AT 88p. SAP- 
PHIRE S5p. DOUBLE DIAMOND STYLII: same dia ST /LP tip each side: no. 78) All 
types 8186. SAPPHIRE DOUBLE ST /LP, TIPPED 88p. DIAMOND STYLH GOLD - 
RING REPLACEMENTS: 0800, 080011 A 0860, 62.26 each, 0.800E 68.75 (All Styli Sp up 
to 3). PICK -UP WIRE: super thin flex screened, sheathed, TWIN 7p per yard, 4 -core 18p 
per yard, (either up to 6 yards, 7p). Over, charges paid. MICROPHONES: CRYSTAL: 
LAPEL W, clip /hand, lad 9.5mm jack plug 89p (9P). CM90 Cream Plastic hand 585 (9p); 
"MIC 46 ". Curved metal hand grip 51.10 (11p) ALL with leads. DYNAMIC: Excellent 
Mike, SOB O, only S1" long, black /chrome, switched, lead with 2.5 and 3.5 mm Jack plugs 
1137 (8p). Cardliod Ball, 50K /600 n built in volume control, on /off switch, specia120ft lead, 
the bat value anywhere at 68.00 (33p); lint-dlr. mesh ball 50K /8000 jack plug cable, 
adaptor, 6628 (S3p): Omni -dir. Ball mesh, 50K, cable adaptor, lack plug, 54.29 (33p each). 
SPEAKERS: Very popular 12" ROUND. fitted tweeter, 3, 8 or 15 ohms (state which) 02-06 
(33p) or pair for stereo 04-65, charges paid. SMALL 23 ", S n. 8n or 64 fl (elate which) 
419 (9p). More speakers in List. HEADPHONES: High resistance 2000 G adjustable 
51.10 (11p). EARPIECES: with lead and min. 2.5mm or 35mm (state which) Jack plug. 
MAGNETIC ISp. CRYSTAL (3.5mm plug only) 193p (up to 6 for 9p any size). SOLDERING 
IRON; Slim, modern, British high speed, 85 ", all parts replaceable, highest quality, fully 
guaranteed 61.29 (119). TRANSFORMERS: cab -min. 11 x 11 x 12mm. OUTPUT (31) 
for OC79, etc.) 18p or DRIVER 17p (Up to 12 for 7p), CONNECTING WIRE: Packs of 
6 coile, each coil 5yde. Assts. tole. SOLID CORE 111p (7p). FLEXIBLE CORE 18p (9p). 
RETRACTABLE FLEXIBLE LEADS (CURLIES) with phono plug each end, or phono 
plug one end, phono socket at the other (state which) Oft, 80p: 12ft, 6Sp (either 7p). 
VIBRATORS: 12v/4 pin non -synch. 121804. 2f" ex. pine. 88p. SAME but 3j" ex. pins, 
USA. 1659. 12v/7 pin synch. (128107) 2E' ex. pine, 7Sp (9p any type). MAINS BATTERY 
ELIMINATORS: Two models. both 940v A.C. input. Suit most radios and aseette recor- 
ders /players, with front switch, pilot lights, mains and output leads Model SC. 3, 6, 70 

and 9v 400mA, stabilised with multi-output adaptor 65.50 (96p). Model N.R. has addi- 
tional 12V output and is 500mA 16.00 (Sap). 

OUR LIST (nee heading) has added to the above items more Cartridge and Styli' and 
Equivalent Table, Special Non-repeatable Offer., Aerials, Dials, Transistors, Multi -Leads, 
Plage, Socketa of many types. Speakers, Vol. Controls, Multi- testers. Professional Micro- 
phone., Mike Inaceta, Neons, indicators, STEREO Headphones, Pocket Screwdrivers 
Testers, Tel. Pick-ups, Wire, Cable. etc., etc. 



NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

\t 

NEW EDU-KIT MAJOR 

,, . . 

0 
Total Building Costs 

£7.23 P P & Ine. 44p 
(Overseas 
P&P8106) 

Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 

* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PNP. 

* 4 Transistor Push Pull 
Amplifer. 

* 0 Transistor Push Pull 
Ampllder. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 

* Electronic Noise Generator 

* Hatterylees Crystal Radio. 

* One Transistor Radio. 

* 2 Transistor Regenerative 
Radio. 

* 8 Transistor Regenerative 
Radio. 

* Audible Continuity Tester. 

* Sensitive PreAmpllder. 

* Parts Price List and Plane 
40p (Free with parte). 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten 
Built In ferrite rod aerial for MW LW. Retractable 
chromeplated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and wavechange. Attractive all white came with red grille 
and carrying strap. Sire 90" r 7" o or approx. Parts 
Price List and Plans 301, (Free with parts). 

Total 
£6.95 P P & Ins. 44p 

Building ing r err Ái00) Costs 

POCKET 

FIVE 

3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 0 transistors and 
2 diode., supersensitive 

Total Building Oasts ferrite rod aerial, moving coil 
loudspeaker, attractive black P P & 
and gold case. Size 54" x 1+" x Irae. 
3f" approx. Plane and Parte 24p 
Price Lint 15p (Free with Parts). (Overseas P & P gyp) 

NEW 
Everyday 
Series 
Build this 
exalting New 
series of designs 

N.V.5. 0 Transistors and 2 diodes. MW /LW. Powered 
by 40 volt Battery, Ferrite rod aerial, tuning condenser, 
volume control, and loudspeaker. Attractive saw with 
red speaker grille. Sire 0" x 0}" o 2f" approx. 
Parts Price List and Plans 10p, Free with parts. 

Building £2.75 P &P 
00000 

70p)90p 

E.V.S. Case and looks as above. 0 Transistors and 8 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
loudspeaker, etc., MW /LW covera[e,Purh Pull output. 
Parts Price List and Plans lisp. Free with parte. 

P P Total oTt £3 60 
& Irae. 80p 

Total (Oversew 
Omits P & P 80p) 

R.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Blx wavebands. MW /LW, Trawler Band, 8W1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 
Parts Price List and Easy Build Plans 20p. Free with 
parts. Overseas P & P 81.00. 

Butai £4 0 
P P & Ina. 31p 

Building 8 8 
Costs 

; ,TRANSONA 

FIVE 

Wavebands, transistore and 
speaker as Pocket Five. 

Total Building Costs Larger Case with Red 

P P &Ina. Speaker Grille and Tuning 
25p 

Dial. Plane and Parte 
Price List 15p (Free with 

(Overseas P & P O5p) parts). 
£2.50 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWI, 
MW2, I,W, BW1, SW ?, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome elated Telescopic aerial for 
Short Waves. Push pull output using 000mW trsneistore. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Fine tone moving coil speaker. 
Air spaced ganged tuning condenser. Volume /on /of, 
tuning, wave change and tone controle. Attractive case 
in rich chestnut shade with gold blocking. Sire 9 x 7 x 
410. approx. Easy to follow instructions and diagrams. 
Parts price list and plane 25p (FREE with parts). 

ROAMER 

TEN 
WITH VHF INCLUD- 
INO AIRCRAFT 

10 Transistors. 
9 Tunable Wavebands, 
NWT, MWS, LW SW1, 
SWS, SWO Trawler 
Band, VHF and Local 
Station also 
Aircraft Band 

Built in Ferrite Rod Aerial for HW /LW. Retractable. 
chrome plated 7 notion Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors, Car Aerial and 
Tape Record Sockets. 10 Transistors plus 8 Diodes. Fire 
tone moving coil speaker. Ganged Tuning Condenser with 
VHF ;motion. Separate coil for Aircraft Band. Volume 
on/off. Wave Change and tone Control. Attractive Case 
In black with silver blocking. Size 0" x 7" o 4 ". Easy 
to follow instructions and diagrams. Parts price list and 
plans 90p (FREE with parts). 

Total building scale £8.50 P P & 
(Overseas P & P 81001 8 ÿ Joe 521, 

" EDU- 

KIT " 
Build Radios, 

Amplifiers, Mo., 
from easy stage 

diagrams. Five 

Overseas P & P 8Total 

building costa £6.98 Ins. 47p 
P P & 

105) 

TRANS EIGHT 8 TRANSISTORS and 8 DIODES 

0 Tunable Wavebands: MW, LW, SW1, SW2, BW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. 31n. Speaker. 8 Improved type transistors plue 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. 
Size 9 x 51 x 21in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parte price list 
and plane 25p (FREE with parte). (Overseas P & P 8105) 

Total building costs 

£4.48 P P & Ioe. 33p 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2, 

SW3. Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker. 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total £3.98 P P 0 fco. 31p 
Size 9 x 5t x 21 in. approx. Plans and building (Overseas 
parts price list 25p (FREE with partsi. costs l' A P £1051 

Please add 10 %for VAT INC. P &P 

units including 
master uni 

to construct. 

Components Include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Pine Tone Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugo and Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 3" Knobs. Unite once constructed are detachab'e 
from Master Unit, enabling them to be stored for future 
use. Ideal for Schools, Educational Authorities and all 
those interested In radio construction. 
Parts price list and plane 25p (FREE with parts). 

Total building 
sash (Ov £5.50 P P & Ine. 33p 

er,ese P & P 51,0f..) 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavelle" shop. * Open 10 -1, 2.30 -4.80, Mon. -Fri. S -12 Sat. 

To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA u 
Tel. : 0284 52367. Reg. No. 788872. 

I enclose £ for 

Name 

Address 

Ì1t 

(Dept. LPW23.) 
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OWS GIWISMUTH ICO(uuw,o)IID 
AUDIOTRONIC MODEL ATM.I 
Top value 1000 o.p.v. 
pocket multimeter. 
Rangea: 0/10/50/250/1000v. 
AO and DC 
DC Current 0- 1mA /100mA. 
Reeletance 0 /100k ohms. 
Decibels -30 to +22dB. 
Size 90 x 60 x 28mm. 
Complete with teat leads. 
9896. Post 15p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A Bret claie versatile in- 
strument manufactured In 
U.S.S.R. to the highest 
standards. Ranges: 2.6/10/ 
50/260/500/1000v D.C. 2.5/ 
10/60/250/500/1000v A.C. 
DO Carrent 100wA/1/10/ 
100mA /1A. Resistance 
800 ohms /3 /30 /300K /3m Q. 
Complete with batteries. 
test leads, Instructions and 
sturdy steel carrying case. 
6495. P. @ P. 25p 

MODEL S00 
30.000 O.P.V. with over- 
load protection, mirror Beale. 
0/6/2.6/10/26/100 /260/600/ 
1,000v. D.C. 0/2.6/10/25/ 
100/250/500/1,000V. A.C. 
0 /60µA /5/50/600mA. 12 
amp. D.C. 0/60/x/6 Meg./ 
60 Meg Cl 
19.95. Post paid. 
Leather Case 11.75 

U4312 MULTIMETER 
Extremely sturdy Instrument for 
eleairical use. 667 o.p.v. 
0/3/1.5/76/30/60 /160/300/ 
600/900 VDC and 7bmV. 
0/'3/1.5/7.5/30 /60/150/300 
600/900 VAC. 
0/30011A/1.6/6/16 /60/160 
600mA /1.5/6 AMP. D.C. 
0/1.6/6/15/60/160/600mA/ 
1.6/6 AMP. AC. 
0 /2001ì/9K /ß0K O. 
Accuracy DC 1%. AC 1.5 %. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
Instructions. 59.76. P. & P. 26p. 

general 

HIOKI MODEL 700X 
100,000 O.P.V. Overload 
protection. Mirror scale. 
-3/'6/1.2/1.5/3 /6/12/30/60/ 
120/300/600/1200V DC 
15/3/6/12/30/60 /150/300/600 
1200 V. A.C. 
16 /301sA /3/6/30/60/150/300mA 
6/12 AMP. DC. 2K/200K/9 
Meg /20 Meg ohm -20 to 
+63dB. 61496. P. & P. 20p 

MODEL C-7080 EN 
Giant 6' mirror scale 
20,000 o.p.v. 0 / 25 / 1 / 
2.5/10/50/250/1000 / 
0000V. D.C. 0 / 2 5 / 10 / ._ 
60 / 250 / 1000 / 5000V. - 

A.C.0 /60µA /1/10/100/ 
500mA / 10 amp. D.C. 
0 / 2K / 200K / 20 meg - 20 to + 60 dB. 
11806. Post 36p. 

370 WTR MULTI -METER 
Features A.C. current rangen. 
20,000 o.p.v. 0/'6/25/10/50/ 
250/600 1000 V. D.C. 
0/2.5/10/50/250/500/1000V AC 
0 /60µA /1 /10 /100mA /1/10 Amp 
D.C. 
0 /IOOmA /1 /10 Amp AC 
0/6K/50K/600K/5 meg/ 60 
meg. 
-20 +62db. 
517.50. P. & P. 26p. 

KAMODEN 72.200 
MULTITESTER 
High sensitivity teeter. 
200,000 o.p.v. Overload pro- 
tection. Mirror scale. Ranges: 
0 /.06 /.3 / 3 / 30 / 120 / 600/ 
1200V. D.C. 
0 / 3 / 12 / 60 / 300 / 11,200V. 
A.C. 
0 / 6µA / 1.2mA / 120mA / 
600mA / 12A. D.C. 
0 / 12A. A.C. 
-20 to +63dB. 0 / 2K / 200K / 2 
200 meg ohms. 11995. Post 30p. 

meg / 

ALL PRICES ARE SUBJECT 
TO 10% VAT 
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TMK LAB TESTER. 
100,000 O.P.V. Olin. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 6K/ 
Volt A.C. D.O. Volts: 
6, 2.5, 10, 60, 260, 1,000 
V. A.C. Volte: 3, 10, 
50, 250, 600, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.5, 10 amp. Resistance: 
1K, 10K, 100K, 1OMEO, 100ME0 O. 
Decibel.: -10 to +49 db. Plastic Case 
with Carrying Handle. Size: 741n. x 611n. x 
31in. 51996. P. & P. 26p. 

Model S.100TR MULTIMETER/ 
TRANSISTOR TESTER 
100,000 o.p.v. mirror scale/ 
overload protection. 0/12/ 
6/3/12/80/120/600 V DC. 
0/6/30/120/600. V AC. 0/12/ 
000µA/ 12/300mA/12 AMP 
DC. 0/10 K/I MEO /100MRO. 
-20 to +50db. 0.01 -2 MFD. 
Transistor tester measures 
Alpha, beta and Ice. Complete 
with batteries, Instructions 
and leads. 11495. P/P 26p. 

KAMODEN HM.350 TRANSISTOR TESTER 
High quality Instrument 
to test Reverse Leak 
current and DC current. 
Amplification factor of 
NPN, PNP, transistors, 
diodes, SCR's etc. 4" x 
45" clear scale meter. 
Operates from internal 
batteries. Complete with 
Instructions, leads and 
carrying handle. 512.50. 
Post 30p. 

MODEL 449A IN 
CIRCUIT TRAN- 
SISTOR TESTER 
Checks true A.C. 
beta In / out. Checks 
Ion. Checks diode. 
in / out. Checks 
SCR, etc. Beta 
HI 10 - 500, 
LO 2 - 50. Iebo 0- 6000µA. 220/240 V A.C. 
operation 51750. Put 26p. 

LB3 TRANSISTOR 
Testa NCO and B. 
PEP / NPN. Operate. 
from 9v battery. Com- 
plete with all in. 
'!suctions, etc. 6895. 
P. & P. 20p. 

LB4 TRANSISTOR 
TESTER 
Teste PEP or NPN tran- 
slator.. Audio Indication. 
Operates on two 1.0v bat- 
teries. Complete with all 
Instructions, etc. 64.U. 
P. a P. 20p. 

TE-40 HIGH SENSITIVITY 
A.C. VOLTMETER 
10 meg. input 10 ranges: 
-001/03/.1/8/1 /8/30/30/100/ 
800V. R.M.B. 6cp. 1.2 Mo /s. 
Decibels -40 to +60d11. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 51760. 
Carr. 260. 

TE -65 VALVE VOLTMETER 
28 ranges. D.C. volts 
1.6- 1,900v. A.C. voila 
1.5- 1,500e. Resistance up 
to 1,000 megohms. 200/ 
240v. A.C. operation. 
Complete with probe and 
Instructions. 
61750. P. & P. 30p. 
Additional probe. avail- 
able: R.F. 1212: H.V. 
1260. 

KAMODEN HM. 720B 
F.E.T. V.O.M. 
Input impedance 10 meg 
ohms. 
Rangea: 
0 / 26 / 1 / 2.5 / 10 / 50/ 
250 / 1000V. D.C. 
0 / 2.5 / 10/50/250 
1000V. A.C. 
0/26µA/25 /25/260 
mA D.C. - 20 to + 62dB 
0 /6K / 10K / 500K / Smeg 
500meg ohms. 
51496. Poet 90p 

Tl[K MODEL 117 F.E.T. ELECTRONIC 
VOLTMETER 
Battery operated, 11 
meg input, 26 ranges. 
Large 45" mirror scale. 
Sine 25" x 41" x 25". 
DC VOLTS 0 3 -1200V 
AC VOLTS 3 -300V 
RMS. 8 0-800V P -P. 
DC CURRENT 12- 
12mA. Resistance up 
to 2000M ohm. Decibel. -20 to + 51dB. 
Complete with leads /instructions. 517.60. 
P. & P. 20p. 

KAMODEN HMG -500 INSULATION 
RESISTANCE TESTER 
Range 0 -1000 Meg - 
ohms, 600 Volt. 
Battery operated. 
Wide range clear 
meter 49" x 4 ". 
Complete with de- 
luxe carrying cam, 
batteries, instruc- 
tions. 11996. Post 30p 

MODEL U431I SUB -STANDARD MULTI - 
RANGE VOLT AMMETER 
Sensitivity 930 ohms /Volt 
AC and DC. Accuracy 
05% D.C. 1% AC. Scale 
length 165mm. 0 /900 /760µd / 
1.6/ 8/ 7.6/ 15/ 80/ 75/ 
150 / 300 / 760mA / 1.5 / 3/ 
7-6AMP DC O /9/76/16 
80 / 76 / 160 / 300 / 
750mA / 1.5 / S / 7.6 
AMP AC 0/75 / 150 
300 / 760mV / 1.6 / 3 / 
7.5 / 15 / 80 / 76 / 150 / 800 / 700V DC 
0 /760mV / 1.5 / 8 / 7.5 / 15 / SO / 75 / 160 / 800 
/700V AC. Automatic cut out. Supplied corn. 
plate with test leads, manual and test certifi- 
cates. 14900. Poet 50p. 

BELCO AF -SA SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 18 x 200,000 Hz; Square 18 x 20,000 if 
Output raz. 
+ 10 dB. 
(10 K ohms) 
Operation in- 
ternal batteries 
Attractive 2- 
tone case 71' x 
5' x 2'. 
Price 517.60. 
Carr. 17p. 

TO-3 PORTABLE OSCILLOSCOPE 
Sin. tube, Y amp. Sensitivity 
0.1v p -p /CM. Bandwidth 
1 5 cps-16 MHz. Input Imp. 
2 meg Q 26pF X amp. 
sensitivity 0 9v. p-p /CM. 
Bandwidth 1'6cpe -O00kHz. 
Input imp. 2 meg Q 20pF. 
Time base. 6 range. 10 cps 
800 kilns. Synchronization. 
Internal /external. Illuminated 
scale 140 x 216 x 830 mm. Weight 1651b. 
220/240V. A.C. Supplied brand new with 
handbook. 15850. Carr. 50p. 

C1 -5 PULSE 
OSCILLOSCOPE 
For display of pulsed 
and periodic waveforms 
in electronic circuits. 
VERT. AMP. Band- 
width 10MHz. Sensi- 
tivity at 100KHz VRMB/ 
mm. 1.26; HOE. AMP. Bandwidth 600KHz. 
Sensitivity at 100KHz, V RMS /mm. .3 -25; 
Preset triggered sweep 1.9,000µsec.; tree 
running 20- 200,000Hz in nine ranges. 
Calibrator pipe. 220 x 860 x 480mm. 
116 -230V. AC operation. 96900. Carr. paid. 

RUSSIAN CI -I6 DOUBLE 
BEAM OSCILLOSCOPE 
6 Mc /e Pam Band. Separate 
Yl and Y2 amplifiera. 
Rectangular bin. x 41n. 
C.R.T. Calibrated trig- 
gered sweep from 2 xi/sec. 
to 100 milli -sec. per cm. 
Free running time base 60 c /e -1 me /s. Built - 
in time base calibrator and amplitude 
calibrator. Supplied complete with all 
accessories and instruction manual 
187. Carr. Paid. 

MODEL AT201 DECADE . 6 ATOR 
Frequency range 0- 
200KHz. Attenuator 
0- 111db, 0.1db step. 
Impedance 600 ohm.. 
Max. input power 
8odbm. Size 180 x 90 x 65mT. 
915.50. Post 37p. 

ARF -300 AF /RF SIGNAL GENERATOR 
All transistorised, 
compact, fully port- 
able. AF sine wave 
18 Hz to 220 KHz. 
AF equare wave 18 Hz 
to 100 KHz. Output 
eine / square 10v. 
P -P. RF 100 KB. to 
200 MHz. Output 1v. 
maximum. Operation 
220/240v. AC. Com- 
plete with instruction. 
and leads. 629.96. 
Post 60p. 

MODEL TE.I5 
GRID DIP METER 

Transistorised. Operate. u 
Grid Dip, Oscillator, Abeorp- 
tion Wave Meter and Oscil- 
lating Detector. Frequency 
range 440Kc /e- 280Mc /e in 
6 coils. 6001.tA Meter. 9V 
battery operation. Size 180 x 
80 x 40mpc. 
115 00. Poet 20p. 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range signal 
generator covering 120 
Ko /e 600 Mc /e on 6 bande. 
Directly calibrated Vari- 
able R.F. attenuator, audio 
output. Xtal socket for 
calibration. 220/240V. A.O. 
Brand new with instruc- 
tions 617.60. Carr. 37p. 
Size 140 x 216 x 170 mm. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 

Sine: 2ocpe to 200 
kc /e on 4 bands. 
Square: 20cps to 30 
kc /a. Output i pc.. 
dance 6,000 ohn,,, 
200/250V. A.C. "i,- 
eration. Supplied 
brand new and 
guaranteed with instruction manual 
lead.. 617.50. Carr. 370p. 

and 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. Fully 
shrouded. 

80 W 5286 P. @ P. 18p 
160 W 2800 P. @ P. 18p 
300 W 1400 P. e P. 23p 
600 W 25 80 P. @ P. 99p 

1000 W 8826 P. @ P. 88p 
1600 W 61125 P. @ P. 43p 
2250 W 11900 P. @ P. 50p 
0000 W 54900 P. @ P. 11 

" YAMABISHI " VARIABLE VOLTAGE 
TRANSFORMERS 

Excellent quality at low cost. All models - 
Input 230V. 50/00 c /e. Variable output 
0 -200V. 

MODEL S -260 
GENERAL PURPOSE 
BENCH MOUNTING 
1 Amp 

S5 Amp 
5 Amp 
8 Amp 

10 Amp 
12 Amp 
20 Amp 
25 Amp 
40 Amp 

1700 
1805 

11176 
815-90 
85250 
62860 
14900 
15800 
48250 

MODEL S-260B 
Panel Mounting. 

1 Amp .. 9700 
2.6 Amp .. 58.05 

Carriage and 
Packing Extra 

240° Wide Angle 
ImA Meters 
MW 1 -6 60mm square 1897 
MW 1 -8 80mm square 14.97 

P. @ P. extra 

230 VOLT A.C. 
50 CYCLES 

RELAYS 
3 seta of changeover con- 
tacts at 5 amp rating, 40p 
each. P. Si P. 10p (100 lots 
980. Quantities available. 



PS.200 REGULATED P.S.U. 

Solid state. Variable output 
5.20 volt D.C. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 220/240 V. 
A.C. Size 7i x 151e x 31 -. 
119.96. P. & P. 25p. 

HIGH QUALITY 
CONSTRUCTION KITS 

Appointed dcihm at all branches 
Complete e 1Ih comprehen0lr en 

Iol 

v Io 
Mums lue t0nlst i 

o 

guarantee 
Pon wN Pe0bin9 150 per kN 

AF20 Mono I anvil°, ampulla. 
ÁF30 Mono l menor Preomp0l4f . 

AF310 Mono emplilnr lute loo for heron . 

AT5 Amorn lic 0901 contra . . 

ÁT30 chop unit . 

ATm 4ó0W 
cell 

dimmer/speed cont,1 
ÁT56 1,700W 1vc 0901 d,mnv,/tpee0 coned 
ATS6 2,200W Trlcb901 simmer/speed contra 
ÁT80 Pwchedeloc l,20í00 vneecnannet 
ATe6 Psvcheda0cli90tc d. 3 chem.' . 

H F61 Medium wave transistor main 

C4 e0 
2201 

C5.91 
Ct.5e 
[5.)0 
2.e0 
8.6.70 
C6.90 
C7 60 

[14.55 
C3.33 

H F75 FM transom, renwer .. . . [2.88 

330 dti h n mrn 
C1581 
[29.12 

HF300 Stereo deco., for NF310/HF025 C9 86 
71F396 AariM arnpldiar for AM/PM Penchi, 11. 111 . C1.77 
GP310 Stoma preanp tor m m10 2. AF310 C21.2) 
G0330 Tremolo um for guitars mc C7.50 
N T 10 Power wooly lmm/aOV stab. 12VunIM [6.15 
N3300 Prolervone ataMllled power lupple 

2.30 Volt. ].]Amp . . .' . . C12.61 
140305 Trensmor convene. 12II5V AC/DC to 6V 

7 5 
e 

óV DC .. . .. 2.50 
NT110 Pn p1 NOV AC l0 2e 1BV DC 

NT315 Power supply 290V AC to 9.5. 15V DC 

P5.10008 REGULATED 
POWER SUPPLY 
Solid "tete. Output 6. 9 
or 12 voit DC up to 3 
amps. Meter to monitor 
current.. Input 220/240v 
AC. Size 42 x 8 } o 41-. 
81197. P. & P. 25p. 

MCA. 220 AUTOPATIO 
VOLTAGE 
STABILISER 
Input 88 125 VAC or 170, 
250VAC. Output 120VAC 
or 240VAC. 200VA rating. 
511.97. Carr. 50p. 

POWER RHEOSTATS 

High quality ceramic c 
struction. Windings em- 
bedded in vitreous enamel. 
1leavy duty brush wiper. 
Continuous rating. Wide 
range available ex-stock. 
Single bole fixing. lie. ale. 
shafts. Bulk quantities avail- 
able. 

26 WATT. 10/26/60/100/260 /600/1000 ohn». 
95p. P. a P. 10p. 
60 WATT. 10/25/60/100/250 /600/1000/2500 
or 6000 ohnio. 91.96. P. & P. 10p. 
100 WATT. 1/6/10/26/60/100 /250/600/1000 
or 2600 0h,,, . 6196. P. & P. lbp. 
230V'240V SMITHS SYNCHRONOUS 

GEARED MOTORS 
Built In gearbox- All brand 
new and boxed. 80 RPH 
OW; 9 RPH (1W; 20 RPH 
CW; 2 RPH ACW; 90 
HRH CW: 
60p each Poet 12p. 

REFLEX HORN SPEAKER RUH.6 
Built in driver unit. Im- 
pedance 16 ohm. Power 
rating 10 watt. Reeponsc 
380- 7000Hz. Approx. Size 
6" x 8 ". Weatherproof 
and chock proof. 

OUR PRICE £4.97 P. a P. 30p. 

BVO.S VERNIER TUNING DIAL 
Approx. 7 -1 ratio planetary 
drive vernier dial.. Log 
Neale 0 -180 degrees. Blank 
scales 1 to 6. Scale width 
4J". Dial Rise 6" x 3 ". 

Overall else 71" x 4;" x ll" deep Including 
knob and coupling. ;'e Ilia. shaft. 
OUR PRICE L1.62 P. a P. 15p. 

1021 STEREO LISTENING 
STATION \ For bat- 
s 
and gain 
selection 
of loud - 

with addi- 
tional 

facility for stereo headphone 
switching. 2 gain controle, speaker 
unroll elide switch. stereo head- 
phone Rockets. 6'e x 4" x 26 ". 

Ouse £2.25 P. 
6 P. 

UCLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL 

AUTHORITIES, ETC. 
Over 200 ranges in stock -other ranges to order. Quantity discounts available. 

Send for fully illustrated brochure. 

Type SW.100 100 x 80 mm. 
60pA 5416 r"°-- - 
60-0-60/íA g8 96 
10011A 5696 
100-0-100µA 58.90 
600µA 08 70 
1n1A ga 600 
20V. D.C. 08.60 
50V. D.C. 18.60 6 amp. U.C. 1660 
300V. D.C. 63.60 300V. A.(1. .. 2670 
1 amp. D.C. 6860 VU Meter .. 14.80 

Type MR.85P. 4 11n. x 41in. fronts 
60111Á .... 1890 
100mA . 11.90 
500mA . 1890 
1 anlp....,.. 18.90 
6 amp...... 1890 
16 amp. 

. 
.. l8 90 

80 erns .. 18.98 
20V. D.C. 8890 
50V. D.C. 13.90 
190V. D.C. 1800 
300V. D.C. U.90 
18V. A-C. .. 2896 
300V. A.C... 1896 
B Meter IniA 88.90 
VU Meter .. 14.65 
1 amp. A -C 18.90 
5 amp A,C. 52.90 
10 amp. A.C. 52.90 
20 amp. A.C. 9890 
30 amp. A.C. 1990 

Type SD.830 82.5mm x 110mm Fronts 
10mA .... 1810 
50mA ... 6310 
100mA .. 6310 
600mA .... 1810 
1 slap. 1810 
6 amp 63.10 
10 amp. 18.10 
6V. D.C. 1810 
10V. D.C. 18.10 
20V. D.C. 68.10 
50V. D.C. 1810 
300V. D.C. 18.10 
16V. A.C. 68 S0 
300V. A.C W.80 
V U Meter 5860 

60µA 5240 
60-0-60/t-4 1840 
100µA -.. a825 
100-0-100pA 0886 
200µA 5680 
600µA 5816 
1mA .. 1810 
5111A . . 8810 

Type 50.640 63.5mm x 8Smm Fronts 
60uA 1805 500mA 12.90 
60-0 -5Oµ-1 8805 1 amp U -90 
100µA ... 52'00 6 amp 52.90 
100 -0- 100µA 1800 10 uns 52'90 
2001.A.A .... 18.00 6V. D.C. 52ß0 
600µA .... 12.96 20V. D.C. 5290 
ImA 52.90 50V. D.C. 52.90 
ón.A 52.90 300V. D.C. 2290 
10mA 52.00 18V. A.C. . 1800 
60mA 52.90 300V. A.C... 0800 
100n1.4 52.90 VU Meter 63.15 

Type SD.460 46mm x 59.5mm Fronts 
60µA 12.90 1 amp 12.60 
60-0-60µA 52.80 8 amp 11 60 
100µA .... 52.76 10 amp. 12 60 
100 -0 -1000 52.75 6V. D.C. 2200 
200µA .. .. 52.70 10V. D.C. l2 60 
600µA .... 52.80 20V. D.C. 52 60 
1mA 52.60 60V. D.C. .. 1260 
5mA 52'52 soy. D.C. 1200 10mA ... M'00 

115V. A.C. . . 1270 60mA 52.00 
100mA 52.00 300V. A.C. .. 1270 
600mA .. , 52.00 VIT Meter .. 12 90 

60µA 1440 
60-0-60yA 1426 
100pA . 54ß6 
100-0-100µA 64.06 
200µA 14 06 
600µA . . - 5690 
600-0-600µA 5690 
1ntA 1890 
1-0-ImA 1890 
5tnA 1890 
10mA 1ßp0 

Type MR.52P. 2f n. square fronts 
601IA 1860 10V. D.C. . 1850 
60- 0-60MA 28.06 20V. D.C. 2260 
100pÁ 1800 60V. D.C. .. 5250 
100 -0-100µA 1296 300V. D.C. 8860 
600µA . .. . 8206 16V. A.C. .. 1260 
1mÁ 8860 300V. A.C... 5260 
6111A 1160 9 Meter 1111A 22.80 
10mA 1260 VU Meter .. 28.00 
60mA Le 50 1 amp. A.C. 12 50 
100mA 1260 6 amp. A -C. 1260 
500mA 22 60 10 amp. A.C. 22.60 
1 atop 62.60 20 amp. A.C. 58 50 
6 amp 1260 30 snip. A.C. 22.60 

Type MR.65P. 31 n. x 3 {in. fronts 
601.A 8870 10V. D.C. .. 12.80 
60-0 -60µA IS 16 20V. D.C. .. 52.60 
]OOpA 6816 60V. D.C. .. 52 .60 
100 -0 -100µA 18 10 120V. D.C. 12'80 
200µA - . . 1806 300V. D.C. 12 60 
600µA Al 76 115V. A.C. .. 22 80 
600-0-600µA 1880 90V. A.C. .. 52 80 
1 nu A 52 80 160V. A.C... S8 80 
5mA 52 60 300V. A-C... 22 80 
10mA 1280 900V. A.C. 8880 

150nmA 12 80 9 Meter 1Á S2 85 
100í11A 8860 VU Meter .. S8 70 
1100mA 65.60 50mA A.C. 52.80 
1 amp AS 60 100mA A-C. 1860 
6 amp 22.60 200mA A.C. 59 60 
10 snip- - - - - 12.60 600mA A.C. S1.60 
16 amp. £9 60 1 amp. A.C. 62'00 
20 amp. 52.80 6 amp. A.C. 11.60 
30 ants. 22 80 10 amp. A.C. 18.60 
50 amp. 62.90 20 amp. A.C. 22.60 
6V. D.C. 2260 30 amp. A-C. 5280 

"SEW" EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm x 
90mm x 108mm 
A new range of high 
quality moving Doll 
hutrmnents Ideal 
for school experi- 
ment. and other 
bench application.. 3 mirror scale. The 

meter movement le easily accessible to 
demonstrate internal working. Available 
In the following ranger 

"SEW" EDGWISE METERS 
Type PE -70. 3 17/321n. x 115; 32in. x 

21in. deep 
60µA 6875 600µA 
60 -0-60µA 18.60 ImA 
100-0-/4A 00-0 1000 6660 900V. A.C. 
200MA 55.40 VU Meter 

68.110 

13.20 
5626 
52.66 

"MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

60pA 52ß0 
100µA . 16.40 
600S0MA 16.40 
1mA 56.96 
1-0-1n1A 66.96 
IA Il.o- 66.96 
5A d.e- 15 95 
10V d.e- 6696 

20V. d.c. 
60V. d.c. 
8001'. d.c. . 

1695 
1696 
15.96 

Dual range 
500mA /5A d.v. 17.00 
5V /50V d.e. 17'00 

Type MR.38P. 121 32ín. square fronts 
200mA . . 12.26 
3006íA 6225 
500mA .... 12.25 
780mÁ . 12 ß6 
3 amp. 22ß6 
2 amp..... 22ß5 
6 amp... 12.25 
10 slop. .. 12.25 
3V. D.C. .. 12ßI 
10V. D.C. , . 1226 
15V. D.C. .. 12-26 
20V. D.C. 22ß5 
00V. 1LC. .. 22ß5 
100V. U.t. 6296 
160V. D.C. 1225 
300V. 1s.C. 1225 
100V. D.C. 1225 
760V. D.C. 1225 
15V. A.C. .. 2280 

1230 
1501'. A.C- .. 1280 
800V. A.C. .. 12.30 
000V. A.(1... 1280 
S Meter 1tcA 12.80 
VIT Meter .. 1286 

_ SOMA 5268 
60-0-50pA 5260 
100MA . 52.46 
100-0-10014A 52.40 
200MA 52.66 
600MA 52.86 
600-0-600µA 1226 
1 m A 1226 
1-0-ImA 12ß6 
2mA 1252 
6mA 5252 
10n1A 52.26 
20mA 52.26 
60n1A 52.26 
100mA 52-86 
160mA . 52'52 

Type MR.45P. tin. square fronts 
60µA 1870 6 amp.... .. 1240 
60 -4ß0pA U-65 10V. D.C. 18.40 
1001sA. . 19.60 20V. D.C. 12 40 
100 -0 -I00/A 5260 60V. U.C. 12.40 
100µA .. 1260 300V. U.l'. 12'40 
6000 2245 ISV. A.U. !2'40 
600 -0 -300µA 22.40 300V. A-C. 5240 
ImA 12.40 8 Meter hna 12 50 
6rA 1240 VU Meter .. 2270 
10mA ... , 0240 1 amp. A.C. 2240 
50mA ... , 12 40 6 amp. A-C. 1240 
100mA 42 40 10 amp. A.C. n 62.40 
600mA SS 40 20 amp. A.C. 1240 
1 amp. 12.40 30 aup..4.C. 22.40 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 34ín. square fronts 

26µA ...... 14.00 
60/.A 52.65 
60-0-60µA 52.00 
100µA . 00.00 
100-0-100µA 52.00 
600µA . . - 52.70 
600-0-600MA 52.00 
1mA 5200 
1-0-ImA 52.80 
6mA 52 60 
lOtnA . . . 5252 
60mA 52.60 
IOOn1A 52.10 
600mA 52.00 

1 amp 12 30 
batnp 2260 
16 amp. 12 30 
80 amp. ..., 02 80 
60 amp. .. . . l2-30 
6V. D.C. 62 90 
10V. D.C. 12 30 
20V. D.(1. . 12 30 
50V. D-C. 12 30 
160V. D.C. 12 30 
800V. D.C. 12 30 
60,11V. D.C. 12 30 
100n5V. D.C. 12 30 
80V. A.C. 11 46 
501. A.C. 12 96 
160V. A.C. 12 56 
800V. A.C. 12 45 
600111A AM. 22 60 
1 amp. A.C. 22 30 
6 amp. AA/. l2 30 
10 amp. A.C. 2230 
20 atop. A.C. 52 30 
80 amp. A.U. 30 
60 amp. A.C. 12 90 
VII Meter 18 96 

Type S-80 80 mm. square fronts 
60µA 1860 
60-0-60pA 52.40 
1000A 52.40 
100-0-100µA 52.90 
600µA 52O8 
13nA /8.00 
20V. D.C. 18.00 
bov. U.C. 45.00 
300V. U.C. 18 00 
1 amp. D.C. 1800 

6 amp,. 11.t 5800 
300V. A.C... 13.00 
VII Meter .. 18 ̂ 0 

AUDIOTRONIC AHA -ICI STEREO 
HEADPHONE AMPLIFIER 

All ellicon 
lrneletor 
amplifier op- 
erates from 
magnetic, 
ceramic or 

tut er inputs with twin stereo 
headphone outputs and separate 
volume controlo for each channel. 
Operates from 9v battery. 
INPUTS: 6mV /100tnV. 
OUTPUT: 60mV per channel. 

Our 
Price E7.50 P. & p 

/e 

EA.4I REVERBERATION 

AMPLIFIER 

Self contained 
transietorieed, 
battery operated. 
Simply plug in 
microphone, 
guitar, etc., and output Into your 
amplifier. Volume control, depth 
of reverberation control. Beautiful 
walnut cabinet. 75 x 3 x 4 1In. 

MP7 MIXER PREAMPLIFIER 

6 mlero 
phonelnpute 
each with 
h"IlriduaI 
Kallt eon - 
trolo enabl 

lug complete mixing facilities. 
Battery operatml. 91" x 6" x 8 ". 
Inputs Mice: 9 x 8mV 20K; 2 x 
9mV 800 ohm. Phono meg. 4mV 
20K. Phono ceramic 10010' 1 meg. 
Output 20010V 100K. 

Our 58.97 P. & P. 
Price 201e Out" £7.50 P. 

p 

SEND SAE FOR NEW 8 PAGE 
SEMI CONDUCTORS 6 VALVES 

LIST 

ALL PRICES ARE 
SUBJECT TO 10% VAT 
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UW GIWUSMIH ECD(iuuirn)IID 
TRIO JR599 RECEIVER UNR 30 RECEIVER 

9 wavebands covering l8 29.7MHa 
144- 146MHz and 19.90MHz WWV. 
SSE, CW, AM and FM. AF output 
more than 1 watt. B Meter. Squelch 

cAF controls. 4-16 ohm output and 
phone Jack. Power requirements 
100/240v. AC. 12 -14v. DC. 

Our £ 
1 55.00 Carr. 

Price Paid 

TRIO TR2000 TRANSCEIVER 

Fully traneleor- 
leed portable 
VHFTraneceiver. 
Will transmit and 
receive on 6 chan- 
nels between 144- 
146MHz. 1 watt 
transmitter. 12e 
DC internal or 
external .apply- Built In charger 
for nl-ead cells. Power /volume 
switch, squelch control, channel 
eelecor, mike socket, earphone/ 
external speaker eocket. Complete 
with microphone, 144.48, 14472 
and 14632 crystals. Size 134 x 
68 x 180mm. 

Our £79.50 Carr. 
Price Paid 

4 Bande covering 060 Kc /e -30 Mc /e 
B.F.O. Built -In Speaker 220/240 v. 
A.O. Brand new with instructions. 
Our £ 1 5.75 Carr. 
Price 37p 

UR -IA RECEIVER 

TRIO TS5IS!PS515 
TRANSCEIVER 

High quality TS615 88B /(.fir 
amateur band receiver covering 
80, 40, 20, 15 and 10 metre bande 
with P1610 power eupply and 
speaker unit. Transmit /receive 
frequency 3.5- 29.7MHa. Output 
1.5 watts. Power requirements 110 - 
120/220.240v. AC. 

Our £2I0.00Carr. Price Paid 

BELTEK 
W5400 
CAR 
TRANSCEIVER 
Solid state mobile transceiver for 
12v DC neg. use. Transmit. and 
Receives on any 12 of 28 channel. 
between 144 and 146MHz. Power 
output 10w and lw ewltchable. 
Internal 3" speaker. Complete with 
dynamic mike, PTT switch, three 
sets of crystals for 144.48MHa, 
144.60MHa, 145-OOMHz, mounting 
bracket and instructions. Size 
approx. 150 x 80 x 220mm. 

Our 
Price £75.00 

P 
550p 

4 Bands covering 660Kc/s -30 Mc /.. 
FRT. B Meter. Variable BFO for 
BBB. Built -In Speaker, Band - 
epread. Sensitivity Control. 220/ 
240 v. A.C. or 12 v. D.C. Brand new 
with instructions. 
Our £25.00 Carr. 
Price 37p 

LAFAYETTE HA-600 
RECEIVER 

General coverage 160 -400 Kc /e, 660 
Ke /e -30 Mc /e, FET front end, 2 

mech. filters, product detector, 
variable B.F.O.. noise limiter, 
8 Meter Bandepread. RF Gao. 
220/240 v. A.C. or 12 v. D.C. 
Brand new with o.tructione. 
Our £50.00 Carr. 
Price 50p 

TRIO 9R59DS RECEIVER 

TRIO JR310 SSB RECEIVER 

Covers 3 5 
7, 14, 21, 
28, 28.5 and 
29.1 MHz 
bande and 
WWV 
15MHz. SOB, AM and CW. AF 
output more than 1 watt. Crystal 
controlled BFO for SOB. B meter. 
ANL etc. AC 110/120- 220/240v. 

Our £75.00 Carr. 
Price Paid 

4 bande covering 550 Kc /e to 90 
Mc /e continuous and electrical 
bandepread on 10, 16, 20, 40 and 
BO metres. 8 valve plue 7 diode 
circuit. 4/8 ohm output and phone 
Jack. BSB -CW, ANL, Variable 
BFO. S meter. Sep. bandepread 
dial. IF frequency 445 ka/s, audio 
output 1.5w. Variable RF and AF 

g with Inotrnct on 
116/250 

aual. manual. 
A.C. 

Our £49.50 Carr. 
Price Paid 

mgHAND-HELD 

2 -WAY 

WALKIE- TALKIES 

P. & P. 60p. 

SKYFON- 100MW. 1164-S6 pair, 
P302 -2 CHANNEL 800MW. 
85850 pair. 
P1003 -3 CHANNEL 1 Watt 
171.25 pair. 
LICENSE REQUIRED FOR 
OPERATION IN U.K. 

U11EE 
RLVIOUS PAGES 
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3- STATION INTERCOM KE.630 

Master and two sub station.. Can 
be used on desk or wall mounted. 
Complete with cable and batterica. 

Our 
Price £5.25 P 

50p 

Ll II TT RO11IIIC 
RANGE OF 
HIGH QUALITY 
EQUIPMENT 

Andlotronl Products are manufactured exclusively for the Aadiotronie 
Group of Companies and as a member of th group we are pleased to 
offer you this fabulous range of high quality equipment. Made to our own 
specifications each item provides outstanding performance and reliability 
at value tor money price! 

ACD.660 Stereo Cassette 
Deck 

AUDIOTRONIC DOLBY 'B' 
NOISE REDUCTION UNITS 
Reduce tape hies by 3dB at 800Hz, 
8dB at 1200Hz and lObB for W 
frequencies above 3000H2. 
Size 161" x 8" x 3i ". AC 200/250v 

A beautifully 
styled 4 track etereo 
deck with an outstanding apeci- 
fcation offered at remarkably 
low price. Incorporates a hoot of 
features including ewltchable noise 
alter normal /chrome tape selector, 
twin VU meter, Hider record/ 
playback level controls, front panel 
headphone socket, recording indi- 
cator lamp, phono /Din line input 
sockets, 8.6mm mike input sockets 
etc. etc. Frequency response 
100 -8KH5 (100 -12K11s Cr02) 
S /N -46dß. Crosstalk 45dB. Separa- 
tlon -56dB. Noise limiter--6dB at 
10KHs. Complete with phono 
connecting leads. 

P 139.50 p RI E 0 

AHP-8D 8 Track Stereo 
Tape Deck 
Can be used 
with most hl 8 
amplifiers. 
Push button 
track selector 
and illumina- 
ted track 
indicators. Attractive cabinet with 
black and silver trim. Output level 
760mV. AC 220/240v. 
OUR 
PRIOR E 1.95 P. A P. 60p. 

AHP-8A 8 Track Stereo 
Tape Player 

Incorporate. built in amplifiers 
giving 2} + 2J watts ems output. 
Push button track selector, 
illuminated track indicators, slider 
controls for volume, balance and 
tone. Attractive cabinet with 
black and silver trim. Output 
Impedance 8 ohms. AC 220/240v. 

ORCIOE E I Ì.2S P. A P. 50p. 

Stereo Headphones 
L1H.20 Individual 
volume controls 
Stereo mono 
swloh. 8 ohms. 40- 
19,000 Hz. 
12.60 P A P 30p 
L111.30 Open back 
type. Individual 
tone and volume 
controle. 8 ohms. 
30- 20,000 Ha. 
15-50 P A P 30p 
LSH.40 Two way 
speaker system. 
Individual volume 
controls. 8 ohms. 
20- 20,000 Hz. 
18.95 P A P 30p 
LSH.60 3" speaker 
units. 8 ohms. 20- 
20,000 Hs. Com- 
plete with zipped 
carrylog case. 
8850 P. A P. 30p 

LQH.400 4- channel 
dynamic head- 
phones. Each ear- 
piece has 4 drive 
units. 4 -32 ohms. 
20-20,000 Hz. 
80.95 P. & P. 30p 

LSH.50 Electro- 
static with Belt 
powered energiser 
and control unit 
with headphone/ 
speaker selector. 
4-32 ohms. 20- 
24 000 Ho. 115.96 P. A P. 30p 

PROCESS FOUR 
For use with semi- profeeeioni tape 
recorder.. Freq. res. 30Hz -20KHa 
* 2dB. S/N better than 70dB. 
Full source tape monitoring. 
Remord /Replay metering. Switch - 
able multiples alter. Supplied with 
test tape. 
Our 
Price £50.00 P 

50p 
PROCESS TWO 
For use with cassette and tape 
recorders. Freq. res. 30Hz -20KHs 
* 2dB. Off tape monitoring. 
Switchable multiplex filter. Two 
Dolby calibration meters. S/N 
better than 70dB. 
Supplied with test cassette or tapa 
so required. 
Our E34.50 P 

50p 

ACR.14 Battery Mains 
Cassette Recorder 
Portable twin 
track mono 
recorder with 
automatic 
recording level 
control. Built 
In speaker. 
Earpiece 
socket. Input 
for radio or 
record player. 
Fast forward and rewind. 
Output 600mW. Au 220/240v or 
By DC operation. Complete with 
remote control microphone, mains 
lead, earpiece and batteries. 

°°UR E 1 0.50 P. 60 A P. p. 

ACR 3500 CAR RADIO 

AMR -900 GLOBAL 
AM /FM PORTABLE P.ADIO 

10 wavebands 
covering 
AM: 536- 
1606 kHz, 
LW: 160- 
380 kHz, 
MB 1.6- 
4 00 MHz. 
SW1: 4.0- 
8 MHz, 

SW2. 8.0 -1.8 MHz, SW3: 16- 
24 Mils, P8B1: 30-60 MR., 
PBB2: 148 -174 MHz, FM 88- 
108 Mils, AIR: 108 -136 MHz. 
Features time zone map and 
timing dial. Large clear scale. 
Teleecopio aerial and built in 
aerial. AFC or FM. 6" x 4" 
speaker and personal earpiece. 
Battery /mains operation. Sloe: 
546 x 133 x 305mm. 
OUR £36.00 P. A P. 60p. 
PRICE 

AR.I000 SPORTSMAN 
AM /FM PORTAB RADIO 
6 wavebands 
covering 
AM 636 - 

1066KHz. 
FM 88- 
1o8MHz. 
AIR 108 - 
136MHz. 
PB 147- 
1745111z. 
WB 162. 
6MHz. Large horizontal Hide dial 
with logging scale. Slider volume 
and squelch controls. 7 section 
telescopic aerial for FM and built 
in ferrite bar for AM. AFC. 80. 
speaker. Earpiece socket. Size 
152 x 79 x 219mm. Battery /mains 
operation. 
OUR E 11.50 P. A .P 35p. 

AUDIOTRONIC AMB.500 
MULTIBAND RADIO 

6 waveband 
covering 
MW 6ß6- 
1806%H: and 
FM 88- 
176MHz. AU 
tranelsor. 
Battery or 
mains opera- 
tion. Built to 
aerial and 8 
section teles- 
copic aerial. 

Complete with batteries, shoulder 
strap and earpiece. 

16.95 P A P 36P 

AM /FM Portable Radio ÁR3000 

1 

Manual tuning of Medium and 
Long waves. 12v pos. or neg, 
earth. Complete with speaker. 
mounting brackets and instruc- 
tions. 
Our 6 tt P di P 
Price L.ß0 50p 

ACP.8 8 TRACK 
CAR PLAYER 

12v neg. earth. Slider controls for 
Volume. Tone and Balance. 
Channel selector button with red 
pilot lamp, with speakers, mount- 
ing brackets and Inetroctions. 
Our £ 1 2.50 P40p Price 
LOW NOISE CASSETTES 
Top Hi -Fi quality in library cases 
TYPE 6 10 25 
C60 1129 1853 1699 
C90 1185 1382 1859 
C120 1229 1448 11068 
P. A P. I6p. 
Cassette Tape Head Cleaner 3Op 

4 wavebands covering FM 87 - 

108 MHs, MW610 - 1605 KHz, - 

LW 146 - 285 KHz, SW 5.8 
12.5 Mile Push button wave 
change plus AFC and on /off. 
Thumbwheel tuning. Slider vol- 
ume and tone controls. Earphone 
socket. Built in and telescopic 
aerials. Car aerial eocket. Battery/ 
Mains operation. 
OCR E 14.95 P. A P. 60p 

DIGITAL CLOCK RADIO ADC.I 

Covers AM 540 - 1600 KHz. 
FM 88 - 108 MHz with AFC 
Illuminated dial. 24 born alarm 
setting. Wake up to the wund of 
music or loud buzzer. Bleep switch 
will automatically turn off radio 
etc. Internal speaker plus socket 
for earpiece or pillow speaker. 
AC 240v. Size 264 x 92 x 178mm. 
Complete with earolece, FM aerial 
and operating instruction.. 

°UR RICE E12.50 P. AP. 60p. 



SAVE UP IO 331h% OR MORE! nW5 
SH628 STEREO HEADPHONES 

Outstanding 
value. Soft 
ear -pad,, 
adjustable 
headband. 
8.18 ohms. 
20. 20,000 
Ha. Com- 

plete with lead and etereo plug. 

Our £ 1.87 P. & P. 
Price 30p 

LHO2S STEREO HEADPHONES 

Lightweight 
headphone. 
with padded 
earpieces. 
4 -18 ohm.. 
20- 20,000 
Ha. Com- 
plete with 

6 ft. cord and plug. 

Our £ 1.97 P. & P. 
Price 30p 

TEI018 DE -LUXE MONO HIGH 
IMPED NCE HEADSET 

Sensitive 
magnetic 
headset with 
soft earpads. 
Impedance 
2,800 ohms 
(d.c. 600 
ohms). Fre- 

quency response 200 -4,000 Ha. 

Our 
Prie £2.25 P 30p 

BH.00I HEAD SET AND BOOM 
MICROPHONE 

Our 
Price 

MovingCoil. Ideal 
.for language 

teaching, com- 
municatione. 
Headphone imp. 
16 ohms. Micro- 
phone imp. 200 
ohms. 

£4.95 P. 3 ' 
DHO2S STEREO HEADPHONES 
Wonderful value and excellent 
performance combined. Adjustable 
headband. 8 ohm impedance. 
20-12,000 cps. Co. ,fete with lead 
and plug. 

Our £2.25_ P 
Price 30p 

SPECIAL OFFER t 

STEREO 
SPEAKERS 

Matched pair 
of etereo book- 
shelf epeakere. 
Deluxe teak 
veneeredflnieh. 
Size 14j" x 9" 
x 7j". 8 ohms. 
8 watt RMS. 

16 watt peak. Complete with DIN 
lead. 

'B Our 
Price £ 1 2'95 Carr. 

SUPER AKAI HIFI BARGAINS 

CS3S Stereo Cassette Recorder 

For conventional or Chromium 
Dioxide tape. 4 track record/ 
playback. Volume and tone 
controle. Frequency response 40 - 
l0kHa (using Cr02 tape), distor- 
tion better than 2 %, wow and 
flutter better than 0,2% RMS. 
Complete with pair of matching 
Akal COSO speakers. 
Rec. Price £9810 £56.50 P.EP. 

OUR PRICE 50p 

CS3SD STEREO DECK 
4 track record /playback deck. 
Accepts chrome /regular tape cas- 
settee. 
Rec. Price £6830 644.45 P.EP. 
ßW8 PRICE 50p 

MICROPHONES (P. & P. 50P) 
ADM Dynamic (pair) £760 

FERGUSON EXPORT_ MODELS 

FERGUSON 8408 STEREO 
TUNER AMPLIFIER 
Covers FM 88-108 MHz. Five push 
button tuning scales. 8 +8 watt. 
rms. Inputs for stereo ceramic 
cartridge and tape etc. Separate 
bass treble, balance and volume 
controls. 
Our 
Price L31.50 P. 

5 P P. 

8416 STEREO TAPE DECK 
4 track. 78, 31, 10 i.p.s. Stereo/ 
mono record /play. 7" reels. Inputs 
for dynamic mikes, radio, gram. 
Complete with cover. 

Our 
Price £41.95 P. 

&sp 

EMI LOUDSPEAKERS 

Model 360. 13" x 8" 
with single tweeter/ 

20- 20,000 GOLDRIBG 
Hz. 16 watt RMS. 099 
Available 8 or 15 0101P/C1 .. 
ohms. 87.25 each. 0L69/2 . . 

P. & P. 37p. 0L72 .. 

Model 450. 13" x 8" 0L72/P ,. 
with twin tweeter/ 0L7S .. 
crossover. 65- 13,000 OL76P 
Hz. 8 watt RMS. OL78P /0 .. 
Available 8 or 16 GL78 /0866 
ohms. 43 62 each. 0L78/G800E 
P. & P. 25 0 

RECORD DECK PACKAGES 

Carriage and Packing 760. 
Complete unite with Stereo cart- 
ridge ready wired in plinth cover. 

2026AR 

GARRARD 
AHCD .. 

BP26 111/0800 .. .. 

BP26 111 /M44E .. .. 
BP26 111 /4444 -7 .. 
5P38 111/M65E .. 
8P26 111 Module /M76 -8 
BP26 IV Module /M76.65M 
AP76 /0800 .. .. 

AP76 /0800E .. .. 

AP76 /M44E .. .. 
AP76 /M44_7 .. .. 

AP76 /4466E .. .. 
AP78 /M76ED .. .. 
AP78 /M76ED .. 

AP76 Module M75-6 .. £29 10 
BOSB Module /M76-8SM £32 30 
AP98 Module M76-6 £3820 
ZERO 1008 Module/M93E 544.15 
Zero 10085 Module M75- 884414420 

211.35 
81860 
£17-96 
£1760 
£1850 
81946 
82116 
£28.46 
82880 
89770 
227.20 
82830 
83490 
13000 

B.B.R. MeDONALD 
210/BC7M .. 

MP80/0800 
MP80/TPD1/0800 
MP80/M44-7 . 

HT70/TPD1/0800 

GOLDRiBe 
OL72/0800 .. 

0L75/0800 . . 

0L76/0800E .. 

1740 
11500 
/1680 
11880 
£1920 

484,80 
£3910 
141'55 

RECORD DECKS 

Carriage end Packing 50p 

B.B.R. McDONALD 
C114 Mini .. 

C129 Mono .. 

C137 
610 /TPDI 
610 
610 /TPDI .. 
710 .. .. 

810 .. 

MP80 .. 
MP80 /0800 .. 

MP80 /TPD1 .. 
MP60 /TPD2 
HT70 .. 
HT70 /0800 .. 

HT70 /TPDI . . 

COBBOI£SBUR 
BD1 Kit .. .. .. 
BD1 Chassis .. 
BD2 /SAU2 /Chaasiia 
BD2 /SAU2 /Plinth /Cover 

GARRARD 
2026 T 
2025TC/K040A .. .. 

131,25 III .. 
5P25 III Aces OP104C 
SP26111 /0800 
BP26/M76 -6 
BP26 IV .. .. 
AP76 .. 
8855 .. 
SL86B .. 

8L72B .. .. 

SL96B .. .. 

401 
ZERO 100A 
ZERO 1008 
Zero 100 SB 

4896 
8860 
8700 

81896 
8166 
S16.46 
£2116 
228.30 
£826 

11090 
81820 
81136 
£1190 
81426 
£1886 

89.10 
81185 
52270 
608.20 

8885 
15.95 
£925 
8850 

£1098 
11890 
81080 
81800 
118.50 
81116 
817.76 
831.16 
554.35 
88410 
88140 
£27.00 

£22 50 
£2260 
41576 
425 45 
£3375 
£3220 
141.65 
£5825 
£3150 
£4496 

BSR 8 TRACK PLAYER CHASSIS 
Famous 
HEIR 8 
track 
chassis 
se used in 
Model 
TOSS 
complete 
with silver 
and black 
excutcheon ready to ht into 
cabinet. Output 125mV. AC 240v. 
Overall size approx. 185 x 216 X 
80mm. 
OUR 
PUCE 10.95 P. &P. 50p. 

SINCLAIR PROJECT GO 

PACKAGE DEAD 

U 

PORTABLE 

CASSETTE 

RECORDER 

CTSOSO 

Instant recording and playing. 
Piano key controle. Automatic 
level control. Built in speaker. 
Complete with remote control 
microphone, carrying case and 
shoulder stprap 
OUR 01,50 P. A P. 50p. 
PRICE 

NEW! 
SINCLAIR 
CAMBRIDGE 
CALCULATOR 

To build yourself. 
Complete kit of 
parts with step 
by step instructions to build 
full specification pocket sized 
calculator. 
OUR £24.95 P. E P. 50p. 

(Alan available ready built 
(Rec. Price 62996) 
OUR 
PR CE 127.20 P. & P. 25p 

2 X Z30 Stereo 80 /P /Z6 415 £5. 
P. A P. 37p. 

2 x Z80 /Stereo 80/P28 118 CO. 
P. A P. 97p. 

2 x 260 /Stereo 60/P28 42026. 
P. & P. 37p. 

Transformer for P28 53 
Filter Unit 1445. 

Pair of Q16 Speakers 11070 
Sinclair Project 605 12097. 

P. A P. 37p. 
All other Sinclair Products in stock 

2000 Amplifier 52295 
3000 Amplifier 12895 

2000/3000 Tuner 42980 
QS30 Sneakers 82998 pair 

P. A P. 50p each of above items 

FM TUNER CHASSIS 

MINUTEMAN 

POCKET 
CALCULATOR 

Size only 4A" 
x 3" x 1 ". 
8 digit display with overflow and 
error indicators. Floating decimal. 
Adda, subtracts. multiplies and 
divides. Chain and mixed cal- 
culations. Constant fatter for 
series multiplication or division. 
Complete with batteries, instruc- 
tions and case. 
ova 
PRICE £23.95 P. A P. 25p 

MINUTEMAN MM3M 
as above with addition of memory 
key, per cent key and a fixed or 
floating decimal. Complete with 
rechargeable batteries. AC 
adaptor, instructions and case. 

PRICE £38.50 P. & . 26p 

BINATONE 

DS100 

DIGITAL 

CLOCK 

240v. mains operation. Ivory case 
with large clear numbers for 
hours, minutes and seconds. 
Approx. size Oj" x 3" x ;,j'. 

PRICE 14.50 P. & P. 30p. 

6 TRAN- 
SISTOR 
H I G H 
Q 

U T Y 
TUNE R. 
S I Z E 
ONLY 

d x 4 x 2jin. 3 I.F. etagie. 
Double tuned discriminator. Ample 
output to feed most amplifiers. 
Operates on 9V battery. Coverage 
88- 10831c /e. Ready built ready tor 
use. Fantastic value fcr money. 

Our £5.95 P. P, 
Price 20p 
Stereo multiplex adaptors 84.87. 

A1018 FM TUNER 

Specification as above chassis bat 
complete in cabinet with on /off 
switch. Size 71" x 3;" x 5 ". 

Our £9.65 P &P 
Price 30p 
Stereo multiplex adaptor £4 9'. 

DIGITAL CLOCK MECHANISM 
DT.55B 

Features 24 hour alarm setting 
with built -in buzzer. On /off and 
auto alarm 'sleep' switch. Illu- 
minated rotary dial with house; 
minutes and seconds. Auto- 
matically turns off TV, radii), 
light. etc. and with autoaetting 
will switch on again when required. 
AC 240v. operation. Switch 
rating 250v. 3A. 

OUR £5.95 P. & P. SOp. 

LONDON'S LARGEST STOCKS 
INCLUDING PRODUCTS BY- 

ARMSTRONG 
CAMBRIDGE 

RE FLil K-NIK KO 

SANSUISBN YO 
SONY TEAC 

T RANSC R IPTO RS 

TRIO UHER 
YAMAHA 

IYS 

- Pric on request or 
,end S.A.E. for full Discount List 

ALL EQUIPMENT IS FULLY 
GUARANTEED AND COVERED 
BY 12 MONTHS FREE SERVICE! 

Gt.wtl4sMTN cocMnn)LD 
PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES 

CENTRAL LONDON 
257/8. Tottenham Court Rd. W. i. 
10. Tottenham Court Re. W 1 

27. Tottenham Court Rd W1. 
87. Tottenham Court Rd W1 
21. Old Compton Street. W , 
3. Lisle Street. W C.2 
34. Lisle Street. W C 2 
118. Edgware Road. W. 2. 
193. Edgware Road. W. 2. 

Tel 01.580 0670 
Tel Ol 6372232 
TO 01 636 3715 
Tel 01 5803739 
Tel Ol 437 9369 
Tel 01 4378204 
Tel 01.437 9155 
Tel 01.723 9789 
Tel:01- 7236211 

311. Edgware Road. W.2. Tel: 01.2620387 
382. Edgware Road. W.2. Tel: 01 7234194 
152 /3. Fleet Street. E. CA. Tel 01- 3532833 
378. Harrow Road. W 9. Tel 01- 286 9530 
ESSEX 
86. South S . Romlord. Tel Romlord 20218 
SURREY 
1046. Whitg,it Centre. Croydon. Tel 01 .681 3027 
17 . Eden Street. Kingston. Tel - 01 -596 7845 
32. Hill Street. Richmond. Tel 01 -9481441 

ALL BRANCHES OPEN 9 a.m. -6 p.m. MONDAY TO SATURDAY 
HEAD OFFICE and MAIL ORDER DEPARTMENT 

UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 622 
TELEPHONE 01 -205 3735 

PRICES SUBJECT TO 18% VAT 
o,d r wash confidence by Post -but 
valmn., 

to Nid 10% VAT to total 
ue of order including c rns,. and 

packing and und cash with order. 
PLEASE PRINT NAME 4 ADDRESS 
CLEARLY IN CAPITALS. I 

J 

TELEPHONED 
ORDERS ACCEPTED 
FROM ACCESS and 
BARCLAYCARD 
HOLDERS 

CREDIT TERMS 
FOR PERSONAL 
CALLERS Ion .ales 

nn n"vhdenti. 1150 and over 

A 
25 --9-73 r molo.t no", 

Ea O.F. 
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FREE Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.; feeder external mounting 
insulators are supplied FREE or greatly reduced when you 
buy a PARTRIDGE PACKAGE. 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION -ready to use however confined 
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 
VALUE FOR MONEY I 

PARTRIDGE PACKAGE 
No. 1 with Gen. Coverage AM /CW /SSB (MW /SW) 9R59DS Receiver .. £6777 (Save £17.16) 
No. 2 with Amateur Bands 80 thru 10m AM /CW /SSB JR310 Receiver .. .. £9097 (Save £2235) 
No. 3 with Amateur Bands 160 thru 10m plus 2m AM /CW /SSB JR599 .. ., £17600 (Save £30.48) 
No. 4 with Amateur Bands 80 thru 10m TS /PS515 Transceiver, 180w £23100 (Save £37.08) 
NOTHING MORE TO PAY! Access /Barclaycard orders accepted by 'phone 

JOYSTICK V.F.A. £1375; JOYMATCH TX /RX A.T.U. 111A 1.6 -32mHz £13.75; JOYMATCH A.T.U. 111 RX only 500kHz- 
32mHz £1375; JOYMATCH A.T.U. LO -Z500 TX /RX 500w SSB (PA input), Built -in RF meter £1991; Communications 812 head- 
phones (suitable TRIO, EC10 etc.) £3.14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £200; 
TRIO: Linear Amplifier TL911 £17215; TR2200 2m personal transceiver £8745; TR7200 2m car transceiver £14245; Spare set 
valves for 9R59DS £2.35; OA2 Mains Stabiliser 74p. 

NEW : World -wide reception on the amazing "DX- CRYSTAL SET" £242 incl. unique aerial. 
NEW : AMTRON QUALITY KITS -send for brochure and prices. 
PARTRIDGE BUDGET LINE 
Artificial Earth- solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £580; Aerial Bandswitch 
-tuned aerial for domestic receivers £5 80; A.T.U. KIT -for use with transmitters and Communications Receivers 
£5 80; (assembled £7.01); Mini SWR Bridge -1 8 to 180mHz, 2kw P.E.P., 75 or 500, SO239 sockets; 1:1 to 1:3 ratio, 
80 x 30 x 30mm £5 60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 
Send 3p stamp for full illustrated details. Special TRIO brochures (state which) 3p stamp extra. 
NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 
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G3CED - G3VFA 
Telephone: 0843 62535 or 62839 evenings and weekends 

become 
a RADIO- AMATEUR ! 

learn how to become a radio- amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free ! Brochure, without obligation to: 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME : 

ADDRESS: 
WB113 

BLOCK CAPS please 
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An extensive range of semi-conduc- 
tors; Electrolytic capacitors; Mylar, 
Polyester and Ceramic capacitors; 
Fixed and variable resistors. Brand 
new by well known manufacturers. 

Send S.A.E. for comprehensive list 
to : 

W.P. COMPONENTS 
7 Brook Avenue, 
Edgware, Middx. 

Dimmit 
range of light dimmers 

Illustrated is the popular PMSDI000 module. 
A 1000W professional quality dimmer. linear 
operation, interference suppression. 60mm slider 
range: size 12 x 5 x 4 cm. ideal for low cost stage 
and disco lighting. Used by schools, theatres. 
studios, etc., Complete with scale plate, fixing screws 
and full instructions. E5-50 inc. VAT, add 10p P. & P. 
Also available in 2kW. with separate heatsink. 

The Dimmit range includes standard wall mounting 
models for home and office, etc. Professional modules for 
use on lamps, heaters, motors etc. Rotary and Slider 
control versions. Ratings: 400W, I,000W, 2,000W. 

NEW addition to Dimmit range -Model SL800 sound to light 
converter. Modulates the light in time with sound. Built -in microphone. 
Just place unit near any sound source- radio, hi -fi, tv, human voice, etc. 
No connections to speaker required, simple wiring -similar to dimmer. 
Black Al case -size 12 x 4 x 7cm. Full instructions. £650 inc. VAT. add 

I Op P. & P. Send for complete illustrated catalogue and price list 

YOUNG ELECTRONICS 
54 Lawford Road, London NW5 2LN. Telephone 01 -267 0201 



NEW TUAC POWER MODULES. 
ful year offering more power 
TP100 * 125 Watts RMS continuous 
Illustrated * 4 RCA 150 Watt 15 Amp 
Ei5.25 * Special layer wound driver 

* Short, open, and thermal * Compact size: 7 x 6+ 
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Now in their second success - 

and quality than ever before. 
sine wave output 

output transistors 
transformer 

overload protection 
x 3 in. 

- TL100 
Illustrated 

,, ;: 
1 ÿíj 

t { +rr+ - ` 

*100 Watts RMS sine wave 
*2 RCA 15 Amp output transistors 
*Rugged transformer driver 

1 O *Full thermal overload protection 
*Compact size: 5 x 5 x 3 in. 

TL60 Eo.75 * 60 Watts RMS 
sine wave 

*RCA 115 Watt output transistors 
*Only six connections to make 
*Same size as TL100 

Specification on all three power modules : 

All output power ratings ±1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0.5%. 
Input sensitivity 60mV into 10kí2° Frequency response 10Hz -25kHz ±2dB. Hum and noise better than -75dB. 
Power supplies vacuum impregnated Transformers with supply board incorporating 
stabilised pre -amp supply : - --- 
PS 125 ±50 volts for one TP100 .. .. .. .. .. .. .. £8.75 
PS 100 f45 volts for one TL100 .. .. .. .. .. .. £800 x " 

PS 60 E40 volts for one TL60 .. .. £6.75 W 
PSU 2 For supplying Disco Mixer 

PRE AMPLIFIERS 
All Tuac audio modules are constructed on glass fibre P.C. board, are ready assembled and fully tested. Low noise silicon VA08 ILLUSTRATED and FET transistors together with H.S. carbon film resistors are used throughout. Extensive research has gone Into the 
various wide range tone control circuits, producing superb sound quality from any signal. Previous range still available. 

, . 

40V d.c.; 60mV o /p. 

VA08 Vol, Treb, Mid and Bass Controls. HI IMP. FET I /P. Suitable Mic, Guitar, Radio, Crystal /Ceramic f4.22 j ,-,,; P.U. Sensitivity 4mV. Treb +35dB at 16kHz, Mid +20 -75dB at 1kHz, Bass +20 -10bB at 40Hz. I 

VAO g Vol, Treb and Bass Controls. 8mV sensitivity. Treb +28 -15dB at 12kHz, Bass f18dB at 40Hz. E3.72 ! 
AMF01 Tuac Auto Fade Unit fades music when you speak. f4.40 Auto Mic Over -ride for Disco use. Feed Deck and Mic Pre -amps in. Auto fade O/P to main Amp. SIZE 6 X 2" X 1 

3OmV operating level. Depth and Vol. Controls. 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS. 

TUAC DISCOTHEQUE MIXER 

7}f + 

,Q Q Q p Q Q a - Designed for the discerning D.J. of 
Offering a vast variety of functions. 

WITH AUTO FADE 
professional standard. 222.50 

Auto Manual Sw. Tape Vol, L & R Deck Faders, 
Vol, Selector. Master Vol, on /off sw. Max. output 

PANEL SIZE 18" x 4f" DEPTH 3" 

TUAC Controls: Mic Vol, Tone, Over -ride depth, 

9Olse 
d, 0 F? .0 

Dim. 
r. Deck Volume. Treb. & Bass. H. Phon 

1V RMS. Specification as VA06. 

TUAC HIGH POWER AMPLIFICATION -built to high 
- standards, and built to f 

_.,.¡ __. last 
_______-:,_.:=-- =TUAC - 50 WATT RMS SINE WAVE 
4 ® (t t' t t. ALL PURPOSE AMPLIFIER 

Suitable for Disco, PA, Guitar. 4 inputs, ==-_ -_ _ -- 2 volume controls. Master volume, treble, -- - middle and bass controls. Rugged cir- 
cult, rugged leather -cloth covered case, 
short and open circuit protection. Tone 
control specification as VA08 pre -amp. 
FULLY FUSED. -- TUAC £42.25 

Q, e !, i"` - WATT 
5i.'- 

.}n 6 
/ 

WATT 50 

MANUFACTURERS OF ELECTRONIC AND 

SPECIALISTS IN QUALITY TRANSISTOR A 4 

AMPLIFICATION EQUIPMENT TUAC v 
EQUIPMENT 

TUAC LIGHT MODULATORS 
Constructed on plies fibre 
P.C. board, Individually "ir. - .R rA 
tested. -1 
Three channel light mod- 
ulator will control three }â 

separate seta of lights, up 4y'VA. A'`1Ef AS. , 

to 1000 Witte each set. One i .L 
channel responds to the !+" 
bass, one to the middle, and 
one to the high frequencies. 3 Channel SILMB illus. 
Input sensitivity only 0.5 
Watt I Three individual controls allow for adjustment of 
the three channels, and a master sensitivity control allows 
for Input levels up to 100 Watts to be safely accommodated. 
Full Interference suppression. Full SILMB 3 Channel 
wave control. Isolating input trans- J 
former does not affect Amplifier £ / e45 operation. Fully Fused. 

SINGLE CHANNEL VERSION S2LMB 
Increased capacity of 1800 Watts. S2LMB I Channel 
Sensitivity control. Isolating Input £647 transformer does not effect amplifier o 
operation. 

TRANSISTOR UNIVERSAL 

AMPLIFICATION COMPANY LTD 

163 MITCHAM ROAD LONDON SW17 9PG 
OPEN 6 DAYS A WEEK. 9.30 a.m. -- 6.00 p.m. 01 -672 31 37;9080 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
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These are just four of a complete range of technical publications, 
log books and maps for the Radio Amateur. Send s.a.e. for complete list 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01 -837 8688 

D,LY. 

ELECTRONIC 

ORGAN 

KITS 

In use throughout 
the world by 

professionals 

uAUAIAUikillUELZ 

LUISMAULIALIALI 

*Portable -4 octave keyboard with 10 voices, 3 pitches - 
vibrato, E14529. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
E250.93. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, E406.00. *Console 
-2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion, 

3 Couplers, etc., at L572.55. 
V.A.T. please add 10 °ó -show separately on order. 

ALL COMPONENTS CAN BE BOUGHT SEPARATELY. 
SEND 50p FOR LATEST CATALOGUE WHICH IN- 
CLUDES SPECIALIZED COMPONENTS, HI -FI EQUIP- 
MENT, ELECTRICAL HOUSEHOLD APPLIANCES AND 
MUSICAL INSTRUMENTS. 

ELVINS ELECTRONIC 

MUSICAL INSTRUMENTS 
YOU ARE WELCOME TO VISIT THE ONLY D.I.Y. 
ELECTRONIC ORGAN CENTRE IN EUROPE 
AT 12 BRETT RD., HACKNEY E8, TEL. 986 8455 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

THE T.V. GRAVEYARD OF THE NORTH, AS SEEN ON T.V. 

CLOSE TO THE MOTORWAY. PLENTY OF FREE PARKING 
SPACE. EST. 1935. 

SPECIAL OFFER 
1000 PYE 19" 13 Channel T.V. Sets. Brilliant Picture, Extra Slim 

Bench Tested. Sold with Money Back Guarantee. Hurry, have a 

second set at the price of £550. Plus carr. and ins. LI-80. 
Students Wireless Procedure Training Set comprising mike, 
single LR phone and connector in small wood box, 80p post paid. 

COMPLETE UNTESTED T.V. SETS. With back and all valves. 

BBC 1 and ITV 17" 90" Tubes LIMO. 17" 110' Tube E2-20. 19" 

0.30. Carr. and ins. on any set LI -75. 

Fifty T.V. Valves. Good assortment not -tested 50p. Post -Paid 

} Cwt. of ex Government Scrap Resistors, Panels and Gears, etc. 

30p. Carr. 80p. 

SPEAKERS REMOVED FROM T.V. SETS, all 3 Ohm 21 Watts. 
7 x 4 ", 6 x 4 ", 8 it 21 ". All at 27p. Post and packing 12p. 

TOP QUALITY TAPE. Reel to Reel 5" ST, 44p 5" LP S5p. 5f" LP 

60p. 7" ST 66p. 7" LP 80p. Cassette Types C60 35p. C90 45p. 

C120 55p. Post on any tape lip. 
lap Earpiece 8 Ohm Magnetic 3 -5 lip. 
Ex Equipment Valves all tested on our Mullard Valve Tester 
before despatch. 3 months guarantee on all valves. Single Valves 

Post 3p, over Post Free. 

ARPI2 6p PCF80 6p PY82 IOp 

E091 5p PCC84 6p PY33 20p 
EF80 IOp PCL82 14p U191 20p 

EBF89 I5p PCL83 15p 6B W7 12p 

ECC8I lip PCL84 15p 6U4 20p 

ECC82 12p PL82 lop 6F23 I5p 
EF9I 5p PL83 IOp 20P1 12p 

EY86 22p PL36 lip 20P3 lip 
EF183 20p PY81 IOp 30F5 20p 

EF184 20p PY801 
PY800 

17p 
lip 

3OFLI 

ABOVE PRICES INCLUDE V.A.T. 



TRANNIES 
1 Dockyard Station Road, 
Old Harlow, 
Essex 

P /P 120. Catalogue 10p. (Saturday callers welcome) 

74 Series TTL 
SN7400 
SN7401 
BN7402 
SN7403 
SN7404 
eN7405 
BN7406 
SN7407 
BN7408 
8N7409 
BN7410 
BN7411 
SN7412 
8N7413 
8N7416 
SN7417 
81.27420 
8N7422 
BN7423 
BN7426 

1 
017 
0.17 
017 
017 
017 
0.17 
0.89 
0.89 
0.20 
0.20 
017 
0.28 
0.89 
082 
048 
048 
0.17 
065 
0.65 
0.55 

25 
0'18 
0-18 
0.18 
0-18 
0.18 
0.18 
0-84 
0.89 
0-19 
0.19 
0.18 
0.27 
084 
0-29 
0-44 
0.44 
0-18 
058 
0.68 
058 

8N7426 
SN7427 
8N7428 
BN7430 
SN7432 
8227433 
5227437 
8327438 
8527440 
8N7441 
8N7442 
BN7443 
8N7444 
BN7445 
SN7448 
8527447 
BN7448 
SN7450 
8N7451 
SN7453 

1 26 
050 
0.50 
0.77 
0.17 
0.50 
0.88 
0.71 
0.71 
0.17 
0.74 
0.74 

6148 
1148 
6198 
1107 
098 

110 
017 
0.17 
0.17 

0.48 
0.48 
07e 
0.18 
0.48 
0-88 
0-88 
088 
018 
0.71 
0.71 

188 
1188 
1195 
2104 

0.88 
2107 
018 
048 
0.18 

8N7454 
8N7480 
8N7470 
BN7472 
5147473 
SN7474 
BN7475 
8N7478 
BN7480 
8N7481 
SN7482 
BN7483 
8N7484 
SN7485 
SN7488 
SN7489 
BN7490 
8N7491 
SN7492 
BN7493 

1 
0.17 
0.17 
0.82 
0.82 
041 
0-41 
0.50 
0.44 
0.74 

61.82 
0.98 

61.21 
2110 
18.96 

0.85 
28-05 

0.88 
2110 

0.74 
0.74 

26 
0.18 
0.18 
0.29 
029 
0.89 
0.89 
0.48 
0.48 
0.71 

1127 
0.96 

6116 
6105 
6286 

0.84 
2878 
280 

1106 
0.71 
0.71 

1 26 
8N7494 0.85 0.82 
8N74O5 085 0.82 
8147496 0.96 0.98 
8N74100 2182 2178 
SN74104 6107 2104 
61474105 2107 1104 
8N74107 0.44 0.42 
8N74110 0.81 0.59 
8N74111 1188 1127 
81474118 2110 1105 
85174119 1149 1188 
5N74121 0.44 041 
0N74122 2154 6148 
5N74123 6808 2297 

Devices may be 
mixed to qualify for 
price breaks. 

100 plus lese 10% off 
25 plus break. 

Linear Integrated Circuits 
301 DIL 0-60 
301 T099 0-56 
301 8 Pin DIL 0.48 
303A DIL 0.89 
301A TO99 0.89 
301A 8 Pin DIL 0.88 
307 DIL 0.89 

307 TO99 0.89 
307 8 Pin DIL 268 
308 T099 28-90 
308A T099 27-40 
709C DIL 0.86 
709C TO99 0.84 
710C DIL 0.44 

710e TO99 0.46 
723C DIL 0.99 
723C TO99 21.00 
741C 8 Pin DIL 0.85 
741C 14 Pin DIL0.86 
7410 TO99 0.88 
747C DIL 0.80 

748C DIL 
748C TO99 
1437 DIL 
1458 T099 
3048 DIL 

0.62 
0.42 

111.80 
11.80 
0.84 

Electrolytic Capacitors - - - 
4 VOLT 

470F 64p 
IOOoF 64p 
220µF 64p 
330µF 64p 
1000µF 13p 
4700µF 29p 

6.3 VOLT 
33µF 64p 
68µF 64p 
1500F 64p 
470µF Ilp 
680µF 13p 
1500µF 18p 

2200µF 18p 
33000F 26p 
6800µF 40p 

10 VOLT 16 VOLT 
220F 6tp 1000µF 17p 
47µF 64p 1500µF 25p 
IOOAF 64p 20001AF 43p 
220µF Op 3300µF 38p 
330µF 10p 6800µF 65p 
4700F 10p 
1000µF lip 
1500µF 20p 25 VOLT 
22014/F 24p 100F 64p 

22µF 64p 
16 VOLT 471.4F 64p 

15µF btp 100µF 8p 
33µF 64p 150µF 8p 
68µF 64p 220µF 10p 
150µF 8p 4700F 13p 
220µF 9p 680µF 20p 
680µF 17p 1000µF 22p 

25 VOLT 
2200µF 39p 
5000µF 68p 

40 VOLT 
6.8µF 64p 
150F 64p 
33µF 64p 
47µF 64p 
100µF 9p 
1500F 10p 
2200F 11p 
470µF I9p 
680µF 25p 
I000MF 25p 

22000F 44p 
3300µF 65p 

63 VOLT 
1µF 64p 
22µF 6 }p 
47µF 64p 
6.8µF 64p 
10µF 64p 
22µF 64p 
68µF 10p 
100µF Ilp 
150µF 13p 
220µF 19p 
330µF 22p 
470µF 26p 
1000µF 44p 

Mullard Polyester's 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 001µF, 1.015µF, 022µF, 3 4p. 033µF, 0.0470F, 0.088µF, 4p, O-IpF, 49p. 016µF, 02.2µF, 65p. 0-330F, 7p. 0 47µF, 99p. 088µF, 12p. 1 OpF, 14p. 15µF. 22p. 22í.F, 27p. 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V, 0001µF, 00015µ1,, 00022pF. 0.003312F, m 0047/AF, 29p. 00088µF, 0 O1AF, 0015µF, 0022µF, 
003312F, 85p. 0047µF, 00681.2F, 0 1µF, 49p. 015µF, 8lµ 22µF, 8 ;p. 033µF, 12p. 0-47µF, 149. 180V : O.OIAF, 0 015pF, 022µF, 0033µF 0047µF, 0088µF, 8p. 04µF 84p. 046µF, 45p. 022µF, 6 ;p. 0330F, 61p. 047µF, 89p. 068µF, 129. 10µF, 14íp. 

Popular Transistors 
and Diodes 

'4 
$s4 

(Many other types stocked) 
AC107 16p ÁD149 40p 8C157 189 BFY50 179 2N3053 289 40836 88p 
AC126 14p AD181 82p BC 148 129 BFY51 179 2N3054 Sop DIODES AC127 149 AD182 82p BC159 189 BF Y52 17p 2/43055 629 
AC128 14p AF114 15p BC168 llp MP8111 869 2N3702 lip 1N914 8p 
AC142K 25p AF115 15p ß+C189 llp 0C28 409 2143703 lip 1N916 Op 
AC141K 26p AF116 15p 11,182 129 0C35 40p 2143704 llp 1144148 69 
AC178 16p AF117 16p BCD'S 12p 0C38 4bp 2N3705 lip 1N4001 41p 
AC187 14v BC107 9p BC184 129 0C44 149 2143706 lip 1N4002 419 
AC188 14p BC108 9p BC212 12p 0046 14p 2N3707 lip 1144003 650 AC187K 25p BC109 10p BC213 12p 0071 19p 2N3708 llp 1N4004 64D 
AC188K 24p BC147 lip BC214 121, 0081 14p 2143709 lip 1N4005 8p 
ACY20 22p BC148 lip BF194 15p TTP41A 79p 2143710 llp 1N4008 9p 
AD140 40p BC149 12p BF195 17p TIP41A 91p 2N3819 28p 1144007 10p 

OA47 
OASI 
OA65 
OA90 
OA91 
oA96 

99 
9p 

lip 
Bp 
89 
8p 

Volume controls 
POTENTIOMETERS 
Carbon track 500fì to 2.2 meg cl 
Log or Linear. 
Single 18p. Dual gang (stereo) 44p. 
Single type with D.P. .witch 289. 

Resistors 
100 plus 

} watt 5% carbon 1p 0.7p 
5 watt 5% carbon 1p 0.7p 
1 watt 10% carbon 2 ;p 2p 
range 10 ohms to 4 7 

megohms. 
5 watt m/o 2% Sp 2.4p 
range 10 ohms to 1 

megohms. 

All prices 
inclusive 
of V.A.T. 

Carbon 
skeleton presets 
14call high quality type (linear only) 
All values 100 -5 meg ohms. 
0.1 watt Bp each 
0.25 watt 7p each 

Vereoboard 
015 01 

matrix matrix 
25 x 35 17p 22p 
25 x 6 22p 24p 
32 x 32 229 240 
3f x 5 28e 28p 
26 x 17 80p 79p 
32 x 17 81p 11.06 
Pin Insertion tool 820 
Spot face cutter 52p 529 
Pack of 38 pins 922 42p 

209 20p 

SEW Clear Plastic 
Panel Meter 

UP TO 26% 07P POPULAR SEW METERS. 

Type MR38P I- 21/32ín 

0 -500µA 
0 -1mA 
0 -10mA 
0 -100mA 
10 -300 volts 
B meter lmA 

Type SWI00 x 80mm. 

0-30µA 
0-50µA 
0 -100µA 
0 -600µA 
"VU.. meter 

Edgewise Meters 
3- 17/32in x I- I5 /32in x 2 }in 

Square Front 
Normal Prise 

£2.50 
12.60 
12.60 
12.60 
12.60 
12.85 

600µA 
lmA 

Normal Price 
13.74 
13.74 
13.74 
13.45 
23.85 

deep 
Normal Price 

13.62 
1362 

Our Price 
12.06 
12.06 
6206 
28.06 
22.06 
62.06 

Our Price 
12.96 
22-96 
2296 
2280 
/8M 

Our Pilo, 
42.85 
62.86 

Transformers 
12 -24 volt 
Secondary 

Volte 

12 
12 
12 

Amps Volte 

500mA 24 
1 24 
2 24 

Amps Part No. Price 
Inc. P/P 

250mA MT111 61.20 
600mA MT213 6188 
1 MT71 2189 

30 volt SO volt 
Secondary 12, 15, 20, 24, 30v Secondary 19, 25, 33, 40, 50v 
Amps Part No. Price loe. P/P Amps Part No. Price Inc. P/P 
1 14T79 12.08 1 MT103 62.54 
2 MT3 12.78 2 MT104 03.75 
6 MT61 16.21 4 MT108 26.00 

Ian, other types available 
Bee our Catalogue. 

We 
are now Stockists of AMTRON 

High Quality Construction Kits II (S.A.E. for full list) 
L 

ÚK65 Transistor Tester 2.50 
UK92 Telephone Amplifier 7-91 
UK I I0 Stereo Amplifier 5 + 5w 11.07 
UKI 15 Hi -Fi Amplifier 8w 4.31 
UKI20 Hi -Fi Amplifier 12w 520 
ÚK125 Stereo Control Unit 6.30 
UK160 I.C. Amplifier 8w 11.07 
UK220 Signal Injector 2.57 
UK235 Acoustic Alarm for Absent- minded Drivers 7.39 
UK240 Parking Lights Automatic Switch 8.66 
UK500 LW /MW /FM Radio Receiver 3530 
UK515 MW Radio Receiver 9.86 
UK640 200mw Light Dimmer 7.24 
UK790 Capacitive Burglar Alarm 7.57 
UK840 Adjustable time lag car Burglar Alarm 6.81 
UK875 Capacitive Discharge Electronic Ignition for internal 

Combustion Engines 14 SI 
TRA I 24 -hour Digital Clock 24.50 

679 



THE HI -FI MAGAZINE 
FOR LEISURE LISTENING 

Britain's exciting new -style magazine in music and hi -fi, 
AUDIO is about every important aspect of the modern 
sound scene -from the make -up of sound, to the latest 
means of reproducing it ...the equipment, its installation 
and its operation. AUDIO examines new trends, looks at the 
latest discs and tapes, shows you how to get the most for 

your money -in clarity, definition and craftsmanship. 

IN THE NOVEMBER ISSUE 
OUT FRIDAY OCT. 19 

Exclusive interview with André Previn. 
Tape recording for beginners. Is that heavy 
turntable really necessary. Up- to -the- 
minute report on Video. Record reviews. 

DON'T MISS 
THIS ISSUE 
20p 



BI- PRE -PAK 
SUPPLIERS OF SEMI- CONDUCTORS TO THE WORLD 

COMPLETE TELEPHONES 
EX. G.P.O. NORMAL 

HOUSEHOLD TYPE 

ONLY fí05 
POST á PACKING 45p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY 2741 
POST & PACKING 16íp 

TESTED AND GUARANTEED PAKS 

879 4 IN4007 Sill. Reo. diodes. 
1,000 MV amp plastic 55p 

8e1 
10 

Reed Switches, l' Ion`, 55p lidlax High Speed P.O. type 
899 200 Lilt rC. tpptnitw b r 

Apgnest : 55 P P&P lsp 

H4 250 Mixed Resirtors. Approx. 55p quantity counted br weight 
P&P 15p 

H7 40 Wlrewo n dReai+ten. Mixed 55p clip. ,né Ives. 
H9 2 OCP7I Light Sensitive 55p Photo Transistor 
N29 20 0C200/112/3 PNP Silicon 

uncoiled TO -S 55p 
HIC 20 I Watt Zener Diodes, 

Mixed Voluses 6.8 -43v. 55p 
HIS 100 Mixed Diode., Germ. Gold 55p bonded, t . Marked .cad 

Unmarked 
HU 30 Short lead Tnmiton. NPN 55p Silicon Plan goes, 
HIS 6 Integrated Circuits. 4 Gates 

P BMC 962, 2 Flip Flop. BMC 945 55 
H40 20 BFY50/2,2N696.2N161) 55p NPN Silicon uncoiled TO -S 
H41 2 Sil Power transistor. 

comp pair 801 3 111 32 55p 

UNMARKED UNTESTED PACKS 

I 50 GNPm, 
A 

wd T nmiaer. 55p 
866 ISO Germanium Diode+ 55p Min. lieu type 
863 200 Trans. m haver: rel.ct. 55p 

Germas 
NPN, PNP, Sil. and 

584 100 säüen DiÖA200,°gAióï 55p 
"4 100 sil. Diode, nub. min. 55p IN914 and IN916 types 
H6 40 250mal. Zoner Diodes 55p DO -7 Min. Glane Typ 
HIS 30 TeP M,t sihten Rettin.ra 55p 750mÁ. Mixed volts 
HIC 15 Experimeneer. Pak of 

Integrated Circuit.. Data 
supplied 

55p 

Hu 20 3 amp. 
vo 
Silo licon Stud Rectifiers 55p mixed 

H2O 20 w '7plaa 
xn %V.es 55p 

H34 I5 PoPwe rSTlaon . 
O 

r- 

CNP. 
,Grm. 

55P 

MAKE A REV COUNTER 
FOR YOUR CAR 
The ' TACHO BLOCK'. This 
encapsulated block will turn any 
0-ImA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

ßl'10 each Itt 

OVER 

1,000,000 
TRANSISTORS IN STOCK 

We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

Silicon planar plastic trans - 
istors. Unmarked, untested factory clear- 
ance. A random sampling showed these to be 
of remarkably high quality. 
Audio PNP, similar to ZTX500, 2N3702/3, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BCI07/8/9, BC168/9 etc. 
Please state Audio NPN or Audio PNP when 
ordering. 
ALL AT 500 for E3.30, 1,000 for E5S0, 10,000 
for E44 P. & P. MP/IMO. 

OUR VERY POPULAR 4p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

R 
VARP&UP 

27óPES 
+F 1 e 0 IOS 

Our famous PI Pak is still 
leading in value for money. 

Full of Short Lead Semiconductors á Elec- 
tronic Components, approx. 170. We 
guarantee at lean 30 really high quality 
factory marked Transistors PNP & NPN, 
and a hose of Diodes á Rectifiers mount- 
ed on Printed Circuit Panels. Identifica- 
tion Chart supplied to give some 
information on the Transistors. 
Please ask for Pak P.I. Only SSp. 
I I p P& P on this Pak. 

A CROSS HATCH GENERATOR 
FOR £3.85!!! 

YES, a complete kit of parts including 
Printed Circuit Board. A four position switch 
gives X- hatch, Dots, Vertical or Horizontal 
lines. Integrated Circuit design for easy 
construction and reliability. This was a project 
in the September 1972 edition of Television. 
This complete kit of parts costs £3.85, 
post paid. 

A MUST for Colour T.V. Alignment. 

ELECTRONIC TRANSISTOR IGNITION 
Now in Pit form, we offer this "up to the min- 
ate" electronic ignition system. Simple to 
make, full inslructions supplied with these 
outstanding features: - 
Transistor and conventional switchability, 
burglar proof lock up and automatic alarm, 
negative and positive compatability. This pro- 
tect is a "star" feature in the September 
edition of "Electronics Today International' 
magazine. Our kit is recommended by the ETI 
magazine. 
Complete kit including p & p £7 92 
Ready built and tested unit £3 02 extra. 

FR EE CATALOGUE 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE -PAN 
LISTS 

PLASTIC POWER 
TRANSISTORS 

NOW IN TWO RANGES 
These e 40W and 90W Silicon Plastic Power 
Transistors of the very latest design. available in 
NPN or PNP at the o shatteringly low prices of 
all time. We have been selling these successfully in 
quantity to all parts of the world and wear* proud to 
offer them rader our Tested and Guaranteed terms. 
Range I. VCE. Min IS. HFE Min 15. 

1 -12 13 -25 26-50 
40 Watt 22p top Ise 
90 Watt } 220 
Range 2. VCE. Min 40. HFE Min 40. 

p 12 

1 -I3 13 -25 26-50 
40 Watt 33p 31p 29p 
90 Watt 384p 36Ip 33p 
Complementary pain matched for gain at 3 amps. Ile extra per pair. Please state NPN or PNP on order. 

INTEGRATED CIRCUITS W stock large rang of ..Cs at very c mpetitive 
prices (/rem I Ip each). These are all listed 
FREE Catalogue, see coupon below. r 

METRICATION CHARTS now available 
This fantastically detailed c calculator 
ngrries thousands of clauined references between 
metric and British (and U.S.A.) m of 
length, area, volume, liquid measure weights etc. 
Pocket Sias ISp. Wall Chart Ile. 

LOW COST DUAL IN LINE I.C. 
SOCKETS 
14 pin type at 16 1p each Now new low profile 
16 pin type at lap each (type 

BOOKS 
We have large selection of Reference and 
Technical Books in stock. 
These are just two of our popular line: 
B.P.1 Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve Sr Transistor 
Data Book 9th Edition; P. & P. 23 }p. 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 

Send far lists of publications 
N.B. Books are void of V.A.T. 

7Sp 

Age 11 -- 
P,eote send me the FREE 8i- Pre -Pak Catalogue. Ilk I NAME 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH 
PLEASE. Add Ilp post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS. or 
11111111 IN MIMI 

BI- PRE -PAK LTD DEPT. D, 222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX SSO 9DF 

TELEPHONE: SOUTHEND (0702) 46344 
CO, REG. No. 820919 



TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include 10% VAT h p. & p. 
12 or 94 volts 

Output V. Si Amps Ref. No. Price 
12V x 2 250mA x 2 MT111CS4 .. . 

£1 22 

12V x 2 500mA x 2 MT213CTf . . 
. . £150 

12V x 2 lA x 2 MT71AT$ .. .. £198 
12V x 2 2A x 2 MT18AT .. .. £272 
12V x 2 9A x 2 MT7OAT .. .. £3.35 
13V x 2 4A x 2 MT108AT .. .. £877 
13V x 2 6A x 2 MT72AT .. £418 

80 volts. All tapped at 0- 12- 15- 20 -30V. 
Output Output 
Amps. Ref. No. Price Amps. Ref. No. Price 
500mA MT1I2CT$ £1.47 4A MT21AT £408 
lA MT79AT$ £248 5A MT61AT 16.44 
9A MT3AT £2.89 
8A MT2OAT £848 

60 volts. All tapped at 0.19- 25- 33- 40.50V. 
600mA MT102AT$ £192 SA MTIO5AT 13.02 
lA MT103AT £2.87 4A MT108AT £820 
2A MT104AT £4 20 5A MT107AT 19.14 

80 volts. All tapped at 0.24.30- 40- 48 -60V. 
500mA MT124AT$ £208 2A MT127AT £4 06 

lA MT126AT £294 3A MT125AT U-81 
AUTO -WOUND RANGE 

Power 
output Winding tapped at Ref. No. Price 
20VA 0.115- 210 -240 RMT113CT 11.22 
75VA XMT64AT £212 
160VA 0.116- 200.220- 240 XMT4AT 1885 

406V Output at 50 HZ. Ret. ITBATBSAT 
£Price 

C -D Ignition System by R. M. Marston, Esq., 
Wireless World 13 "00 

EQUIPMENT RANGE 
elec. output (r.m.e.) Ref. No. Price 
3.0.5 V. 200mA MT238C8f 1112 
9 -09 IOOmA MT13C99- £142 
12.0.12 50mA MT239094 11.12 
20 -0 -20 30mA MT24ICSt 61.12 
0 -20 x 2 300 x 2 MT214CT$ 11.74 
0-8-9 x 2 600mA x 2 MT207CT$ £2 08 

0 -15 -20 x 2 600mA x 2 MT205AT$ £2.95 
0-15-27 x 2 500mA x 2 MT203AT £548 
0 -15.27 x 2 lA x 2 MT204AT £4 70 
20.12 -0 -12.20 700mA (d.c.) MT221AT £189 
AT Indicates open universal flying with tags; CT Is open 
U -clamp fixing with tage; C8 is open U -clamp flying with 
P.C. spills; with interwinding screen; f untapped 240V 
Primary ;f tapped at 210.240V; other Primaries tapped 
at 200-220-240V. 

Over 200 types in stock through agente or direct. 
Please send for lists. 

DOUGLAS ELECTRONIC INDUSTRIES LTD., 
Direct Sale, Dept. P.W. Thames Street, LOUTH. Lincs. 

LN11 7AD 

£8.75 
Solve your communica- 
tion problems with this 

4- Btatlau TranWtor Intercom system (1 muter and 
8 9abs), in de -lure plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 86ft. and 
other accessories. P. 8 P. 45p 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On oft switch and volume control. Price 61895 
P. & P. 60p 

1 
ER B I BY AIAR 

OUR 
RICE 

ONLY 
£4.95 

Same as 4 -Sic rcom or two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. De -Luxe Model complete with 66ft. connect- 
ing wire. Complete with Battery. P. & P. 33p 

T dns_°rM 7f. fr7NC'Nf lJMfl /F/ER 

44111414...._ 

£3.99 
y not boost 

business m- 

'ency with this incredible De -lune Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Complete with Battery. 
P. & P. 26p. Pull price refunded if not satisfied in 

7 days. 
WEST LONDON DIRECT SUPPLIES (PW.111 

169 KENSINGTON HIGH STREET. LONDON. W.B. 

ambit 
international 
W. S. POEL-P. L. A. BURTON 

We believe that there Isn't much point in trying 
to sell people advanced technology if there isn't 
the data and application advice service to back 

it up. Who wants an LED 7 segment display with 

special decoder, latch and driver if there is no 

advice on what to do with ít7 So, when you take 

a look at AMBIT's catalogue (10p), you will be 

pleasantly surprised to find full data on all the 
ICs, PLUS applications circuits, PLUS references 
to magazine articles which have employed the 
device. (Copies of the articles available too.) 
Here are a few samples of the AMBIT range:- 

FND70- matched 7 segment LED displays £2.10 
each, with data. 5v working. 4 for £7.90. (4" s } 
0360 -custom LED driver IC. More than a 7447, It 
Includes decoder /driver /latch /ripple blanking. £220 
each (with data). 4 for E7.50 (16DIL) 
LM360 -a versatile 2w /12v, 4w/18v audio IC. Only 
one external component, apart from Input /output 
capacitors. £1.45 (with data). 
N E561B PLL £3.50, NE565A PLL £2.60, NE567 
PLL £2 50. 
NEW FROM LITHIC : twin 587 tone decoders In 
one package, only £410 each. (All PLL with data) 
TAD100 -well tried AM receiver IC. £1.55. 
TBA851 -SGS radio IC, with rf /osc /mix /If. AM or 
FM. £2.50 each, with 12 -page data and ceramic 
IF filter. 
All LITHIC /FAIRCHILD /RCA /TEXAS /MOTOROLA 
etc. devices obtainable to order. SAE for quotes, 
please. 
Discreteo Include RF power. 
BLY33 /40200 £1.40, Sets of 4 devices that give 
30W out (min) at 145 MHz. 100mW drive needed. 
£6.20. 40673 (prot. gate 400 MHz mostet) 57p. 
B F256LB (1000 MHz working J FET) 37p. 

Other bits :- 
Dalo PCB marker pans 60p. NICADS 1.20/ 
1 8A LI-75 each. 10 nicads -12v for £17 -S0. 
Full range of Ignition suppressors, shrouded plug 
caps only 50p, etc., etc. 

A full range of TOKO ceramic and mechanical 
filters. 
CFT455C 8KHz ceramic filter (with data) .. 550pp 

CFT455B 8KHz 55p CFU455C 4-8KHz 
4, 5 or 7KHz mechanical filters .. E1 40 

Plus the range of TOKO Inductors for stereo, radio 
and te, ultra sonlcs etc. 

CFS 10-7 ceramic 10.7 MHz FM filters, 40p each. 
(Block filters 

srs can 
an end to twiddling cores to 

SPECIAL : STEREO pilot tone filter, two channel 
for E2.10 each (with data). Removes 19138KHz. 

See our catalogue for full details. 

Unused surplus at silly prices: - 
Ceramic capacitors: -(many low values between 
0 4pt and 71p1) then 13, 16, 33pí. All 1p each. 
Polystyrenes: 2.7pí, 5, 8.8, 10, 15, 22, 27, 33, 47, 

88, 100, 150, 220, 470 all at 1.5p each. 
1000pí solder feedtrus 1p each. 1000+1000 with filter 
type ferrite bead built In, 2p each. 

BNC plugs 50 L 75 ohm Straight, plus 50 ohm 
angle, only tp each (In makers packets). 

Discs. -001, 100v at 1p; 0047, 25v at 10; -047, 25 
and 1, 18v at 2p. 

Terms: CWO, credit accounts available. ALL PRICES INCLUDE VAT. Post 5p 

per order under £1. Free over £1. Send to:- 
37 HIGH ST., BRENTWOOD, ESSEX 
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Project 60 FM Tuner EIS 25 (£1.85) 
2 Z30/Stereo 60/PZ5 L16.75 (L2-05) 
2 Z30 /Stereo 60/PZ8 L106S (E2ß5) 
2 Z50 /Stereo 60/PZ8/Trans E23ß0 (£2 -70) 
Z30 £3 50 (55p) Stereo 60 £7 80 (98P) 
Z50 £4.30 (83p) Trans for PZ8 £2-11S (50p) 
PZ5 £3-47 (57p) 2000 Amp £22.00 (£2.70) 
PZB £6 30 (83p) 3000 Amp £3150 (£3.35) 
AFU £4.40(64p) 2000 Tuner E27.00 (E2 -S0) 
PZ8 £6.40 (84p) 3000 Tuner £27 00 (£2.90) 
016 £5 90 (79p) Project 605 £2008 (£2.40) 

PROJECT 60 KIT £2 70 (49p) 
Our extremely popular kit contains the extra 
capacitors, din plugs and sockets, cable and fuse - 
holder needed to complete Project 60. 

BATTERY ELIMINATOR BARGAIN 
Introducing the most £3.60 (58p) 
versatile battery 
eliminator ever offered, 
with a high current 
output that makes It 
suitable tor operating 
most battery tape recor- 
ders, record players, 
cassette recorders and 
shavers. Input 200/240V. 
Output voltage selected 
by front panel switch 
may be net to 3V, 4.5V, 6V, 7-5V, 9V and 12V at 
500mA. 

IC RADIO CHIP TBA651 L2.10 (32p) 
The world's most advanced IC radio chip. Con- 
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGC circuitry and voltage stabilizer. With 
data £2.10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors, capacitors and IF filters Is 
available to go with the chip for £1.75 (29p). 

S -DECS AND T -DECS 
S -DECS £1.44 (25p) I 1 g 

T -DECS E2 MI (40p) ' 

µ-DEC A E3-18 (43p) 46; e. 
18 di! IC e 
carriers E1-20 (17p) 

SINCLAIR SUPER IC12 L2,10 (43p) 

Supplied 1w 
complete with 
free 44 page 
Instruction 
booklet and 
printed circuit 

DELUXE KIT 
Includes all parts for the printed circuit and vol- 
ume, bass and treble controls needed to complete 
the mono version L1.55 (26p). Stereo model with 
balance control £3.50 (46p). 
BASIC KIT FOR THE IC12 
Contains components for P.C. board and volume 
and simple tone controls. Mono version E1.25 
(24p). Stereo model with balance control E2.90 
(40p). 
IC12 POWER KIT 
A set of components to construct a 28V 0.5 Amp 
power supply E2.47 (50p). 
LOUDSPEAKERS FOR THE 1C12 
5' 8 ohm £I.10 (27p). 5' x 8' 8 ohm E1-55 (37p) 
10' x 8' 15 ohm £2.29 (44p). 
PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickups, mica and tuners 
with 3 position euualization switch. Mono model 
£1.30 (24p). Stereo model £2.30 (34p). Type 2 for 
ceramic or crystal pickups. Mono 60p (17p). 
Stereo E1ß6 (23p) 
SEND SAE FOR FREE LEAFLET ON KITS 

SINCLAIR EXECUTIVE CALCULATOR 

0000 00000 00000 
_ 000111111 

NOW ONLY £38 00 (£4 00). 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. 
Mail order only. No callers, please. 



SURPLUS BARGAINS 
POWER UNIT I/P 115v 50c /s, 0/P 0 to 26v DC smoothed 
at 3 amps cont. can be adjusted from 0 to 26v by means of 
small variac on front panel, supplied tested with circ and 
Auto Trans to use unit on 240v £7.70. SCOPES Hartley 
type 13a D.B. gen purpose scope for use on 230v mains 
supplied with probe, leads, circ & copy of service manual 
tested £2695. SCOPES American type TS.34 portable type 
single beam gen purpose 2" tube with magnifier, Y amp 
bandwidth to 2 Mc /s T.B. 10c /s to 5OKc supplied with leads, 
copy of service manual tested, these are for use on 115v 
50c /s 240/115v Auto trans supplied £2365. FIELD TELE- 
PHONES type J metal cased req 2x1 .5v cells tested £1050 
per pair. POWER UNIT 917 I/P 230v 50c /s O /Ps EHT 2Kv 
at 5 Ma, H.T. 600v at 160 Ma supplied from two separate 
320v trans, 4v 2a for CRT heaters, 6.3v 2a twice supplied 
with circ, these will supply most surplus Ind units £6.38. 
BATTERIES as follows 24v 25 A /Hr made up of two 12v 
units size 12x8x6" £1010 also 24v 4 A /Hr 24v only size 9x4x24 
£4 also 6v 40 A /Hr metal cases £319 all new supplied with 
filling & charging inst. TEST SET with meter 2.5 Ma FSD 
scale 0 to 25 linear, 24" dia, 3 yaxley type rot swts 2p 8w, 3p 
11w, 4p 11w, also terminals close tol res, neon ind etc in 
neat carrying case. Note these can be modified to make a 
5 range DC voltmeter instructions supplied (no extra parts 
required) £2. SLOW MOTION DIAL UNIT overhaul ratio 
16.1 4" dia dial, as 4" dia 0/P shaft parallel to front panel 
both fast & slow knobs are fitted precision unit £170 
RACK CABINETS 19" type fully enclosed with front door 
overhaul size 41" H 224x224" side & back panels can be 
removed good quality unit made for Auto Elec USA £11. 
TRANSISTOR INV TRANS 12v to 300v at 150 Ma with 
circ £1.90. TRANSISTOR MOD TRANS 2x0C35 to 
QQV3 -20 with driver trans £135. COAX CABLE high quality 
cable } OSD 75 ohm 20yds for £1 32. COAX SKS B.N.C. 
type single nut fixing UG910 75 ohm PTFE 5 for 55p. I.F. 
TRANS valve type 10.7 Mc /s 3 for 55p. HEAD & MIKE 
SETS moving coil type for 19 set new £170. BLOWER 
MOTORS double ended type 6 to 28v DC overhaul size 
6x4" new £1.79. SPEAKERS 3 ohm size 3x3" 55p. TUNING 
CONDS split stator 25pf per section 4x1" shaft 2 for 55p. 
CODER UNIT contains 10 valves 12AT7, 6x4, 12AU7 etc 
13 min relays will work on 12v, swt unit with 12 min micro 
swts complete in case £2.70. HEADPHONE MATCHING 
TRANS & LEAD matches high impedance 0/P to low Z 
phones 5ft lead with standard plug new 60p. COAX PLUGS 
& SKS Belling Lee T.V. type 5 pairs for 60p. YAXLEY 
SWTS 4p 11w 4b with low value res & knob 76p 4p 4w 2b 
with res & knob 40p. SWT UNIT part of motor driven ass 
4p 12w 4b & 2p 12w 2b with shorting wafer 64p. LAMPS 
aircraft type double fil with silvered reflector dual 14 watt 
28v new 5 for 65p. NEONS wire ended type 1/25th watt req 
470K res for 240v new 10 for 55p. METER UNIT X POINTER 
scale marked L & R FSD 115 to can be used as Stereo 
Balance Ind circ supplied new £1 58. VALVES 5U4, 6X5, 
6SN7, 6SL7, 85A2, 12AT7, 12AX7, 6AK5, 6BH6, 6H6, 6SK7M, 
6SA7, 6N7, 5Y3GT, 6J6, 6X4, CV173, EF50, 68A6, 6SA6, 
CV2179 (Sim to N78), 082, ECC88, any 3 for 55p also 5763 
44p, QQVO3 -20 with base & TC £2. RELAYS R.F. switching 
type coil 12v uses sealed reeds as 2 NC & 1 NO R.F. con- 
tacts & 2 NO aux contacts size 1x1x14" suitable for RF, Video 
& A.F. swt 55p ea 10 for £4.40 AUDIO OSC type TS -382 
covers 20c /s to 200Kc in 4 ranges, 0/P 1µV to 10 volts R.M.S. 
in 7 ranges, built in freq check at 60 & 400c /s, fitted 0/P 
voltmeter, I/P 115v 50c /s supplied with Auto trans & copy of 
Service Manual tested £215. NIC CAD BATTS. 6v units 
2.5 A /Hr £2 ea. 

List of cires and manuals available, S.A.E. please. 

THE ABOVE PRICES INCLUDE POST /CARR. 
AND V.A.T. CHARGES. 

Carr. charges apply to mainland only, all goods 
ex equip unless stated otherwise, S.A.E. with 

enquiries. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 

Tel. 444278 (0742) 

QUALIFY 
TO EARN MORE MONEY 

In a better job 
Exciting new career opportunities! They're just waiting to be grasped -in the ever -growing industries of electronics, radio and television. And with ICS behind you, you can soon win the qualifications you need to assure your career success. Win them in your own time, in your own home, by starting an ICS learn -as- you -earn correspond- ence course now. You get personal, individual attention from really expert and experienced tutors. We teach you the theory, we teach you the practice. Books and components are provided. So is all the assistance, all the backing you need. 
We also have a complete range of courses at the ready for people keen to score success in other fields. Whatever qualification you're after, we can help you get it, whether you're pushing ahead where you are or switching to something completely new. 
Take your first step now towards a better paid. more assured future. 
Send for your FREE Careers Guide today. 

Take one of these 
courses 

Society of Engineers Graduateship (Electrical Engineering) 
C & G Telecommunications Technicians Certificates 
C & G Electrical Installation Work 
C & G Certificate in Technical Communication Techniques 
C & (: Radio Amateurs 
MET General Certificate in Radio Telegraphy 
Audio, Radio and TV Engineering & Servicing 
Electronic Engineering Maintenance, Engineering systems Instrumentation & Control systems 
Computer Engineering & Technology 
Electrical Engineering, Installations, Contracting, Appliance s Self -build radio courses 
... or take one of these if your future lies in other gelds 
GCE O and A Level Management, Marketing and Basic foundation for success in 
a thousand and one careers - 
recognised by everybody. 

All Boards -64 subjects 

Building 
Tuition for recognised technical 
qualifications in all fields. 
Architecture 
Builders Quantities 
Carpentry, Joinery 
Draughtsmanship 
Quantity Surveyors 

Clerk of Works 
Heating, Ventilating 

Engineering 
Theoretical and practical 
tuition geared either to 
professional and technical 
examinations or to vocational 
(non -exam) courses. 
Mechanical, Motor, Diesel, 
Chemical 
Welding 
Refrigeration 
Draughtsmanship 
Garage Management 

Business 
Instruction in the latest proved 
principles and techniques 
used in each highly specialised 
area. 
°Personnel 
*Administrative 
'Works 
'Transport 
Business 
industrial 
Sales 
Marketing 
*Advertising 
Marketing 
'Public Relations 
Sales 
Business 
Computers 
Purchasing 
Book- keeping 
'Work Study 
Storekeeping 
Small Business Owners 
Fire Service 
Promotion and Institute of 
Fire Engineers 
Police 
'Entrance and Promotion 

Courses for appropriate profession 
to ICS Diploma courses. 

POSTTOI).1Y fGR RI L DI-7:1lLS 

i 

al exams available in addition 

your key to a 
brighter better future 

To: International Correspondence Schools, Dept. 232X 
Intertext House, Stewarts Road, London, SW8 4UJ. 

Name 

Address 

Age Occupation 

L Accredited by the C.A.C.C. 

683 



Fully guaranteed 
Individually packed 

VALVES 
13122 1176 ECH84 40p 0A2 389 
CY31 40p ECM() 40p OB2 86p 
D4F96 409 ECL82 S1D PABC80 35p 
DF96 40p ECL83 63p PC97 41p 
0296 51p ECL86 SBp PC900 42p 
DL92 32p EF36 50p PCC84 36p 
DL94 95p EF37A 859 PCC89 45p 
01.96 40p E1,40 829 PCC189 49p 
DM70 40p E1741 65p PCE800 75p 
DY86 29p EF80 269 PCF80 23p 
01787 28p EF83 80p PCF82 279 
DY802 SOD EF86 Sip PCF84 54p 

E88CC/01 
6108 

E180CC 87p 

2E86 
EF89 
EF91 
F.F92 

27p 
26p 
279 
ß1p 

PCF86 
PCF200 
PCF201 
PCF801 

509 
60p 
60p 
94p 

2181CC 909 EF96 81p PCF802 45p 
2182CC 29183 989 7017805 80p 

11.08 2E184 Slp PCF806 659 
EAU 189 EFL200 67p P0F808 85p 
EABC80 27p EL34 69p PCH2O0 BóP 

EAF42 48p EL41 Up PCL81 50p 
EB91 209 EL84 Lip PCL82 30p 
EBC33 46p EL85 57p PCL83 60p 
EBC41 50p EL56 88p PC184 35p 
RCM Up EL90 81p PCL85 409 
EBF80 SBp ELM SBp PCL86 43p 
9.BF83 40p RL500 76p PFL200 809 
EBF89 87p E1.504 789 PL36 509 
20011 279 EMS! 22p PLR! 40p 
ECC82 259 ESI50 St PL82 35p 
ECC83 26p RM84 31p 71.83 38p 
ECC84 279 EMS? 890 71.54 309 
ECC85 86p F.Y51 86p PL000 629 

0.0086 SOp EY86 86p PL504 629 

ECC88 89p EY81 
14Y88 

40p 
40p 

PL508 
PL509 

709 
£1 05 

ECC189 489 E241 459 PL802 889 
ECF80 819 EZeO 22p 754 £2 50 
ECF82 Up EZ81 24p 7033 559 
ECF83 67p 
ECF801 569 

GZ34 
0y,37 

.52P, 
0 

PYel 
PY80 

rV82 

35p 
SOp 
229 

EC1181 Up KT66 6210 rosa 30p 
ECH83 40p 278 £1.80 PY58 32p 

V.A.T. 

TRANSISTORS, ZENER DIODES etc. 
0A5 20p OC71 12p IN823A £1 30 32154 95p BC108 lOD 0E0115 45p 
0A10 269 0072 20p 124785 60p 32159 6146 BC113 10p 0E0118 60p 
0A70 10p 0073 809 IZMTb 35D 6FRb 46p BC118 20p GEX86 1160 
0A71 10p 0075 269 IZMT10 889 12FR60 789 501772 16p NKT222 20p 
0A73 7p 0076 25p IZT6 67p 40954 11.26 8F115 85p 220304 60p 
08.74 7p 0081 20p IZT10 63p 40595 6186 BF173 209 RA8310AF 
0A79 (6015 0081D 20p 20385 blp 40638 6196 BFY61 20p 88p 

lOp 0081DM 209 20403 519 40688 6196 BFY62 20p 80918 28p 

0A81 89 0082 26p 22918 879 40689 6140 88 45p 80928 Up 
0A91 7p 0C82DM 80p 221304 Up AC128 Up 1382 479 80938 32D 

0A200 7p 00O3 96p 221306 2bD AC127 269 B8Y29 S6D BD94 Elp 
0083B 16p 221307 259 AC128 90p 130100 £1.80 8D988 469 

0A202 109 OC84 25p 322147 64p AC178 80p BYZ13 96D V405A 409 
0A210 26p OC122 60p 2N2411 11.60 ACY17 86p BYZ16 08p Z2A51CF 78p 
OA211 80p 0C139 26D 2N2904A 25p ACY28 17p OR81/10 26p Z1111 23p 
0022 50p 00140 40p 2N2989 £4.00 AD349 60p CRBII'LO lit ZR21 46p 

0025 40p 0C170 26p 223033 209 AU181 86p CR81130 40p ZR22 4ED 

0026 29p 00171 SOp 223054 60p AD162 Up CR81/35 489 
00172 879 2163055 64p AF118 60D CR81/40 4ßp 

OC28 00p 00200 40p 223730 50p A7127 20p CR83/05 80p 
OC29 ßOp 00201 76p 223731 12 75 AF139 80p CR83120 88p 

0036 60p 00208 960 224172 60p AF178 48p CRBS/30 480 

0036 66p 16218 80p 82303 50p AF188 40p CR825/025 
0038 4 IN2b 00p 3F100 62p A8Y26 ß6p 

0C44 179 
IN48 lOD SFßb 88p ABY38 26p CR83/40 60p 
1270 7y 397128 

0045 12p 12677 9ÿ 32139 1876 BAW19 88p CV102 269 
0070 18p 12702-72586p 32340 97p BC107 lOp OET103 83p 

ZENER 
DIODES 
All preferred 

voltage 
5W 0.17 
1W 0.67 
15W 0.26 
7W 0.40 

90800 p UAF42 Sap 0085 p 3Q4 569 BAHR 5 p 68A6 
70801 45p Ú2C41 48p Vß106 /30559 384 Up OAKS 369 OBE6 
QQVO3.10 UBF80 Sbp VR150 /303áp 3V4 48p 6A28 809 613060 

11.10 UBF89 84p Z8000 £1.40 5112545115 75 áA1.5 18p 6836 
R17 46p UCC85 85p Z803Ú £1.40 52/2552 6ALSW 859 OBQ7A 
R19 ß6p UCF80 BOp Z803U 1110 1810 (IAMB Up 61327 e1 09p 
8TV280/40 020242 60p Z9000 90p 524010 66p 6A28 60p 6BW6 SOP 

2820 17CH81 85p lIA 189 5U40 80p RAQS 369 138W7 80p 
8TV280/80 UCL82 55p IRS 55p 3V4G 46p BAQ0W 459 604 259 

6880 UCL83 Up 184 Up SY3OT Shp 6Á103 S0p OCB 109 
TT21 1888 UF80 ßO9 185 p 040 859 6AT6 SOP 80116 6 5Sp 

025 709 U7ß9 up IT4 80SO0 S6Z.3 

UL41 ß0p 1X2A ßp áZ4 759 6AX4GT 60p 
7ßp BAUB 20p 

6OBOD9L2O 

O 

8 851050911 9 
020228 

7 98712: 

700 

0191 ßp ÚL84 Up Ká Ó 
5Z4GT 82p 6AXSOT BOP 6923 ß022 17b D 

U801 70P UU5 66D 3A4 40p 6AB7 735p 6B7 559 6933 11.86 
UABC60 309 17741 469 308 lbp OAC7 459 OBK7 60p 616M 15p 

MANY OTHERS IN STOCK include Cathode Ray Tribes and Special Volve.. U.K. 
Postage Up to Il 12p, 1142 179, 12-L8 22p Over £3 poet free. C.O.D. 25p extra. 

CUM( ALL valves 
guaranteed 

6J4WA 55p 12007 409 6080 50p 
639 Up 1487 70p 6064 459 
6JSGT 110p 19AQ5 409 6065 85P 
OJO 259 1903 1575 6080 11 65 
6J70 809 1906 6575 6146 11.75 
037M Up 1924 8525 8020 6875 
52600 560 20P4 61.00 9001 15p 
627 40p 20L800 50p 9002 40p 
6K70 17p 30015 70p 9003 459 
82600 40p 30017 SOD 9004 12p 
6225 70p 30018 75p 9006 12p 
6L6M 1.85 30F5 SOP 
68A7 409 30FL1 70p O.R. Tubes 
68A700 Up 3OFL12 95p VCR97 
68070T ß0p 30FL14 800 1400 
6807 40p 30L15 80p VCR517B 6ßJ7 4ßp 30L17 80p 

Lb 00 683700 985i 30712 759 
VCR517C 8827 4Sp SOPI9 709 

£7'00 68L70T Up 30PLI 70p 
682700 36p 3071.13 90p 88D £8 30 
613Q7 45p SOPL14 859 88J £8.10 
ß8Q700 Slip 35L6OT 50p 88L £810 
6V60 159 55W4 80p 
6V6GT Up 35Z400 55p 
624 Sil SOCS 45p 

25p i 
6X50 Up 50CD60 21 10 

259 6X 50T 569 509,25 55p 
47p 0080 769 75 509 
4Sp 6 -30L2 7196p 78 55p 
48p í1Z4 409 78 509 
O9 767 áO9 80 65 Special Valves 

704 110p 723A /B 1700 CV2339 
906 309 803 15.60 £1800 
11 E2 1870 606 11200 37917 D 

l'lATO ß6p 807 50p £35 00 
12AT7 27p 813 2400 2301 1460 
12AÚ7 Up 832A 22.70 2305 21100 
12A V8 40p 868A II 25 2308 11460 
12AX7 Shp 931A 1475 2337 11450 
12BAá 259 954 ß5p KRN2A 
1.2B28 85p 055 Shp £815 
1211117 289 956 SOp WL417A 
1208 30p 957 Shp £1 86 
12E1 22'85 991 4ßp 53/02/E 
1225 Bhp 2051 70p 

0000 

12K8GT 4Sp 
5933 11.00 7AY 2880 12Q70T Op 

12Q7OT 4ßp 6057 55p 725Á £2860 

Photo Tubes 
CM025 

1250 
931A £5.00 
60970 

£1600 

Please add 10% to all 
orders 

METERS }Fell List of our very large 
stock of meters on request. 

29 /41FT. AERIALS each consisting of ten 32., sin. 
dia. tubular screw -in sections. lift. (6- section) whip 
aerial with adaptor to fit the lin. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect, 
In canvas bag. E734) new £4.50 slightly used. 
Carriage 50p. 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 743 4948 TRADE: 743 0899 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

ALL PRICES INCLUDE VAT 
BARGAIN PARCELS 141b at £1.60 plus 350 p.p.; 281b at £3.00 plus 
571p p.p.; 561b at £4.95 plus £1.371 p.p. Contain pots, Res. Valves, Diodes 
Tagboards, Chassis. Valveholders, etc. Good value save £££s. Lucky Dip 
Service. 
FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4V35. medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £1.55 post paid. 
NEW HEAVY COAX CABLE dia. 4" 70 ohms approx. 50ft. lengths £1.55, 
p. & p. 324p. 100 ft. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; I Ift. 821p. all collapsible 
type. P. & p. 41t. 10p, Ilft. 15p. New bases on adjustable clamp for the 
above, 674p. p. & p. 27p. 
CRYSTALS AS NEW. He 6u, 5.345; 5.030; 4.945: 4.875: 4.840; 4,795: 
4,580; 4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. 

OUR SELECTION OF 6 -Ex. EQU. METERS consisting of 3in.. 2 +in.. 2in. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 271,p, 
minimum order of six. 

ANY HEIGHT AERIAL TUBULAR SECTIONS 11" dia. x aft. long. Brass 
screw in ends, copper coated and painted. Good condition. 224p p. & p. 5p 
each. Minimum order 6. 

TELE J. & L. FIELD TELEPHONES. Good condition. £6.00 a pair. 
p. & p. 75p. 
NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft 50p. 100ft. 
60p, p. & p. 22p. 

AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each D. & D. 

25p each minimum four. 
AERIAL MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini- 
mum order three. New condition, £1 .10 each section. Carriage 374p each 
section. }" 75 ohms Coax in Soft coils with BNC plugs good condition. 
Price £1.10 + 324p p.p. 
AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1.10 each, p. & p. IOp. 

COMMINICATION RECEIVER PCRS price £10. post paid. PCR No. 2 
6 to 22 Mexs. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 
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FOR P.W. PROJECTS 
REVERBERATION UNIT 

B WATT AMPLIFIER Sr PRE -AMP 
LOUDHAILER PRE -AMP & SIREN GENERATOR 

VIBRASONIC GUITAR PRE -AMP 
DIGITRONIC DIGITAL CLOCK 

AND ALSO FOR MANY P.E. PROJECTS 
SEND AN S.A.E. FOR OUR FREE LIST 

(and with all enquiries please) 
P.S. We also have components for most of the PCBs. 

PHONOSONICS 
Dept. PW1i 25 KENTISH ROAD, BELVEDERE, KENT, DAI7 SEW 

MAIL ORDER ONLY 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watt. peak. Frequency range: 40 Hz -20 KHz 

Sensitivity: 85 dB /M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -2ß°F to +175 °F. Sise 
(WoDxL): 17/16" x 113/4" x 14.11/18 ". Weight: 19 ounces. 

£7.50 each Stereo pair £14.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 



now... 

Project 80 
...exciting new thinking 
in modular hifi design 
put pu 1.2 out bus 
put rod apt 

Stereo 80 pre-amplifier/control unit 

afc MHz 89 -2 98 100 104 108 

II 

111111 
charviel 0 10 20 30 40 50 60 70 

Project 80 tuner Stereo decoder Project 80 Active Filter Unit (AFU) 

the slimmest most elegant 'hifi modules ever made 

Living with hi -fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance 
all round; their size and presentation bring exciting'new opportunities to install systems in ways hitherto only dreamed about but never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and connect up. Everything that could possibly be wanted in a top quality do- it- yourself domestic hi -fi system will be found in Project 
80 - compactness, elegantly ultra- modern styling, ease of fixing and operation, new control methods, and above all superb per- formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just 
a few examples of the system's fantastic versatility. 

sinlair 
INTERNATIONAL AUDIO FAIR STAND C.8 



Project 80 new module 

Stereo 80 pre -amplifier 
and control unit 
As with other Project 80 units, the Stereo 80 is 

mounted by means of two bolts fixed at the rear 
which pass through holes drilled in the wood or 
plastic on which modules are to be mounted. 
Al! the electronics are contained within the }' 
deep front panel! Connecting leads are taken 
away similarly out of sight. Each channel in the 
Stereo 80 has its own independent tone and 
volume controls operated by sliders. This en- 
ables exceptionally good environmental 
matching to be obtained. Provision is made for 
magnetic and ceramic pick -ups, radio and tape 
in and out. A virtual earth input stage forms 
part of-the up -dated circuitry of the Stereo 80 
to ensure the finest possible quality from all 

signal sources. Generous overload margins are 

allowed on all inputs. Clear instructions with 
template are supplied. 

For P.U., radio and tape 

Tape monitoring switch 
Two -hole fixing 

R.R.P. f11.95 r V.A'T. 

TECHNICAL SPECIFICATIONS 
Size -260x 50x 20mm (10 }x 2x }ins) 
Finish - Black, with white markings 
Inputs- Mag. P.U. 3mV RIAA corrected: Ceramic P.U. 300 mV 

Radio 300 mV: Tape 30 mV 
S/N ratio -60db 
Frequency range- 20Hz to 15KHz+1 dB: 10Hz to 25KHz±3dB 
Power requirements- 20 to 35 volts 
Outputs- 100mV +AB monitoring for tape 
Controls- Press button for tape, radio and P.U. selection Volume, 
Bass +12dBto -14dB at 100Hz: Treble+ 11d Bto -12dB at 10KHz 

Project 80 FM tuner 
smaller, more efficient 
A truly remarkable tuner in every way - its unbelievably compact size - 
its original circuitry - its dependable performance - all this in a boldly 
designed modern case measuring 85x 50x 20mm (33x 2x ¡ins). 
Greater adaptability (and possibly financial convenience) results from 
the tuner and stereo decoder section being made available separately. 

TECHNICAL SPECIFICATIONS 
Size -85'. 50.. 20mm (approx. 3} x 2x finsi 
Tuning range - 87 to 108 MHz 
Detector- I.C. balanced coincidence, for good A.M. refection 
AFC- Switchable, with thermistor control to prevent from drift 
One 26 transistor I.C. . 

Twin dual varicap tuning 
Distortion - 0-3% at 1 KHz for 75KHz deviation 
Ceramic filter in I.F. section 
Aerial impedance - 75 nor 240 -300 n 
Sensitivity -4 microvolts for 30dB quieting 
Power requirements -12 to 45 volts 

Project 80 stereo decoder 
Making the Project 80 decoder separate from the F.M. tuner gives the 

Constructor a wider choice of systems as well as saving money in cases 

where stereo reception may not be required. This unit gives a 40dB 

channel separation with an output of 150mV pet channel. The gallium 

arsenide light emitting beacon automatically lights up to show when a 

stereo transmission is tuned in. Designed essentially as an integral part of 

Project 80 systems. this multiplex stereo demodulator may be used in 

many cases with existing single channel frequency modulated tuners to 

provide stereo reception. 
Size -47x 50x 20mm (1 {x 2x }ins) 
One 19 transistor I.C. 
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NEW 
AFC switch 

Twin dual varicap tuning 

.4-hole ceramic filter 

Slider tuning 

R.RP.£11.95 
' vE1A1T 

NEW 
Solid -state stereo 
indicating beacon 

Readily adaptable 
for use with other 
tuners 

R.R.P. £7.45 + V.A.T. 



new constructional techniques 
...and again Sinclair leads the world 
1962 Micro -miniature power amp small enough to stand on a 1969 Q.16 - improved version of Q.14 Systems 2000 and 3000 

10p. piece. Slimline pocket receiver smaller than a 20 Project 60 launched 
cigarette pack 1970 IC.12 Project 605 

1963 Micro -6 receiver, smaller than a. matchbox- 1971 Project 60 stereo FM tuner. Z.50 PZ 8 
1964 Pocket F.M. receiver; PWM amp. 1972 Improvements to Project 60 with Z.50 M K.2 and PZ.8 Mk.3 1965 Z.12 power amplifier module: PZ.3 power supply The Executive Calculator: Digital multi - meter 
1966 Stereo 25 pre- amp /control unit 0.30 speaker: 
1967 Micromatic: 0.14 loudspeaker; the first Neoterlc 1973 Cambridge Calculator 
1968 IC.10. the first ever integrated circuit for constructors use PROJECT 80 LAUNCHED 

... and next 

Project 80 active filter unit 
This efficiently designed unit makes a highly desirable part of any 
worthwhile system where inputs may be from record, radio or tape. As 
with Stereo 80. separate controls are applied to each channel thereby 
making it easier to obtain ideal stereo balance in any kind of indoor 
environment. 

TECHNICAL SPECIFICATIONS 
Size -108x 50x 20mm (41 . 2 x ;ins) 
Voltage gain -minus 0.2d B 
Frequency response - 36Hz to 22 KHz, controls minimum 
Distortion - at 1 KHz -0 03% using 30V supply 
HF cut off (scratch)- 22KHzto5 5KHz,12dB /oct.slope 
L.F. cut off (rumble) - 28dB at 20Hz, 9d B /oct. slope 

Z.40 & Z.60 power amplifiers 
totally short -circuit proof 
Either of these entirely new poweramplifiers is intended for use in Project 
80 installations although, of course, they are readily adaptable to an 
even wider range of applications. Both Z.40 and Z.60 incorporate built - 
in protection against shortcircuiting and risk of damage arising from 
mis -use is greatly reduced. Comprehensive instructions are supplied 
with each of the modules. 
Z.40 Technical Specifications 
Size -55 80 20mm 
(2}>. 31 '. fins) 9 transistors 
Input sensitivity -100 mV 
Output- 15 watts RMS continuous 
into 8 0 (35V). 30 watts music 
power into 4 0 (30V) 
Frequency response -10Hz- 
100KHz± 1dB 
Signal to noise ratio - 64d B 
Distortion - at 10 watts into 8 0 
less than 0.1% 
Power requirements -12-35 volts 

Z 60 Technical Specifications 
Size -55x 98 x 20mm 
(21x 3f x fins) 12 transistors 
Input sensitivity - 100 -250mV 
Output- 25 watts RMS into 
8 0 (45V). 50 watts music power 
into 4 0 (50V) 
Distortion - typically 0.03% 
Frequency response -10Hz to 
more than 200KHz±1 dB 
Signal to noise ratio - better 
than 70dB 
Built -in protection against 
transient overload and short 
circuit 
Load impedance- 40min; max. 
safe on open circuit 

Sinclair power supply units PZ.8 
the worlds most 
advanced unit in its class 

Stabilised power supply unit. Re- 
entránt current limiting makes dam- 
age from overload or even direct 
shorting Impossible, a principle 
never before inorporated In a com- 
mercially available constructor mod- 
ule. Normal working voltage (adjus- 
table) 45V. 
R.R.P. E7.98 +0.79p V.A.T. 
Without mains transformer 
PZ.5 30V unstabilised 
R.R.P. E4.98 +0.49p V.A.T. 
PZ.6 35V. stabilised 
R.R.P. E7.98 +0.79p V.A.T. 

sinlair 

NEW 
For scratch and 
rumble control 

Transistorised 
active circuitry 

R.RP £6.95 069p 
V.A.T 

R.O. London Road, St. lvea, Huntingdon, PE17 4H..1 Reg. No. 099483 England 

NEW 
Z.40 
RRP£5.45 + °:AT 

Z.60 
RRP £6.95 °:A9T 

Recommended Project 80 applications 
System The Units to use Units cost 

Simple battery record player Z.40 £5.45 
+54p VAT 

Mains powered record 
player 

Z.40, PZ.5 £10.43 
+E1.04 V.A.T. 

30W, RMS continuous 
sine wave stereo amp. 

2'. Z.40s, Stereo 
80; PZ.8 

£30.83 
+E3.08 V.A.T, 

50W (8 Q) RMS continuous 2 . Z.60s, Stereo 
sine wave de luxe stereo 80; PZ.8 

£33.83 
+ f3 38 V A.T. 

amplifier 
Indoor P.A. 

Z.60, PZ.8 £14.93 
+C1 .49 V.A.T. 

Car Radio F.M. tuner, 
Z.40 

£18.40 
+E1 64 V.A.T. 



From Sinclair 
the worlds most advanced hi -fi modules 

Sinclair Project 80 

. IJ t3 

pt. f 

the ultra- modern non -obtrusive hi -fi 

A Project 80 system could A 21" strip along the edge 
be built into a book -shelf a shelf could be sufficient 
end to contain a complete 

system 

The modules mount very easily 
onto a playing plinth 

A novel application 
would be to build 
around the base of a 

lampshade 

Project 80 could 
be easily 
mounted onto a 

loudspeaker 
cabinet 

Two Sinclair 0.16 loudspeakers 
suitably positioned together 
with Project 80 could be 
mounted on to a false wall. 

When you have seen for yourself how 
fantastically slim and cleverly designed these 
modules are, further ways will suggest 
themselves in which they can become a 

pleasing part of your particular domestic 
environment. 

--- ---- Elm IMO - - =MI f' 
' To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

IPlease send post paid 

I Name 

Address 

So Iw- Ifffff ssm. Iffflmum IIIImmema I =fm NEE a 

for which I enclose Cash /Cheque for f including V.A.T. 

I 
PW11 

sinlair 

Guarantee 
II. within 3 months of purchasing any 
product direct from us, you are dissatis- 
fied with it, your money will be refunded 
on production of receipt of payment. 
Many Sinclair appointed Stockists also 
offer this guarantee. 

Should any defect arise in normal use, 
we will service it without charge. For 
damage ahsing from mis -use a small 
charge (typically £1.00) will be made. 

Sinclair Radionics Ltd. 
London Road, St. Ives, 
Huntingdon PE17 4HJ 
Telephone St. Ives (048Q) 64311 



MAPLIN ELECTRONIC SUPPLIES 

I ,.1 IßG E 
or 

SMALL 
Model 120 

PROJECTS DESERVE A Centurion 
PROFESSIONAL QUALITY 'INSTRU- 
MENT CASE -4 MODELS 
Model 120 all aluminium two part 
construction. Top and sides, blue 
hammer finish, front, rear and 
base: white. Others: mild steel 
three part construction. 
Top, base, aides and detachable 
rear panel, blue hammer detachable 
front panel finished in white. 
Dimensions in inches. 
Model W H 
120 8 2} 
220 8 6 
221 8 6 
320 12 8 
Chassie for model 320 11.75 extra. 
Please send s.a.e. for tree illustrated leafi t. 

Model 320 
D 

3} 
6 

12 

Price 
1185 
1265 
1280 
15 00 

ORGAN BUILDERS 
NEB announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from C8 to C9. * Each frequency 
digitally derived from SINGLE h.f. master oecWator. 

SIMPLE ADJUSTMENT 
the ORGAN: ONE * Reljativl a 

DRIFTS I 

tuning NEVER * External control allows di tune-up 
to other musicians. * Outputs will directly drive most 
types of dividers including the SAJ110. * And each 
output can also be used as a direct tone source. * Vaal 
able DEPTH AND RATE tremulant optional extra. * Gold- plated plug -in edge connexion. * Complete 
fibre glass board (Including tremulant if required) ONLY 
S7in. x 4.51n. * Very low power consumption. 
* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
114.26. 
DM02 (without tremulant) 1l2ße. 

* S.a.e. please 
for full technical 
details. 

Trade enquiries 
welcome. 

SAJ110 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few components. SAJ110: 1243 each OR special 
price for pack 0112: 6200. S.a.e. please for data sheet. 

4-SME 
DAGY 

SERSVICE 

MAPLIN: Projected site of London's third 
airport. 

P.E. SOUND SYNTHESISER 
If this project seems expensive YOU HAVEN'T SEEN OUR PRICES I 

We shall be stocking all the parts for this exciting project, 
from the special LC'a right down to the nuts, bolts and spacers for mounting the Veroboarde. 
Bend s.a.e. now for our detailed price lists. 
YOU SIMPLY MUST SEE OUR PRICES! 
Spring line reverberation unit (ass specified) 1269 uA 7816 (13V I.5A) voltage regulator .. 11 30 
REc 41A bridge rectifier .. .. .. .. 11.06 
741C 8 -pin DIL .. .. .. .. .. 
MFC 6040 electronic attenuator .. .. .. S95 0 
SG 3402N for Ring Modulator .. .. .. 11 89 

CAPACITORS 
Sub-miniature 
Axial lead electrolytic 
Mfd V Price Mfd V Price 

1 63 6p 68 636p 
1.5 63 6p 68 16 Op 
2.2 63 6p 68 63 lOp 
3-3 83 Bp 100 4 OP 
4.7 63 6p 100 10 6p 
8.8 40 Op 100 25 Op 
8.8 63 Op 100 40 Op 

10 25 Op 100 63 l2p 
10 63 Op 160 6.3 Bp 
16 10 Op 150 16 Op 
15 40 By 150 25 8p 
15 83 Bp 150 40 10p 
22 10 Bp 150 63 l2p 
22 25 Op 220 4 8p 
22 63 Op 220 10 Op 
33 6.3 Op 220 16 Bp 
33 16 Op 220 25 lOp 
33 40 Op 220 46 12p 
47 4 Op 220 63 18p 
47 10 Op 330 4 Op 
47 23 Op 330 10 Bp 
47 40 Op 930 16 lOp 
47 63 Bp 330 63 229 

PLUGS AND SOCKETS 

Mfd 
470 
470 
470 
470 
680 
680 
680 
680 

1000 
1000 
1000 
1000 
1500 
1500 
1500 
2200 
2200 
3300 
4700 

V Price 
6-3 ep 

10 10p 
25 12p 
40 1119 
83 10p 

18 12p 
25 18p 
40 22p 
4 10p 

10 12p 
16 182 
25 22p 
8.3 12p 

10 18p 
16 229 
8318p 

10 22p 
6-3 22p 
4 22p 

Tantalum Bead 
Mfd V Price Mid V Price 
0.1 35 l2p 10 18 14p 
0.22 35 l2p 10 25 lep G- I 

0.47 35 12p 18 10 lep 
1.0 35 l2p 22 18 lep 
2.2 95 l2p 47 6.3 lep 
4.7 35 14p 100 3 lep 

Trimmen- compression type 
3 to 40pF 13p 20 to 250pF 189 

30 to 140pF lap 100 to 500pF 21p 

Silver Mica 50pF± }pF, 2 50pF f 1% 
2.2, 3.3, 6. 30, 18, 20, 22, 25, 27, 90, 93, 39, 
47, 60, 56. 68, 75, 82, 100, 120, 150, 180, 
200, 220 7p; 250, 270, 300, 330, 390, 470, 
500, 660, 680, 820 Sp; 1000, 1500 ley: 
1800 11p; 2200 13p; 2700 169; 3600 lep; 
4700, 5000 20p; 8800 27p; 8200, 10,000 84p, 

MIXED DIELECTRIC 
1000VDC; 300VAC; Non -inductive. 
0 001uF, 0.0022uF, O'0033uF, 0.0047uF 7p; 
0.01uF, 0.022uF 10p; O'047uF, 0.1uF 12p; 
O.22uF 28p; 0.47uF 80p. 

POLYESTEE FILM METALLIBED 260VDC 
0 OluF, 0.016uF, 0.022uF Sp; 0.033uF, 
04147uF, 0.068uF 8}p; O'luF4p; 0Q6uF 49p; 
0.22uF Sp; 0.33uF 7p; 0.47 85p; 0.88uF 12p; 
luF 14p; 1.6nF 21p; 2-2uF 86p. 

Wide range of transistors, diodes and I.C.'s 
in stock see our catalogue for details. 

DIN PLUGS 
2 pin (1 fat) ep 
S pin Op 
4 pin, 6 pin A 
(180°), 6 pin B 
(240°). 6 pin 10P 

DIN Sockets 
2 pin Op 
3 pin, 4 pin, 6 pin 
A (180.), 6 pin B 
(240 °), 6 pin 7p 

MAINE 
P960 3 pin 1.5A 
chassis plug with 
line socket. Per 
pair 24p 
SA 2190 3 pin 6A 
chassis plug 17p 
SA 1802 Line socket 
for above lip 
McMURDO 
RP8 8 way chassis 
plug 36p 

itkot' 

R88 8 way chassis 
socket ó2p 

PHONO 
Plug plastic 
Plug screened 
Chassis socket 

Op 
9p 
4p 

JACK 
Std. }' mono plug 
Plastic 18p 
Screened 17p 

Std. 5" stereo plug 
Plastic lep 
Screened 25p 
Open mono socket 
} 10p; Moulded 
mono socket 3' with 
2 break contacts 
18p; Moulded stereo 
socket 3' with 3 
break contacts lep; 
3 ómm. plug plastic 
8 ; screened 11p; 
open socket Sp. 

WIRE f3 CABLES 
Hook -up wire. 7 strand 0.2mm. PVC covered 
tinned copper wire for light general con- 
nexions up to 1.4A. 11 colours: black, blue 
brown, green, grey, orange, pink, red, violet 
white, yellow. 10 metres of any one colour 
ley. Pack of 11 (1 of each colour) 10m. 
coils 61.50. 

Single core screened Bp per metre. 
Twin individually screened 8p per metre. 
High quality single screened 50C1 lOOpF 
per metre, Ideal for high grade audio con- 
nexions llp per metre. 

Extra flexible 55 strand 0.1mm. PVC covered 
plain copper wire rated at BA. Ideal for teat 
leads etc. Red or black 44p per metre. 

Manns 3 -core miniature 2.5A black PVC 
covered 13 strand 0.2mm. per conductor 
lip per metre. 

POTENTIOMETERS 
Rotary miniature carbon track é" spindle 

Single gang Lin or Log 
0k, 10k, 25k, 50k, 100k, 250k, 
500k, 1M, 2M (and lk LM) 12p 

Dual gang 
(Stereo) without 
switch Log or Lin 
6k to 2M as 
above 38p. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 23p 

PRESETS 
Bub- miniature0.1W 
Vert or Boris 
100, 260, 600, lk, 
2.5k, 5k, 10k, 20k, 

- 50k, 100k, 210k, 
900k, 1M Op 

Wirewopnd 10% 1W }' spindle 10, 50, 100R 84p; 250, 500, lk, 5k 
83p; 10k, 87p; 25k 40p; 60k 44p. 

RESISTORS 
Carbon Film 1W 5% 1Q to 1M; 10% 1'2M to 10M E12 1p Carbon Film }W 5% 1A to 1011; 10% 1.2M to 10M El2 1p 
Carbon Film }W 5% 11(i to 910k E12 a E24 1p 
Carbon Film 1W 5% 10 CI to 10M Eil 3p 
Metal Oxide }W 9% 10 f1 to 1M E12A E24 4p 
Wirewound 2W 10% O'22ohms to O'47ohms Ell lop 
Wirewound 25W 5% Iohm to 270ohms 1312 10p 
El2 values 10, 12, 15, 18, 22, 27, 93, 39, 47, 66, 08, 82 and decade. 
E24 values 11, 13, 16, 20, 24, 30, 96, 43, 51, 62, 75, 91 and decades 

KNOBS All }'shaft. Grub screw fixing 

Diameter vhoo, It in brackets 

K30/1 K30/3 K30/2 
(13mm) (17mm) (13mm) 
24p 28p 28p 

F18 (26mm) 
with number- 
ed skirt 21p 

IIK32 32mm 
long, black 41p 
pointer with 
white stripe op 

F12 (33mm) 
21p 

MK50 (34mm) CK4 (36nuo) 
27p 14 }p 

K30/6 (32mm) 

SWITCHES 
Rotary with adjustable atop 1 pole 2 to 12 way; 2 pole 2 to 6 way; 
3 pole 2 to 4 way; 4 pole 2 or 8 way, each 24p. 
Maine rotary DPDT 250V 2A 80p. 

Push to make Slide 
non-locking 

DP Miniature 
Sub -miniature toggle D1'DT 
(12 x 12.5 x 14mm excl. 
toggle) 250V SA 61p Toggle 250V 1.5A 

with ON /OFF 
plate 25p. 

VAT Please add 10% 
For our fully illustrated catalogue please send Orders and enquiries for catalogues to MAPLIN 

Pl the final total. 9p in stamps. Post and Packing FREE in U.K. ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. (10p handling charge on orders under 50p.) Essex. 
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Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IP(: 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders. 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV. 
BBC1 

&2B /W 
& Colour 
Guaranteed 

Perfect Pictures. 
Save CCs. We supply 

this genuine Q.H.F. 

aerial for only C2.20. can 

e fitted outside or inside. 

Quality made technically 
advanced design. Precision 

grid reflector eliminates ghosting. 
Complete with clamp, instructions 

advice. Money Back Refund. 
Nall /Caravan Bracket 25p. Low Loss 

Cable 10p per yard. Plug Bp & FREE 

with order maps & channel reference 

of all Radio & TV Transmitters. 
SEND DIRECT TO DER. PW10 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADINGIAlaatsILTD. 
the quuhty Amid' Sp.,..,.,l,.ts 

BAINES FOR HIGH FREQUENCY AERIALS 
Parabeams: PBM 6 £2.40. PBM 12 £3.35. 
PBM 18 £4.30 LBM 2 '£6.00. LBM 2 /CR 
£ 10.50. 
Multibeams: MBM 18 £3.24, MBM 30 £4.40. 
MBM 46 £ 6.90. MBM 70 £ 12.10. 
Stereobeams: SBM 1 £2.20, SBM 2 £2.95. 
SBM 3 £4.40, SBM 4 £4.80. /35M 6 £7.25. 
PM 3 harness £2.20, 75/300 Balun £1.60. 
Rotators £ 22 and £ 28. 
Amplifient VHF or UHF Masthead £5.75. 
Setback £4.00. 
Accessories. SAE for full list. Co -ax 4p and 8p. 
These prices cover postage on the mainland. 
11 Dale Crew. Topton. Chesterfield S42 6DR. 

Telephone 863755. 

Books and Publications 

Radio BOOKS 
Servicing Transistor Radio Receivers £0.75 
Using an Oscilloscope £0.70 
Fault Location Exercises in Rad & TV Vol 1 £0.80 
Fault Location Exercises in Rad & TV Vol 2 E1.35 
Television Servicing Vol 1 £0.85 

£0.85 
£0.60 
£0.85 
£0.68 
£0.75 
£2.50 
£1.00 
£2.10 
£0.50 
E1.30 
£ 1.50 
£1.30 

Television Servicing Vol 2 

Television Servicing Vol 3 
Television Servicing Vol 4 
Pal -D Colour Receiver Questions & Ans 
Hi Fi, PA & Disco Amplifier Design H'bk 
Colour Television Picture Faults 
Television Timebese Circuits 
Understanding Television 
Electronic Novelties for the Motorist 
Modern Electronic Troubleshooting 
Semiconductors from A to Z 

Test Instruments for Electronics 
Manual of Electronic Circuits for the Home ....£0.50 
Getting Started with Transistors £1.20 
How to Test almost anything Electronic £1.30 
How to build Solid State Audio Circuits £1.75 
How to solve Solid State Circuit Troubles £1.75 
Jack Darr's Service Clinic £1.35 
104 Ham Red Protects for Novice &Technician £1.25 

PLEASE ADD 10% FOR POSTAGE & PACKING 
FREE lists of other titles avail on request. Send to. 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 
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"SHORTWAVE VOICES OF THE 
WORLD," £1.70, postage and VAT 11p. 
"SWL Address Book," £l.55 +11p. 
"Confidential Frequency List," £1.70+ 
11p. "Guide to International Medium 
Wave Broadcasts," 20p+4p Books and 
full details from any bookshop, or in 
difficulty write to: David McGarva, PO 
Box 114, Edinburgh EHI IHP. 

TRANSISTOR DATA 
THE. INTERNATIONAL TRANSISTOR 

DATA MANUAL 
1973 EDITION is now ready. Data on upwards 
of 18.000 transistors of international organ. 
£6.20 in the U.K.. £6g0 elsewhere. includes 
surface mailing. Brochure available. Order 
direct from 

SEMICON INDEX LTD.. 
Freepost. Wokingham. Berks. RGII 2AY. 

DENCO CLACTON LIMITED 
355 -7 -9 Old Road 

Clacton -on -Sea, Essex 

Catalogue 20p post paid 

S.A.E. all enquiries 

WORLD RADIO TV HANDBOOK 1974 
(published December), £3.15! De- 
livered direct from Denmark if 
ordered now! How to Listen to the 
World (late October), £2.00! Postage 
and VAT included! Every order 
acknowledged immediately! David 
McGarva, PO Box 114, Edinburgh EH1 
IHP 

Ladders 

LADDERS. 2412ft £12.39. Carr £1.10. 
Leaflet. Home Sales Ladder Centre, 
(WLS2) Haldane, Halesfield (1) North, 
Telford Shropshire. Tel: 0952 586644. 
Order C.O.D. 

Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT Sep EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please. originel 

returned If service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

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. 
Mall order or phone 01 -458 4882 

SERVICE SHEETS tor Televisions, 
Radios Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault -Finding Guide. S.A:E. orders/ 
enquiries. Catalogue 15p Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Teiray, 11 Maudland Bank, 
Preston. 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. _ 

SERVICE SHEETS MANUALS BOOKS 
SERVICE SHEETS 40p plus S.A.E. * SERVICE SHEET CATALOGUE 25p 
OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR /MONO TELEVISIONS 
R ADIOS, RADIOGRAMS, T /RECORDERS, Ft/PLAYERS, ETC. S.A.E. WITH ENQUIRIES 

NEW BOOKS it PUBLICATIONS PRICE 
DICTIONARY OF RADIO AND TELEVISION by W.E.Pennett. 380 pp £1.80 
TELEVISION ENGINEERS POCKET BOOK 6th Edition. by P.J.McGoldrick. 400 pp £2.50 
WORLD RADIO TV HANDBOOK 1972. 26th Edition. 384 pp. Special reduced offer £1.10 
GUIDE TO BROADCASTING STATIONS. 17th Edition. 176 pp £0.75 
OUTLINE OF RADIO & TELEVISION by J.P.Hewkee. 408 pp. 300 Illustrations £2.50 
UNDERSTANDING TELEVISION. 405 /625 /Colour Edition. by J.R.Davies. 512 pp £2.10 
PRACTICAL TELEVISION CIRCUITS. 2nd Edition. by R.E.F.Street. 376 pp. 236 Illu £1.80 
VIDEO RECORDING: RECORD & REPLAY SYSTEMS. by G. White. 216 pp £3.25 
TELEVISION SERVICING by G.N.Patchett. Vol. 1. Principles, Video, Sound, Tuners £0.85 
TELEVISION SERVICING by G.N. Patchett. Vol. 2. CRT,Sync- Seps,Timebases, etc £0.85 
TELEVISION SERVICING by G.N. Patchett. Vol. 3. Limiters,Agc,Flywheel -Sync etc £0.60 
TELEVISION SERVICING by G.N.Patchett. Vol. 4. Practical Servicing,Feult- finding £0.85 
RADIO SERVICING by G.N.Patchett. Vol. 1. Basic Electro- Technology £0.60 
RADIO SERVICING by G.N.Patchett. Vol. 2. Intermediete Radio Theory £1.00 
RADIO SERVICING by G.N.Patchett. Vol. 4. Fault- Finding £0.85 
PRACTICAL WIRELESS CIRCUITS. 18th Edition. by Staff of "Practical Wireless " £1.20 
RADIO CIRCUITS. 5th Edition. by W.E.Miller. 238 pp. Illustrated £2.20 
PRACTICAL WIRELESS SERVICE MANUAL. 12th Edition. by H.W.Hellyer. 288 pp £1.50 
WIRELESS SERVICING MANUAL. 10th Edition. by W.T.Cocking. 302 pp £1.50 
FOUNDATIONS OF WIRELESS & ELECTRONICS by M.G.Scroggie. 552 pp £3.00 
PHOTO- ELECTRONIC DEVICES by J.B.Dance. 182 pp. Illustrated £2.10 
SEMICONDUCTOR PHOTOELECTRONIC DEVICES by Dr.Inz.A.Ambroziak. 344 pp £4.50 
UNDERSTANDING THE SEMICONDUCTOR by C.N.Matthews. 128 pp £1.00 
PRACTICAL INTEGRATED CIRCUITS by A.J. McEvoy & L.McNamare. 144 pp £0.90 
SOLID -STATE DEVICES & APPLICATIONS by R.Lewis. 266 pp. 182 Illustrations £3.00 

NEWNES RADIO & TELEVISION SERVICING books bought & sold (all years) Good prices paid. 
Send large S.A.E. for FREE booklists. Postage on above books is 5p in the £1.00 (UK only).. 

BELL'S TELEVISION SERVICES 
ALBERT PLACE, HARROGATE, YORKSHIRE. Telephone 042 3 -86844 



TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
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. 732X INTERTEXT HOUSE, 
STE WARTS RD LONDON, SW8 4U1 

Situations Vacant 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from- 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500 +p.a. 
After training, our exclusive ap- 
pointments bureau -one of the 
world's leaders of its kind-intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 
P3, Oxford House 

9 -I5, Oxford Street, W.I. 
Telephone: 01 -734 2874 

For Sale 

TV LINE OUTPUT TRANS- 
FORMERS. Tidman Mail Order Ltd., 
236 Sandycombe Rd., Richmond, 
Surrey TWO 2EQ. 01 -948 3702. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. " 

AMIDON type toroid cores. Details 
SAE to T.M.P. (Electronic Supplies), 
Office address 3 Bryn Clyd, Leeswood, 
Mold, CH7 4RU. 

NEWNES RADIO and Television ser- 
vicing. 8 volumes 1943 -1961. Offers. 
Harvey, 27 Linthmerc Road, Birming- 
ham, B21 BJL. 

AUDIO MIXER MODULES for hi -fi 
applications. Catalogue free large 
S.A.E.; Hillcrest Electronics, 123 Hare - 
stone Hill, Caterham, Surrey. 

CODAR CR95 with speaker, works 
excellently. Offers. MacMillan, 165 
Stoke Road, Slough, SL2 5BQ. 

Wanted 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

Receivers and Components 

TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NSI 

rsmpus ala6tronlrd 
ALL BRAND NEW, no rejects. 
Money back warranty. 6Y 
DIGITAL INDICATOR. 0 -9DP 
socket and filter 6145. LED 
TYPE i" 0 -9DP DII, 6826 ea. 
LIGHT EMITTING DIODES. All 
with data and panel clip. 
TIL 209 t" dis. 24p. Reel i" dis. 
type lap. Green 76p. INFRA 
RED beam LED 6110. T68 
GAB detector 8169. ULTRA- 
SONIC TRANSDUCERS 82. 
DALO PCB resist marking pen 679. Copper board 
12" x 6" SRBP 40p Fee etch PAK 19p. 
INTEGRATED CIRCUITS: with data it required. 
IC LITE SWITCH: Photo amp /trigger 40ma/11 -20 

lay or TTI.S7p, í1i1 relay II 10. 

1U digital Bloch 
MOS /Ldl t)pr '_d pm 4 or 6 digit 12/24 hr. Chip 
with socket 818, PCB 6169, KIT 22149. 741 Dit 
B pin 28p, 709 145, DII 89p, 748 29p, 710 88p. 555 
TIMER mono /eatable oat. clock 89p. REGULA- 
TORS: I4A 5 to 20V 6149. 723 57p. 
RECEIVER ZN414 5109. Mini Rs kit 2199. 1310 
stereo decoder for tuners 2869. Kit 2845. 
74E TTL: Oates 7400 etc. 15p ea. 7411 27p. 7441 
78p. 7447 21.09. 7490 69p. 7492 67p. 74121 450. 
DIL SOCKETS: New type 8/14/18 pin 18p. 
SEMICONDUCTORS: IA rects. 50V Sip. 400V 6p. 
253055 82p. BC107 7p. BC108 7p. BClos 7p. 
BC147/8/9 10p. BC167/8/9 18p. BC177/8f9 169. 
BC1e2 /3/4 10p. BC212/3/4 lip. BCY70/72 18p. 
BD131 /2 65p. BFY60 /61/62 18e. TIS43 UJT 24p. 
2N706 lip. 252869 18p. 2N2920 OY 8p. 2N2646 49p. 
253053 17p. 253614 65p. 253702/3/4/6/6/7/8/9/10/11 
All Sp ea. FETS: 253819E 19p. 253819 27p, 
253823E 19p. ZENERS: B2788 8p. SCR 400V: 
IA 29p. 
TRANSFORMER 5A 6/12V 21. Resistors lip. 
460 & 470 mini IF transformers -Set 3 40p. 
CAPACITORS: Disc 22pí to 0.1 of 8p. Electrolytic 
21V: 10, 60, 100 et 6p. 1000 of 15p. Presets 6p. t1RRON l'OTs Ilp ea..r'itrh lip. Dual 895. 

:asres1sís1Q12rjZ7: 5a 12VOLTAL,o(1 D 
13" B watt lull) built with ,iiituaer. 13w 0879. 
V.A.T. You must add 10% (1 /10) to all prices. 
FREE CAT. S.A.E. Data ahts. 8p ea. PAP. 8p CWO 

P.O. BOX 29, BRACKNELL, BERKS. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
vairous, transistors, diodes, trimmers, 
potentiometers etc. Send £l + 10p p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

INTEGRATED CIRCUIT and FET 
modules for construction of low -cost 
receivers, converters, pre -selectors, 
etc. SAE details. -P. R. Colledge, Glen 
Tor, Torrington, Devon. 

B UILD TM 

TREASURE TRACER 

MK III Metal Locator 

tuning 
Excellent s stability 

Weighs only Woe. 

n. 

Sp.., and earphone aeon 
NnocAS down toonlyl 

er 

t 

Prebuilt search coil assembly 
Ministry approved design 
Thoroughly proles...I finish 
You soldering iron, screwdriver 
pliers andn snips 
Completeh new design 

Send s a for leaner 

2pmp.le ee,ll.le,le. 

135p 8 Post 
Mpaaeed£13.75 

MINIKITS ELECTRONICS, 555 LANGLEY DRIVE. WANSTEAD. 
LONDON Ell 3LN. IMnI oder o lyl 

11-N- CHANNEL FETs a816E -41 
Full specification devices complete with data and 
circuit details for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, Gerrard Cross, Bucks. 

Mall Order only 

i '- "Globe -Ring" 
I V.H.F. & SHORT WAVE KITS 1 

Precision standard, low cost valve and ' I transistor Kits 10 -350 m. V.H.F. 80 -180 ' 
MHz. "Easy -Build" diagrams and aim- I piffled instructions. For free literature II I send S.A.E. to sole manufacturers. ' 

(Overseas: Int. Reply Coupon). 
JOHNSONS (RADIO) Est. 1943 I 

Shaw St, Worcester, WRI 3QQ 
rise Basana ....... 

NEW MODEL V.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 wilt give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery. complete with easy to follow Insbuction 
and built In lack socket for use with earphones or 
amplifier. 

Only £3.50 +p. &p 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p inc. VAT. P &P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Cooing ham, 
Stanford -Le -Hope, 
Essex. 5517 9DE 

TEXAN AMPLIFIER 

Pack 
1. P.C. Board E.2.00 p.p.15p 
2. Chassis 3.00 25p 
3. Front Panel I25 15p 
4. Resistors .80 15p 
5. Capacitors 2.90 15p 
6. Semi Conductors 800 15p 
7. Transformer 5.95 25p 
8. Sundries 2.50 15p 
9. Cables 40 15p 

10. Instructions .30 15p 
11. 100K /100K control 

pot 30 15p 
VAT EXTRA 

TELERADIO ELECTRONICS, 
325 FORE ST., LONDON, N.9. 

Tel. 01 -807 3719 

Send 4p for catalogue of Hi Fi Kits 
including the Quadrophonic System 
as in Practical Electronics. 

691 



PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance. High stability. All 63V d.c. 
0.47µF: *6% 809; 12% 40p; ±1% 609 
1.00F: e5% 409; *2% 50P; f1°í 60p 
2.9MF: t6% 60P; f2% 609; d:1% 75yy 

4.7MF: 15% 70p: ±2% 90p; *1%9116 
68µF: *5% 95p; *2, 51.15; }1 %9160 
10µF: t5;ó 91.10; t2°ó 5140; d:1 %81.80 
151.4F: *5 %5160; *2 %5810; *1%68'70 
TANTALUM BEAD CAPACITORS - 
Values available 0.1, 0.22, 0.47, I 0. 2.2, 4.7. 
6.8µF as 35V, IOMF 25V. 150F 20V, 22AP 
I5V, 33µF 10V, 47µF 6V, IOOcaF 3V -all at 8p 
each; 6 for 45p; 14 for 95p. Special pack 6 off 
each value (78 capacitors) L450. 
NEWT- TRANSISTORS. BC107, BC106 
BC109, All at Op each; 6 for SOp; 14 for LI. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. AF178- 
36p each or 3 for 95p. 
POPULAR DIODES. IN914, 6p each; 8 for 
45p; 18 for 90p IN916, Op each; 6 for 45p; 14 

for 90p; 1544, 5p each; I l for 50p; 24 for LI. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zeners 
Values available 4.7, 5.6 6.8, 7.5, 82, 91, 10, 11. 

12, 13.5. 15V. Tol. ± 5bá at 5 mA. All flaw and 
marked. Price 7p each; 6 for 39p; 14 for 84p. 
Special offer 6 off each voltage (66 zeners) 
53165. 
RESISTORS. Carbon film 5 %. 5W at40 °C, 
at 70 °C. Range from 2.2íI to 2.2M f1 In 

IW 
l2 

series, i.e. 10, 12, 15, 18, 22. 27. 33, 39, 47, 56, 
68, 82 and their decades. High stability, low 
noise. All at ID each; Op for 10 of any one 
value; 70p for 100 of any one value. 5peclal 
pack -10 of each value 2.20 to 2-2M D (730 
resistors) LS. 
440V A.C. CAPACITORS. 0. 11.iF, size llln x 
Sin, 23p; 0-25µF. size IIIn x fin, 30p; 0.47 
and 0.3µµF, size I lin x tin, 35p; 1.0/1F, sloe 21n 
x tin. 45p; 2.00F size 2in x l in, 75p each. 
SILICON PLASTIC RECTIFIERS 1-5 Amp 
Brand new wire -ended D027. IOOPIV atIlp each 
or4for 30p; 400PIV at 9p each or 4 for 341st 
800PIV at 14p each or 4 for SOp. 
Sp post sod packing on all orders below L5. 

Please add 10% VAT to all orders. 
MARCO TRADING 

Dept. W11, The Malting., Station Road 
Wem, Shropshire 

TEXAN STEREO AMPLIFIER. De- 
signed by engineers of Texas Instruments 
Ltd., this superb amplifier is now available 
READY BUILT. Features include: 20 + 20 
watts at less than 0.1 per cent distortion 
scratch & rumble filters -and is fully guar- 
anteed. Send cheque /P.O. for £38.50 inc. 
Louis James Electronics, 63 Southwell 
Road, Camberwell, S.E.S. Mail Order Only. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V 50V- 
0.47, 1, 2.2, 4.7, lOmfds. -4p. 112, 47- 
41 p. (50V -5p) 100 -512p. (50V -7p.) 
220 - 6p. (50V - 9p.). Subminiature 
bead-type tantalums 0.1/35V, 0.22/35V, 
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 
10/16V -8 Mylar Film 100V- 0.001, 
0.002, 0005 0.01, 0.02 -2p. 0.04, 0.05- 
3p 0.068, 0.1-312p. Polystyrene 63V. 
E12 series 10 pf. -1000 pf.-2p. 1,200 
pf.- 10,000 pf. -Sp. Miniature Highstab 
resistors, 5%, E.I2 series -Carbon Film 
12W 111 -10M11 (10% over 1 Meg.) 
Metal Film 15W 10f1- 2.2Mí1 and 1W. 
2711 -10Mí1 all 34p each. Postage 8 p. 

The Sheffield 5 
p l Co., 127 Chesterfield 

TUNBRIDGE WELLS Components 
from Teleservice, S.A.E. or call in for 
list. Special offers, limited quantity: - 
Matched AD161 /2 68p, 10 transistors 
similar 2N3702/3 unmarked 32p, 12 
1N914/6 204 unmarked, air spaced twin 
gang receiver tuning capacitors, un- 
used 50p, thin grey connecting flex 1p 
yd. Minmum order 40p post free, but 
add "10% VAT ". 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

TRANSISTOR. 465 kc /s IF Strip 75p. 
Amplifier 80p. Tone Control- Pre -Amp 
75p. All with circuit. Record Player 
Cabinets £3.50; Radio Cabinets 12in x 
bin x 21 

2 
Suitable for Ext. speakers; 

colours blue, brown or yellow. 60p. 
AM /FM tuning gangs 50p. Archer, 9 
Pine Grove, Maidstone, Kent. 
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GUARANTEED SEMICONDUCTORS 
FAST SERVICE . LOW PRICES 

AC107 189 2N706 lOp ZEBER DIODES 
AC126 189 2N930 209 400mW 5% 
AC127 lap 2N1131 Up 33 to 33 volt, 
AC128 lap 2N1132 229 lOp nach 
BC107 Op 2N1711 Sop 1 watt 5% 
BC108 Op 2N2904 189 6 8 to 200 colt. 
AF114 149 2N2904A 23p 169 each 
AF115 14p 2N2905 S80 
AF116 14p 
AF117 14p 
BCY70 15p 

2N3053 lop 
2N8054 609 
2N3055 889 RECTIFIERS 

BCY71 20p 2N3702 99 P.I.V. 1 AMP 
BCY72 15p 2N3703 Op 50 IN4001 41p 
BFX84 249 2203704 Op 1001204002 41p 
BFX85 Shp 2203705 9p '200 1N4003 by 
BFX86 Elp 2203706 9p 4001204004 Op 

BFX87 24p 2203707 9p 6001204005 7p 
BFX88 SOp 2203708 8p 800 1N4006 Sp 

BSX20 155 2203709 Op 1000 1/44007 Op 

CASH W.O. PLUS P.P. lop TO 
ROSLESS SERV CES 

PARNDON HALL . HAMSTEL ROAD 
HARLOW . ESSEX 

'KINGDOM ELECTRONICS' offers 
mono power amplifier, cca. 10 Watts, 
with gain control, meter, and Test 
Oscillator, 0- 100kHz, £20 and £3 carr. 
On view at Westwoods, 49 George 
Street, Oxford. Mail orders to 4 
Harberton Mead, Headington, Oxford. 

BATTERY ELIMINATOR KITS. Our 
well -known Mini Mains Pack Kits 
now complete with drilled insulated 
base 32 x 55mm. Fits into space of 
most large transistor batteries. Easy 
wiring instructions. Safe, silent mains 
transformer silicon rects, smoothing 
capacitor, all top grade. For any ONE 
of these voltages (state which): 3V, 
300mA max.; 6V 180mA; 9V, 120mA; 
18V 60mA. £1.50 VAT included. By 
mail only, UK post 5p. Amatronix 
Ltd., 396 Selsdon Rd., South Croydon, 
Surrey CR2 ODE. 

UNUSED RESISTOR and Capacitor Mixture 
Carbon and Wirewound I, to 2 watt. Paper - 
Silver Mica- Metalised and Electrolytic. A 
useful workshop selection of 175 values. Our 
price 500 for £1-70 
Potentiometers, 20 assorted £ 1.10. 
Bargain parcels 141b for £2.50. No heavy 
chassis all useful components, Resistors. 
Valves. Pots. Trimmers, Tag Strips, Rectifiers, 
Nuts and Bolts, Capacitors. Unbelievable value. 

Money back Assurance on all goods. 
676 !Pinball Road, Ipswich, Suffolk. 

Miscellaneous 

AUDIO POWER 
AMPLIFIERS 

10W 
25W 
50W 

£4 -00 1 

£8 -00 O F F 

- £11 -00 PRICES 

GENEROUS QUANTITY 
DISCOUNTS AVAILABLE 

DETAILS FROM: 
PHOTAIN CONTROLS LTD. 

Randalls Road, Leatherhead, Surrey 
PRICES DO NOT INCLUDE VAT 
Tel: 72778/75517 STD CODE 037.23 

CONSTRUCTION AIDS -Screws, nuts, 
spacers etc., in small quantities. Alu- 
minium panels punched to spec. or 
plain sheet supplied. Fascia panels 
etched aluminium to individual re- 
quirements. Printed circuit boards - 
masters negatives and boards, one-off 
or small numbers. Send 6p for list. 
Ramar Constructor Services, 29 Shel- 
bourne Rd., Stratford on Avon, 
Warwks. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention-getters': * Pocket -sized MAXI -VOLT Big 

}inch Spark Generator (instant 
15,000 volts!). Ready -made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send LI.35 for your Maxi - 
Volt now! * Unique TRANSMITTER /RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
E590 for yours now! * Psychedelic MINI- STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain-freeze' 
'em with vari -speed stop- motion 
flashes. Includes super case too. 
Send E220 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to 
BOFFIN PROJECTS, 

4 CUNLIFFE ROAD, 
STONELEIGH, EWELL, SURREY 

(Mail order only) 
Or for more details, send 15p for lists. 
plus free design project sheet. 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra ) 

Famous kits, e.g. waa -waa complete 
kit £2.55; Fuzz kit £5.50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules. 
musical novelties, etc. Catalogue 15p 
front D.E.W. Ltd.,- 254 Ringwood 
Road. Ferndown, Dorset. 

STABILISED 6. 7.5 & 9V. FROM SINGLE UNIT 
In -Car Entertainment. 
Battery operated cas- 
sette recorders, radios 
etc., powered by 12v 
car battery by means 

AUTO ADAPTOR of Ingenious electronic 
adaptor -at virtually no cost. One leed In- 
cluded. Only L3 95 Inc. VAT 4- 12p (p.p.). 
Aleo Mains Battery Eliminator £3.00. Lead 
(optional) 60p. Stale type of plug. Partics.:- 
OMNIA PRODUCTS, Hove, Susseßdns., 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., RIngwood Road, FERN - 
DOWN Dorset. S.A.E. for leaflet. Write 
now -Might now. 

ALUMINIUM SHEET to individual 
sizes or in standard packs, 3p stamp 
for details. Ramar Constructor Ser- 
vices, 29 Shelbourne Road, Stratford 
on Avon, Warwicks. 

GLASS FIBRE P.C. BOARD. Large 
supplies available ' in single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). 75p per sq. ft. (over 
1 foot). ' ín double sided one ounce 
copper 1p er sq. inch (under 1 ft.) 
£1 per sq. ft. (over 1 foot). Please add 
10p per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garholdisham, Dias, Nor- 
folk. 



FIBREGLASS PRINTED 
CIRCUIT BOARD 

1/16 -1/32 Single -5p per 12sq.ins, 
50p per sq. foot. Double -8p per 
12sq.ins, 70 per sq.foot. 
Post - 10p - lsq.ft. 25p - 4sq.ft. 
S.A.E. for larger. NO V.A.T. 
NOW! DRAW- DRY -ETCH! 
The quick easy way to make your 
circuit, use the DALO 33 
MARKER (Spare tip included). 
NO MESS -NO MASKING. A PERFECT CIRCUIT EVERY 
TIME. PEN 80p Post free. 
From: BRB, 17, Southbreck Rise, 
Worksop, Notts. S80 2UP. 
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PROFESSIONAL CASES 
FOR THE PRICE OF A PLAIN ALUMINIUM 

OR DIECAST BOX 
Attractive Black Anodised Alloy case. Polished 
Mahogany- veneer Wood Block ends. Complete 
with front panel, ventilated rear panel, Chrome 
screws and rubber feet. Assembled in seconds 
with 8 screws. Site 6 *', 4', 5' depth. Price 
L130 + VAT. P. & P. 9p. Trade enquiries 
welcome. Other sizes available. 
We can also supply a full range of BRANDED 
semiconductors, components, hardware, 
aluminium etc. at rediculously low prices. 
Free Cat. 3p stamp. 
ADFONIC (PW), 18 Yew Lane, Ashley, 

New Milton, Hants BH25 SBA. 
C.W.O. Mail Order Only. 

A.L.S. PRESENTS OUR 
E.C.11110 WATT HI -Ft AMPLIFIER 
Ready drilled P.C.B. with full Instructions 
only E2 -plus 10p post. We also supply: 
Service Sheets, Manuals, Books eta. 
See our Main Advertisement In "TELE- 
VISION" or send S.A.E. for details. 

10 DRYDEN CHAMBERS. 119 OXFORD ST., 
LONDON WIR 1PA (B) 

HARDWARE -Screws, nuts, washers 
and other useful items in small quan- 
tities. Sheet aluminium to individual requirements, punched /drilled. Send 
Bp for list. Ramar Constructor Services, 
29 Shelbourne Rd. Stratford -on -Avon, 
Warwka. 

EXPERIMENTERS! Hundreds of un- usual items cheap. Catalogue 512P. Grimsby Electronics, 64 Tennyson 
Road, Cleethorpes, Lincs. (Mail Order Only) . 

AMTRON KITS. Your Devon Stockist. 
E. Wenmouth, 50 South Street, Exeter 
76058. 

STOP THIEF. New Burglar Alarm Kit only £18.50. Battery operated. Easy installation. Choice of three security patterns. Or build our transistorised Alarm Circuit, complete Kit £2.75. CASTLE ALARMS, Po Box W06, Windsor, Berks. 
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24 WATTS PEAK! 
Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone B ohm 
drive unit. Brand new with 6' leads. 

£9.80 Per Pair P &P 60p 

GREGG Electronics 
PW3, 24 Cranbourn Street 
Leicester Sq, London WC2 

AN INTERNATIONAL ELECTRONICS 
marketing company operating on a 
World -wide basis would be pleased to 
receive information from potential 
suppliers on all ranges of electronic 
components. Agency or distributorship 
will be considered- Please telephone 
or write to Brian Ricketts, Managing 
Director, Milton Keynes Electronics 
Ltd., 138 Glebe Road, Deanshanger, 
Milton Keynes, Bucks. MK19 6NB. 
Tel: Stony Stratford 2664. 

AERIAL BOOSTERS -£3.25 
We make three types of Aerial Boosters: 845 - 

UHF 625, B12 -VHF 405, 611 -VHF RADIO 

VALVE BARGAINS 
ANY 5-50p 10 -75P, 50- (3.30:- 

ECCO2, ECLBO, EB91. EBF89, EF80, EF85, EF183. 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF00, PCF86, PCF805, PCF000, PCL82, PCL83. 
PCL84, PCLB5, PFL200, PL36, PL81, PL504, PY33, 
PV82, PY800, PY801, 30L15. 

19" UHF /VHF (BBC2) £6000 
Thorn -850 or Pye, with list of spare valves. 
Carriage E2 00 (Untested). 

100 MIXED RESISTORS -65p 
to 2 watt -10 ohms to above 1m -ohms (our 

choice) 100 mixed Capacitors up to 500MFD- 
E1.10 (our choice). 

BARGAINS PARTS 
Translator UHF Tuners-- L2.1141,100K -ohms V/C 
with Switch -20p. 50 mixed Tuner Valves-ES-25. 
Brand New Transtors BF173, BC171, BC153, 
BC135, BC113, BC117, BC115, BA102, 0A120. All Op each. 
All prices Include V.A.T. p. at p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

A. H. SUPPLIES Technical Handbooks 
R1155, B, F, L, N £2.42. R1392 £1.43. B40 A, B, C, D £3.85. 
52 Set £1.10. R107 £1.21. R210 £5.40. R216 £4.62. R209 £1.21. 
19 Set £2.42. 31 Set £1.65. 88 Set £1.21. W.M. D No 2 £1.65. 
CT38 £2.42. TF144G £1.21. 13A £2.42. CD518 (CT316) £2.20. AR88D or LF £2.42. 62 Set £2.42. CT52/84 £1.32. HRO VARIOUS 
£1.43. CIRCUITS ONLY R1475 66p, R3673 66p, CRT26 66p, 
R4187 £1.10. TF801A 88p, 1035 Mk 1, 2 or 3 66p, 1049 Mk 3 66p, 
ARR -2 66p, APN -9 66p, OS -8 66p. 
Manuals also available for American equipment. 
Above prices inc. post and V.A.T. S.A.E. with enquiries. 
Note above are Photostat copies. 

A. H. Supplies, 57 Main Road, Sheffield, S9. 5HL Phone 444278 (0742) 

OM N I- DETECTORS 
reatnr.d * T1 * Bello * Nat. l'icw 

Ancient art of Downing in Modern Guise. Thrill 
In mw discovery in this overlooked aspect of the 
Eledrn- Magnetic Spectrum. a LABORATORY IN 
A SINGLE PACK. Treasure llnntvr1' Use Omni- 
Detectors to: 
* Locate ANY buried substance. ANY depth. * Save hours of fruitless searching - MAP - 

DOWSING pinpoints search area before you 
leave home. * Limitless other Oven. 

Dowsing used in World \t'ar 1 and by U.S.A. troops 
in Vietnam to locate underground springs, tunnels. 
mines. 
Send only 02.80 + 15p p. R p. for unique pack of 
4 dowsing instruments (non -electronic) and explicit 
40 -page manual to sole suppliers: Omni -Detector Co. 
(Dept. PW). 27 Latham Road, Twickenham, Middx. 
TW1 in. 

* * * * * * * * * * * 
ANNUAL WAREHOUSE 
* CLEARANCE SALE * 
* * * * * * * * * * * 
SATURDAY. OCTOBER S- NOVEMBER 3 
TUESDAY - SATURDAY. 10 a.m. - 5 p.m. 

* THOUSANDS OF BA Ri:A INS * * Test Equipment * * Oscilloscopes * * Signal Generators * * Counters * * Cabinets * * Bridges * * Meters * * Transmitter,. * * Receivers * * Power Supplies * * laboratory Equipment * * Galvanometer, * * Audio Equipment * * Video Equipment * * Metern * * Battery Chargers * * Motors * ETC., ETC. 

* * * * * * * * * * * 
* 20 TONS OF * 
ELECTPONIC COMPONENTS 
* * * * * * * * * * * 
* Resistors * Capacitors * Transformers * Potentiometers * Semiconductors * Cable 

* Relays * Switches * Meters * Component l'arts * Valves * ETC., ETC., ETC. 

REGRET NO LISTS AVAILABLE, 
PERSONAL CALLERS ONLY. 

CASH AND CARRY ONLY. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack No, 
1 500 Carbon resiatora, 1. I, 2 watt. 
2 100 Electrolytic Condensers. 
3 250 Ceramic, Polystyrene. Silver Mica etc. 

condensers. 
4 250 Polyester. Polycarbmate. Paper. etc. 

condensers. 
5 25 Potentiometers, assorted. 
e 250 High-.tab, 1%, 2%, 5% renistor,. 
7 50 Assorted Tegetripe. 
8 lib wt. Assorted Nuts, bolts. washers. +pacers. 

etc. 
9 25 Assorted switches, rotary. lever. rniern, toggle, 

etc. 
10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED. 
LI + 2Sp p.p. per pack, ES for 5 Packs p /free 

C. T. ELECTRONICS 
Mall Order, Retail Shop, Components - 
287 Acton Lane, LONDON, W4 5DG 01- 0014275 
Warehouse, Test Equipment, Surplus Goods - 
20-24 Beaumont Road, LONDON, W4 
Audio Accessory Shop, Components - 
17 Turnham Green Terrace, LONDON, We 
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MAINS MOTOR 
Precision made -ae used lu 
record deoks and tape reoor 
dare -Ideal also for extractor 
fan, blower. heaters, .tu. New 
and perfect. Snip at 78p. 
Postage 20p for tint one then 
lop for each one ordered. 

M IC ON TAPE 
further buy enables us to offer these at an even 

lower price-namely 64 each or 6 for USG. Send 
for list of titlee. We can't repeat when sold out. 

BALANCED ARMATURE 

, so 

UNIT 
600 ohm, operates a. speaker or micro. j J ' 

Bbl unite, 117p teach. 10 for 13.76. 
BIM'4r 

s CAR ELECTRIC PLUG 
A`ZIeFite in place of cigarette lighter. 

Useful method for making a quick 
connection into the car electrical 

sys ; h or 10 for 13.42. 

12 VOLT le AMP. 
POWER PACK 
This comprises doublewound 
230 /240V mains transformer 
with full wave rectifier and 
2000 mF smoothing. Price 
88.86 plus 20p poet packing, 

Heavy Doty Mane Power Pack. Output voltage 
adjustable from 1* -40V in steps - maximum 
load 200W -that Is from 6 amp at 40V to 15amp 
at 11V. This really Is a high power heavy duty 
unit with dozens of workshop uses. Output 
voltage adjustment 1e very quick- simply inter- 
change push on leads. Silicon rectifiers and 
smoothing by 3,000m?. Price 6688 plus 65p post. 

MKTcLITE INSTRUMENT CASE 
Site approx. sr o 31" o 2" 

deep with brass insert. in four 
corners and bakelite panel. This le 
very strong case suitable to house 

instruments and special rig., etc. Price 
each. Pixolin lid lip extra. 

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 -1 pole, 12 way. All at 25e 
each. 

CONNECTING WIRE 
7.0078 Copper conductors. 600 metre drums 
available in the following colour.: -Red /Brown - 
Yellow - Green /Grey - Blue /Green - Red /Orange - 
GreenlWhite - Grey/White - Blue /Orange - 
Brown/Red - Brown /White - Red /Grey - Blue/ 
Grey - Blue/Brown. Price 8280 per drum plus 
lop poet. State alternative colours. 
Screened Cable 70076 core suitable for pick up or 
mike lead or for Interconnecting amplifiers. 
10 metres. Slip. 

DOOR SWITCH 
Ae fitted to refrigerators, etc. Switches off as door 
closes. White 17p each. Black 16p each 

U.V. LIGHTING 
Useful for Haw detection in metals and for looking 
for water marks, etc., also for fitting over tropical 
fish tanks. African violets and other indoor 
plant. which mutt have U.V. for healthy growth. 
The outfit compilers of 12' U.V. tube-choke- 
starter holder and tube ends. Price 62 SO pins 
20p poet. 

SO WATT TUBULAR ELEMENTS 
Braes encased with beaded flex ende. Standard 
replacements in most abeorbtion refrigerator. 
but also has dozen, of other use.. Up each 

SPIT MOTOR 
200 -260V Induction Motor. 
driving Carter gear box 
with i1" of output drive shaft 
running at 5 reve per minute. 
Intended for roasting chickens 
also suitable for driving 

model. -windmills, coloured disc lighting effect. 
ate., etc. 604 plu, 20p post and insurance. 

SWITCH TRIGGER MATS 
So thin is undetectable under 
carpet but will switch on 
with ellghte.t pre.enre. For 
burglar alarm., chop doors, 
etc. 
24" x 18' 6169 
13" x 10" 6121 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole. 
Sian approximately 1" x f" 9p each. 
io for gip. 
KETTLE ELEMENTS 
Made by the famous A.E.I. 
Co. Complete with wachere 
and combined fixing ring and 
ping shroud. Normal 2 round 
pin and fiat pin earth con- 
nection and overload reset 
push button. 2 Modele -1r (approx.) suitable for 
Swan and other similar models -14" (approx.) 
suitable for G.E.C., Hotpoint, etc. All quick boil 
24Kw elements at 240v. Price 6188 each. 

. WINDSCREEN 
WIPER 

CONTROL 
Vary speed of your 
wiper to suit con- 
ditions. All parts 
and imtructione to 
make. S84ß. 

N -c- 
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MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with 
heat sinks and connection tags, data supplied. 
Model 1168 600mW power output 75p. 
Model 1172 760mW power output Hp. 
Model 8P9000 4 watt power output [1.60. 

Unilex DIY STEREO. Complete 611.80. 

CENTRIFUGAL SLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quiet 
running-driven by cushioned induction motor with 
specially built low nice bearings. Overall sin 44" x 44" 
x 4 ". When mounted by flange, air is blown into the 
equipment but to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, elm drying cabinet or for 
removing flux emote when soldering ate., etc. real 
bargain at U-06. 

MIGHTY MIDGET 
Probably the tiniest poulble radio, as described in Practical Wireless, January 
78.' All electronic parts 66.20 post paid. 

TAPE PLAYBACK UNITS 
Maine operated. Made by Reditune the famous 
" musio in background people ". These are com- 
plete 

hese have a superiortemotor driven y wheel to 
control the tape through the capetan and .1.o an 
even equally useful valve amplifier with ELS4 
output. In a steel use with carrying handle. 
Tested and good working order 66.50, or some In 

need of repair but complete 1360, cassettes of 
tape pre-recorded 61.10 (please state type of 
music required.) 75p carriage up to 200 miles then 
50p per 100 miles extra. 

6 MAINS TRANSFORMERS 
Our Ref: MTM1 27 volt et 8 amp. Upright mounting fully shrouded -flying 
leads -fully tapped primary. Price 1380. 
Our Rsf: MTM2 12v at 1 amp. Upright mounting with fixing lugs, tag con- 

nection. 240v primary -12v 1 amp secondary. Price Up. 
Our Ref: MTMB 0-3v 2 amp upright mounting with fixing lugs, tag con- 

nections, 240v primary 6.3v 2 amp secondary. Price 77p. 

Our Het MTM4 18v 4 amp with thermal cut -out, upright mounting with 
fixing lugs -tag connections. Primary 240v, secondary 18v at 4 amp. Price Up. 
MAINS ISOLATION 860 watts earth shielded -flex leads -upright mounting 
Inge for tiring terminals for output. Price 550 each. 

MAINE TRANSFORMER BARGAIN. Standard mains 240e input. Secondary 

2.4v 9 amp intermittent 5 amp continuous. Price Shp. 

DISTRIBUTI ON 
PANELS 

]m w a you nee or woe bench or lab. 4 x 18 amp. sockets In metal box to 

take standard 18 amp. fused plugs and on/off switch with neon warning light. 
Supplied complete with 7 feet of heavy cable. Wired up ready to work, 8260 
plus 20p poet and ins. 

24 -HOUR TIME SWITCH 
Made by Smiths, thou are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on rack or shelf 
or can be built into box with 18A Rocket. Two corn 
pletely adjustable time periods per 24 hours, 6A 
changeover contact will switch circuit on or off 
during thew periods. Il-76 poet and In.. 26p Additional 
time contacts 665 pair. 

THYRISTOR LIGHT DIMMER 
For any lamp up to 1kw. Mounted on .witch plate to fit 
in phece of standard switch. Virtually no radio interference. 
Price 0296 plus 20p poet and insurance. 
Industrial model OA 9280. (Not on plate). 

THIS MONTH'S SNIP 

WALL THERMOSTATS. Made by the famous Smiths Instrument Co. 

called Colountat. Wall mounting and ln a handsome plastie case. (Cream 

and belge). Adjustable by slider (lockable) and may be set to control 

temperature. from around freezing through to 80°C. The slide pane] is 

engraved and indicates (frost) (warm) (very warm), etc. The thermostat 

will control heaters, etc. up to 16 amp at normal mains voltage and le ideal 

for living room, bedroom and greenhouse, etc. Price 11 -U. Don't miss this. 

TWENTYLITE 
Fluorescent lighting units with polyester 
choke and finished white enamel. 40me. 
model. Ideal kitchen, bedroom, hall- 
way, porch, lift, etc., with tube. As- 
sembled ready to install. Price 6280 + 
40p p. h p. 

NEW ITEMS THIS MONTH 
VOLTAGE CHANGING TRANSFORMERS mad* by 
Parmeko. Upright mounting, fully shrouded and 
with terminal blooks for input and output. For 
changing mains voltage, Ideal for working low 
voltage equipment from 280 /240 mains and for 
increasing voltage due to losses In long leads. 
Voltage up or down between 190 -220v, 260 watts. 
Price 6166 plus 30p poet, etc. 
DOOR OPENING OR PLATFORM ROTATING 
MOTORS. Very powerful motors estimated 
rating at 1 H.P. Reversible with gearbox and 
"V" belt drive wheel of 7" diameter. Price of 
motor which weighs approx. 161ós. Is 610. Nora: 
These are exequipment but guaranteed for ell 
month.. 
Gas and Smoke detector /Sensor -ref OD1- 
recently referred to as the electronic nose-13 
each; circuit of smoke detector alarm Included. 
Constructional details appeared in September's 
Practical Wireless, so we can supply the BL 03D 
at 21.76, the 2N414 at 6186 also most other 
items, eend for PW 10 radio parta list. 
SPRING RETURN WAFER SWITCH. As used in 
intercom and other similar equipment a two 
wafer 6 pole 8 way ewltch, spring return from 
centre position when turned clockwise and 
permanent off or on when turned anti -clockwise. 
Price Up each. 
A.O. BUZZERS. 12v. Fix these into a box which 
will resinate and they will give loud piercing 
note. Suitable for alarms or signal. Up each. 
PUSH ON TAG CONNECTORS. These are being 
Increasingly need on care and domestic appliances. 
2 elzes prevail, the most popular being for 4" 
tag. We offer these at attractive prices. 10 for 10p. 
60 for 40p. 100 for 705 and 1,000 for U. 
4 MINUTE TIMED ON SWITCH by Smiths. Our 
ref. TB AUI. This is for processing photographic 
plate,, etc. Hu a scale graduated 0.4 min. Turn 
the pointer knob, and set it at the desired time - 
ewttch will stay closed until pointer knob returns 
to Zero. Clockwork motor, so can be Independent 
of mains if desired, but the switch itself le double 
pole, rate/. 260v. 15 amps Price 21.66p. 
ONE HOUR TIMED ON SWITCH by Smithe. 
Our ref. TB AU2. As TS AU1 except that the 
complete rotation of the pointer knob lasts for 
one hour. Price 11 10p each. 
COUNTER. 3 DIGIT. Belt, rubber band or fric- 
tion drive, ae fitted to Tape Recorders and 
similar. Count. or takes away up to 999. Re- 
gettable from any count by proceecing knob. 
55v each. 

DRILL CONTROLLER 
NEW 'KW MODEL 
Electronically changes 

epeed from approxi- 
mately 10 revs to 

maximum. Full power at all 
needs by finger -tip control. 

Kit include. all parts, Baas, 
everything and full instruc- 

tions. 8156. 
Made up model also available. 296. 

MAINS TRANSISTOR P. P. 
Designed to operate transistor seta and ampli- 
fiers. Adjustable output 6v., 9v., 12 volts for up 
to 500mA (claee B working). Take. the place of 
any of the following batteries: PP1, PPS, PP4, 
PPS, PP7, PP9, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor 
condenser. and Inetructlone. Real snip only 21.10. 

STEREO PRE -AMP MODULE 
Mullard ref LP 7182 /2- transistors and all 
ancillary components mounted on PC board 
1182 with connection dig. 

IO AMP DIMMER /CONTROLLER 
For the control of lighting of stage or studio or portable 
equipment in workshops etc. This has socket outlets 
each controlled by S AMP Solid State regulator. Also 
fitted with master switch fuse and neon indicator and 
terminating with 6 feet of flex. Overall length I7in. 
34in. x I }in. deep. E7SO, plus 25p P. & P. 

TANGENTIAL HEATER UNIT 
Thie heater unit le the very latest type, most 
efficient, and quiet running. Ie as fitted to 
Hoover and blower heater. costing 816 and 
more. We have a few only. Comprises motor, 
impeller, 2kW, element and 1kW. element 
Wowing switching 1, 2 and 9kW, and with 
thermal safety cut -out. Can be fitted into 
any metal line case or cabinet. Only need. control switch. 6286. 2kkw. Mel u 
above except 2kW. 0876. Don't miss this. Control Switch 449, 

15A ELECTRICAL 
PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake - switch on 
lights to ward off in- 
truders - have a warm 
home to come home to. 
All these and many 
other things you can do 

if you invest in an electrical programmer. Clock 
by famous maker with 15 amp. on/off switch. 
Switch -on time can be set anywhere to stay on 
up to 6 bourn. Independent 60 minute memory 
jogger. unit. z218 Sp a a p. 
orith glue front, 
THERMAL CUTOUT 
A miniature device f" die. on one screw fixing 
mount -can be used for motor overload protection 
-fire alarm -soldering iron- switch of, etc., etc. 
15 amp contacts open with flame- radiant or 
conducted heat. lip each or 10 for 99p. 

HONEYWELL PUSH BUTTON 
MICRO SWITCHES 
As used to some vending machine., etc. Each 
switch is a change -over type rated at 15 amps 
250v A.C. Intended for panel mounting with 
fixing nuts and single black push knob. Single 
change -over switch 28p. Double .witch Up. 
Triple switch 61p. 
MACLAREN THERMOSTAT 
Make and break 20 amp A.C. with the sensor 
probe coupled by 2 feet capillary covering range 
of 10- 100°C- complete with large engraved 
control knob. Price 88p. 

Tdered. 10ge discount il ten of an Item J, BULL (ELECTRICAL) LTD. ordered, Bend postage where gcoted -other 
Item, post free if order for these items Is 6600 pee add gpp, (Dept. P.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 198l3 Tamworth Road, CROYDON 



BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD. LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. Telephone 6747 
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All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only. Despatch charges: Orders below E5, add 10p per order up to 3 items, each additional Item Sp unto.. Orders between E5 and 810 add 25p total. Orders over 810 are post tree. Same day despatch. Any parcel insured against damage in transit for only 3p entre per order. Terms of business tree on request. Business hours Mon: Frl. 9 -6.30 p.m. Closed 1 -2 p.m. and Bats. We do not handle seconds or rejects, which are often described as "New and Tested" but have s limited and unreliable life. No enquiries answered unless B.A.E. is enclosed for reply. 
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Head Office and Warehouse Z & I A E R O SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE 
3S TOTTENHAM COURT ROAD 

Please send all correspondence and Mail- Orders to Head Office 
LONDON WI 

LONDON W2 SSF When sending cash with order, please include 12}np in L for postage and handling 

Tel: 727 56411213 
Tel: 580 8403 

MINIMUM CHARGE 15np. No C.O.D. orders accepted 
Open all day Saturday 

Please note that the valves offered below are not necessarily of U.K. origin 

0A2 0.40 
OAS 0.48 
OB2 0.40 
01311 0.70 
OCS 0.40 
o1 0.40 
1B9GT 0.48 
11,4 0.28 
12/4 0.60 
IRA 0.46 
164 0.30 
166 0.30 
1T4 0.30 
lUl 0.80 
lus 0.75 
1V2 0.60 
IX2B 0.80 
SD21 0.45 
$14 0.50 
364 0.40 
8V4 0.70 
13640Y 0.80 
0U66 0.40 
0V4G 0.50 
6Y8GT 0.46 
523 0.76 
6240 0.45 
0 /3012 0.90 
OAB4 0.45 
6AB5 1.00 
OAF4A 0.65 
5A05 0.25 
6A07 0.45 
6AH6 0.80 
OAJ8 0.80 
6AK6 0.40 
5ÁE6 0.60 
SAL3 0.43 
6ÁL5 0.86 
OAMO 0.87 
OAQS 0.45 
6AQ6 0.70 
OARS 0.68 
SAAB 0.68 
6486 0.66 

6A87G 0.86 
6AT6 0.45 
6AU6 0.80 
OAVB 0.45 
6AW8A 0.46 
OBA6 0.88 
66E8 0.35 
6616 0.66 
68116 0.75 
6ßJ6 0.55 
6BK7A 0.75 
613N5 0.43 
66N6 0.60 
OBQS 0.28 
6BR7 1.00 
OBR8 0.80 
0B87 1.35 
6BW6 0.90 
OBW7 0.90 
6BX6 0.26 
6BZ6 0.46 
08Z7 0.70 
0C4 0.86 
6CIGT 0.65 
8Cß8 0.40 
6CD6GA 

1.40 
6CG7 0.65 
6C1.6 0.65 
6CU6 0.80 
OCW4 1.00 
6CY6 0.50 
6CY7 0.76 
6D3 0.55 
6DC6 0.85 
6DK6 0.80 
BDQOB 0.80 
6D84 1.85 
BEAK 0.70 
6EH7 0.80 
6E37 0.36 
6EW6 0.70 
6F1 0.75 
616 0.75 
BFBG 0.60 

6F11 0.50 
6F13 0.60 
6F14 0.70 
8115 0.65 
6F18 0.50 
0F23 0.90 
6F24 0.80 
6F25 1.00 
6F26 0.85 
6128 0.70 
601E6 0.00 
6J4 0.60 
OJIGT 0.45 
6JO 0.80 
6J7 0.45 
6K417 0.80 
6KOGT 0.75 
6K7 0.45 
628G 0.45 
0E25 0.76 
616GT 0.56 
617 0.45 
6138 0.60 
6LD20 0.50 
6N7GT 0.66 
6Q7 0.60 
OSAI 0.45 
6007 0.45 
60K7 0.50 
1381.70T0.48 
6SN7GT0.48 
68Q7 0.60 
68117 0.60 
OTO 0.88 
6U40T 0.75 
BUBA 0.48 
6V6GT 0.50 
6X4 0.40 
6XIGT 0.45 
6X8 0.70 
6y6G 0.80 
7Y4 0.75 
913W1 0.75 
10(: 2 0.80 

10D1 0.85 
101)2 0.55 
10E1 0.75 
10F9 0.65 
10118 0.80 
lOLl 0.80 
1010110.70 
101.13 0.75 
124135 0.70 
72406 0.70 
12AE6 0.85 
12A7.5 0.56 
12AQ6 0.50 
12AT6 0.40 
12AT7 0.40 
12AU6 0.46 
12AU7 0.88 
12AV0 0.60 
12AV7 0.70 
12AX7 0.38 
12AY7 0.75 
12B4A 0.70 
12ßA6 0.46 
12BE6 0.50 
12BH7 0.50 
32BY7 0.85 
12E1 3.00 
1265 1.00 
12K7GT0.50 
12Q7GT0.45 
128R7 0.50 
20D1 0.00 
2011 1.10 
20P1 0.50 
20P4 1.10 
20P5 1.20 
2506 0.70 
2IL6GT0.60 
2524G 0.40 
25Z6GT9.75 
30A5 0.60 
30AE3 0.40 
3001 0.80 
901715 1.00 

Rrst Quality Fully Guaranteed 

ECCOS 0.40 
ECC89 0.50 
ECC91 0.80 
BOOM 0.85 
ECC807100 
ECF80 0.35 
ECFO2 0.85 
ECF8041.05 
F.CH42 0.75 
ECHO! 0.30 
ECH83 0.46 
ECRU 0.45 
ECL60 0.65 
ECL81 0.55 
ECL82 0.35 
ECL83 0.70 
ECLO4 0.65 
ECL86 0.65 
ECL86 0.40 
ECLL800 

820 
EF37A 1.00 
EF40 0.55 
2E41 0.66 
2E42 0.70 
EF80 0.25 
EPOS 0.35 
EMU 0.30 
EF89 0.28 
EF91 0.87 

EF92 0.50 
EF95 0.40 
EF97 0.85 
EF98 0.75 
EF183 0.85 
EF184 0.85 
EF804 1.26 
EK90 0.85 
EL34 0.50 
EL30 0.50 
EL41 0.75 

EL83 0.50 
EL84 0.50 
ELI% 0.48 
EL86 0.40 
EL90 0.45 
EL360 1.25 
EL822 1.80 
ELL80 0.86 
EM71 0.80 
EM83 0.60 
EM84 0.86 
EM85 1.00 
EM87 0.70 
EN91 0.40 
EY61 0.46 
EY81 0.40 
EY83 0.55 
EY86 0.40 
EY87 0.43 
EY88 0.43 
EZ40 0.50 
EZ41 0.76 
EZ80 0.28 
EZBI 0.29 
()TIC 4.00 
GY501 0.70 
G7..30 0.46 
07.31 0.40 
023.2 0.50 
0234 0.85 
44ßC800.80 

HK90 0.50 
KT66 2.50 
KT77 1.00 
KT88 2.90 
N78 180 
Y4ß0800.40 
PC86 0.60 
PC88 0.00 
PC97 0.50 
PC900 0.48 
PCC84 0.40 
PCC85 0.40 

0.55 
PCC89 0.55 
PCC1890.60 
PCC805 0.95 
PCC806 0.95 
PCFOO 0.80 
PCF82 0.85 
PCF84 0.00 
PCF80 0.80 
PCF87 1.00 
1.01801 0.60 
pCF8020.60 
PCF805 0.90 
PCF8060.75 
PCF808 0.90 
PCH2O00.70 
pCL81 0.60 
PCL81 0.36 
PCL83 0.65 
PCL84 0.45 
PCL86 0.45 
PCL88 1.10 
PCL200 0.75 
PCL8001.10 
PC18010.95 
PCL805 0.50 
P11500 1.30 
PF86 0.70 
PF818 1.00 

PL33 0.40 
PL36 0.55 
PL81 0.50 
PL82 0.45 
PL83 0.45 
PL84 0.40 
PL302 0.95 
PI.504 0.75 
PL608 0.90 
PL609 1.10 
PL801 100 
PL802 065 

P618 0.40 
PY33 0.65 
PY80 0.40 
PY81 0.80 
PY82 0.35 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.47 
PY801 0.50 
PZ30 0.38 
QQV02-6 

8.00 
QQVO3.10 

1.25 
TT21 4.20 
TT22 4.40 
U18 /20 0.76 
1725 0.85 
U26 0.85 
U31 0.70 
U52 0.40 
0376 0.40 
U78 0.40 
03191 0.76 
U201 0.50 
U281 0.65 
03282 0.55 
U301 0.55 
U403 0.70 

U404 0.70 
U801 0.80 
UABC80 

0.40 
UAF41 0.70 
034142 0.60 
11841 0.75 
UBC41 0.55 
UBC81 0.45 
UBF80 0.40 
UBF89 0.40 
17BLI 0.70 
1161.210.70 
UC92 0.45 
UCC85 0.45 
UCF80 0.70 
UCH21 0.60 
UCH42 0.75 
UCH81 0.40 
UCL01 0.60 
UCL82 0.35 
UCL87 0.66 
UF9 0.66 
UFII 0.00 
UF41 0.06 
ÚF42 0.06 
UF43 0.65 
UFOS 6.3S 
UF66 0.40 
UF89 6.40 
U741 0.66 
U1.84 0.43 
UMO4 0.50 
UY1N 0.60 
111,41 0.45 
UYO2 0.60 
ÚY85 0.40 
W729 0.76 
X012 060 
Z759 4.00 
Z5048 4.60 
Z5058 8.00 
Z801)03 123 

ELECTRONIC 
304'17 1.00 
30018 0.90 
30E5 1.00 
30E11 0.80 
3021,12 1.10 
30F113 0.50 
30F114 0.90 
3011 060 
30115 0.95 
30L17 0.95 
30P12 1.00 
30P19 0.96 
30PL1 0.96 
30PL13 1.10 
301.114 1.10 
36A3 0.05 
35A5 0.76 
35135 0.65 
3505 0.60 
315D5 0.76 
S5L6GT0.76 
35W4 0.60 
85Z3 0.75 
31Z4G 0.40 
50A5 1.00 
50B5 0.85 
SOCI 0.80 
IOCDOG1.20 
60L6GT0.60 
85A2 0.80 

'(] ̀
 

90Aí: 2.40 
90AV 9.00 
90Cí 0.75 
90CV 9.40 
807 0.50 
811A 1.60 
813 4.50 
8804 1.00 
5642 0.80 
6080 2.25 
6146 2.00 
6146B 3.00 
6360 146 
6939 3.00 
7199 1.00 
7586 2.60 
7895 1.60 
A2293 9.50 
AZl 0.60 
AZ31 0.65 
CBLI 0.90 
CBL31 1.20 
CY1 0.50 
CY31 0.50 
DAF96 0.50 
DF96 0.60 
DK92 0.70 
DK96 0.60 
DL96 0.65 
DM70 0.60 

, / 

BRAND 

VALVES 
DM160 0.70 
DY51 0.55 
DY86 0.35 
DY87 0.88 
DY802 0.87 
E80F 1.40 
E88CC 0.75 
E180F 1.00 
E816F 290 
EABC800.38 
EAF42 0.60 
EBC33 0.00 
EBC41 0.65 
EBC81 0.03 
EBF80 0.40 
EBF83 0.40 
EBF89 0.82 
EBL31 1.50 
EC53 0.60 
EC80 2.65 
EC86 0.60 
EC88 0.60 
EC90 0.35 
EC92 0.45 
ECOS 0.65 
ECC40 0.70 
ECC81 0.40 
ECC82 0.33 
ECC83 0.38 
ECC84 0.30 

TRANSISTORS 
2E696 0.15 
2E897 0.15 
5 0.80 05 
651E7705 0.70 
6N706 0.10 
11N708 0.15 
9E753 0.25 
2E929 0.20 
2E930 0.20 
951007 0.45 
5511151 0.25 
9E1132 0.26 
5E1184 1.25 
2511302 0.17 
201303 0.15 
5N1204 0.20 
2041306 0.20 
3E1305 0.27 
5N1307 0.26 
2N1205 0316 
2E1109 0.80 
2E1013 0.17 
2E1711 0/0 
9E1750 0.76 
5E2147 0.76 

5E2217 
1.00 

3E2215 0.20 
5N9369A 0.15 
5512477 0.05 
5E2040 0.40 
5E2906 0.32 
2E2923 0.12 
5512924 0.13 
987626 0.10 
2145053 0.20 
2E3054 0.60 
2513066 0.60 
2E3133 0.85 
2518134 0.25 
3E3391 0.17 
2143392 0.17 
9243993 0.15 
2243394 0.15 
2N3305 0.20 
2513402 0.16 
3E3403 0. 
2513404 0.32 
2513414 0.20 
2E3415 0.16 
7513417 0.26 
2 N3848 0.80 
2N3702 0.10 
5N3703 0.10 
251370+ 0.19 
2N3705 0.10 
2513706 0.10 
2515707 0.12 
2513709 0.10 
9513710 0.10 
2118711 0.10 
5273579 0.26 
2513906 0.26 

20746 026 
AC12 0.15 
AC126 0.80 
AC126 0.20 
ÁC127 0.17 
A0126 0.15 
AC132 0.25 
AC153 0.80 
AC154 0.16 
AC157 0.17 
AC176 0.26 
AC187 0.20 
AC188 0.20 
ACY17 0.35 
ACY16 0.30 
ACY19 0.26 
ACY20 0.30 
ACY21 0.50 
ACY22 0.14 
ÁD139 6.40 
AD149 0.40 
AD16I 0.85 
AD162 065 
ADZII 1.36 
ADZ12 LU 

AF116 0.17 
AF116 0.17 
AF117 0.17 
AF115 0.26 
AF180 0.60 
ÁF181 0.50 
AF186 0.40 
AFZ12 1.00 
31ßY26 0.96 
ABY27 0.30 
ABY2O 0.56 
A6Y29 020 
ABY54 0.26 
31ßZ59 0.80 
ABZ16 0.80 
ABZ17 0.80 
A8315 0.80 
BC107 0.10 
.ßC108 0.10 
ßC109 0.10 
BCIIS 0.15 
ß1744e 0.20 
BC134 0.20 
ßC147 0.10 
al C148 0.11 
BC162 0.19 
ßc158 0.11 
ßC175 0.20 
BC186 0.26 
BCYSO 0.35 
BCY31 0.45 

8S 0.85 ßcy 
0.15 BCY 

ß17Y771 0.15 

ßD121 0.65 
1011123 0.80 
ßD126 0.60 
BDIS1 0.40 

0.20 
0.50 

g gm., 0.26 7 

ßF173 0.28 
BF179 0.80 
ßF380 0.35 
ßF181 0.86 
8F386 0.20 
81194 0.10 
81196 0.10 
61196 Oil 
8F197 0.12 
13F200 0.52 
BFW87 0.26 
BFW86 0.50 
BFW89 0.30 
BFW91 0.20 
BFX88 0.20 
SFY37 0.40 
BEY 19 0.25 
131,660 0.20 
BFY61 0.30 
BFY62 0.20 
710Y26 0.17 

BB0Y28 
0.20 

B9y85 0.20 
BOY95A 0.12 
BU106 1.80 
OCIO 1.00 
0C22 0.60 
ocss 0.50 
OC24 0.60 
0C26 0.36 
OCIO 0.26 
0020 0.60 
OCIO 0.60 
OC36 0.86 
0042 0.30 
0C44 0.15 
0C45 0.12 
OC70 0.10 
0071 0.12 
0072 0.12 
0073 0.80 
OC76 0.15 
OC76 0.15 
OC78 0.25 
00781) 0.20 
°CBI 0.20 
0081D 0.20 
00O3 0.20 
00139 0.30 
001+1 0.80 
OC170 0.25 
0C171 0.80 
06200 0.30 
017201 0.60 
OC202 0.40 
00204 0.40 
00204 0.40 

NEW MULTI METER from U.S.S.R. 
TYPE U4323 

With tant suspension movement 

. 

_ - 'Sensitivity: 20.000 fl /V. 

- 

-- 
7 D.C. Voltage ranges 05 -1000V 
6 A.C. Voltage ranges 2.5 -1000V 
5 D.C. Current ranges 0.06 -500mA 
4 Resistance ranges lk ci-1M n 
Built-in oscillator providing AF output of 1kHr. and 
I.F. output of 465kHz with an amplitude of 1 volt 
minimum. 
Dimensions: 140 x 87 x 40 mm. Weight 03k8. 
PRICE complete with leads and plastic storage case /7.00. 

115 AMP THYRISTORS BTX47 -120OR 

fin- average forward current 115Á 
Man. r.m.e. forward current 25A 
Peak reverse voltage 1200V 
Continuous reverse voltage 800% 

PRICE: 18.50. 

Series BZZ61 1 -watt WIER Diodes 

Available in: 7.5-8-2-11-15-18-24-27-30-33.36-02.68 
volte. 50.20 each. 

DIODES 
045 085 
0A6 0Qß 
0A7 0.15 13 
0A10 0.20 
OA +7 008 
0Á70 0-07 
OA79 007 

OÁ81 0 07 
OAST 007 
OAST 016 
0A90 0.07 
OÁ91 007 
0Á95 007 
OA200 007 

MINIATURE HALF WAVE 
SILICON RECTIFIERS 

148029 (Avalanche) 1000 PIN. 1.15A 030 
IA600 400 P.I.V. 7ó6m4 030 
IN640 400 P.I.V. 750mA 0.18 
1E645 600 P.I.V. 400mA 0.35 
IN6499 600 PIN. 750mA 015 
1E3194 400 P.I.V. 750mA 0-17 
IN4001 50 P.I.V. IA 0-06 
I/44002 100 P.I.V. IA 007 
I274002 200 P.I.V. lA 0075 
IN4005 400 P.I.V. IA 008 
IE4004 800 P.I.V. lA 0-10 
íN4006 800 P.I.V. IA 012 
1N4007 1000 P.I.V. lA 044 
I51á309 1000 P.I.V. 1531 Oß4 
IE5408 1000 P.I.V. 3A 0.60 
ßY100 700 P.I.V. 450mA 0.15 
BY101 450 P.I.V. 1lA 0-15 
BY106 800 P.I.V. 11A 0.15 
ßY125 200 P.I.V. 425mA 0.10 
ßY126 660 P.I.V. IA 0.10 
ßY727 1250 P.I.V. lA 0-12 
7)77000 50 P.I.V. 600mÁ O 15 

DD008 400 P.I.V. 500mA 025 
DD058 800 P.I.V. 500mA 0-35 

SYNCHROSCOPE 

brin 
bright 
(narrow 
Bandwidth 
at 1 

Free- crystal 
ao -loo 
Amplitude 
Input 
Power 
PRICE 

,0 y 
a` 1 

® 3 . o 

tube fitted with 
display in full 

band) to 30mV/mm 
10 c /s-10 "- b- 10.30- 100.300- 

running time base 
calibrator providing 
µ sec. 

calibrator 
attenuaG.r 7. 10.100. 
supplies 127/230v 

68000. packing 

TYPE C1 -5 

stade in I'814R 

t; ' 

.' 

+y 

daylight. Sensitivity IOm% /mm 
daylight. viewing yowl 

10111V/rim 
(wide band). 

me /s. Triggered sweep pre-set 
1000.3000 µ66c per stroke. 
20 c/s to 200kc /e with bulltin 

timing marks at 65-2-16- 

directly calibrated in voll.. 

AC. 
sud carriage slso. 

VALUE ADDED TAX 
THE ABOVE PRICES DO NOT INCLUDE 
V.A.T. WHEN REMITTING CASH WITH 
ORDERS PLEASE ADD 10% OF THE 
VALUE OF GOODS INCLUDING 
POSTAGE AND HANDLING. 
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Practical Radio 8- Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

Over ISO 
ways to 

engineer a 
better future 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. 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 inter- 
esting 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 to look forward to. There are no books to buy 
and you can pay -as- you - learn. 
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). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained -a 
view echoed by two colleagues who recently commenced the course". - 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job that I love, with unlimited prospects ". -Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" -Student 
C.C.P., Bucks. 

RHO our rote 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. Write to 
B.I.E.T. Dept.BPWIO.Aldermaston Court, Reading RG7 4PF. 
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COMPONENTS LIST 

Resistors: 
RI  2.2M0  R6  220k SI 

R2  150R3  220k1(00  R7  2.2k SI  
R8  470kfl 

R4  20kfl  R9  I kfl 
R5  331a1  RIO  2.2k0 3W w.w. 
All 10%, fW carbon, except where otherwise 
indicated 
VR I 100kf2 wire-wound potentiometer 
VR2 500k2 carbon potentiometer 

Capacitors: 
CI  50pF mica or ceramic 
C2  50pF mica or ceramic 
C3  0.1 µF paper 
C4  500pF mica or ceramic 
CS  4µF electrolytic 350V 
C6  0-0 li.LF paper 
C7  0.01µF paper 
ai  I 2µF electrolytic 25V 

C9  16p.F  dual electrolytic 350V 
C 10 8p.F 
VC1  150pF air dielectric variable 

Transformers: 
T1  Output transformer 60 : I 
T2  Small mains transformer. Tapped primary. 

Secondaries: 250-0-250V 40mA; 6.3V IA 

Valves: 
V 1 954  V2  I2AT7 

Other Circuit Components: 
LSI  2fin. diameter loudspeaker 2-30. 
SI  Toggle switch s.p.s.t. 
MR I, 2 Contact cooled rectifier 250V 40mA 

Miscellaneous: 
Ball drive 6 : I ratio. Knobs: one 2in. diameter, 
two lin. diameter. One B9A valveholder. Ribbed 
4-pin plug-in coil formers (Eddystone).  Coil 
holder (Eddystone). Aerial-earth socket strip. 
Tag strip (2 insulated). Chassis 7in. x 4in. x 21in. 
approx. Panel 6in. x 

COIL WINDING DATA 

1.2-4Mc s (2.50-75 metres) 
100 turns 34s.w.g., tap at 2 turns. Aerial 
coupling, 20 turns. 

2.5- 7.5Mc/s (120-40 metres) 
50 turns 32s.w.g., tap at If turns. Aerial 
coupling, 15 turns. 

6.75-22Mcs (44 13.6 metres) 
16 turns 30s.w.g., tap at turn. Aerial coupling, 
five turns. 

14-5-50Mc s (20.6-6 metres) 
54 turns 30s.w.g., tap I to  turn. Aerial 
coupling, two turns. 

40 -100Mc 's (7.5-3 metres) 
21 turns 20s.w.g., double spaced, tap at 4 turn. 
Aerial coupling, one turn. 

The two larger coils are close wound. The other 
coils are on threaded formers, and spaced 21 turns 
per inch.  Aerial windings are near the tuned 
winding as indicated in Fig. 4(d). 

O M NI °  

= MI MI 
M ain  emimmu m• 

M MI =  PO  =I M MO 
IM1 .1 1.1  le  = Mi n 
m =1 =11 

= MOW N 
M o NIIIm m/M•  ” Mi 



From MR1,MR2 

To 6-3V 
line 

a 
To VR1 
slider 

V2 
12AT7 

Ball drive 

Front panel 

Fig. 2 - Above - chassis wiring. 

tz.zin z.z./.ez,  

r , Aerial and earth 
socket 

To CIL-)  

Tags marked 'MC' 
denote earthing 
connections 
to chassis 

V1 anode 

To G2 
onV1 \4\ 

To T2 
pri. 

VC1 

C 1 

ai 
a 

Mains transform( 

12 

To H  Cj25OVCi 250V 
on V1 

C  To C9,R10 

•9 •c9 

V2 

©  MC 

Toll pri 

MC 

A 
VR2 

yz z   

Regeneration On/Off 
switch 

Fig. 3 - Below-chassis wiring. 

z 



• 

MC 

Viand Li 
are mounted 
above chassis 
(See Fig.4c) 

; ,161111,11],1,[11111Tu ni ng 

s transformerl 

/  T2 

250V 

C9,R10 

MC 

V R 2 

•  
///777/7/.7  /V, z-K/./;.1 

Volume 

V2 12AT7 
(B9A) 

(b) 

Aerial Coupling, one turn. 

The two larger coils are close wound. The other 
coils are on threaded (ormers, and spaced 21 turns 
per inch. Aerial windings are near the tuned 
winding as indicated in Fig. 4(d). 

-̀V -V 
Chassis 

3 
4 

3 

L1 

3 
„ 

IV  Chassis  L̀au 

ow'  

•  

11 

(c)  (d) 

Fig .4 - Coil and valve details. 

Material.  18swg. aluminium 

1 

2 

Drill to suit 
21/211 aerial and earth 

socket 

4 

3/2i 

1/2 "dia hole 
for V1 

7,, 

A 

34dia. hole 
for V2 

II 
1,f 

t  

,;0/. 
3/4" 

1/" 8 1  1 
Drill to suit  I 
Li fixing bolts 

Drill 3/8ll dia each 

Fig 5- Chassis drilling details. 



SHORT WAVE 

BROADCASTING STATIONS 
THIS list is not intended to be a complete guide to the many hundreds 
I of short wave broadcasting stations in operation, but it does indicate 
the stations which. in normal conditions, are most easily heard. 

Frequency Wavelength 
(kc s)  (metres) 

5930  50.57 
5960  50.34 
5990  50-08 
6005  49.96 
6010  49-92 
6025  49.79 
6025  49.79 
6030  49.75 

6035  49.71 
6055  49.55 
6065  49.46 
6070  49.42 
6075  49.38 
6090  49.26 
6100  49.18 
6140  48.86 
6145  48.82 
6160  48.70 
6165  48.66 
6175  48.58 
6190  48-47 
6190  48.47 
7050  42.55 
7105  42.22 
7125  4211 
7135  42.05 
7180  4 .78 
7195  4 .70 
7200  4 •67 
7220  4 .55 
7255  4 .35 
7275  4 .24 
7280  4 .21 
7285  4 .18 
9009  33.03 
9410  3 .88 
9475  3 .66 
9505  3 .56 
9510  3 .55 
9515  3 .53 
9520  3 .51 
9535  3 •46 
9540  3 .45 
9570  3 •35 
9575  3 .33 
9585  3 .30 
9620  3 .19 
9630  3 IS 
9645  3 .10 
9665  3 •04 
9675  3 .01 
9700  30.93 

9715  30.88 
9720  30.86 
9735  30.82 
9745  30.78 
9770  30.71 
9780  30.67 
9865  3040 
1705  25.63 
1715  25.61 
1720  25.60 
1755  25.52 
1800  2542 
1810  25-40 
1820  25.38 
1830  25.36 

1835  25.35 
1865  25.28 
1865  25.28 
1900  25.21 
1910  25.19 

191$  25.18 
1920  25•I7 
1925  25•I6 
1965  25.06 
1990  25.02 
2095  24.80 
5070  9.91 
5080  9.89 
5115  9.85 
5125  9.83 
5155  9-80 
5165  9.78 
5190  9.75 
5205  9.73 

Station 

Prague. Czechoslovakia 
Rome, Italy 
Bucharest, Roumania 
R.I.A.S., Berlin, Germany 
Rome, Italy 
Radio Nederland, Ht)!land 
Lisbon, Portugal 
Muhlacker, W. Germany 

Monte Carlo, Monaco 
Schwarzenburg, Switzerland 
Horby, Sweden 
Sofia. Bulgaria 
Osterloog, W. Germany 
Radio Luxembourg 
Belgrade, Yugoslavia 
Voice of America, Tangier 
Allouis, France 
Voice of America. Munich, W. Germany 
Schwarzenburg, Switzerland 
Allouis, France 
Bremen. W. Germany 
Vatican City 
Cairo, Egypt 
Madrid, Spain 
Warsaw, Poland 
Monte Carlo. Monaco 
Baghdad, Iraq 
Bucharest, Roumania 
Belgrade, Yugoslavia 
Budapest. Hungary 
Sofia, Bulgaria 
Rome, Italy 
Allouis, France 
Ankara. Turkey 
Tel Aviv, Israel 
B.B.C. Overseas Service 
Cairo. Egypt 
Prague, Czechoslovakia 
B.B.0 Overseas Service 
Rome, Italy 
Voice of America, Tangier 
Schwarzenburg, Switzerland 
Warsaw, Poland 
Shepparton, Australia 
Rome, Italy 
Allouis, France 
Horby, Sweden 
Sackville, Radio Canada 
Vatican City 
Schwarzenburg, Switzerland 
Warsaw, Poland 
Sofia, Bulgaria 

Radio Nederland, Holland 
Radio Nacional, Rio de Janeiro, Brazil 
Deutsche WeIle. W. Germany 
Ankara. Turkey 
Vienna. Austria 
Cairo, Egypt 
Djakarta, Indonesia 
Horby, Sweden 
Schwarzenburg, Switzerland 
Sackville, Radio Canada 
Leopoldville, Congo 
Accra, Ghana 
Rome, Italy 
B.B.C. Overseas Service 
Voice of America, Munich, W. Germany 
and Tangier 

Algiers, Algeria 
Schwarzenburg, Switzerland 
Havana, Cuba 
Paradys, South Africa 
Armed Forces Radio Service, Greenville, 
U.S.A. 

Voice of the Andes. Quito, Ecuador 
Allouis, France 
Radio Bandeirantes, Sao Paulo, Brazil 
Conakry. Guinea 
Prague, Czechoslovakia 
B.B.C. Overseas Service 
B.B.C. Overseas Service 
Paradys, South Africa 
Voice of the Andes, Quito, Ecuador 
Lisbon, Portugal 
EL WA, Monrovia, Liberia 
Damascus, Syria 
Brazzaville. Congo 
Voice of America, Greenville, U.S.A. 

When and Where T 
TlTHIS is a far from easy task on which to give specific informa-tion. Forecasting propagation on short waves is, in some 
ways, as difficult as forecasting the weather. There are certain 
overall patterns but there are very many variable factors which 
can affect conditions at any one time. The main changes to be 
borne in mind are the seasonal ones, the difference between 
daytime and night-time conditions and, above all, the I I-year 
sunspot cycle. 
From now until around 1966 conditions will not change 

greatly in their main features as we are in a period of low 
sunspot numbers, and the information given below is meant to 
apply to this period. Once sunspot numbers begin to increase, 
the pattern of band usage will change in many ways. 
One useful pointer CO remember is that broadcasting 

stations will beam their transmissions to Britain at the time and 
on the frequencies giving the best chance of good reception. 
Thus, if Radio Australia broadcasts to us around 07.00 G.M.T. 
on the 31 and 25 metre bands, that is when expert opinion 
expects best conditions for the path. although reception from 
Australia may be possible at other times. 
All times quoted below are in G.M.T., using the 24-hour 

clock system. Let us consider various areas of the world and 
suggest the best times and frequencies for receiving stations 
in those areas. 

I North America and Caribbean area  The best time 
for this area is between 15.00 and 23.00 during the whole year; 
in winter the peak is around 18.00 but in summer it is around 
20.00/21.00. Western North America is harder to hear, and 
usually best around 15.00 to 18.00. For broadcast stations, the 
best bands in winter are 19 metres in the afternoon. then 25 
metres after dark  In the summer period. 19 metres is usually 
best. For the amateur bands, 20 metres is the most reliable 
all the year, during the winter 40 metres and 80 metres can 
provide North American stations between 23.00 and 05.00. 

2. Central America  This can be an awkward area to hear 
and the best times are similar to those for North America. 
For the broadcast bands, as there are not many stations in this 
area which use the higher frequencies, the best band tends to 
be 49 metres around 04.00 to 06.00. On the amateur bands. 
20 metres is again the most useful, but this area can come 
through on 15 metres at times when no North Americans can 
be heard. 

3. South America  The best times are around 09.00 to 
11.00 and from 17.00 to 01.00. The Pacific coast tends to be 
best around 07.00 to 10.00 and later around 20.00 to 02.00. 
On the broadcast bands, during spring, winter and autumn, 
19 metres is best for the morning period, with 25 and 31 metres 
best for the evening and night. In summer, the early period is 
not usually feasible, and 19 metres is best for the evening, but 
this area is not usually heard too well during the summer. 
On the amateur bands, 20 metres is usually best, with 40 metres 
possible later at night, and 15 metres is also a good possibility 
for the early evening. 
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Signal Reporting Systems 
T has become the usual practice to use some type of code for 
I giving signal reports. The most usual system in use on the 
amateur bands is a Readability, Signal Strength code, using a 
scale from I to 5 for readability and from 1 to 9 for signal 
strength. These are not always used correctly and often when 
incorrectly adjusted "signal strength meters" are used, reports 
such as "S9 plus 40 dB" are heard. As will be seen below, 59 
means "extremely strong" which can hardly be improved on! 
Following are the scales for readability and signal strength: 

Readability: 
RI  Unreadable 
R2  Only just readable, and only occasional words heard 
R3  Readable, but with considerable difficulty 
R4  Readable with almost no difficulty 
R5  Perfectly readable 

Signal Strength: 
SI  Signals only just 

perceptible 
52  Very weak signals 
S3  Weak signals 
S4  Fair signals 

For reporting on telegraphy (C W) signals, an additional scale 
for "tone" is used to indicate the quality of the note. This is 
also a 1 to 9 scale, as follows: 

Tone: 
TI  Extremely rough oote 

55  Fairly good signals 
S6  Good signals 
57  Moderately strong signals 
S8  Strong signals 
59  Extremely strong signals 

T6  Modulated note. slight 
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4. North Africa and Near East  This area is best around 
12.00 to 23.00, although it is possible to hear it almost round 
the clock. On the broadcast bands, 16, 19 and 25 metres are 
usually good in daylight, with 31 and 41 metres being better 
after dark.  On the amateur bands, 15 and 20 metres are 
usually best, on 15 metres 08.00 to 11.00 is often a good time. 

5. Central and South Africa  The best times for this area 
are between 13.00 and 22.00. On the broadcast bands, during 
daylight 19 metres is best, but after dark 25 and 31 metres are 
better, especially in the winter half. On the amateur bands 15 
metres is likely to be useful, with 20 metres best around 17.00 
to 20.00. This area is possibly one of the few which will be 
heard during any openings on 10 metres. 

6. North Asia The best times are around 06.00 to 09.00 
and around 20.00. this is not an easy area to hear, especially 
Japan. On.the broadcast bands, 19 and 25 metres are the best. 
On the amateur bands, 20 metres is probably the only worth-
while recommendation. 

7. South and South-East Asia  This is usually best around 
11.00 to 17.00. The best broadcast bands are 16 and 19 metres 
for the earlier part, with 25 metres being most useful later 
towards the end of the best period. On the amateur bands 
20 metres must again be the best suggestion, with just a chance 
that 15 metres might occasionally open in that direction. 
During the winter half it is likely that the best period may 
extend on to around 21.00 with the 31 and 41 metre broad-
casting bands being best for this. 

8. Australasia  The best times for this area are 06.00 to 
10.00 and, in winter, around 14.00 to 17.00 and around 22.00. 
New Zealand is not too easy to hear, and is usually better 
around 09.00 to 11.00. Reception is much better in the spring, 
winter and autumn than in the summer. In the better seasons, 
the best broadcast bands are 25 and 31 metres for the morning. 
31 and 41 metres in the afternoon and 19 metres for the night 
opening which is less reliable. On the amateur bands, 20 metresi 
is the favourite with 40 metres useful in winter in the mornings. 

9. Pacific  This is a difficult area usually, and is best around 
06.00 to 11.00. There are few high power broadcasting stations 
in the area, and 19 and 25 metres are the most likely bands. 
Of the amateur bands, 20 metres is best. 

10. Europe  Obviously, this area can be heard 24 hours a 
day. On the broadcast bands. 25 and 31 metres are best for 
Southern Europe with 41 and 49 metres best for Northern 
Europe, 19 metres can provide European reception during the 
day. On the amateur bands 20 metres during the day, and 40 
and 80 metres after dark are best, but in summer short skip 
occurs on 15 and 10 metres at times. 
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THE "Q" CODE 
THE "Q" Code is used by aeronaut ica l an d mar itime  serv ices  
and other commercial services and is very comprehensive in 

its full form. In its correct use, each group (made up of Q and 
two letters) can stand either for a question (e.g. QTH? means 
"what is your location?"), or the answer (e.g. QTH means "my 
location is ..."). Amateurs have adopted certain of the code 
groups to their own use and the following list shows the more 
usual ones with their meanings. 

QRA 
QRH 
QRK 

QRL 
QRM 
QRN 

QRO 
QRP 
QRT 
QRU 
QRV 

Full address  QRX 
Your frequency varies  QSA 
Signal strength (also  QSB 
price or value, humor- QSL 
ously) 
Busy 
Man-made interference  QS0 
Atmospheric  interfer- QSP 
ence; static  QSY 
High power  QTC 
Low power  QTH 
Closed down  QTR 
Nothing further to say 
Ready to operate 

Wait 
Readability of signal 
Fading 
Acknowledgement of 
receipt; confirmation of 
contact 
Contact 
Pass on a message 
Change frequency 
Telegram. message 
Location 
Time check 

STANDARD FREQUENCY STATIONS 
THE frequencies 2500, 5000, 10000, 15000, 20000 and 25000 
kcfs are set aside for station transmitting accurate frequency 

standards and also time signals in many cases. Some of these 
stations are: 

ATA. New Delhi. India. operating on 10000 kc s. 

THE SHORT WAVE 
SPECTRUM 
THE International Telecommunications Union is the con-trolling body over the whole of the radio frequency spec-
trum and allocations have been made from 10 kc/s to 40 kc/s. 
The accompanying chart shows the allocations between 1605 
kcis and 30000 kc/s, which is the range generally known as the 
"short waves". The I.T.U. divides the world into three regions 
for frequency allocation purposes; Region 1 comprises Europe, 
Africa, the Near East and the whole of the U.S.S.R.; Region 2 
is made up of North America, Central America, South America 
and Greenland; and Region 3 contains Asia (except the U.S.S.R.) 
Australasia and the Pacific. 
In the main, the allocations in the s.w. range are fairly uniform 

over all three Regions, but there are a few differences which 
should be noted. 

I. The amateur band 1800 to 2000 kcis is only available in a 
limited number of countries. 
2. The broadcasting bands 2300 to 2500 kc/s, 3200 to 3400 kc's 

and 4750 to 5060 kc/s are classed as "tropical" and are limited 
to countries in these regions. 
3. In Region 2 the amateur band beginning at 3500 kc/s extends 

through to 4000 kc/s. 
4.1n Region 2 the amateur band beginning at 7000 kcfs 

extends through to 7300 kc/s and the allocation 7100 to 7300 
kc/s is not available for broadcasting. 
The chart obviously has to leave out several minor points of 

difference, but these are mainly confined to the lower fre-
quencies. The main classes of service are indicated as follows: 

1111111111 
Amateurs 

kc/s 

Broadcasting 
stations 

kc/s 
5000 

5060 

5480 

5730 

5950 

6200 

6525 

6765 

7000 

7100 

7300 

8195 

8815 

Fixed and 
mobile stations 
e.g. radiotelephone, 

press etc. 

A 

Aeroriauticai 
services 

kc/s 
11000 

11175 

11400 

11700 

11975 

kc/s 
20000 

21000 

21450 

21750 

21850 

22000 

22720 

23200 

23350 

25070 

25110 

25600 

26100 

E72Z] 
Maritime 
services 



5290 
5305 
5320 
5330 
5370 
5385 
5400 
5445 
5475 
7695 
7780 
7795 
7820 
7895 
7920 
21470 
21495 
21560 

N.B.—No freq 
as the schedules 
will usually be 

1865  ii-ii .  • . Schwarzenburg, Switzerland 
1865  25.28  Havana, Cuba 
1900  25-21  Paradys, South Africa 
1910  25.19  Armed Forces Radio Service, Greenville, 

U.S.A. 
1915  25.18  Voice of the Andes, Quito, Ecuador 
1920  25.17  Allouis, France 
1925  25.16  Radio Bandeirantes, Sao Paulo, Brazil 
1965  25.06  Conakry, Guinea 
1990  25.02  Prague, Czechoslovakia 
2095  24-80  B.B.C. Overseas Service 
5070  9-91  B.B.C. Overseas Service 
5080  9.89  Paradys, South Africa 
5115  9.85  Voice of the Andes, Quito, Ecuador 
5125  9-83  Lisbon, Portugal 
5155  9-80  EL WA, Monrovia, Liberia 
5165  9-78  Damascus, Syria 
5190  9.75  Brazzaville, Congo 
5205  9-73  Voice of America, Greenville, U.S.A. 
5220  9-71  Shepparton, Radio Australia 
5250  9-67  Voice of America, Bethany, U.S.A. 
5260  9-66  B.B.C. Far Eastern Station, Malaya 
5280  9.63  Armed Forces Radio Service, Greenville, 

U.S.A. 
9.62  Voice of America, Tangier 
9.60  Voice of America. Greenville, U.S.A. 
9.58  Sackville, Radio Canada 
9.57  Voice of America, Greenville, U.S.A. 
9-52  Radio Tupi, Rio de Janeiro. Brazil 
9-50  WRUL, Boston, U.S.A. 
9-48  Rome, Italy 
9-43  Brazzaville, Congo 
9.38  Cairo, Egypt 
6-95  B.B.C. Overseas Service 
6.87  Voice of America, Bound Brook, U.S.A. 
6.86  Schwarzenburg, Switzerland 
6-84  Sackville, Radio Canada 
6-76  Lisbon, Portugal 
6-74  Cairo, Egypt 
3.97  B.B.C. Overseas Service 
3.96  Lisbon, Portugal 
3.91  Rome, Italy 

uencies are given for Radio Moscow or Radio Free Europe 
of these stations vary more often than others, but they 
heard on several frequencies in each band. 

Readability: 
RI  Unreadable 
R2  Only just readable, and only occasional words heard 
R3  Readable, but with considerable difficulty 
R4  Readable with almost no difficulty 
R5  Perfectly readable 

Signal Strength: 
SI  Signals only just 

perceptible 
52  Very weak signals 
S3  Weak signals 
S4  Fair signals 

For reporting on telegraphy (C W) signals, an additional scale 
for "tone" is used to indicate the quality of the note. This is 
also a 1 to 9 scale, as follows: 

Tone: 
T1  Extremely rough awe  T6 
T2  Very rough note 
T3  Rough, low pitched note  T7 
T4  Rather rough note 
T5  Musically modulated note  T8 

T9  Pure DC note 
(If the note seems to be crystal controlled, an "x" is added, if 
the note is chirpy, a "c" is added.) 

S5  Fairly good signals 
S6  Good signals 
57  Moderately strong signals 
S8  Strong signals 
S9  Extremely strong signals 

Modulated note, slight 
whistle 

Fairly good note, 
smooth ripple 

Good note, slight ripple 

The readability 'strength code can be used for reporting to 
broadcasting stations, but a better system for this purpose is 
the SI NPO code. This has five scales, each of 1 to 5, as indicated 
by the letters S (Signal Strength), I (Interference), N (Noise, i.e. 
static), P (Propagation Disturbance, i.e. fading) and 0 (Overall 
quality of reception). 

The scale for signal strength is: I—barely audible; 2—poor; 
3--fair; 4—good; 5—excellent.  The scales for Interference, 
Noise and Propagation Disturbance are: I— extreme; 2—severe; 
3—moderate; 4—slight; 5—nil. The scale for Overall quality 
is: I—unusable; 2—poor; 3—fair: 4—good; 5—excellent. 
Thus, in the SINPO code, a perfectly received signal would be 
given 55555. 

(.11l1C, bignal 

price c 
ously) 

QRL  Busy 
QRM Man-m 
QRN Atmos 

ence; 
QRO High p 
QRP Low pc 
QRT Closed 
QRU Nothin 
QRV Ready 
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ATA, New 
BPV, Pekin; 
FFH, Paris, 
HBN, Neu( 
IAM, Rome 
IBF, Turin, 
JJY, Tokyc 
15000 kc 

LOL, Buenc 
15000 kc 

MSF, Rugby 
OMA, Prag 
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ZUO. Joha 
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AMATEUR CALLSIGN PREFIXES 

AMATEUR radio stations, in common with all other com-
munications stations, have to identify themselves by call-

signs. Each station has an individual officially allocated callsign 
which follows a standard pattern, being made up of a prefix. 
a numeral, and a suffix. The prefix may be one letter, two letters 
or a numeral and letter, but it is derived from the international 
list of callsign allocations. The numeral may have some geo-
graphical significance, but this is not always so. The suffix may 
be one, two or three letters; in the bigger countries they are 
issued in alphabetical order, but in smaller countries they are 
often issued haphazardly, a popular idea being to allow the 
operator to use his initials as his call. 
To take an example of a callsign  G3AKA.  The G is the 

prefix allocated to England, the figure 3 has no special meaning 
and the AKA is the suffix. In another case  say W7XYZ. Here 
the W is the U.S.A. prefix, but in this case the figure 7 indicates 
that the station is located in a particular area of the U.S.A., and 
the XYZ is the suffix. One final example—say 5N2ABC. In 
this case 5N is the prefix for Nigeria, the figure 2 has no 
significance, and the ABC is the suffix. 
The following is an up-to-date list of prefixes, the numeral is 

only given here where it is necessary to distinguish between 
countries, for instance VQ is the general prefix for Common-
wealth countries in East Africa, but VQ I is Zanzibar and VQ2 
is Northern Rhodesia, so the numeral is virtually part of the 
prefix in these cases. This list is not intended to be an "official" 
list of countries, the various clubs and societies each issue their 
own lists of this kind, which only differ where some of the more 
out of the way places are concerned. 

Occasionally, stations can be heard with additional letters, 
such as /13 or /M after the callsign. Examples of these and their 
meanings are: /A indicates the station is being operated from 
another address than that given in the licence. /P means the 

AC3 
AC4 
ACS 
AP 
BY 
BV 
CE 
CE9 
CEO 
CM 
CN 

Sikkim 
Tibet 
Bhutan 
Pakistan 
China 
Taiwan 
Chile 
Chilean Antarctic 
Easter Island 
Cuba 
Morocco 

CO 
CP 
CR4 
CR5 

CR6 
CR7 
CR8 
CR9 
CTI 

Cuba 
Bolivia 
Cape Verde Islands 
Portuguese Guinea, 
Principe Is., and Sao 
Thome 
Angola 
Mozambique 
Portuguese Timor 
Macao 
Portugal 

station is being operated "portable", i.e. not from a mains 
electricity supply;•this letter is usually heard when Field Day 
contests are being held. M means that the station is "mobile", 
i.e. in a car or other vehicle. /MM means "maritime mobile", 
on board a ship. ;AM is "aeronautical mobile", on an aircraft 
In the U.S.A., however, P and /A are not used; instead, the 
call area in which the station is temporarily operating is added. 
for instance W2ZZZ operating portable in the W2 area would 
sign W2ZZZ 2, if he went over to California he would sign 
W2ZZZ,6. If he crossed into Canada. he might sign W2ZZZ. 
VE3 and so on. 

CALL AREAS 
As mentioned above, In certain countries, there is a sub-

division into call areas, indicated by the figure in the callsign. 
Most of the South American countries use this system, and it 
also applies in Australia, Canada, New Zealand and the U.S.A. 
Details for these latter four countries are: 

Australia  VK I --Canberra; VK2—New South Wales; VK3 --
Victoria; VK4—Queensland; VK5—South Australia; VK6 
Western Australia; VK7  Tasmania, VK8—Northern Terri-
tory. 

Canada  VE I —Nova Scotia, New Brunswick and Prince Edward 
Island; VE2 —Province of Quebec: VE3—Ontario; VE4--
Manitoba; VE5—Saskatchewan, VE6—Alberta; VE7— British 
Columbia; VE8—Yukon  and  North  West Territories; 
VO I—Newfoundland; VO2 --Labrador. 

New  Zealand  ZL I —Auckland;  ZL2— Wellington;  Z L3— 
Canterbury; ZL4—Otago. 

United States of America  K KN W/ WA/ WBI WN/ WV prefixes: 
1—Connecticut, Maine, Massachusetts. New Hampshire, 
Rhode Island and Vermont. 2—New Jersey and New York. 
3—Delaware,  Maryland,  Pennsylvania  and  District  of 
Columbia. 4— Alabama. Florida, Georgia. Kentucky, North 
Carolina, South Carolina, Tennessee, Virginia. 5-- Arkansas, 
Louisiana, Mississippi, New Mexico. Oklahoma and Texas. 
6—California. 7—Arizona, Idaho, Montana, Nevada, Oregon, 
Utah, Washington and Wyoming. 8—Michigan, Ohio and 
West  Virginia.  9—Illinois,  Indiana  and  Wisconsin. 
0—Colorado, Iowa, Kansas. Minnesota, Missouri, Nebraska, 
North Dakota, South Dakota. 

Cu 
CT3 
CX 
DJ 
DL 
DM 
DU 
EA 
EA6 
EA8 
EA9 

Azores Islands 
Madeira Islands 
Uruguay 
Germany (West) 
Germany (West) 
Germany (East) 
Philippine Islands 
Spain 
Balearic Islands 
Canary Islands 
Ceuta, Melilla and Ifni 

EA0 

El 
EL 
EP 
EQ 
ET 

FB 

Spanish Guinea and 
Fernando Poo 
Eire 
Liberia 
Iran 
Iran 
Ethiopia 
France 
Amsterdam and St. Paul 
Is., Crozet and 
Kerguelen Is. 

FC 
FG 
FH 
FK 
FL 
FM 
FO 

FP 

FR 
FS 
FO 
FW 
FY 

GB 

GC 
GD 
GI 
GM 
G W 
HA 
HB 
HBO 
HC 
HC8 
HH 
HI 
HK 
HL 
HM 
HP 
HR 
HS 

HV 
HZ 

IL 
IP 
IS 
IT 
JA 
IT 
JY 
JZO 

KA 
KB 

KC4 

Corsica 
Guadeloupe 
Comoro Island 
New Caledonii 
French Somali! 
Martinique 
Marquesas Is., 
Is., Tuamoto, T 
Clipperton Is. 
St. Pierre and I 
Is. 
Reunion island: 
St. Martin Islan 
New Hebrides 
Wallis and Fo 
French Guiana 
England 
United Kingdo 
(special station. 
Channel Island! 
Isle of Man 
Northern lrela 
Scotland 
Wales 
Hungary 
Switzerland 
Liechtenstein 
Ecuador 
Galapagos Islan 
Haiti 
Dominican Rep 
Colombia 
Korea 
Korea 
Panama 
Honduras 
Thailand 

Vatican 
Saudi Arabia 
Italy 
Pelagian Islands 
Pantellaria Islan 
Sardinia 
Sicily 
Japan 
Mongolia 
Jordan 
Netherlands Ni 
Guinea 
United States o 
America 
Japan (U.S. For 
Baker, Howlan( 
American Phoe 
U.S. Antarctic a 
Navassa Island 
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QRL 
QRM 
QRN 

QRO 
QRP 
QRT 
ORU 
QKV 

ously) 
Busy 
Man-made interference 
Atmospheric  interfer-
ence; static 
High power 
Low power 
Closed down 
Nothing further to say 
Ready to operate 

QS0 
QSP 
QSY 
QTC 
QTH 
QT/, 

receipt; confirmation of 
contact 
Contact 
Pass on a message 
Change frequency 
Telegram, message 
Location 
Time check 

STANDARD FREQUENCY STATIONS 
THE frequencies 2500, 5000, 10000. 15000. 20000 and 25000 
kc s are set aside for station transmitting accurate frequency 

standards and also time signals in many cases. Some of these 
stations are: 

ATA, New Delhi, India, operating on 10000 kc s. 
BPV, Peking. China, operating on 5000, 10000 and 15000 kc s. 
FFH, Paris, France. operating on 2500 kc s. 
HBN, Neuchatel, Switzerland, operating on 5000 kc s. 
IAM. Rome, Italy. operating on 5000 kc s. 
!BF, Turin, Italy. operating on 5000 kc s. 
JJY, Tokyo, Japan, operating on 2500, 5000. 10000 and 
15000 kc s. 

LOL, Buenos Aires, Argentina, operating on 5000, 10000 and 
15000 kc s. 

MSF, Rugby. England, operating on 2500. 5000 and 10000 kc s. 
OMA, Prague, Czechoslovakia, operating on 2500 kc 's. 
RWM, Moscow, U.S.S.R., operating on 5000, 10000 and 
15000 kc s. 

W WV, Washington, U.S.A., operating on 2500, 5000, 10000. 
15000, 20000 and 25000 kc s. 

W WVH, Hawaii, operating on 5000, 10000 and 15000 kc s. 
ZUO, Johannesburg, South Africa, operating on 5000 and 
1000C kc's. 

In addition, CHU, Ottawa, Canada, transmits on 3330, 7335 
and 14670 kc s. 
Most of these stations make speech announcements at 

intervals, and give their callsigns in morse code. W WV gives 
time checks and also propagation forecasts. 

FC  Corsica 
FG  Guadeloupe 
FH  Comoro Islands 
FK  New Caledonia 
FL  French Somaliland 
FM  Martinique 
FO  Marquesas Is., Society 

Is., Tuamoto, Tubuai Is., 
Clipperton Is. 

FP  St. Pierre and Miquelon 
Is. 

FR  Reunion Islands 
FS  St. Martin Island 
FU  New Hebrides 
FW  Wallis and Fortuna Is, 
FY  French Guiana and Inini 
G  England 
GB  United Kingdom 

(special stations) 
GC  Channel Islands 
GD  Isle of Man 
GI  Northern Ireland 
GM  Scotland 
G W  Wales 
HA  Hungary 
HB  Switzerland 
HBO Liechtenstein 
HC  Ecuador 
HC8  Galapagos Islands 
HH  Haiti 
HI  Dominican Republic 
HK  Colombia 
HL  Korea 
HM  Korea 
HP  Panama 
HR  Honduras 
HS  Thailand 

HV 
HZ 

IL 
IP 
IS 
IT 
JA 
JT 
JY 
JZO 

KA 
KB 

KC4 

Vatican 
Saudi Arabia 
Italy 
Pelagian Islands 
Pantellaria Island 
Sardinia 
Sicily 
Japan 
Mongolia 
Jordan 
Netherlands New 
Guinea 
United States of 
America 
Japan (U.S. Forces) 
Baker, Howland and 
American Phoenix Is. 
U.S. Antarctic and 
Navassa Island 

KC4 
KG I 
KG4 
KG6 

KH 
KJ 
KL 
KM 
KN 

KP4 
KP6 

KR 
KS4 
KS6 
KV 

KW 
KX 
KZ 
LA 
LU 
LX 
LZ 
MP4 

OA 
OD 
OE 
OH 
OK 
ON 
OX 
OY 
OZ 
PA 
PI 
P.r 
PK 
PX 
PY 
PZ 
SL 
SM 
SP 
SU 
SV 
TA 
IF 
TG 
TI 
Ti 

Caroline Islands 
Greenland (U.S. Forces) 
Guantanamo Bay 
Guam, Mariana Islands 
and Marcus Islands 
Hawaiian Islands 
Johnston Island 
Alaska 
Midway Islands 
United States of 
America (novice 
stations) 
Puerto Rico 
Palmyra and Jarvis Is. 

Ryukyu Islands 
Swan Island 
American Samoa 
American Virgin 
Islands 

Wake Island 
Marshall Islands 
Panama Canal Zone 
Norway 
Argentina 
Luxembourg 
Bulgaria 
Bahrain, Muscat and 
Oman, Qatar & Trucial 
Oman 
Peru 
Lebanon 
Austria 
Finland 
Czechoslovakia 
Belgium 
Greenland 
Faroe Islands 
Denmark 
Netherlands 
Netherlands 
Netherlands Antilles 
Indonesia 
Andorra 
Brazil 
Surinam 
Sweden (Forces) 
Sweden 
Poland 
Egypt 
Greece 
Turkey 
Iceland 
Guatemala 
Costa Rica 
Cameroon 

TL 

TN 
TR 

TT 
TU 
TI 
TZ 
UA 
UB 
UC 
UD 
UF 
UG 
UH 
Ul 
U.I 
UL 
UM 
UO 
UP 
UQ 
UR 
UT 
UV 
UW 
VE 
VK 
VK9 

VKO 

VO 

VP' 
VP2 

VP3 
VP4 
VPS 

VP6 
VP7 
VP8 

VP9 
VQI 

8195 

8815 

9040 

9500 

9775 

10000 

10100 

11000 

15000 
15100 

15450 

16460 

17360 

17700 

17900 

18030 

25070 

25110 

25600 

26100 

27500 

28000 

29700 

20000  30000   

Central African 
Republic 
Republic of Congo 
Gabon 

Tchad 
Ivory Coast 
Dahomey 
Mali 
U.S.S.R. 
Ukraine 
White Russia 
Azerbaijan 
Georgia 
Armenia 
Turkoman 
Uzbek 
Tadzhik 
Kazakh 
Kirghiz 
Moldavia 
Lithuania 
Latvia 
Estonia 
Ukraine 
U.S.S.R. 
U.S.S.R. 
Canada 
Australia 
New Guinea, Papua, 
Norfolk Island, Nauru, 
Cocos Is., Lord Howe 
Islands 
Australian  Antarctica, 
Heard Island and Mac-
quarie Islands 
Canada (Newfoundland 
and Labrador) 
British Honduras 
Anguilla, Antigua, Bar-
buda, Brit. Virgin Is., 
Dominica, Grenada, 
Montserrat, St. Kitts, 
Nevis,  St.  Lucia,  St. 
Vincent 
British Guiana 
Trinidad and Tobago 
Cayman  & Turks  & 
Caicos Islands 
Barbados 
Bahama Islands 
Falkland Islands and 
Dependencies, 
Grahamland, South 
Georgia 
Bermuda 
Zanzibar 

VQ2  Northern Rhodesia 
VQ4  Kenya 
VQ7  Aldabra Islands 
VQ8  Mauritius 
VQ9  Seychelles 
VRI  Gilbert & Ellice Islands, 

Ocean Islands, British 
Phoenix Islands 

VR2  Fiji Islands 
VR3  Line Islands 
VR4  Solomon Islands 
VRS  Tonga 
VR6  Pitcairn Island 
VSI  Singapore 
VS4  Sarawak 
VS5  Brunei 
VS6  Hong Kong 
VS9  Aden, Socotra. Maldive 

Islands, Kamaran Islands 
VU  India 
W  United States of 

America 
W A  United States of 

America 
VVB  United States of 

America 
WG  Mariana Is. (novice 

stations) 
WL  Alaska (novice stations) 

W N  United States of 
America (novice 
stations) 

WP4 Puerto Rico (novice 
stations) 

WS6 American Samoa 
(novice stations) 

WV  United States of 
America (novice 
stations) 

XE  Mexico 
XT  Upper Volta 
XU  Cambodia 
XV  Vietnam 
X W  Laos 
XZ  Burma 
IA  Afghanistan 
T1  Iraq 
YJ  New Hebrides 
YK  Syria 
IN  Nicaragua 
YO  Roumania 
IS  El Salvador 
YU  Yugoslavia 
YV  Venezuela 
ZA  Albania 

ZBI 
ZB2 
ZC5 
ZD3 
ZD6 
ZD7 
ZD8 
ZD9 

ZE 
ZK 1 
ZK2 
ZL 
ZLO 

ZM6 
ZM7 
ZP 
ZS 
ZS3 
ZS7 
ZS8 
ZS9 

3A 
3V 
3W 
3X 
4S 
4U 
4W 
4X 
5A 
584 
5H3 
5N2 
SR 
ST 
SU 
SV 
SW 
5X5 
60 
6T 
6W 
61 
7X 
9A 
9G 
9K 
9L 
9M 
9N 
9Q 
9U 
9X 

Malta 
Gibraltar 
North Borneo 
Gambia 
Nyasaland 
St. Helena 
Ascension Island 
Tristan da Cunha and 
Gough Islands 
Southern Rhodesia 
Cook Islands 
Niue 
New Zealand 
New Zealand Antarc-
tica 
Western Samoa 
Tokelau Islands 
Paraguay 
South Africa 
South West Africa 
Swaziland 
Basutoland 
Bechuanaland 
Protectorate 
Monaco 
Tunisia 
Vietnam 
Guinea 
Ceylon 
United Nations 
Yemen 
Israel 
Libya 
Cyprus 
Tanganyika 
Nigeria 
Malagasy Republic 
Mauretania 
Niger 
Togolese Republic 
Western Samoa 
Uganda 
Somali Republic 
Sudan 
Senegal 
Jamaica 
Algeria 
San Marino 
Ghana 
Kuwait 
Sierra Leone 
Federation of Malaya 
Nepal 
Congo Republic 
Burundi 
Ruanda 
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