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NE W EDU-KIT MAJOR 
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT. 

BUILD THESE PROJECTS WITHOUT 

SOLDERING IRON OR SOLDER. 

• • .0 
Total Building Costs 

£7.23 P P & Ins. 44p. 
(Overseas P • P 
41.1159.) 

- , V t T  

o 0* 
*  4 Tramiator  Earpiece  Radio  *  Sig-
nal Tracer * Signal Injector *  Transistor 
Tester  NPN-PNP  *  4  Transistor  Push 
Pull Amplifier * 6 Traneistor Push Pull Ampli-
fier * 7 Tr ansistor Loudapeaker Radio MW/LW 
* 6 Transistor Short Wave Radio * Electronic 
Metronome  *  Electronic  Noise  Generator 
* Batteryless Crystal Radio * One Transistor 
Radio *  2 Transistor Regenerative Radio 
* 3 Transistor Regenerative Radio * Audible 
Continuity Tester * Sensitive Pre-Amplifier. 

* 24 Resistors * 21 Capacitor. * 10 Transistors 
* 31 loudspeaker * Earpiece * Mica Baseboard * 3 12-
way connectors * 2 Volume controls * 2 Slider Switches 

*  1 Tuning Condenser *  3 Knobs  *  Ready Wound 
MW/LW/S W Coils * Ferrite Rod * 64 yards of wire *  I 

yard of steering, etc. *Part., prier list and plans 110p (FREE with partio 

ROAMER 
TEN 
with 
VHF including air-
craft. 10 Transistors. 
Latest 4" 2 watt Fer-
rite Magnet Loud-
apeakers 9 Tunable 
Wavebands.  WW1, 
WW2, LW, SW1, SW2. SW3. Trawler Band, VHF 
and Local Stations also Aircraft Band,  Built in 
Ferrite Rod Aerial for MW/LW. Chrome plated 7 
section Telescopic Aerial, can be angled and rotated 
for peak short wave and VHF listening. Push Pull 
output using 600 mw Transistor,,. l'Ar Aerial and 
Tape Recording Sockets. 10 Transistors plus 3 Diodes. 
(lensed  Tuning  Condenser  with  VHF  motion. 
Separate  coil  for  Aircraft  Band.  Volume 
on/off.  Wave Change and tone Control.  Attrac• 
ire  Case  in black  with  silver  blocking.  Sire 
x  x 4". Easy to follow instruction@ and diagrania. 

Parts price list and plans 50p (FREE with part,). 
Total building costs  E8•50  P. P. • 
(Overseas P. & P. 61.85)  Ins. 52p 

1-1- 8% VAT 68p) 

POCKET Now with 3" loudspeaker 

FIVE 
3  Tunable  wavebands 
.14" . L .W . and  Trawler 

Band. 7 stages, 6 tran-
sistors  and  2  diodes, 
supersensitive ferrite rod 
aerial, attractive Black and 
Gold Caw. Sire 51" x 11" 
• 34" approx. Plans and 
parts price list tOp. (Free 
ith par-tel. 

Total Building Costs 
(Overseas P AP 61 2511 L2.50 

20p) 

NEW 
EVERYDAY  ,Z(. 
SERIES 
Build Pia 
exciiinv New 
series of designs 
E.V. 5  Tranoistor•  and  2 dn.les.  M IV/ I, w • 
Powered by 44 volt Battery. Ferrite rod aerial, tuning 
condenser, volume control, and now with r loud-
speaker. Attractive case with red speaker grille. Si, 
9"  51. 0 21" approx. 
Parte price Het and Plans 20p. Free with parts. 

Total Building Costs £2.95 P P a 
Ins. 30p 

41111 = -1 -

(Oversee. P • P P1-25p1 
1-4- 80, VAT 23p) 

E.V. 6 Case and looks aa above. 6 Translators and 
3 diodes. Powered by 9 volt battery. Ferrite rod aerie', 3" 
loudspeaker. etc., MW/LW coverage. Push Pull output 
Parts price list and Plans S09. Free with parts. 

Total Building Costs £3.60 PIn s". 30P  
(Overseas P • P £1 25p) 

. 0% VAT 299 , 

E.V. 7 Case and looks as above. 7 Transistors and 
3 diodes. Six wavebands. MW/LW. Trawler Band, 
ftWl. SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. $" loud. 
speaker. Parte price bet and easy build plans 35p. 
Free with parts. 

Total Building Costs £4.08 rn: p 
(Overseas P • P 614351 

(4- 8°. VAT 32P) 

TRANSONA 
FIVE i",zi.=,ef 
Waveband.,  tranaletors 
and speaker m Pocket 
Five. Larger Cue with 
Red Speaker Grille and 
Tuning Dial. 
Maps and parta price 
ri 209 I Free with parts/. 

Total Building Costs £ 7r PP a 
P gl 25p) '"  •• Ins. 26p 

( . 8% VAT 21p) 

ROAMER 
EIGHT Mk 1 
NO W WITH 
VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MW1, MW2. LW, SW1, 8W2, 
8W3 and Trawler Band. Built to Ferrite Rod Aerial 
for MW and LW. Chrome plated Telescopic aerial 
can be angled and rotated for peak short wave listening 
Push pull output using 600m W transistors. Car aerial 
and Tape record sockets. Selectivity switch. 8 Iron 
siators plus 3 diodes. Latest 4" 2 watt Ferrite Memo, 
Loudapeakers. Air spaced ganged tuning condenser 
Volume/ori/off, tuning, wave change and tone control. 
Attractive case in rich chestnut shade with gol I 
blocking. Sire 9  7 x 4in. approx. Easy to fotoo 
instructions and diagram.. Parts price list and plan. 
Hp (FREE with parts). 

Total Building Costs £6.98 rur 
(Overseas P. 4 P. 41 86) 

(+ 8vg VAT 56p) 

NEW 
ROAMER 
NINE 
WITH 
V.H.F. 
INCLUD-
ING 
AIRCRAFT 

Nine Tramistons, 
9 Tunable wave-
bands as Roamer 
Ten,  built  in 
ferrite rod aerie' for MW/LW. Retractable chronic 
plated telescopic aerial for VHF and SW. Push Pull 
output using 600 met 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 control. Attractive 
all white case with red grille and carrying strap. 
else 95' x  25' approx.  Parte Price list and 
Plans 40p (FREE with parte) 
Total Building Costs fA.95 rj. 

(Overseas P • P £l -85p/ 
( + 8% VAT 55p) 

"EDU-
KIT" 

Build Radios. 
Amplifiers. me. 
from easy stags 
diagrams. 11•• 

units including 
master unit 
to construct 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: Fine 3" Tone Moving Coil Speaker: Terminal 
Strip: Ferrite Rod Aerial: Battery Clip.: 4 Tag Board.: 
10 Transistors:  4 Diodes:  Resistors:  Capacitor.: 
Three 1" Knobs. Units once constructed are detachable 
front Master Colt, enabling them to be stored for 
future use. Ideal for Schools, Educational Authorities 
and all those interested in radio construction. 
Part* price list and plans 401) (FREE with parts). 

Total Building Costs L5-50 PPIna. S3p  
(Overseas PA Pdl R5) 

VAT 4.1p) 

ROAMER SIX  ea Trans-Elght 

6 Tunable Wavebands. MW, LW, BWI, SW2, SWIL 
Trawler band plus an Extra Medium waveband for 
easier tuning of Luxembourg etc. Sensitive ferrite rod 
aerial and telescopic aerial for Short Waves. Sin. 
Speaker. 8 .tepee-6 transistor. and 2 di odes. Attrsc-
tire black case with red grille, dial and black imobe 
with polished metal inserts. SIse  9 x 51 x 211n. 
approx. Plana and parte price list 35p (FREE with 
parts). 

Total Building Costs £3.012 P P • 
(0   P a P SI 05,  Ins Sip 

8'. t 1T 32p) 

TRANS EIGHT 
8 TRANSISTORS and 8 DIODES 

6 Tunable Wavebands; MW, LW, 
8WI, 8W2, 8W3 and Trawler 
Band. Sensitive ferrite rod aerial 
for M. W. and L W. Telescopic 
aerial  for  Short  Waves.  9in. 
Speaker. 8 improved type trans-
istors plus 3 diodes. Attractive case in black with red grille, dial and black 
knobs with polished metal inserts. Sise 9 x 51 x 2.1in. approx. Push pull 
output. Battery economiser switch for extended battery life. Ample power to 
drive a larger speaker. Parts price list and plans 85p (FREE with parts). 

Total Building Costs 
(Oversee. P & P 61:25)  £4•48 

(+ 8% V.A.T. 36p) 

Callers aide entrance "Lavells" Shop 
Open 10-1, 2.30-4.30 Mon.-Fri. -9-I2 Sat. 

RADIO EXCHANGE CO 

61a 

Reg. no. 788372 

I enclose £   for 

HIGH STREET, BEDFORD, MK40 1SA Tel. 0234 52367 

Name   

Address 

t E E 1 



I JUST NEEDED A FEW 
MORE CATALOGUES 
OFFICER ! 

Well here's a fine how d'y do! Santa himself caught in the act of 'borrowing' 
a few of our catalogues . . . and Rudolph laughing his silly head off! We 
can't see the old chap getting away with it, but we did warn him to lay in a large 
stock of catalogues. Well, let's hope he gets bailed out in time to deliver 
one to you. The demand for this famous components catalogue grows by 
leaps and bounds each year. We at Home Radio Components work hard on 
it to make sure it more than comes up to everybody's expectations. If you 
haven't seen one you really should treat yourself for Christmas. It costs 65 
pence plus 33p packing and postage, but with it we give you 14 vouchers, 
each worth 5p when used as directed. That means you can get 70 pence 
back. In which case this magnificent publication will have cost you only 
28 pence! It can be bought over our counter at Mitcham for only 65p . . . or 
send the coupon below with a cheque or postal order today for 98 peice. 
If by any chance Santa Claus is still 'detained for questioning' we'll send 
your catalogue round by postman! 

otasc-ci- —es  30appp 

E  to alt our I 
111  reaber5. ; 

i 
I 

I 

ebri5tmaq r 
Please write your Name and Address in block capitals 

The price of Pap applies only to customers 
in the U.K. and to B.F.P.O. addresses. 

NAME 

ADDRESS   

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

(13..go No 

London 912966 1 

HOME RADIO (Components) LTD , Dept EE. 234-240 London Road, Mutcharn.CR4 3H13 Phone 01-648 8422 

Everyday Electronics, January 19,-) 



The largest selection 
EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resist°. COMPONENT VALUE NINO. 
3 for ONLY 66P 4 p 5 I) 301) 

SPECIAL On. as above PLUS Poser Tran• 
suitors ONLY Up euh + p 5 p 15p 

PAEOLINE BOARD1 71 . 9" approx. 
4 tor 30p • p C p 20‘, 

FIBRE-GLASS PRINTED 
CIRCUIT BOARDS 
161  4" approx. 2 for 66P 

DECON-DALO 33PC Marker 
Etch resietant printed circuit marker pen 
1111p uch 

VEROBOARDS 
Packs containing approx.. Al.,.  .arioun 
.isas, all .1 Inatrie Up 

REPANCO CHOKES & COILS 
KF Chokes 
CHI. 2 6mH 29p  (112.0 Onill 30p 
C113. 7 3°,14 Pip  c114. 10001  UP 

Zioli Up 
(-OILS 
DRX I cry•tal srt  lt2 Dual range Pp 

COIL FORMERS & CORES 
NORMAN r Cores a Formers Op 
r Cores & Formers 10p 

SWITCHES 
DP/DT Toggle Up SP/ST Toggle SOp  

FUSES 
12" and 20mm. 100mA. 200mA, 250mA, 
000mA, IA, 1-PA, 2A 
440ICK-BLO W Pp ea. 

EARPHONES 
tk.yetal 21knin plug 42. 
Crystal Slimm plug 42P 
n ohms 2.6mm plug 22p 
N ohm. 3.5min plug Up 

DYNAMIC MICROPHONES 
01223. 200 ohms plus on/off Co  tl 

'limo. and 3 lisnm plugs SI 85 

3-WAY STEREO HEAD-
PHONE JUNCTION BOX 

111012  61 87 

2-WAY CROSSOVER 
NET WORK 
(4007. 80 ottmelmp. Insertion loss 9d13 81 31 

CAR STEREO SPEAKERS 
Angled) 83 86 per pair 

BI-PAK 
CATALOGUL AND LISTS 

Send S.A.E. and 1 Op. 

INSTRUMENT CASES 

Blank Vinyl enured) 
So. Length  Width  Height 
((Vi  8"  x  or  (103 21-11'   x  6'  x 

ALUMINIUM BOXES 
ItAl  6r  x  2r  11" 
H A2 4"  ,c  4"  x 

r  A  21"  x  I i" 
IIA4  5r  • 4"  x  I ' 
ItA5  4"  .  21"  x 
BA6  3"  v  2"  x 
liA7  7"  5'  x  21" 
(IAN  11°  6"  x  3" 
ItA9  6"  •  4" 
a P Inp 0t eaeh box 

Price 
U.16 
21.45 

42p 

502 
42p 
sip 
lOp 
902 
58p 

BIB HI-Fl ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 LI.95 
Chrome Finish 
Model 60 £1 50 

Ref. It Stylus a Turntable Clraialtili Kit Up 
Ref. 38A. Record/Stylus Cleaning Kit UV 
Ref. 43. Record Care Kit U 42 
Ref. 31. Caeette Head Cleaner 68e 
Ref. 92. Tape editing Kit 61-08 
Model 9. Wire Stripper/Cotter Up 

411. 

• 

Rel. 46. Spirit let el U P 
Ref. P. 311-Fl Cleaner 31p 
Ref. P2A. Stylus Balance 61-37 
Ref. J. Tape Head Cleaning Kit U P 
Ref. 66. HI-Fl Stereo Hints & Tips Up 
Ref. 45. Auto changer groove cleaner 11 08 

ANTEX SOLDERING IRONS 
122. 25 watt 12-06 

OCN 240. 15 watt 11-48 
Model G. 19 watt U PS 

SKI. Soldering Kit ate 
STANDS: ST9, Suitable fur all model.  £1 
SOLDER:  188WG  Multicore 7os  II 61 

22S WG 7oz 111-111. 188 WO 22(t 61p 

2213 W0 Tube Up 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3132" 

104 For model CN240 3/16" 

1100 For model OCN240 3/X2' 

1101 For model OCN240 11/), 

1109 

1090 

1021 

1022 

50 

51 

52 

For model CCN240 f" 

For model 0240 3/22° 

For model G240 1/8° 

For model 0240 3/16" 

For model 1.25 3/32° 
For model 125 1/r 
For model X20 3/16" 

ELEMENTS 

ECN 240 II SO 

RO 240 II 07 
FAXIi 240 SY 22 
EX 23 61 le 

42p 

42p 
420 
42p 
42p 

423 

459 
481 
48P 

ANTEX HEAT SINKS 10p 

V.A.T. includ•d In all pric••. Pleas• 
add 10p P. & P. (U.K. only). Overeria• 
ord•rs- ple m add •stra for postritic 

NE W COMPONENT PAK 
BARGAINS 
Pack 
No. Qty.  Deseriptios  Prim 
Cl  200 Resistors mined  values approx, 

count by weight  SSG 

Cl  150 Capacitor. mined 'tallies approx. 
count by weight  SAS 

Cl  30 Precision  Resistors  1%.  0A 
mixed values  111 

C4  73 4th W Resistors mixed preferred 
values  01141 

06  5 Pieces assorted Ferrite Rods  0 56 

Cl  2 Tuning Gang., M W.,LW VHF 
Cl  1 Pack  Wire 50  metre.  ...Arid 

colour.  15 
C I 10  Reed Switches 

0 I 3 Micro Switches 

CIO 15  Aseorted Pot. a Prediete 
C11  6 Jack Sockets 3 x 311m 

Standard Switch Type  065 

Cl2 30  Paper Condensers preferred 
types mixed values  0115 

C13 2(1  Electrolytic. Traria types  515 

C14  1 Pack assorted Hardware - 
Nute/Bolts. Grommet. etc.  0-56 

CU 5 
(116 20 
017 10 
018 4 
C19 3 
C20 1 

0.54 

0-56 

4-55 

Mains Silde Switches  I-68 
Assorted Tag strips P Panels  056 
Asoorted Control Knob.  056 

Rotary Wave Change Switches 065 
Relay. 6-24V Operating  0 II 
Pack .hest. of Copper Laminate 
20 sq. Ins  066 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

Open Mon.-Rat fl 380 p.o.  TeL 11003 

PLUGS AND SOCKETS 
PL17011 
P8 1 DIN. 2 Pin (Speaker) 
PEI 2 DI N. 3 Pin 
Pli 8 D.I.N. 4 Pin 
PS 4 D.I.N. 6 Pin 180* 
P8 3 D.I.N. 3 Pin 2404 
PS 6 D.I.N. 8 Fl. 
PEI 7 8.LN. 7 Pin 
PS 8 Jack 2 5mm Screened 
PS 9 Jack 3 5rnm Plastic 
PS 10  Jack 3 6mm Screened 
PS 11  Jack r Plastic 
P8 12  Jack r Screened 
P8 13  Jack Stereo Screened 
P8 14  Phono 
PS 16  Car Aerial 
PO 18  Co-Axial 

11 
12 
13 
16 
16 

11; 
18 
12 
18 
15 
22 
36 
10 
22 
16 

800K1111 
• 21 D.I.N. 2 Pin (Speaker. 
Pt 22  D.I.N. 3 Pin 
PS 23  D.I.N. 6 Pin 180" 
P8 24  D.I.N. 5 Pin 240s 
Pit 25 
PS 28 
Pft 27 
P8 28 
PS 29 
PS 30 
PS 31 
P8 32 
PS 33 

Jack 2.6mm Pisani. 
Jack tlimm Plastic 
Jack 2' Plutic 
Jack f" Screened! 
Jack Stereo Plastic 
Jack Stereo Screened 
Pbono Screened 
Car Aerial 
Co. A x ial 

14 
20 
20 
20 
le 
113 
30 

30 
38 
18 
22 

SOCKETS 
95 D.I.N. 2 Pill (Speaker) 

Pki 94 D.I.N. 3 Pin 
i'S 37 0.111. 5 Pin 180* 
PH 38 D.I.N. S Pin 240. 
PS 99 Jack 2.5mm Switched 
P8 40 Jack 3 5mm Switched 
PS 41 Jack }' Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 46 Co-Axial Surface 
PS 47 Co-Azial Pluck 

08 
11 
11 
11 
12 
12 
20 
30 
08 
10 
10 
20 

LEADS 
La I Speaker lead 2 pin D.I.N. plug 

to open ends approx. 3 metre. 
long (coded)  0-30 

CABLES 
Cr 1 Single Lapped Screen  5.07 
CP 2 Twin Common Screen  0-11 
CP 3 Stereo Screened  012 
CP 4 Four Core Common Noreen  0 23 
CP 5 Four Core Individually Screened 0 110 
CP 6 Microphone Fully Braided Cab), 0 10 
CP 7 Three Core Mains Cable  0 09 
CP 8 Twin Oval Mains Cable  007 
CP 9 Speaker Cable  005 
CP 10  Low Loss Co-Axial  0 IR 

CARBON 
POTENTIOMETERS 
Log and Lin 
47K. 10K, 22K, 47K, 100K, 2211K. 470K, 
1M, 2M 
VC 1 Single Inn. Switch 
VC 2 Single D.P. Switch 
VC 3 Tandem Less Switch  048 
VC 4 1K LM Less Switch  016 
VC 6 100K Log anti.1,g  0.48 

HORIZONTAL CARBON 
PRESETS 
0-1 watt  000 each 
100, 220, 470, 1K, 2-2K. 4-7K. 10K, 221. 
4E7, 100K, 270K, 470K. IN1. 2M. 4 75I 

0 16 
0 20 

IT'S NEW 
IT'S POWERFUL 
(I5  15° nkas,  AND-

IT LOOKS GOOD! 
THE 

LEGIONAIRE STEREO  e a m7A9 m7.1..il 

AMPLIFIER 

ORDER NO W-
ONLY £39.95 p & p 50p. 
Or write for full details 

WORLD SCOOP 
JU MBO 

SE MICONDUCTOR PACK 
Translators - Germ. and Silicon Rectiaers 
Diodes - Trio. - Thyriston - IC'. and 
Zeners ALL NE W ANL) CODED. 

APPROX 100 PIECES 
Offering the amateur • fantaetic b•rgaln Pak 
and an enormous saving-identillcation .n.I 
data sheet In every Pak. 

Only £2 p. 6 p. 29p 

RECORD STORAGE/ 
CARRY CASES 

7" RP. 1111' x 7' z r. (150 record.)  31.15 
le LP. 132° 71" z 121'. (50 records) MU 

CASSETTE CASES 
II old• 12 10" x 32" x 6". Lock a Handle 

Ills 

SPECIAL PURCHASE 
2113065. Silicon Power Transistor. NPR. 
Famous manufacturers out.of..pec devices 
free from open and short defects-every one 
able' Ill.. T03. Metal Case. 

OUR SPECIAL PRICK 8 for Ili 

LO W COST CAPACITORS 
01,I, 82. Nab 
600µE Sul. Elect.  101 ush 

REPANCO TRANSFORMERS 
240v. Primary. Secondary N °lieges •vallable 
from selected tappings 4v, 70, 8v, 10v. 14., 
15e, 17v, 12v, 21v, 2fiv, 31v, 330, 40, fo 
and 26,0-200. 

TYPO 
MT60/1 
M750/1 
MT6011 

Asp. Price 
SI 93 
62 49 
13 30 

par 
309 
ISp 
401 

CARTRIDGES 
ACOS 
GP91-1SC 200mV at 1 2ern ,-  01 lb 
GP93-1 280mV at lcm/sec  61 85 
OP941-1 100mV at icm/see  £2 60 
TTC 
J-2005 Crystal/Hi Output  21 06 
J-2010C  „ „  - Compel il.k.  21 20 
J-200651 Stereo/HI Output  21 76 
J-2105 Ceramic/Med Output  Al 96 
J.2203 Magnetic bmV/5cm/sec. 

Including stylus  54-65 
J-2'20321 Replacement stylus tor ILINIVO 08 00 
AT-55 Audio.technics magnetic 

cartridge 4rnV/0cm/seo  U.30 

CARBON FILM RESISTORS 
The E12 Range of Carbon Film Resistors. 
1/8th watt available in PARS of 00 pieces. 
isasorted Into the following groups - 

R1 50 Mixed 100 ohms-820 ohms  SIp 

112 50 Mixed 1K ohm.-0-2K ohms  Pp 

03 50 Mixed 10K ohmii-82K ohms  50p 

R4 50 Mixed 100K ohme-1 Meg. ohms Hp 
THESE ARE UNBEATABLE PRICZ15. 
JUST 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LO W - NOISE CASSETTES 

36p  I °o. 45p  '12̂  8011 
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Parameter 

the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 AUDIO 
AMPLIFIER MODULES 

the  ALIO,  AL20 and  A1.30  units are 
similar in their appearance and in their 
general  specification.  However,  careful 
selection of the plastic power device. has 
resulted in a range of output powers front 
3 to 10 watts H.M.S. 
The versatility of their design makes them 
ideal for use in record players, tape recorders, 
stereo amplifiers and cassette and cartridge 
tape player. in the car and at him, 

HARMONIC DISTORTION 

Conditions 

Po - 3 WATTS f 

LOAD IMPEDANCE 

Performance 

ff 26% 

- 16 Cl 

INPUT IMPEDANCE f-IKH: 

FREQUENCY RESPONSE * 309 Po •• 2 WATTS 

SENSITIVITY for RATED 0/P 

100 k 

50 Hs 25KH1 

Ya..215V. RI- SO f-11Clis  75mV. R118 

DIMENSIONS x 25" x 1' 

The above teble relates to the A1.10. ALSO and A L30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter ALIO AL N ALSO 

Maximum Supply Voltage 26 SO 30 

Power output for 2% T.H.D. 
tEL - 8 CI f - 1 Ells) 

3 watts 
EMS Min. 

6 watts 
EMS Mln. 

10 watt. 
EMS Min 

AUDIO AMPLIFIER 
MODULES 
AL 10.  3 watts  It M 
AL 20.  5 watts  It MS 
AL SO.  10 watts  EMS 

12 50 
02 85 
13 20 

PO WER SUPPLIES 
PR 12  (Uee with ALIO, ALPO, AL30) 96P 
RPM 80  (Um with A L60)  U 25 
FRONT PANELS P.P. 12 with Eno. 

£1 10 

PRE-AMPLIFIERS 
PA  12.  (Use with ALIO, ALSO A A1-301 

£4-36 
PA 100  (teewith& A1,801  113 15 

TRANSFORMERS 
T461 Wee with ALIO)  £1 50 P & P 15p 
T538 Woe with ALSO, AL30) 

UFO P & P 15p 
BMT80 (Use with AL60) *2-76 P  P 25p 

PA 12. PRE-AMPLIFIER SPECIFICATION 
The PA 12 pre•amplIfier has been designed to match into 
moat budget stereo systems. It is compatible with the 
AL 10, AL 20 and AL 90 audio power amplifiers and it 
can be aupplied from their u•ociated power supplier. 
There are two stereo inputs, one has been designed for use 
with 'Ceramic cartridges while the auxiliary input will 
suit most tMagnetle cartridges. Full detail, are given in 
the specification table. The four controls are, front left to 
right: Volume and on/oft switch, balance, base and treble. 
Stu 1132inm x 84mm x 36mm. 

Frequency responu - 
2011: - bOK Hs(- 3dB) 

Rue control -
* 12dB at 60H. 

Treble control -
* 14dB at 14KHz 

'Input I. Inipedance 
1 Meg. ohm 

Sensitivity 300m5' 
tlnput 2. Impedance 

30 K ohm. 
Sensitivity 4mV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless  Wireless World  Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20 aniplitier le mounted, ready sired and tested 
on • one-piece chassis measuring 20 an x 14 cm x 55 COI 
This compact unit comes complete with on/off switch 
•olunie control, balance, bass and treble controls, 
Tra.fornier. Power supply and Power amps. 
Attractis ely printed front panel and match-
ing control knobs. The 'Stereo 20' ham been 
designed to fit into most turntable plinths 
without interfering with the mechanism or 
alternatively,  into  • separate  cabinet. 
Output power 20w peak. Input I (Ger.) 
300mY into 121. Freq. res. 2511.-26k114 
Input 2 (Aux.) enlY into 90K. Harmonic 
dietort ion Bus control ± 12dB at  Ei  
6011: typically 0 25% at 1 watt. 
Treble ... -4- 14dB at 14kHz. 

TC20 TEAK VENEERED CABINET 
For Stereo 20 (front board undrilled)  101" x 81" x 3". U -95. Plus 30P Pott66" 

SHPII0 STEREO HEADPHONES 
4-16 ohms impedance Frequency response 20 to 20.000114 Stereo/mono switch and volume 
vorif  14 95 

4E45 

NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) 
PLUS THERMAL PROTECTION! 
The NEW AL60 Hi-Fi 
Audio Amplifier FOR ONLY 
£3.95 
• Max Heat Sink temp. 90°c.  • Thermal Feedback 
• Frequency Response 20Hz to  Latest Design Improvements 
100KHz  Load-3, 4, 8 or 16 ohms 

• Distortion better than 0.1 % at  Signal to noise ratio 80dB 
0.1KHz  Overall size 63min • 105mm 

• Supply voltage 15-50 volts  13mm 

Fspecially designed to a strict specification. Only the finest components 
have been used and the latest solid state circuitry incorporated in this 
powerful little amplifier which should satisfy the most critical A.F 
enthusiast. 

NE,  , 
• 

STABILISED POWER 
MODULE SPM80 

set 

SPM80 no espe,i•lli deeigned I.. pi.. er 2 of the AL60 
Amplifiers, up to 15 watt tr.m.s.) per channel simul-
taneously. This module embodies the latest components 
and circuit techniques incorporating complete short 
circuit protection. With the addition of the Mal. Tram-
former BMT80, the unit will provide outputs of up to 15 
•mps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest 
quality at • hitherto unobtainable price. Also Ideal for many 
..ther application. including: -Dieco Syeterns, Pubhc Address 
Intercom Unit., etc. Handbook available 10p P RI CE £ .25 

T R A N SF O R ME R B M T80 £2•15 p. & p. 28p 

STEREO PRE-AMPLIFIER TYPE PA100 
Built to • specification and NOT • price, and yet still the greateet value on the rnerket. 
the PA100 stereo pre-amplifier hu been conceived from the latest circuit techniques 
Designed for use with the AL50 power amplIfiersystem, thi•quality made unit Incorporates 
no less than eight silicon planar transletors, two of these are specially selected low no!. 
NPN device, for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100 
which also has • STEREO/MONO switch, volume, balance and continuously variable 
hams istbi treble control.. 

SPECIFICATION 
Frequency Reeponee  20Hz - 20K111  1dB 
Harmonic Distortion  better than 0-1 % 
Input.. 1. Tape Head  325 mV into 60K 11 

2. Radio, Tuner  75 my into 60K Cl 
3. Magnetic P.U.  3 mV into 50K CI 

All Input voltage. are for an output of 250mV. Tape and P.U. Inputs 
equalised to RIAA curve within * Id B. from 2011, to 20K Hz. 

Bus Control  I 16bB at 2011• 
Treble Control 
Filter.: Rumble (High Pass) 

Scratch (Low Pau) 
MignaliNoise Ratio 
Input overload 
Supply 
Dimensions 

* Ific1B at 20 K Hz 
10011: 
M Hz 
better than - 65dB 
e 213dB 
- 35 volts at 20mA 
292mni e 82mm x 36mm 

ONLY £13•15 

MK 00 AUDIO KIT 
I omprising: 2 x AI M. 1 x SPM80. I x BTM80, 1 x PA 100, 1 front panel. 1 kit of parts, to 
include on-off sw itch, neon indicator, etereo headphone socket. plus instruction booklets 
Complete Prate: 128 76 pl. 30p postage 

TEAK SO AUDIO KIT 
Compriaing: Teak veneered cabinet elm 161' x Ill" x 31', other parts include aluniumn 
chusie. heatsink and front panel bracket, plus back panel and appropriate sockets et. 
Kit price: 26.86 plu• 30p postage 

Giro No. 388-7006 
Please send all orders direct to vvar2house and despatch department 

BIAPAK 
P.O. BOX 6, WARE • HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 

Everyday Electronics, January 1975 



BI-PRE-PAK 
Audio Bargains 

STEREO  1%  
DECODER 
£4.50 

incl. P. & P. 
Ready-built unit, ready for connection to the IF stages of 
existing FM Radio or Tuner. The very latest 2nd Generation 
coil less integrated circuit design, operating on this phase 
locked loop system, offering even better stereo separation. 
Only owing to our bulk buying capacity are we able to offer 
this at the old price. LED stereo indicator lights available. 
RED at 25p. GREEN at 40p. 

3 WR.m.s.I.C. AMP 
£1.50 Incl. P & P. 

Order Code I.C.A.1 
on P.C. Board with all can,  to 
or 2 on on* board for £2 60 
Order Coda 1.C.A.liS 
These amps, are supplied with a tree booklet 
on connecting up. specifications and easy to 
build projects using the I.0 A.1 

5W & 10W AMPS 
5WomY £1.80 
lOW ONLY £2.26 

Inc. P. & P. 
These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 2* - x 11. 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied  with  each  unit. 
Discounts are available for quantity orders. More details on 
request. Cheapest in the UK. Built and tested. 

Now available for 5 MOWAMPS 
Pre-assembled printed circuit boards 2 - x 3" available in 
stereo only, will fit .15 edge connector. 

Stereo Pre-Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick-up cartridges.  £1.10 

Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic 
pick-up cartridges.  £1.55 

Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut.  £1.10 

Instruction leaflet supplied with all units. Post and 
%packing included in prices. Add VAT at current rate. 

I N N M MI MI N MI =OM =IN 1 1 

•  I enclose. E   for   Decoders/   
▪ 3W Amp*/  5W Amin/  ; IOW Amps/   
II Stereo Pre-Amps    Stereo Pre-Amps 2   

IStereo Tone Controls (Please insert quantities and delete those not applicable) 
Name 

IAddress 

m.pRE.pAKDept. D. 222 224 West Road, 
Westcliffe-on-Sea, Essex SSO 9DF 

co. Roc" p,ica2colg Telephone: Southend (0702) 46344 a 

MI=11 MOE N MI NMI E M  1=0111 N MI 
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MULTIMETER Model C-708I 
GN Range Doubler 50,000 ohm/ 
volt  High  Sensitivity  Meter 
£1440. 

TAPE 

RECORDER 

LEVEL 

METER 

500pA, 70p 

MINgslegoe 

CARDIOID 

DYNAMIC 

MICROPHONE 

Model UD-I30.  Fre-
quency  response  SO-
15,000c/s.  Impedance 
Dual SOK and 600 ohms, 
W M. 

hin METER.  30/A, 
50pA or 100 A, 13.6S. 

MULTI-

METER 

Model D62 

20,000 ohm, 

volt, £740. 

3 WATT STEREO 

AMPLIFIER 

£4.30 

All above prices include 8% V.A.T.  Please add 10p for P. 8 P. on 
orders under LS. LARGE S.A.E. for List No. 10. Special prices for 
quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate • Bolton • Lancs. BL2 IBA 

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  Christ EEO is  P.O. Box 156, JERSEY 

NAME 

ADDRESS 

BLOCK CAPS please 



112 p. CATALOGUE • 
A 100 OF THE BEST 
From our transistor stock 
2N1307  47p  BC149C  14p 
2N2646  51P  BC158B  15p 
2N3053  26p  , BC159  15p 
2N3054  fillp  : BC167B  13p 
2N3055  70p  BC168B  12p 
2N3702  lip  BC169B  12p 
2N3703  10p  BC169C  13p 
2N3704  11P  BC17913  26p 
2N3705  10p  , BC182L  219 
2N3794  lip  ' BC184L  Zip 
2N3819  25p  BC212L  12p 
2N4062  lip  BC214L  14p 
2N4443  93p  BC257A  14p 
2N5062  42p  BC25913  14p 
2N5163  20p  BCY58  301, 
260459  32p  130130  90p 
40361  ilip  8D131  48p 
40362  14p  130132  52p 
40602  46p  130135  37p 
40630  El 36  BD136  39p 
40669  El 10  1 BDY20  83p 
AC128  17P  1 13E194  15p 
AC151 R  23p  ' BER39  23p 
Ad 53  27p  ' BER79  23p 
AC153K  37p  BFX29  33p 
AC176  24p  BFX84  27p 
AC176K  311 9  ISFY51  23p 
AC187K  319  , BRY39  45p 
AC188K  29P  BY164  51 p 
AD133  El 02  C106B1  42p 
AD136  El 11  C10601  62p 
40149  65p  C1406  71Ip 
40161  42p  MJ481  El 20 
40162  40p  84.1401  Et 35 
A F200U  310  KIJ2955  801) 
AF230  110p  MJE37I  890 
B1906  KIP  MJE521  lip 
84138  S1p  MJE2955  El 12 
1313103  24p  MJE3055  62p 
B8105  Up  00,91  SP 
1313109  1Sp  SD4  SP 
BC107A  1Sp  TIP31A  70p 
BC107B  15p  TIP32A  Bap 
BC108B  lip  TIPAKA  SOP 
BC108C  14p  TIP42A  El 00 
BC109B  1110  W O2  30p 
BC109C  11Ip  ZTX300  149 
BC147A  12p  ZTX304  23p 
BC147B  13p  ZTX500  14p 
BC148B  12p  ZTX504  45p 
100s MORE IN CATALOGUE 7 

BAXANDALL SPEAKER KIT 
As designed by P.  J. Baxandall  and 
described originally in "Wireless World." 
Simple to assemble, fantastically good 
results and a greater money saver. Carries 
10 watts RMS, 15 ohms impedance. Size 
18in  12in x 10 in. Complete kit, including 
pack-flat cabinet. E14 -00. 
The size and weight of this product obliges 
us to charge 70p part cost of carr. In U.K. 
Equaliser Assembly, £2 30. 
Loudspeaker Unit 59RM109, £2•45. 
Cabinet Kit (to Baxandall design), LIO 45. 
Cross-over choke for additional woofer to 
above. £1 .50. 

DISCOUNTS 
Available on all items 
except  those  shown 
with  NETT  PRICES 
10% on orders from £5 
to  £I4.99.  15%  on 
orders £15 and over. 

FREE 
POSTAGE 
in  U.K.  for  pre-paid 
mall orders. For mail 
orders for £2 list value 
and under there is an 
additional  handling 
charge of 109. Overseas 
orders - carriage char-
ged at cost. 
Giro A/C No. 

38/171/40112 

ELECTR WUM-E 
APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS 

top quality electronic 
components for price-minded buyers  

POSTAGE (U.K.) • ATTRACTIVE DISCOUNTS • SPECS. GUARANTEED FREE 

RESISTORS 
Code  Watts  Ohms  I to 9  I) to 99 I00 up 

(see note below) 

C  1;3  4 7-470K  1 3  1.1  0 II nett 

C  112  4 7-10M  1 3  11  Ill nett 

C  3/4  4 7-10M  1 S  I 2  0 07 nett 

C  1  4.7-10M  3 2  2 5  1 92 nett 

MO  1/2  10-1 M  4  3 3  2 3 nett 

W W  1  0-22-39U  11  10  8 

•W W  3  1-10K 

•W W  7  1-10K  11  10  • 

• Values under 120, add 40%. 

Codes: 
C  carbon film, high stability, low noise, 
MO  metal oxide. Electrosil TR5 ultra low noise 
W W  wire wound, Plessey. 

Valises: All E12 except C )W, C f W and MO 
612: 10, 12. IS, 18, 22, 27, 33, 39, 47, 55. 68, 82 and their 
decades. 

624. as 612 plus 11, 13, 16. 20, 24, 30, 36, 43, 51 62, 75, 91 
and their decades. 

Tolerances: 
5% except W W 10%  0 050 below 100 and )W MO 2%. 

Prices  are  in  pence  each  for quantities of the 
same ohmic v•Iu• and power rating. NOT mixed 
values. (Ignore fractions of one penny on total value of 
rissi•tor ord .). Prices for 100 up in units of 100 only 

POTENTIOMETERS 
ROTARY,  CARBON  TRACK. 

Double wipers for good contact and 
long wording life 

P.20 SINGLE linear 100 ohms to 4 7 
megohms.  each 14p 

P.20 SINGLE log. 1 7 Kohma to 2 2 
megohms,  each 14p 

JP.20 DUAL GANG tin. 4 7 Kohrns 
to 2 2 megohms,  each 489 

JP.20 DUAL GANG log. 47 Kohrns 
to 2 2 megohms,  each NO 

JP.20 DUAL GANG Log/antilog 10K. 
22K, 47K. 1 megohm only, each 48P 

JP.20 DUAL GANG antilog 10K only 
iSp 

24 OP mains switch for any of above 
lip extra 

Decades of 10,22 and 47 only available 
in ranges above. 

Skeleton Carbon Presets, Type PR. 
horizontal or vertical  6p each. 

SLIDER 

Linear or log mono 4 76 to 1 meg. in 
all popular values  each 300 

STEREO, matched tracks, lin. or log 
in all popular values from 4 7K to 
1 meg.  411p 

Escutcheon plates, mono, black, white 
or light grey,  each 10p 

Control  knobs,  blk/wht/rectlyel/grni 
blue/dk. grey/It, grey,  each 7p 

ELECTROLYTIC CAPACITORS 
Axial Lead 
qf  3V 
0 47 
1'0 
22 
47 
10 
22 
47 
100 
220 
470 
1,000 
2,200 
4.700 
10.000 

SP 
9P 
SP 
9p 
lip 
15p 
249 
42p 

6 3V 10V  16V  25V  40V  63V 
up 

Bp 
19 
10p 
13p 
llp 
309 
46p 

—  — —  lip 
—  110  —  89 

—  9p 
—  Ilp  9p  Op 

Sp  —  9p  ilp  1p 
0p  8p  1p  Bp  10p 
Bp  Ilso  9p  10p  12p 
9p  10p  10p  lip  17p 
lop  lip  13p  17p  24p 
139  17p  209  25p  41p 
230  2tp  37P  41P 
39p  44p  Sip  — 

100 V 
Op 
1p 
9p 
$P 
Op 
10p 
13p 
lop 
28p 
45p 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament compatible with standard 
logic modules. 0-9 and decimal point: 9mm characters in 
16 lead OIL 
Suitable BCD decoder driver 7417 
30150 showing + or — £1 & dec. pt. 

LEDS (Light Emitting Diodes) 
Photo Cells, each 

El 20 
Li 15 
El 20 

25p 
40p 

ANTEX Soldering Irons 
CN240  £2 15  Spare bits  329 
CCN240  £2 76  Spare bits  40p 

CAPACITORS 
DALY  ELECTROLYTIC  in cans. 
plastic sleeved 

1000mF/25V 2Ip  2200,100 Et Si 
5000/100 L2 Id  1000/50 41p 
5000/25V 112p  2000/50 57p 

5000/50 LI -18 
POLYESTER TYPE C.260. Radial 
leads for P.C.B. mounting, Wording 
voltage 250V d.c. 
0 01, 0-015, 0'022, 0'033, 0 047, ea. 3P 
0 068. 0-1, 0 15  ea. 4p 
0'22 5p; 0 33 7p; 0.47 80; 0 68 11p; 
1 014p; I 5 21p; 2-2 24p 
SILVERED MICA, Wording voltage 
500V d.c. 
Values in pFs-2 2 to 820 in 32 stages 

ea. 110 
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 
3603 12p; 4700, 5000 15p; 6800 209, 
8200. 10,000 25p 
 L UM BEAD 
0-1, 0-22, 0-47, 1-0 mF/35V, 1-5 20V, 
3' 5/16V  ea. 14p 

2-2/16V, 2-2/35V,  4.7/16V,  10/6 3V 
as. lip 

4-7/35V, 10/16V, 22/6-3V  ea. lip 
I0/25V,  22/16V,  27/6-3V,  1001V. 
13' 8/25V, 15/25V  ea. 20P 
POLYCARBONATE 
Type B12540 Working Voltage-250V 
Values in mF: 
0.0047; 0 0068; 00082; 0 01; 0 012; 
0-015  ea. 3p 

0 018;  0 022;  0 027;  0 033;  0 039; 
0 047; 0 056; 0 068; 0 082: 0 1 ea. 4p 

CERAMIC PLATE 
Wording voltage 50V. d c. 
In 26 values from 22pf to 6800pF, ea, 2p 

DESOLDER BRAID 
6 ft strip  79p 

WAYECHANGE SWITCHES 
1 pole 12 way; 2 pole 6 way 
3 pcle 4 way; 4 pole 3 way  each 29p 
TAG STRIP 28 way  lip 

NUTS, SCRE WS, etc. 
in lots of 100 each 
4BA NUTS 289:  684 NUTS 289 
-I- 46 Screws 211p . i" 613A Screws 240 
Threaded pillars 6BA, i" hexagonal 

LI 68 
Plain spacers  round  E1.12 
Other sires available 

ENAMEL COPPER 
WIRE in 2 ounce reels 
16, 18, 20. 22 SWG lip 
24. 26, 28. 30 SWG 409 
32, 34 169  36, 38, 40 5p 

DIN CONNECTORS 
Socket  Pluo 

I way loudspeaker  lap  12p 
3 wino audio  10p  12p 
5 way audio 180  129  15p 
5 way audio 240  129  15p 
6 way audio  13p  15p 
EV CATALOGUE 7 
2nd  printing —Green  and  y•Ilow 

Cover 
112  pages,  thousands  of  items: 
illustrations; diagrams; much useful 
technical  Information.  The  2nd 
prirting has been updated as much 
as possible on prices. It costs only 
25p post free including refund voucher 
for 25p for spending when ordering 
goods list value £5 or more. 

QUALITY 
GUARANTEE 
All goods are sold on the 
understanding that they con-
form  to  manufacturers' 
specifications and satisfac-
tion Is guaranteed as such — 
no rejects, 'seconds' or sub-
standard  merchandise  is 
offered for sale. 
Prices quoted do not include 
V.A.T. for which 8% must be 
added to total nett value of 
order. Every effort is made 10 
ensure  the  correctness  of 
Information  and prices  at 
time of going to press Prices 
subject fo alteration without 
notice. 

ELECTRO 1-11 -..UE LTD 
All postal communications, mail orde,s 
etc. to Head Office at Egham address, 
Dept. EE.1.  S.A.E. with enquiries re-
quiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY T W20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

NORTHERN BRANCH: 880, Burnage Lane, Burnage, Manchester MI9 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat. 9-1 p.m. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 

Everyday Electronics, January 1975 



FANTASTIC 
OFFER 

GARRARD SPIS Mk1V 
Plinth A Cover 
Garrard SP25 MkIV deck. Goldring 
6801) Cartridge. Teak finished Plinth/ 
Cover (Non Hinged) All Leads. 
GLOBAL'S PRICE £111-111 
Carr. 6 Ins. ft 93 

TURNTABLES 
Please add LI 05 for p. 4 p. & Ins. 
Garrard SP25 Mb IV Chassis  £12 9S 
Garrard 8658 P/C Cart (Mod)  £47 50 
Garrard 86SB Chassis  £22 40 
Garrard 401 Chassis  .  £33 25 
Garrard Zero 100SB(CHI) .. £33 75 
GoldrIng 101 Mk II P/C 6800  £23 70 
Goldring GL75 P/C 6800  £38 65 
Goidring GL78 P/C 680:1  tal 40 
Goldring 61.85 P/C  ..  . LSS 95 
Pioneer PL 120  .. 
Sansul SR 212 
Thorens 10125 Mitil '  £73 75 
Thorens TD125AB Mk 11  £111 IIS 
Thorons 10110 ABC . 
Thortoga0165 ABC .. ..  -95 

8 
Trenscriptor  Saturn  With 
Vining& Arm  ..  £63 95 

AMPLIFIERS 
Please add £1.05 for pa p & Ins 
Amstrad Integra 4000 Mk 11 .. £25 • 75 
Amstrad IC2000 Mkli.  £31 IS 
Amstrad 8000 Mkill  L18•54 
Eagle AA4  L43 • 11 
Eagle AA5  L51 • 25 
Metro-Sound SINE Mk,'  .. LSI 05 
Metro-Sound ST40  134 25 
Metro-Sound 5160  LIS 75 
Sansui AU101 
Sinclair 2000  ..  . •  .. S WIM 
Sinclair 4000  11.44.115 
Tigleton GA202 
Telefon SA02068  &13-98 
Telefon SAC)307D  427•211 
COMBINATION UNITS 
Please add LI .10 1 or p & p & ins 
Goodman* Compact 80 (Teak) £131 -15 
Goodman' Compact 90  .. E1 M-119 
Goodman,  Compact  1-10 
(Teak)  L151 • MI 

TUNERS 
Please add L1.05 for papa ins. 
Amstrad MLX 3000  ..  428.25 
Eagle A M  t47. 50 
Eagle TNT 152 ..  432 • IS 
Metro-Sound FMS 20 Mk 11 .. E33.35 
Teleton 1300  ..  .. EN 35 

LOBAL 

AUDIO 
Please Mete Fury 
made to ensure vie, loud an 
corrto airiest al going to press 
kol ad sans, to *Uric., 
without prior none 16(111 

FULL 12 MONTH AFTER SALES SERVICE 
We give a FULL 12 M O NT H G UARA NTEE 
on all products purchased at any branch parts 

and labour absolutely FREE 

-S WWImawramlaW i MIIV 
Te elan ST202  £36 SO 
Sinclair 2000 MKIII  IS 
Sinclair 4000  £37 45 

TUNER/AMPLIFIERS 
Please add £1.21 for pA pA Ins 
Amstrad 5000  £58 95 
Goodman' Module 80  ..  90 
Goodman, 1-10 Module  .. £110 50 
Goodman' 120  £113. 95 

SPEAKERS 
Add £1 82 for p & p & ins per Pair 
Amstrad 1500 ..  1.25.88 
Amstrad 2500  . •  • . ILMI•SE 
Celestion County  ..  B M W 
Celestion Dillon 15  .. 
Celestlon Dillon 25  ..  Lin• 50 
Celestion Onion 44  ..  £181 OS 
Celestlon Dillon 86  .. £205 75 
Celestion Hadleigh  £39 25 
Goodmans Dimension  .. £127 95 
Goodman, Havant SL 
Goodmans Magi eters  £1117 75 
Goodman, Magnum K2 SL  £14 95 
Goodman, Minister ..  £31 00 
Goodman' Nero 3SL  .. £87 35 
Marsden Hall XLIOF/C N/P  £31 95 
Marsden Hail XL15F/C N/P  £36 25 
Marsden Hall XL20F/C NIP  £44 95 
Marsclan Hall XL30F/C N/P  £17 50 
Wharfaciale Denton 2  £32 25 
Wharfedale Dovedale  £S5 IS 
Wharfedale Glendale..  EU 75 

CARTRIDGES 
Please add 12p for pap & Ins 
GoldrIng G800H 
Goldring G800E 
GoldrIng 0800 
Shure V15 Type 3 
Shwa M75EJ Type 2 

Shure M75ED Type 2 
Shure 91E0  .. 
Shure MID 
Sonotone 9 TACHD 

FABULOUS 
OFFER 

£9 10 
.  EY 20 

£3 10 
LI 30 

AMSTRAD IC21100 Mall 
STEREO SYSTEM 
Amstrad IC2000 Midi with increased 
power 25+25 watts amplifier. Com-
plete with a pair of Amstrad Acoustra 
2500 speakers. Garrard SP25 MkIV 
deck. GSM Cart. Plinth/Cover (Non 
Hinged) all lead,. 
GLOBALS PRICE EM 75 
Carr. & Ins. £3 30 

STEREO HEADPHONES 
Please add 42p for p p ins. 
Koss ESP 6  ..  E48 85 
Koss ESP 9  ..  £65 75 
Koss K7/11 Red Devil  .. 1110 99 
Koss K6  .. LII 70 
Koss K6/LC  E13 25 
Koss KD727E  , • £14 90 
Koss 747..  ..  . f 19 75 
Koss HVI IA  hIP  £20 95 

£3 87  Koss HVI/LC IA  N/P £24 60 
£6 20  Koss PRO 5/LC  . EDI 15 
£3 40  Koss K7/11 Black  £9 90 
£29 48  Sennheiser H0414  ..  E10 75 
£7 90  Sennhelser 190424  E15•55 

Tivoli Shopping Contr, 
1536 C ttttt ry Road. Yardley 
Tat 021-706 9949 
REI M 
4 Nigh View Rar•do. 
Redbridge Lane East 
Woodford A   Illord 
hi 01 550 1086 

tONOON 
321 blows,. Road kii2 
lel 01 262 3147 

246, Pentonville Rd. N.1 
Tel: 01-837-5535 
120 Notting Hill Gate WI I 
Tel 01-229 1437 
50 Stamford Hill. P116 
1•1 01.106 4691 

1:0211211113 
12 London Road. North Ind 
Tal 0705 61321 

1211111311 
46 Mefkot Plane. 
Tel 0734 555331 

ECU = 
los St Albans ild Tel 39832 

FACILITIES 
MARISA 101 

PERSOMICIGERSONl? 
MAIL ORDERS 
70 114 1111TOIIVIll 
0060. 1.0110011. II 
Order with canf dams, 
lewd Postal Order. 
Cheque. 111.44y Ordoe 
lank Draft. Gine er 
Cash by Rey tam! 

EASE NOTE All Cheques. 
Money Orders Postal Order,. 
Bank Draft co Giro to be 
made payable 1p 
MAUTOMEAD LTD 

NO HI DDEN PRICES AT GLOBAL 

AU DI O - ALL OUR PRICES ARE 
SHO WN WITH VAT INCLU DE D 

PERSONAL CALLERS VERY WELCOME! 
2011051 IRA PROS 81111 66! IN 1111 10010 
0,14 MONDAY TO SAIONOIT lit..  I 

Acid fro m Quo woo / pan 

4 
4 

Phoenix 
Electronics 
(Portsmouth) Ltd. 
139-141 Havant Road 
Drayton. Portsmouth. Hants 

PO6 2AA 

Full member of AFDEC— the industry s association of 
franchised electronic component distributors. 

Our prices include. VAT at the current rate—and 
carriage on all goods is free. 

Send for our catalogue and price list—we II mail that 
to you free. too. 

COMPONENTS FOR I.C. APPLICATIONS BY 

MR. J. B. DANCE 

SAJ110  £.96  SAJ180  ft.96 
TAA775G £.23  TAA93CA £.23 
TBA800  £1 .96  TBA950  C1.76 

SAK110 115  £1•23 
TBA790KSD  £1.96 
TCA250  £.96 

Please send your catalogue —free! 

Name   

Address   

EN GI NEERS 

This 76 e 
SFhRoEwEs  bo :o4-i!, 

Y OU RSELF FOR A 

BETTER JOB WITH  MORE PAY! 

• Ele,trieal 
Mathematics 

Engnirrrnig 
•  ,r1Iputrr  Installations and 

Pro  granini nor   0  WIrIng 

II ALDERMASTON COLLEGE 
Deot EEVO1 Reading RG7 4PF 
NAME Moo, Dept PT••••) 

IADDRESS 

i subiect• 
Accredireel by C.4.C.C. 

1/o you want proliiiitIon. a In-llrr int.  Thin helpful guide to success ehould I.. 

higher pay? "New Opportunillen" nhnxii  read by every 1.1101111Send for thin helpful 78 p aegneg iFnReeEr.E book 
you how to get then, through a low-cori  no.. N 

o obligation and nobody will call 
home study couroe. There are no books to  on you. It could he the heot thing probny and ynii can pay-ao-youdeank  ever did.  . 

S wi m mcwr OUT THIS COUPON M =1.1111 N11111 

CHOOSE A BRAND MEW FUTURE HERE! 

I 

IElectrical  General Radio and  CITY AND (WILDS  I 
BegloserIng  0  TV Engineering(  0  Electrkal I Electrical Inatallations  Technicians 
481 Wiring  0  Radio Servicing.  I 

I  E  Maintenance and  CITY AND GUILDS ir,triral 
1,raughtsm  anahlpri  ...,  Repairs  :::  tTielecommunica-

-  I 
_  Transistor 
U  Technology  Radio Amateurs' 

Exam.  I 
O  CITY AND GLILD8 

Tick or state sutnect of 'Merest. Post to the address below. 

etc. etc. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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and make no mishoke 
TMK 200 M ULTI METER KIT 

Build yoursed a 
parlay 20000 opv 
multimetim and 
•avis money 
Complete kit with 
in•ter scal• 
movement and 
rotidv rang• 
selector ready 
mounted in 
cabinet All pelt. 
batteries test prods and 
instructions Ranges 0 06 6 30 
120 600 1200V DC 0 6: 30 120 
600 1200VA C Current.0,0616 
60 60OrnA Resistance: 0/10/ 
1006 1 10 Meg ohms Decibels 
20 to • 63db Sae 90•160• 

36-nrn 

OUR PRICE £7.95 P&P 30P 

U4323 MULTIMETER 
20000op• Simple ,. 
unit with audio/IF 
oscillator &duels 
for sprierel recover 

i0 72N/F1 =250/ 
500/1000V DC. 
2.5110/15/750/500/1000V AC. 0.061 
05 6 60 500mA DC  Resest•nce 
• 10. • 100 x 1.000. • 10.000 160E1. 
50011. 6k11. MAO centr• isc•le)  _ 
Beery operated. See 160 a 97 a 
4Onsm. Supplied in Alateme on,. coin-
pl.1. with tem loath. 

OUR PRICE £7.70  P&P 30p 

MODEL 500 
30,000 ova with 
overload protect 
eon. % Trot hale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC, 0/50uA/5/50/ 
500mA. I2A DC. 
0/60106 nes/60 magehme. 

OUR PRICE Ell %  Care peal 
Case for above Cl 75 

AUDIOTRONIC Model ATM1 
Top velu• 1.000 

multi 

0/10/50/  /1,000 
rob AC and DC. 
DC corr .. 13-1m/1/ 
1013rnA ResotenC111 
011506 ohms. 
Decibels  -10 to 
•22d8. Sa• 90 x 
60 • 28rnm 
Complete with 
test leads 

OUR PRICE £3.25 P&P 15p 

HIOKI 730X 
30.000 epv. Over-
load protection. 
6 30/60/300/600/ 
1200V DC. 12/10/ 
120'600/1200V AC 
60 0A 
3OrnA 30OrnA. 
26 2006/ 
2 Meg Ohm. 
1010  63d8. 

OUR PRICE f7.50 
P&P 30P 

AUDIOTRONIC Model ATMS 
Jewel maannent, 
mutative, moulded  419011111".  
case with edgwise  - 
ohms Whist/nerd 
Ranges 0 3/15/150/ 
300/1200V AC, 
12500 op.]. 06/30/ 
300/600V DC, 
15000 °psi 0 300 
uA/0.300nIA DC. 
Ross rtanc•  10 & 
.100. -1010.16dB. 

Supplied with battery 
tel leach and data 
booklet. Sae 121 • 73 s 21/rnin. 

OUR PRICE £3.95  Pt P 20P 

U4324 MULTIMETER 
High eensonity. ever-

loado v ic1t2e/d3.0/ 

/1.2/ 
213,  . Ranges 
0.6   
60/120/600/1200V 
DC. 3/6/15/80/150/ 
300/600/900V AC. 
Current 0 06/0.6/ 
6/50/6013inA/3A DC. 
0.3/3/30/300mA/ 
3A AC Resistence, 
25/500 ohms/0.5/5/160/500k ohms/5 
Mohms Decibels. -10 to •12d13. 
167 • 98 • 63mm Supplied comp 
let. with lost leads, spare diode and 
1/15 ..1101., 

OUR PRICE f 9 .25  P&P 30p 

HIOKI 750X VOLT-OHM-

MILLIAMETER 
43 range. 0- 0.3/0.6/ 
1.5/34/12/30/60/160 
300/600/1,200V DC. 
0-3/6/15/30/60/120i 
300/600/1,200V AC. 
Current: 0-30/60u A/ 
1.5/3/15/30/150/300 
mA/6/12A. Residence 
0-3/300k/3/30Mehms. 
Decibels: -10 to •17d8. Output. - 
0-3/11/15/30/60/120/300V.  rbcur• 
racy 2 3% DC, i I% AC. Seretwity: 
50.000 oPa DC, 5,000 up. AC.I inch 
rnMer. Built in protection. Sae 57 • 
102 • 153onin. 

OUR PRICE £11.95  P&P 40p 

• 

M ODEL C7202EN  - 

20 000 0 
10 000 o p r AC 
Mirror Si air, 
5 25 50 250 500 
1000 2600 V DC 
10 60 100 600 1000 
V AC DC Rmist•nce 
• 10,  1000130(1 
cear•sc•lel DC 
Currant SOuA 
2 SinA 250mA  20 
to +611d8 

OUR PRICE £6.50 P & P 
KAMODEN HM7208 FET VOM 
Input weedence 10 

P0A/ V17/11r/TO VI/ 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
W250A/2.5/25/250 
mA 
0/51./506/5004/5 M 
500 Magee. 

OUR PRICE 

£2100 Pt P 40p 

KAMODEN 350 MULTIMETER 

1-211 m sensiot,:vak 
(   
AC 10kohrniV 
5- mirror scale. 
ov••101.1 W oo. , 

2d5 17;g g 2205/ 
1000V DC. 5/10/ 
50/250/1000V 
AC Current 
0.01mA/05/5/50/ 
500mA/10A. 
Resistance. 0.1-
111011 00 ohms/ 
1/10/1004 011111,/ 
10/10 060 ohms. 
Decibels -20 to 
•62d13. Beery operated. Sire 180 • 
140 a 80nun. Supplied complete with. 
ICI leeda etc. 

OUR PRICE £17.50  P a P 40p 

30p 

MODEL C7288FM 
30.000 opv DC. 
16.000 coy AC. 
6 3/16/80/300/600/ 
1700V DC.8/30/ 
120/800/1200 V. AC 
DC Resietence x 1. 
x10. 2100. x1000 
1600 centre eels) 
DC Current 31:kiA/ 
330/1100mA. -20 to 4-63d11. 

OUR PRICE £8.95 P & P 300 

MODEL U4311 Sub standard 
Multi range Volt-Ammeter 
&insanity 330 
Ohms/Volt AC 
and DC. 
Accurecy 0.5% 
DC. 1% AC. 
Serie length' 
165mm. 
0/300/750uA/ 
1 5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7 5A DC. 0/3/ 
7 5/15/30/713/ 
150/300/750mA/ 
1 5/3/7.5A AC. 
0 /75 /150 /300/75OrnV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1 5/3 /7.5 /15 /30/75/150/300/750V 
AC Automate cut out deice Supp-
lied complete with test loads, manual 
and tmt 

OUR PRICE £52.00  P&P 50p 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery oPelm1Q-
11 Meg input 26 
ranges. Large 4%" 
mirror hale Size 
149.117.60min. 
0.3 -12000V DC 
3-300V RMS AC 
8- 80011 P.P. 
DC current 0 12-
12mA. Residence 
up to 2000MCbins Decibels - 20 to 
•51d0. Supplied complete with leads 
end indroctiors. 

OUR PRICE £18.50  P&P 20p 

MODEL AF.105 VOM 
60.000 opv Mirror 
scale Meter 
protection 
0/ 3/302 60 120 
300/600 1200V DC 
0,6/30120 
300/600 12COV DC 
0/ 30pA, 6, 
60 300 mA/ 
12 Amp. 0305/ 
it 10m,100 
Meg Ohrns  20 to  17 dB. 

OUR PRICE £12.50  P&P 30p  
LB3 TRANSISTOR TESTER 
Tests ICO end B. 
PNP/NPN Operate. 
horn 9V battery 
Instructions suPPlad 

OUR PRICE 

£3.95  P&P 20p 

L84 TRANSISTOR 
TESTER 
Tees M P or NPN 
transatore Audio 
ndicatmn.  ates 
on two 1.5V 
batteries. Complete 
with instruchons .to. 

OUR PRICE 
£4.50  P&P rap 

KAMODEN 1135 

TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current and DC 
current. Ample. 
I cation factor of 
NPN, PNP, diodes. 
transators, SCR's 
Mc 4" square 
clear hale mete 
Operates 110,11 
Int nnal battered 
Complete with 
indructions. leads 
carrying Kende 

OUR PRICE £17.50 

U4341 Multimeter 

Transistor Tester 
27 ranges. 16.700op• 
Overload protected. 
Ranges 0 3/1 5/6/ 
30/60/150/300/900V 
DC 1 5/7 5/30/150/ 
300/750V AC. 
Current 0 06/0.6/ 
6/60/600mA DC. 
03/3/30/300mA AC. 
Resistance. 0.08/ 
0.612/6/20/60/2001. ehrne2 Motets. 
Battery operated. Supplied templet 
with probes. leek and reel carrying 
cee. Sar• 115 a 215 a 90mm. 

OUR PRICE £10.50  P&P 30p 

SlOOTR MULTI METER 

TRANSISTOR TESTER 
too.000.es. Miner 
wale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC 
0/12/6000A/12/ 
300mA/8/12A DC 
0/1 06/1 Meg/ 
100 Meg. 
- 20 to •50dB. 
0.01-0.2 MFD 
Transistor tester measure* Alpha. Beta 
and ICO. Complete with instructions. 
bettories and lead.. 

OUR PRICE £19.95  P&P 259  

MODEL TH12 
20.000 opy Overload 
protection. Slide switch 
selector. 0/0.2S/2.5/10/ 
50/150/1000V DC. Q/10/ 
50/250/1000V AC. 0/ 
EiCki A/25/250mA DC. 
0/36/306/3006/3 Megotims. -20 ti 
•50dB. 

OUR PRICE £5.95  P&P 30p 

:C/41 

U435 MULTIMETER 

20,000op• Ranee, 
75mV/2.5/10/25/ 
1013/250/500/1000V 
DC. 2,5/10/25/100/ 
250/500/100DV AC. 
Cu env 50uA/1/5/ 
215/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resat 
*nee 0.3/3/30/3006 
ohms. Sae. 206 a 110 • 8Intrn Sup-
plied complete with leach, crocodile 
also* and eel tarrying caw. 

OUR PRICE £.75  P&P 30p 

TMK MODEL TW5OK 

66 7nta rAT a"h•1    
50k/V AC, 
DC Volts. 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1 5/3/S/10/25/50/ 
125/250/500/ 
locia DC current 
25/50uA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Rewstente 
106/10 06/1 Meg/ 
10 M eg ohne. -20 to •81.5d8. 

OUR PRICE E12.50  P&P 20p 

TMK 100K LAB TESTER 
100,000opv. 6/4" 
wee. Buater 
short circun check. 
Siwattnoty 100,000 
owe DC. Sk N AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/ 

1k/1 /100k/10  100 Meg ohms 
10/100/2.5/10A. ,I,L t twee. 

0k 
Decibels' -10 to 04  B. Platte case 
with carrying handle. Ste• 190 • 172 
• 99mm. 

OUR PRICE £l9 95  P&P ,Op 

370 WTR MULTIMETER 
Feature AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC. 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
rnA/1/10A DC. 
0/100mA/1/10A 
AC. 0/5k/506/500k/ 
5 hileg/50 Meg. 
Decibels. -20 to •42d8 

OUR PDICE £19.95  P&P 
KAMODEN 72.200 Multitater 
High Wroalrity 
tester 200.000 op. 
Overload protected. 
Mirror W OO 
11; 272,30/.05/ 3 

1200V DC. 0/3 
12/60/300/11200 
V AC. 0/642A/ 
1.2mA/120mA/ 
60OrnA/12A DC 
0/12A AC. -20 to 
4-63dB. 0/21i/2001t/ 
2 Meg/200 Moven.. 

OUR PRICE (22.50 

U4317 MULTIMETER 
sonotooly 

instrument for field  -  - 
end laboratory work. h.  gig 
Knob edge pante,  W 

0116"'"verIcl 'ed'or7ot'ecM.ti on.I. 11.  

Ij r/ r5/11:35110/100/250/500/1000 
V DC.  0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current 50uA/0.5/ 
1/5/10/50/250mA/1/SA DC.  0.25/ 
0.5/1/5/10/50/250mA/1/SA AC. Res. 
atones.  0.5/10/100/200 olureel/3/ 
30/3006 ohms. DOCO3•12. -5(0 •10dB 
Battery ° weed Sal, 210 • 115 
90nwn. Supplied in carrying case com-
plete with leach. 

OUR PRICE £16.50  P&P 40p 

HIOKI MODEL 700X 
100.000opv. Overload 
protection. Mirror hale. 
0.3/0.6/1.2/1.5/3/6/ 
12/30/60/120/300/ 
600/1200V DC. 
1.5/3/9/12/30930/150/ 
300/600/1200V AC. 
15/30uA/3/6/30/90/ 
150/500mA/6/12A DC. 
2k/200k /2111/20PAOhme 
-20 to •63d8. 

OUR PRICE £14.95  P&P3Op 
300 

P& P 40p 

HIOKI 720X VOM 
A versatile, 
otiorallO ro ma. 

ing instrument. 

5/25/1 
2 000 opt  

1000V DC, W O, 
50/250/1000V 
AC. 0-5EWA/ 
250mA 0-20k/ 
2 Meeohme 

OUR PRICE 
£5.97 
P&P 30P 

MODEL PL438 
20.000 OP. DC 
8000 opv AC. 
Mirror hale 
N30230/120/ 
1100V DC. 3/30/ 
120/600V DC. 
60/1111)0pA/1110/ 
110OrnA. 
10100K il Meg/10 Meg Ohm. 
20to  46.16. 

OUR PRICE £8.97  P6P 30p. 

101:1 

U4312 MULTI METER 
extremely sturdy 
st mo t for 

general electrical 
use. 687ope 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/3100uA/ 
5/6/15/150/50/ 

600mA/1/1.5/8A 
DD. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/5A AC. 01200/ 36/3 06 ohms. DC 
accuracy IS. AC 1.5%. Knife edge 
pante/. minor scale. Complete with 
sturdy motel carrying case. leads and 
onstructmns. 

OUR PRICE £10.25  pap &Op 

Model HT100B4 MULTI METER 
Overload protected. 
shock proof circuits. 
9.5uA Meter wah 
mirror hale. Sensitivity 
100kV. Polarily uhaoge 
brach. Renew 0 5/2.5/ 
1 /50/2SO/500/1,0 W 
Volts DC. 2.5/10/50/ 
250/1,000 Vorts AC. 
DC destine:6' 0-20/ 
2006/2/20 Meg. ohms. 
DC current.- 10/250uA/2.5/25/250 
mA/10A. AC current -0-10A. -20 
to •62d8. Operates frorn 2 x 1.5V 
batteries. W e: 180 • 134 • 79min. 

OUR PRICE E17.50  P&P 40p 

P&P 30p 

U91 Clamp VOLT 

AMMETER 
For measuring AC rod 
age and current sethoot 
breaking circuit Ranee 
300/600V AC. Current 
10/25/103/250/500A. 
Accuracy 4%. &le 283 • 
94 • 39nm. Complete 
with carrying cam, leads 
and fusee 

OUR PRICE £13.50  P&P 30 

MODEL AS.1000 VOM 
100.000 °pr. 
Mirror hale. 
Ilullt•ln meter 
oc.t .tion.0/3/ 
12/80/120/300/ 
800/1200V DC. 
0/8/30/120/300/ 
1100V AC 0,101rA . 
8/110/300mA/ 
12Arnp 0 25, 
2005;2 M 200 Moo 
Ohne  20 to  17 00 

OUR PRICE £17.50 Plop 300 

ALL PRICES 
EXCLUDE VAT 
Also see following pages 
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SWR METER Model SWR3 
Handy SWR motet for 

: =7:rrfilehlar 
strength meteor. Accuracy 
5%, Improdence 52 India 
aloe 100uA DC. Full 
wale 5 mction collapsible 
antenna. Si m 145 a 50 x 
613.13m. 

OUR PRICE £4.25 P&P 30P 

CIS PULSE OSCILLOSCOPE 
For display of pulsed , 
and periodic prep 
or or s in electronic 
circuits VERT AMP 
Bandwidth 106tH, 
Sensitivity at 100kHz 
VR MS'inm 0 1-25. 
HOR AMP Band 
width 600k He 
Sensmnity my 1001.Hz 
VRMS/ mn 0 3-25 
Premet to wered sweep 
1-3000u w. Free running 20-200 
IrHt in nine rene w Calobrator 
220 a 360 • 43Ornm. 115-230V AC 

OUR PRICE £43.00  c., paid 

rik at 
• • . 
• • Si 

WALKIE TALKIES 
SKYFON NVI 
Super low cost 
trenemitter 
receivers 100 M W 
with call busier and 
on 'of f volume 
control 7 tm mistors 
Telescopic rod 

OUR PRICE £211.95 
Pet PAIR P INP 60p 

NOT LICENSABLE 
IN THE LI K 

MODEL MG100 SINE SQUARE 
WAVE AUDIO 
GENERATOR 
Range 19. 
220.00011e Sine 

Wa m 19  100.000 He Square 1Nav• 
Output Sine or Square wave 10u P to P 

Sire 180 a 90 • 90nwn Operation 
220 240v AC 

OUR PRICE £19.95  P&P op 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised. 
battery operated. 
Simply plug in 
microphone, guttaa It and output to 
your amplifitir. Volume control and 
depth of rmerberation control. Be m. 
walnut cabinet. 164  77  10(keins. 

OUR PRICE £7.50  Pisa 30 

SPECIAL PURCHASES! 
RECORD DECK PACKAGE 
by Famous Manufacturer 
GARRARD 51725 mail 111 with 
0800 cartridge in lO.,,i, ci jump, 
with cover 

OUR PRICE £13.95 P  P 26, 
1,4006,130 5.26 Marti 11' Record 
deck fitted IS 404 rertriclue 

OUR PRICE f9.95 & P 60o 

SPECIAL OFFER! SAVE OVER 50% 

AMSTRAD 8000 4 Stor m amplifier 
7 watts per chan ml rine Inputs 
for tuner tap.,  phone Headphone 
socket List price £29 96. 

OUR PRICE E12.95 P & P 60p 

SPECIAL OFFER , CONVERT YOUR 
STEREO SYSTEM  . 
TO 40 SOUND 
FOR UNDER 116 

TEI021 Stereo Listening Station 
For balancing 
and gain M atron 
loud  aker. 

w,15 additional 
facility for stereo 
headphone 
switclung. Two 
gain controlt, speakers on off slide 
m ach, stereo headphone socket 

OUR PRICE £2 25  P&P isp 

AUDIOTRONIC 

LO W NOISE CASSETTES 
TYPE  5  10  25 
C60  ft 67  £3.00  E7.08 
C90  E2.24  £4.25  £10.00 
CI ZO  £2.73  £5.17  £12.24  ' 

P&P 1p each 10 aid over Post Free 

MP7 MIXER.PREAMPLIFIER 
5 Microphone 
inputs each with 
Individual min 
controls enabling 
comp's,* m."111 
facilibee. Battery operated. Sint 235 
• 127 a 711mm. Input, Mick 3 • 3nAl 
5011, 2a 3rnV 600 ohm. Phone. Paw 
OnV 505 Pho ne Ceramic 100niV 1 
M op. Output MEO W 100k. 

OUR PRICE £8.97  P&P 20p RUSSIAN CUB Double Beam 
OSCIL LOSCOPE 
5 MHz pees band. 
Separate VI and Y2 
amplifiers. Rect ., 
pia. 5" • 4" CRT. 
Calibrated towered 
me w from 0.2unw 
to 100 mIllvese/cm.  p  v 

iase... 3 074.7-11.1 7t. 
$n tirn• base 

Calibrator and amplitude Calibrator. 
Supplied complete vrith all acre/Loris, 
and instruction manual. 

OUR PRICE £87.00  Cac, pod 

MODEL TE15 
GRID DIP METER  r - 
Tr mstetonsed. Optir• 
ate, m Grid Dip, 
010,11•tOr, Absorb. 
lion Wave Meter and 
Ondlating Dilator. 
Fralutency!a e 
440kHz -2601.1He 
in ha coils. 500uA 
meter. 9V battery 
°potation. Si,.: 
180 c 80 a 40mm 

OUR PRICE £17.50  P&P 30p 

POWER RHEOSTATS 
High quality cererniC 
construction INInd 
togs embedded in 
vitreous enamel 
Henry duty brush 
wiper Continuous 
rating 

Smote hol•fiarmg X" dia meter thefts. 
Bulk quanto m mailable. 

25 WATT 10 25 60/100/600/1000/ 
2600 oh ms  £1.15 fray 10p 
50 WATT 101 0/100/2110400, 
1600 6000 oh ms. 

£1.62 P&P iop 
100 WATT 1 /11/10/26 60/260 400 
2600 ohms 

£2.34 Pay 15p 
EMI LOUDSPEAKERS 
Ueda 350 13 x 8" with 
smote tweeter/croseovor 
20- 20,000He. 15 watts 
RMS. Amilabl• 8 or 
15 ohms. 

OUR PRICE 
E7.50..cP P&P 37p 
Modal 450 13 x 8" with 
twin tweeter/crossover 
55-13,000Ht  watts 
RMS.  Awalabl• 8 or 15 ohms  

OUR PRICE £3.62 each P&P 36p 

SPECIAL PURCHASE 

LIMITED QUANTITY! 

Ta mmy It DR 8 

Bass Speakers 

8 ohms 30 watt 
Ho me duty idea 
for HiFi P 
FIHH.F 
OUR PR KE 112 SO 
PAP 60, 

TRANSISTORISED LCR AC 

BR'8 MEASURING BRIDGE 
A new ponabb 
bilge offering 
earcellent range and 
accuracy at low 

AI I met Roietance • 
- 49   o 1 

ohm-11 1 megohrn 0 I% Induct. 
•ncte 6 ranger 1 microhenry•111 
honnes t 2% Cepacity• •   
10pf • 1110 rrifd 0 2% Turns Ratio • 
6 'gnu .  1 I 1000.1 11100 0- IX 
Bridge Voltag••t 1.000c  Opera. 
tad from 9.volt battery 100 micro. 
amp ni cer indic•tion. Si m 73 -

5"  .2 OUR PRICE £25.00 P&P 300 

TE -200 RF SIGNAL 

GENERATOR 

Accurate wine ra11,0 
no m, genera°. 
covering 120 kir, 600 
PAH. on 6 bands 
Duane estimated 
Venable R F 

amnuator audio output. Mal rocket 
for calibration 220 2400 • c 
Broad new with instruction. 
Site 140mm  2113mirn • 170mm 

OUR PRICE £I7 50  PIP sop 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20cps 
to 200k Hz 
on 4 band.. 
Square 20 
cpi to 30 
k He. Output 

200/260V 
AC oper•tion  &spinal brand new 
guaranteed, with instruction manual/ 
and ludo 

OUR PRICE £24.95  P&P 60p 

PS200 Reguleted POWER 
SUPPLY UNIT 
Solid sat.. Vazioble; 
output 5-20V DC 
up to 2 Amp Inde 
pondent meters to 
monitor voltage and  X. 
current Output 
220/240V AC 
Si m 190 • 136 • 
911rnm 

OUR PRICE £19.95  P&P 60p 
AUDIOTRONIC LE-102A 
INTERCOM 

Boautifulln nad• end finished in 
two tone ivory buff the LE 102A is 
useful in th• ha m. Office or shop 
and is surt•ble for use •• Imby 
alar m Will or Mak mounting 
57rrini op aaaaa mic gives cloar 2. 
wan communication With on off 
and volu me control on m mt a 
unit °pastes on 9V b•tt Appro• 
SOft le•d 

OUR PRICE £3.95  PA P30p 

TRITON 4318 PORTABLE 
8 TRACK CARTRIDGE 
PLAYER WITH MW LW 
RADIO 
Will play 11 
track   
cartridge 
monaurally 
Channel 
selector 
switch Covers 
m edium and long wave 
bends Volu me and tone controls 
Earpho m socket Battery Maine 
operation. 

OUR PRICE f11.95  ita P 60p 

ARF 300 AF/FIF SIGNAL 
GENERATOR 
All tronastonsed 
compact fully 
portable A F um. 
wave 113Hz to 220 
kHz. AF muter. 
wme 1811. to 100k 
Hz. Output Square/ 
Si n. wave 10V. 
P-P SF 100kHe to 
200MHz Output 
1V TILMITUrn. 
220/240V AC operation Compete 
with mstructions and leads 

OUR PRICE £37.50  P&P 50p 

LHO2S STEREO HEADPHONES 
Light weight hared 
phonies with padifal 
oar m an 4/16 ohms 
20- 20,000Hz 
Complete with 6' 
lead and P109 

OUR PRICE £1.97 P&P 30p 

DHO2SSTEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined Adjust. 
able head band. 
Ino wenc• 8 ohms. 
20- 12.000H7 
Complete with 
lead and plug. 

OUR PRICE 12 25  Pat! sou 

111035 Stereo HEADPHONES 
On cost with ant-
Slant response. Foam 
rubber oarcups. Adjust 
able headba nd 8 ohms 
'filiation.. Frequency 
remounts 25 Ha  IBk Hz. 
Complete with cable 
and stereo lock plug. 

OUR PRICE £2.60 P&P 3011 

• *,•  • .•  

a.k.a..o offer of GOOD WIN 4 
CHANNEL CONVERTER and • pat 
of A013 10 welt 8 Ohne bOokettel 
week.r, enables you to mld 40 
sound to your existtng •ystern 
Complete with simple no  mt .° 
detail. Norma retail ra m 129.60. 

OUR PRICE IWO P a P 11 
GOOD WIN CONVERTER meltable 
sop aaaaa ly £3 96 P & P 60p 

Model A1018 
FM TUNER 
6 transistor high 

r 's iPe  d  
double tuned  - 
dwriminator.  ...-
Fa use with moo amplitiors. Corers 
88-1013MHz. POM•red by 9V battery. 

OUR PRICE £13.50  atia 30P 
Stereo multiplex adapter CS 96 antra 

ELECTRONIC CALCULATORS 

E:0101:11 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All whcon. 
transisto 
ampl f • op 
Ow from meg. 
netie, teternoc 
Or tun« 
inputs with 
coo stereo hoadphone output, and 
  volume controls for each 

channel  Operates from 9V battery. 
INPUTS 5mV and 100mV. 
OUTPUT 50mV pot ch mnel. 

OUR PRICE £8.50  P&P 30p 

SDH8V MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohm. 
m pedericia Frogu•ncv 
response 20Hz  18k Hz 
Complote with 10ft 
coiled load and lack plug 

OUR PRICE £4.97 P&P 30p 

BH001 HEADSET and Boom 
Microphone 
Moving coil Ideal 
for language 
teaching, 
corn 
cottons at. 
HaMphono impodenc• 16 ohm. MK 
roPhono impedance 200 ohms 

OUR PRICE (:5,95  P&P 30p 

HANIMEX HRC 3075 
CASSETTE RADIO,, 
Cover• 
Mrtdiurn end 
FM wave 
b  d  SI d 
Tolum• and 
to m control. 
Battery Mai m 
opier aion Will record 
[br at from radio or through built 
in condenser microphone Com-
plete with betteries ••r phone. 
and aaaaa te 

OUR PRICEIE24.30  P & P 50P 

SPECIAL BARGAIN II 
STEREOSOUND SPEAKERS 
Matched par of 
/ter m bookshelf 
speakers. Deluxe 
teak Tempered 
finish Size 
368 • 229 x 
19Ornm. 8 ohms. 
8 watts RMS. 16 
watt, irk 
Comptat. with 
D  Iced. 

OUR PRICE E12.96eautaaa 50P 

FM TUNER CHASSIS 
6 transistor 
high qoPity 
tuner Stz• 
only 153 . 
101 • 63mm 
3 IF sla m 
Doubler tuned 
discriminator 
Ample output to fired most amphlienL 
° m.o., on 9V battery Cowers 88-
10MAHz. Ready built, ready for um. 
Fantastic volu• for money 

OUR PRICE £8.95  P&P 206. 
Static. Multi''' . Adaptor (5 OS mho 

We carry • triernendo m range of 
both pocket end desk calculi. 
tore from as halo es = 90 
Owing to the demand it is not 
possible to include them in this 
advierti mment. no Send for our 
lia mt price list or call into any 
branch 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spanning 
nearly two 
octave.. 
including 

serni• 
ton m 

Thie imtrument 
will give hour. Of enjoyment 
to all the falsity. Beautifully 

ftnished. The Keyboard range cm 
be adjusted to be in tune with my 

instru ment. OP.  from 
 I 9V battery Fitted with 
on•off switch. vibrato switch. 
earphone socket end aaaaa nal 

9V D.0 locket. 

OUR PRICE £7.95 P&P 9011   

BINATONE DIGITAL CLOCK 
Attractive 
ivory cafe 
Large clear 
no rn hero f or 
hour• minute• 

A C 240V operation 
Si.. appro. 61 x 3 • 3/ inches 

OUR PRICE £4.50 PAP SOP 
SINCLAIR ICI2 
INTEGRATED 
CIRCUIT 
AMPLIFIER  Nrk,i‘mor t 
complete with  - 
printed circuit 
mounting bo od. 

OUR PRICE £.50  Pa P16P.  
SINCLAIR Projectile Modules 
Z40 Power Arne  EC M 
UOPoo.mAmp  Cl 46  P4111, 
Stereo SO ere•erne  113 915  Pep tip 
Action Filter Unit  £7 45  re PIM 
FM Tuner  £1395 
Stor m 0istorier  £095  Pa PIM 
Pal Power Simply  £5 05  Pa Pao 
Pit Power Supply  18 95  P 5 P 39P 
Fin FOW•15 .64  FS 46  ,a P tee 
T aaaaaaa motor PM  fa 05  Parse, 
IC2011tereo Amp. kit  C7 95  P e'er 
P220 Power Supply lit  45  P B Pine 

SINCLAIR Project 80 Packages 
2x240/11 00000 110 ,P213 [MOO  
2•240/13ter miPP211 £31.30  r" 
2a2110/8tereollOr ne £33.611 ,  

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE APPOINTED 
STOCKISTS AT 
Oxford Street. 42 & 

217 Tottenham Court Road. 
34 Lisle Stree . 112. Fleet Street, 
311 Edgware Road. CROYDON 
BIR MINGHA M KINGSTON 
LEICESTER NORTHA MPTON 
SOUTHEND TUNBRIDGE WELLS 

W OLVERHA MPTON branches. or 
by Med Order 

All kite are complete with canon. 
Mini m emy tO follow inatructions and 
co wed by full guarantee. 

Poet and Peeking 199 per kit. 

AF20 mono prnpi.f.«  •  (SIt 
AF25 Mi me   El 29 
AF30 Mono pre amplifier  £3 20 
AF35 Emitter amplifier  £2 02 
AF 80 0 5111 To amplifia  SO 
AF 305 !mort al,  C 7 67 
AF 310 2 Mono Amplifier  755 
M160 Multi vibrator  o  £2 10 
M1302 Transistor map  Es 33 
M191 VU Meter  .   ES 31 
M192 Stereo balance meter  ES 93 
LF380 Quadraphonic device  42 
AT5 Automatic light control 3 75 
A T30 Photo cell switch uni t... W 
AT50 400W tri m light 

dinunee/ moed control   Es is 
AT56 2.200W mac light 

donmer/spersd control__  (6 75 
AT60 1 channa light control  110 712 
AT6S 3 channel light control  11052 
GU330 Tremolo unit  En in 
HF61 Diode dot al°,  (m l 
HF65 FM transmitter  E3 21 
HF75 FM receiver  El 66 
HF310 FM tuner  fie 32 
HF325 Dau m FM tuner  C26 13 
HF330 Decoder IHF 310/3251 Et° 56 
GP3I0 Stereo pm M 1Phlie7 

for use with 2 is A F 310  (22 le 
GP312 Circuit board  02 
0P304 Circuit boar.   CS 33 
HE M lw/vhf aerial amplifier  C 6 02 
HE 395 broadband oriel amp. 32 10 
N T 10 Stabilised power sufatlY 

100mA. 9V   £6 27 
NT300 Stabilised p. supply- £13 1i 

NT310 Po wer Supply 240 V AS 
or 2 • 18 V 0 C at 2 amps  56 64 
NT305 Voltage convert., £6 114 
P11315 Power supply 240V AC 

to4.5/15V DC, 500mA   £12 04 

Amateur Electronics by Josty.Kit 
the prole. ..nal book for the =ratat 
corers th• Path., from basic prin-

cipal. to adv•ncod electronic techniq 
on. Compl•te with circuit board for 
All to AE10 listed below. 

OUR PRICE £3.30 INo VATI 
P&P 250 plus VAT 

AEI 100115W out put stage  I I 56 
AK? Prparnplifia  I I 32 
AE3 Diode .. .me,  f 106 
AE4 Flashier   fi 24 
ASS Astable Multi vibrator  f 1 14 
AEG Monoalabl• moil. vibrator f 1 It 
AS? RC generator  II Oa 
AE8 Bass filter oo  1 1 06 
AE9 Treble filter  E 1 05 
AE10 CCIR Idler   f 1 06 

Also see previous 'rage 

ALL PRICES 
EXCLUDE VAT 

8 



 PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 
3 LISLE ST , 311 EDGWARE RD. & 152 FLEET 
ST.. BRANCHES or order by post. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 
Over 200 ranges in stock-other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIO MODEL S0640 
Si. 85 x 64nwn 

1390 
lOOvA  £3.7S 

£3 70 
SOOvA  13 AG 
50-0-51NA  ..  13 76 
100.0-1013ufk..  13 70 
1mA  13 GS 

13 66 
lOerA 13.68 
50mA  13.6111  10V DC 
lOOniA  fl GS  20V DC  .. 

13 88  50V DC  .. 
IA DC  13 AS  300V DC 
SA DC  .... (366  15V AC  .. 
10A DC  .  13 II  300V AC 
SV DC  13 66  VU Meter 

£3 86 
13 66 
13 GS 
13 65 
f3 75 
fl 76 
13110 

CLEAR PLASTIC MODEL SW100 
s‘r• lOOn BOnIrn 
50u A .  (4 60 
100uA  f• 50 
500.6  14 30 

fl 50 
100.0.100uA  /4 45 

14 30 
IA DC  .  (4 30 
SA DC  14 30 

14 30  150V AC  1•4 45 
50V DC  .  f• 30  300V AC  14 45 
300V DC  /4 30  VU Meier  14 90 

'Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL S0830 
S..  110 • ILlnins 
504* f4 30 
100uA  .  14 25 

14 20 
SCOtiA  . ,  £4 15 
50-0-5Cli A  ..  f4 25 
10043100u/1 ..  14 20 
IotA 14 10 

14 10 
14 10 
IA 10  10V DC  .. 
VI 10  20V DC  .. 
IA 10  150V DC  .. 

IA DC  .  14 10  300V DC.. 
5A DC  .  14 10  15V AC 
10A DC  .  10  300V AC 
5V DC  .  f• 10  VU Meter .. 

CLEAR PLASTIC MODEL MR461, 
Sire , SOn 513rnm 

EDGWISE MODEL PE70 
Siz• 90 • 34rnm 

14 15 
14 10 
£4 05 
13 90 

50-0 50uA  14 10 
100.0-100uA..  14 05 
IotA 13 85 
300V AC ..  13 96 
V U M  f 4 30 

100.6 

500u A 
500 50u/1 
100-0100u A 
500-0-500,16 
I rnA 
5mA 
lOrnA 
50 A 
10OrnA 
500mA  . 
1/1 DC 
511 DC 
by DC 
20V DC  . 
50V DC  . 
300V DC 
15V AC  . 

CLEAR PLASTIC MODEL MR MP 
Six• 42 x 42mrn 

SOcA f 3 10 
10 04*  13 05 
20 04*  13 00 
SCOtiA  £2 05 
50-0-513uA  f 3 05 
100-0-100LIA..  13 00 
500 0-500uA ..  12 BO 
IotA 12 BO 
1-0-1m*  12 80 

f 7 BO 
SarA 12 80 
tOmA f 2 BO 

/2 BO 
12 90  20V DC  12 80 

100mA  12 BO 50V DC  .  12 SO 
150mA  f2 BO  100V DC .  12 SO 

12 130  150V DC .  12 80 
30 04,6  12 SO 300V DC  f 2 85 

12 80 500V DC ..  17 85 
750mA  280 750V DC .  12 90 
IA DC  £2 BO  15V AC  ..  (2 90 

£2 BO 50V AC  12 90 
511 DC  ..  f2 90  150V AC  12 90 
10A DC  ..  12 BO 300V AC  12 90 
3V DC  ..  (2 80  500V AC  13 00 
by DC  •  (2 80 S Meter lniA  12 SO 
15V DC  .  (2 80 VU Meter  13 20 

f 3 20 
C3 15 
13 10 
(3 00 
13 15 
13 10 
12 95 
f 2 95 
12 95 
(2 95 
12 95 
f 2 95 
£2 95 
12 95 
12 95 
12 95 
(2 96 
(7 95 
12 95 
(3 05 

300V AC 
Meru lmA 

VU Meter 
1 A AC 
SA AC 
10A AC 
206 AC 
30A AC 

VI 10 
14 10 
£4 10 
14 10 
14 20 
f• 20 
• 40 , 

13 06 
12 95 
f 3 40 

• 12 96 
• 12 95 
• £2 95 
• 12 95 
' (2 95 

CLEAR PLASTIC MODEL MR 85P 
Sae: ISv 79nun 

El 96 
lOOuA  13 56 

13 SO 
f 3 75 

50-05134.01  ..  13 86 
1000.100uA  fl 80 
500-0-50WA.  13 70 
IotA 13 70 
1-0•1mA  .  £3170 
5enA  13 70 
10mA .  13 70  ..  13 70 
51)niik .  13 70  I6V AC  ..  13 BO 
10OrnA  fl 70  50V AC  13 Su 
600mA  C3 70  150V AC ..  (3 DO 
IA DC  13 70  300V AC ..  13 64) 
5A DC  /3 70  600V AC ..  13 80 
10A DC  13 70  kkster IrnA..  14 10 
15A DC  f 3 70  VU Wier  13 70 
20A DC  14 BO  lA AC  .. .. • 13 70 
30A OC  13 SS  5A AC  .. • 13 70 
50A DC  14 06  10A AC  .. .. • 13 70 

13 70  20A AC  .. .. • 13 70 
10V DC  f 3 70  30A AC  .. • 13 70 12V f 3 70  50mA AC  .. • 13 70 

v./1:13 f3 70  100mA AC  .. • fl 70  
13 70  200mA AC  .. • 13 70 

150V DC  7.0  500mA AC  .. • 13 70 

BAKELITE MODEL S80 Enlereed Window 
Size 80 x SOrmn 

CALL INTO YOUR NEAREST 
LA MS BRANCH OR 
SEND COUPON BELOW 
FOR NEW 32 PAGE 
HI-Fl PRICE LIST ' 

CENTRAL LONDON 

MODEL E0101 EDUCATIONAL METER 
Sa•  100 is 90,1150mm including terminals 

A reeky. of M O quality 
moving coil outtruments 
ideal for school experi-
ments and other bench 
applications. 3" mirror 
role. The meter move 
men, rs matly accasoble 
to demonstrate rnternal 
working. 

LS 50 
100..A  1/40 
50-0-50uA  -  17 90 
imA  £7 GO 
1 0 1 rnA  £7 60 

17 60 
SA DC  17 GO 
SV DC  17 60 
IOV DC  17 60 
15V DC  17 60 

300V DC .. 
500mA/5A PC 
5V/50V DC 
5V/15V DC .. 
1 56 DC 
1A./15A DC 

f 7 60 
60 

/7 60 
18 60 
1B 60 
LB 60 
f 8 60 
18 60 

CLEAR PLASTIC MODEL MR HP 
Sae. 1200 IlOrnm 
5001  /15 46 
100.6,  CIS 40 
20CluA  CS 35 
51.10uA  15 25 
50-0 50uA  15 40 
100.0-100uA  CS 35 
500 0-500u A ..  CS 20 
Im A  CIS 20 
1 0.1mA  16 20 

..  15 20 
lOotA 20 

f 5 20 
100mA  ..  15 20  300V DC ..  15 20 
50OrnA  £5 20  15V AC  ..  15 30 
lA DC  15 20  300V AC ..  £6 30 
5A DC  1f5 20  S M elee lrnA..  £5 20 
15A DC  15 20  WU Mister  flfi 55 
30A OC  tIS 40  IA •C  .. • 15 20 
10V DC  £5 20  5A AC  ..  • f 5 20 
20V DC  05 20  10A AC  .. .. • ES 20 
50V DC  15 20  20A AC  .. • 15 20 
150V DC ..  15 20  30A AC .. . • 15 20 

50.0-50u A  .. 
10042100u/1 

300V DC . . 
300V AC  . 
VU Meter  . 

CLEAR PLASTIC MODEL MR 52P 
SU* 60 x 50rean 

13 70 
IOOvA  f 3 50 

f 3 35 
50-0-50u/s  ..  13 SO 
10001013u/1_  13 45 

13 30 
SarA 13 30 
1OrnA  f3 30 
SOmA  f 3 30 

13 30 
SOOmA  13 30 
IA DC  £3 30 
5A OC  -  13 30 

13 30 
13 30 

SOV DC  £3 30 
300V DC  13 30 
15V AC  ..  13 40 
300V AC ..  13 40 

DI 60 
14 45 
f4 20 
14 45 
14 40 
IA 20 
(4 20 
14 20 
LA 20 
f 4 20 
14 20 
14 30 
14 70 

Meter IfnA  f 3 0 
VU Meter .  f 3 80 
IA AC  • 13 30 
SA AC  • 13 30 
10A AC  • fl 30 
20A AC  . . • 13 30 
30A AC  , • 13 30 

III 008010 5T.  01-493 6641 
3 LISLE ST. WC1  11-431 6204 
PI LISLE ST. WC2  01-437 9155 
116 EDGWARE RD. W2  01.723 9789 
193 EDGWARE RD. W2  01-72) 6111 
107 EDGWAID ID. WI  01-711 1171 
311 ED4WAME RD. W2  01-161 0)67 
346 EDGWARE 612. 902  01.733 445) 
362 EDGWARE RD. W1  01.713 4194 
109 SLEET ST. ECI  01-151 3.1111 
1523 FLEET ST. ECI  01.353 3813 

10 TOTTENHAM Cl. RD.  01-627 11)1 
27 TOTTENHAM CT. RD  01-616 1715 
33 TOTTENHAM CT. RD.  01-614 2605 
42:45 TOTTENHAM CT. RD.  01436 M S 
1574 TOTTENHAM CT. RD.  014100670 

ESSEX 
{{SOUTH ST ROMFOND  20111 

205 206 CHURCHILL WEST, 
VICTORIA CIRCUS. SOUTHEND 0701 612211 

KENT 

SI57 CAMDEN ND. TUNBRIDGE WELLS 
0891.23242 

LEICESTERSHIRE 

45 MARKET PLACE, LEICESTER 
0533.537678 

NORTHAMPTONSHIRE 
ABINGTON STREET, 

NORTHAMPTON  0604-35751 

STAFFORDSHIRE 
30 WULFRUM WAY, WOLVERHAMPTON 

0902-21184 

SURREY 

1046 WH1TGin CENTRE, CROYDON 
01 481 3017 

27 EDEN ST. KINGSTON  01-546 71115 
38/40 EDER ST., KINGSTON  01446 1271 
12 HILL ST RICHMOND  01.948 1441 

CLEAR PLASTIC MODEL SD480 
Sam 59  46mm 
SOyA (3 50 
100uA  13 45 

/3 40 
50 06*  13 35 
50-0-5Cluei  ..  13 45 
100-0.10 06*..  13 40 
IotA f 3 30 
5rnA  13 30 
lOmA f 3 30 
SOmA 13 30 
100,0*  13 30 

13 30 
IA DC  13 30 

13 30 
10A OC  f3 30 
5V DC  .. •  13 30 

10V DC 13 30 
20V DC  . £3 30 
SOV OC  13 30 
300V DC ..  13 30 
15V AC  13 45 
300V AC  f 3 45 
VU Meter  (3 65 

240° Wide Angle 
ImA METERS 
M W1 -6 60 x eo rnrn 
CS 50 P & P 15p 
M W1  ttOnirn 

£5 04  P&P tep 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost Input 
230V 50/IOU.. Diutpul 0-280V. 
MODEL sno BENCH MOUNTING 

P&P 
IA  I 10.50  ROP 

2GA  £12.00  60P 
SA  £17.50  609 
BA  £30.35 £1 00 
106  C33.75 £1. E 
12A  £35 40 CI. 
20A  £5.00 CI 
25A  £95.00 Cl 60 
40A £120.00 Cl 50 
MODEL 52808 PANEL MOUNTING 
2.5A  £12.00  50p 

ALL PRICES 
EXCLUDE VAT 

r - 

FOR 
MAIL 
ORDER 

POSTAGE & PACKING 15p 

We offer  speedy 

and efficient 

service by mail 

order Remember 
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ever!tlay 
electronics Zgy's 
BRIGHT INTERVALS— WE HOPE 

As many readers will have noticed, yet another 
prototype "self-supporting house" has been un-
veiled for our amazement. The idea is good and 
sensible of course, the only problem is the siting. 
A roof-ful of solar cells is likely to be very 
rewarding in Bulawayo, Bomba, or Brasilia. But 
in Ballachulish, Burnley, or Basingstoke the 
prospect seems rather less encouraging. 
From our own recent dampening experience 

of deluge following deluge, what we in the UK 
do urgently need is a system for converting rain 
into electric power. A rainmill for example. The 
thought of all those gallons of that most abun-
dant natural resource falling to waste is simply 
horrific. No doubt technology will catch up with 
this, one damp day—hopefully before we local 
inhabitants assume submariner status. 
Those continuous downpourings have scarcely 

required any electronic aid to announce their 
oncoming. Actually we blush a little when men-
tioning one of this month's projects—the Rain 
Alarm. Yet in the course of time, this extremely 
simple device will come into its own—mark our 
words. It is really intended for those crafty 
intermittent showers that have a habit of appear-
ing out of the blue (remember?) when least 
expected. 
So, to you lads in particular among our 

readers, here's a bit of advice. Don't overlook 

Our February issue will be published on Friday, January 17 

this chance to get the right side of mum. For 
when this rain alarm has had a chance to demon-
strate it's value as a "laundry protector" your 
squatter's rights on the kitchen table for con-
structional purposes should be amicably con-
ceded. 

ANOTHER SOLID STATE? 
Rain, rain. But what price mere rain when the 

21st Ice Age is upon ! ! EVERYDAY ELECTRONICS 
could surely claim a world scoop with this 
month's Ice Warning Device. But it's still a trifle 
premature to prepare for that catastrophe. As a 
matter of fact it is the motorist we have in mind 
on this occasion. And what could be more timely 
as winter begins to get its cold and treacherous 
grip on things—roads in particular. 
Sorry that two of the main attractions in this 

issue bring attention to some of the least agree-
able aspects of the weather. Perhaps, to be more 
seasonable we should have included a snow 
detector. But at any rate we have covered the 
two extremes, the liquid and the solid state of 

Best wishes to all our readers this Christmas-
tide, and may the outlook be set fair. 
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CIRCUITS which respond to changes in air or 
liquid temperature are easy to build be-

cause of the ready availability of thermistors. 
This project describes how to use a thermistor 

as a transducer in a circuit which repeatedly 
flashes a lamp when the temperature of the 
thermistor has fallen to a preset temperature— 
in this case 0 degrees C. Thus the circuit can be 
used to provide a warning that the temperature 
in a greenhouse, for example, has reached frost 
point. Or, as described for this project, the 
circuit could be used to warn the driver of a car 
that icy roads are likely. 
Apart from two bipolar transistors, an npn 

and a pnp type, the circuit also uses three other 
types of semiconductor devices. Firstly, the 
thermistor, consisting of a bead of semiconduct-
ing material, is a glass-encapsulated negative-
temperature-coefficient (n.t.c.) type. Its small 
size enables it to respond rapidly to temperature 
changes and the glass encapsulation protects the 
bead from the electrical effects of conducting 
liquids which might come into contact with it. 
Note that an n.t.c. thermistor has an electrical 
resistance which increases with temperature fall. 
Secondly, an integrated circuit operational 

amplifier (op amp) —the general purpose 741 
type —is used as a sensitive detector of voltage 
change across a Wheatstone bridge, one arm of 
which contains the thermistor. 
Thirdly, a light-emitting diode (1.e.d.) is the 

solid state lamp which flashes the warning 
signal. This lamp is small, robust and requires 
very little current to light compared with a 
tungsten filament lamp. 

THE CIRCUIT 
The complete circuit of the "frost" alarm is 

shown in Fig. 1. The design shown is powered by 

/1CA 
:lase •Ma 
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a 12V oar battery, although should the circuit be 
used for other applications a 9V battery would 
suffice to operate the circuit. 
The circuit may be considered to consist of two 

parts divided by the dotted line. To the left of 
this line is the temperature-sensitive Wheatstone 
bridge, the output from which is sensed by the 
op amp acting as a differential amplifier. To the 
right of the dotted line is the two-transistor oscil-
lator which flashes the 1.e.d. when the thermistor 
reaches a predetermined temperature. 
The Wheatstone bridge consists of resistors R1 

and R2 which set the voltage at the inverting ter-
minal of the op amp at about 8V with respect to 
the negative line (for a 12V supply). The preset 
resistor VR1 and the thermistor RTH1 form the 
other arms of the bridge. 
Since the thermistor is an n.t.c. type, as its tem-

perature falls its resistance increases, and the 
voltage at pin 3 rises. As this voltage just exceeds 
that at pin 2, the voltage at the output of the op 
amp goes from near zero to a few volts positive. 
The temperature at which the output goes 
sharply positive can be selected by adjustment of 
the preset resistor VR1. 
The sudden rise of voltage at the output of the 

ESTIMATED COST* 
OF COMPONENTS 

including V.A.T. 

£2.20 
excluding case 
•Based on prices prevailing at 
time of going to press 

RNIN,G 

97 
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Fig. 1. The circuit diagram of the Ice Warning device. 

op amp switches on the oscillator to the right of 
the dotted line, resistor R3 coupling this voltage 
change to the base of transistor TR1. The capaci-
tor CI provides the positive feedback which is 
necessary to maintain the low-frequency oscil-
lations. 
The pnp transistor TR2 has the 1.e.d. in its col-

lector circuit as well as a suitable series resistor 
R5 which restricts the current passing through 
the led. to below its maximum rated value. The 
frequency of the flashes of the led. are deter-
mined partly by its own resistance but can be ad-
justed to the required rate by selecting a suitable 
value for Cl. 
Transistors TRI and TR2 should be a comple-

mentary pair if the circuit is to work satisfac-
torily. The pairs 2N2926/2N3702 and BC182L/ 

FOR CA 

Be alerted when the r dsrs a o 
ice by installing this s ple unit in 
your car. 

By Malcolm PLANT m.sc. 

BC212L are suggested alternatives to the types 
in the circuit. 

CIRCUIT ASSEMBLY 
All of the components, excepting battery, 

switch and 1.e.d., can be mounted on 0.1 inch 
matrix Veroboard as shown in Fig. 2 although 
the actual layout may depend upon the physical 
size of the components which are obtained by 
the constructor. 
The thermistor must be sited in a position 

where it cannot receive heat from the engine. It 
must be close to the ground since the conditions 
for ground frost, giving icy patches on roads, can-
not be predicted a few feet above the ground. 
The thermistor must be protected from con-

1211PM W:411111111 

A. 



ICE WARNING 
FOR CARS 

Photograph of the completed prototype 
component board. 

TO 51 r ro7r, ) 
e b c TR1/TR2 

( 2 , 4 j gl a 

The prototype unit wired up and ready for 
Installation. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 RI I3R6 R3 III  3 I 
• *-111111—•  ) 1 1 

I TR1 8C ljflp 
0 0 0 0 0 0 0 0 0 0 0 0 

0 • • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • • • • • 0 0 0 0 • • • 0 0 • • • • • • • 0  
0 • • • • • • 

1 0 

• • • 0 
0 • • • • • • 0 
0 • • • 0 
0 • • • • • • • 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TO RTH1 

Fig. 2. The layout of the components on the 
Veroboard and the breaks to be made along the 

copper strips on the underside. 

14  Everyday 'Electronics, January 1975 



 1 

Components. 
Resistors 
R1  100kil 
R2  220 kit 
R3  1M12 
R4  100Id1 
R5  4700 
R6  470 
All 1W  10% carbon 

Capacitor 
Cl  10/4F elect. 15V 

•  •  • 

SEE 

SHOP 
TALK 

Semiconductors 
ICI  RA 741C or similar 741 type with holder 
TR1  ZTX 300,2N2926 or BC182L silicon npn 
TR2  ZTX500,2N3702 or BC212L silicon pnp 
D1  red light emitting diode, any type 
RTH1 THB11 thermistor 

Miscellaneous 
B1  9V battery or 12V car supply 
Si  s.p.s.t. switch or car ignition switch 
Veroboard 25 holes x 10 strips, 0.1 inch 
matrix, connecting wire, suitable small plastic 
case ap'prox 75 x 30 x 30mm. 

tact with water splashes and rain, for the cooling 
produced by water evaporating from the thermis-
tor will cause it to fall to a temperature below 
the true air temperature. A good position for the 
thermistor is behind the front bumper although 
the best position will be determined by the type 
of car. 
Having decided the position for the thermistor, 

you will need to estimate the length of flex re-
quired between the thermistor and the circuit. 
Care should be exercised in soldering the flex to 
the thermistor since the soldered joints should be 
insulated with sleeving to prevent them coming 
into contact with water; heat-shrinkable sleeving 
is ideal for this purpose. The thermistor should 
be glued into the end of a short length of plastic 
tubing so that although air can circulate round 
it, it is protected from water splashes. 
Any small plastic box can be used to house the 

circuit and to locate it unobtrusively behind the 
dashboard of the car. Three pairs of leads should 
leave the box through a grommet: two leads to 
the battery, two to the thermistor, and two to the 
light-emitting diode. Choose a position on the 
dash where it is easy to see the flashing of the 
1.e.d. Drill a hole to take the 1.e.d. so that it can 
be fixed by pushing it through a plastic gromfneft 
The 1.e.d. must be connected correctly to the 

circuit so that it is forward-biased by TR2 switch-
ing on. It is easy to find the anode of an 1.e.d. by 
means of a multimeter switched to its ohms 
range. Indeed, when the diode is forward biased 
(giving a low resistance reading), the 1.e.d. will 
often light, being energised by the internal bat-
tery of the multimeter. Before finally fixing the 
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circuit to the car, it must be set to respond to an 
air temperature of 0 degrees C in the following 
way. 

CALIBRATION 
Crush some ice in a container until it is a 

"slush". Ensure that the ice is melting, for then it 
is at 0 degrees C (the ice point) but check the 
temperature with a thermometer if you have one 
available. Immerse the thermistor in the melting 
ice and adjust the preset resistor until the 1.e.d. 
just begins flashing. Take the thermistor out of 
the iced water and as it warms up the 1.e.d. will 
cease to flash. 
Of course, you may decide to choose an alter-

native temperature for the 1.e.d. to start flashing. 
The circuit is relatively immune to changing 
supply voltages which might cause the 1.e.d. to 
flash at temperatures other than that set. Inci-
dentally, resistor RS has been included in the cir-
cuit to prevent the 1.e.d. from occasionally flash-
ing when the thermistor is above the set level 
This resistor provides a slow discharge path for 
the capacitor. 

M ODIFICATION 
Should it be required to convert the circuit to 

one which provides an audible warning rather 
than a visible alarm, the following alteration may 
be made. Change Cl to about 0.1µF (select its 
value for the desired frequency), and replace R5 
and the 1.e.d. by an 80 ohm miniature speaker, Cl 
now being connected directly to the collector of 
TR2. For an audio-visual indication, make this 
modification but also replace R4 by the 1.e.d. 
In use it is interesting to note, as one drives 

along during a frosty evening, the indication 
given by the device. The likely conditions for ice 
to form on the road is clearly indicated—under 
trees or other sheltered places, in hollows where 
cold air collects and even a change from cloudy 
to clear sky  .CI 

PLEASE TAKE NOTE 
Windscreen Wiper Controller (Nov. 74). In Fig.3, 
diode D1 is drawn the wrong way round. The 
circuit diagram and Fig.2 show the correct 
polarity. 

M. W. Reflex Receiver (Dec. 74). Under the heading 
Adjustments, in the last sentence of the second 
paragraph "increase" should be changed to 
"decrease". 

We would like to apologise for an error on the 
Data Check Card given free with the December 
issue of E.E. The formula for the net value of two 
capacitors wired in series should read 

Cl x C2 
C total — Cl  C2 



New products and 
component buying 
for constructional 
projects 

SHOP 
'TALK 

B I' the time this issue hits the 
bookstalls it will be nearly 

Christmas—it  seems  very  far 
away at the time of writing (early 
November) and one wonders how 
it will be upon us so quickly. No 
doubt many readers will be getting 
soldering irons or small multi-
meters for Christmas and excel-
lent presents they make too. 
One of the smaller meters cost-

ing about £10 should last a life-
time if carefully looked after and 
will soon prove itself invaluable 
to any constructor. The available 
range is vast and it would be 
necessary to choose the one you 
want instead of leaving the choice 
to some well meaning, but elec-
tronically unaware, relative. The 
things to go for are high sensi-
tivity  (o hms/volt),  about 
20,000O/V is required, and a good 
number of ranges with reasonable 
accuracy. 

Ice Warning Device 
Few if any components for the 

Ice Warning For Cars should cause 
problems. The author has pro-
vided alternative transistor types 
should the Ferranti ZTX ones not 
be available in your area. The 
thermistor could prove difficult 
but the larger suppliers should 
have it and if not they may able 
to offer .2 device with similar 
characteristics. 
To enhance the finished unit 

an 1.e.d. with chrome mounting 
case can be purchased although 
this will add to the cost. The pro-
totype unit was housed in a plastic 
photographic slide box providing 
excellent protection within the 
car. The case can be packed with 
foam rubber inside to protect the 
board from shocks, and the lid 
held on with Sellotape. 

2 Band Superhet Tuner 
A fairly complex project and 

not one recommended for the 
new  constructor,  the  2 Band 
Superhet Tuner is the first super-
het design that we have published. 
Readers will notice that it is 
fairly expensive when compared 
with a complete Japanese super-
het receiver and these days it is 
simply not possible to make a 
superhet receiver more cheaply 
than a similar one can be pur-
chased for. 
However this does not detract 

from the knowledge gained and 
the satisfaction of producing ones 
own unit and this design will make 
an excellent "add on" for the hi fi 
enthusiast who wants to listen to 
an a.m. station occasionally and 
only has an f.m. receiver. 
One or two of the components 

are rather special, in particular 
all the Denco parts. These are 
available from some retailers or 
direct from Denco at 357/9, Old 
Road, Clacton-on-Sea, Essex. The 
combined cost of all their parts 
plus post, packing and V.A.T. is 
£3.40. The parts must be specified 
individually as shown in the com-
ponents list. Add 20p if the trim-
ming tool is required. 
Another component which may 

cause some difficulty is the Jack-
son 00 capacitor (208/176pF with 
trimmers) that forms Cl, C2, C6 
and Cl. This should be available 
from the larger retailers--again 
give the full specifications when 
ordering. 

Rain Alarm 
Certainly the most simple Rain 

Alarm we have ever published and 
probably one of the most simple 
designs possible. The few parts 
for this device should not cause 
any problems. Doram are the sup-
pliers of the audible warning de-
vice  (12V  version),  they  do 
advertise in our pages. The cost 
of this item including post, pack-
ing and V.A.T. is £1.70. 

Ultrasonic Remote 
Control 
The parts for the ultrasonic 

transmitter are all readily avail-
able except possibly the trans-
ducer which comes from Hall 
Electronics. The cost of this item 
including post, packing and V.A.T. 
is £3.75. Hall are at 38 Avondale 
Rd., Leyton E17. 
If  you  have  any  difficulty 

in getting the diecast case shown, 
write to Doram who can supply 
it for £1 .23 inclusive (type 994). 

PLUC & FAMILY... 

r HE REMEMBERED TO BUY THE 
COMPONENTS,  BUT  FORGOT TO 
(..BUY  THE TREE, So... 

k...COME AND PUT Y0UR PRESENTS AT   
THE FOOT OF THE 
HALL-STAND. 
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HOW 
RA 1 Ali 

By G. A.G. BROOKE 

R\DAR in some form—for ships, airports, speed traps, weapons—is now so common-
place that manufacturers and others in the busi-
ness are inclined to take for granted that every-
one else knows exactly how it works. The reverse 
is often the case and this article sets out to ex-
plain the salient points, mainly with reference to 
marine equipment. 

DEVELOPMENT 
Although it took the pressures of impending 

hostilities to produce a practical design some 
years before World War II, Hertz had proved that 
radio waves can be reflected by metallic bodies 
as much as 50 years before. Marconi alluded to 
the possibilities of obtaining reflections from tar-
gets in 1922 and, although much money and 
effort had to be expended, it is hard to see why 
radar took so long in gestation at a period when 
advances were being made in many other techni-
cal directions. 
Modern radar really has its roots in the works 

of scientists in the mid-twenties and early thir-
ties, mainly in England and the U.S.A. who were 
concerned with the heights above the earth of 
the electrically conductive layers of the atmo-
sphere which reflect radio waves. Sir Edward 
Appleton, M. A. F. Barrett and R. A. (later Sir 
Robert) Watson Watt were prominent in this 
country. 
Sir Robert, who died only recently, became of 

course the great pioneer and it was under him 
that the development of radar was concentrated 
prior to and during the last war. Randall and 
Boot are two names almost as significant, as it 
was they who produced the cavity magnetron at 
Birmingham University in 1940. It elevated radar 
from v.h.f. to microwave frequencies, and made 
possible a much smaller and highly directional 
aerial that provided greater power by concen-
trating it in a narrow beam. 
The magnetron is still with us. though it and 

the cathode ray tube are the only valves to be 
found in modern solid-state equipment. 

BASIC PRINCIPLE 
The basic principle of radar is simplicity itself: 

if radio energy at high frequency (usually 
between 1GHz and 40GHz) is emitted with high 
power, it will be reflected off hard objects in 
much the same way as audible sound. Since the 
speed of both the emitted and reflected energy 
is known, it is only necessary to construct an elec-
tronic timing device for the range of the object 
returning an echo to be measurable. 
This sounds easy, but accounts for one of the 

intricate parts of a standard marine radar (the 
whole costing from £600 for the simplest yacht 
model to £10,000 for the largest standard big ship 
set). The position of the echo in azimuth (its bear-
ing) is much more easily determined, of which 
more later. 
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In practice a radar consists of a transmitter to 
generate pulses of radio-frequency energy; a 
rotating aerial for sending these out into space 
as a narrow beam of radio waves; a receiver for 
accepting the echoes returned (via the aerial) 
from any suitable target; and a display for pre-
senting them visually so that range and bearing 
are evident. (There also has to be a power supply 
for converting the electricity available into the 
special form required by the radar.) 

TRANSMITTER 

Ranging by radar is very analogous to making 
use of echoes of the human voice. If one shouts 
in order to time the echo, the best results are 
obtained if "transmission" consists of short, sharp 
sounds. The shortness ensures that the transmis-
sion will have ceased before the echoes return 
and the sudden rise to full power will make the 
instant of return immediately perceptible. 
Similarly, the radar transmission which must 

operate for ranges varying from 25 yards to, say, 
48 miles, has to produce a short pulse of oscilla-
tion rising rapidly to full amplitude, which it 
maintains until cut off. The duration of the pulse 
is called the pulse length and its frequency, the 
pulse repetition frequency (p.r.f.). 
If, for instance, the target is only 50 yards from 

the transmitter, the pulse will have to be cut off 
before the beginning of the wave has had time 
to travel to the target and back; a total distance 
of 100 yards. A radio wave travels 328 yards in 
one microsecond so that the pulse, in this case. 
must not be longer than 0.3 microseconds. 
If it is also desired to receive echoes from 

targets up to, say, a 30 mile range, the interval 
between pulses must be long enough to enable 
the wave to travel twice this distance, i.e. 370.4 
microseconds. This gives a maximum p.r.f. of 
2700 pulses per second. (The pulse has to be 
further shortened in order to separate echoes of 
the same bearing and of very small difference in 
range. With too long a pulse, the echoes would 
be merged.) In practice a choice of two or three 
p.r.f.s may be provided for use at different 
ranges. 

OPERATION 
It will be noticed that in the case mentioned the 

transmitter is required to oscillate for 0.3 micro-
seconds and then to rest for 370.1 microseconds. 
Because of this, a small valve (the magnetron) 
may be used to generate very high power since 
it has relatively long intervals in which to cool. 
In practice the p.r.f. is usually between 500 and 
4,000 pulses per second. In these circumstances 
a magnetron no bigger than 250 watt lamp can 
give a peak power of 60kW. 
The "firing" of the magnetron (an apt descrip-

tion) is the last action from a chain of four basic 
circuits in the transmitter. Traditionally—in the 
latest solid-state equipment there is some varia-

tion—these and their functions are: 
1. The sync. trigger, which synchronises the dis-
play with the transmitter; 

2. The sub-modulator, which is a timing device 
detenniaging pulse width; 

3. The modulator, which stores energy and then 
releases it to the magnetron on command 
from the sub-modulator; 

4. The magnetron itself which converts elec-
trical energy into electromagnetic waves. 
These circuits are so designed that, after the 

sudden initial rise, the discharge is as near as 
possible at a constant rate and is completed in 
the time of the desired pulse length; that is to 
say, it takes the form of a short square pulse. The 
magnetron bursts into oscillation when the 
energy is released and ceases to oscillate when 
the supply is cut off. 
Though it has but two electrodes, the action 

of the magnetron is complex. Suffice it to say 
that it is known as a cavity resonator and 
operates between the poles of a very strong 
magnet. 
As described earlier, the key to range measure-

ment by radar is the time interval between trans-
mitted pulse and returning echo. To measure 
this, the sync. trigger sets off the timing arrange-
ments in the display at the same time that the 
magnetron is fired and the radio frequency (r.f.) 
pulse begins. We will return later to the display. 
The r.f. pulse, so produced, passes from the 

transmitter to the aerial via a waveguide, simply 
a tube (usually of copper) of rectangular section 
and engineered to high limits. Its internal dimen-
sions are critically dependent cm the frequency 
used and must be uniform. 

THE AERIAL 
There have been several types of aerial over 

the years but in marine practice the most usual 

One side of a Decca small boat radar display 
showing virtually all the display electronics 
mounted on one board. 
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A sophisticated anti-collision display that in-
dicates risk of collision with any echoes in-
vestigated. The separate anti-collision com-
ponent is being lifted out. 

these days is the slotted waveguide design. This 
virtually consists of a length of waveguide 
mounted horizontally on a turntable so that it 
can be revolved. The front face has a series of 
slots cut in it, again engineered to very high 
limits in both pitch, angle and depth. 
The aerial has an electric motor which drives it 

at about 30 r.p.m., the whole 'assembly being 
known as the scanner. The beam radiated is nar-
row in the horizontal plane—usually less than 
three degrees—an important factor in bearing 
discrimination, the ability to separate adjacent 
echoes. In marine radar the vertical beamwidth 
is about 27 degrees, to allow for the roll of the 
ship. 
It is in fact difficult to concentrate all the 

energy into a single narrow beam; some of it is 
radiated at various angles on either side. These 
fractions are known as side-dobes and, though 
weak, can produce unwanted echoes on the dis-
play in certain close range conditions. 
The advantages of the slotted waveguide de-

sign (others being the tilted parabolic cylinder 
and the cheese) are in the realms of weight, wind 
resistance and side-lobe performance. Construc-
tion is, however, expensive and the other types 
are sometimes found in the cheaper small boat 
equipment. Double aerials exist where one is 
used for transmission and the other for recep-
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tion. Usually, however, the reflected energy is 
made to return through the same aerial and is 
passed down the waveguide to the receiver. 

THE RECEIVER 
The transmitted pulse is extremely powerful— 

anything up to 60kW in marine radar —and the 
returning pulse naturally very small (much of it 
having been scattered in unsuitable directions); 
so the sensitive receiver must be protected from 
the transmitted pulse. The usual protective 
method is to use a transmit receive cell which 
blocks the transmitter pulse from the receiver 
input. 
The receiver's function is to amplify the minute 

returning echo pulses while retaining their dis-
tinctive shape so that they will be capable of em-
ployment in the display. Since it is expensive to 
amplify the returning pulses at their own radio 
frequency (e.g. 9MHz), the first duty of the re-
ceiver is to change the frequency to a more suit-
able one. This change is effected in the mixer, 
the main components of which are the local 
oscillator and the mixer crystals. 
The principle is the same as in superhetrodyne 

radio receiver, i.e. mixing of the received signal 
with one of different frequency produces another 
of intermediate (difference) frequency; this, after 
suitable amplification, is detected to produce 
video pulses suitable for acceptance by the video 
amplifier of the display. (A major problem is 
in keeping down the level of noise generated by 
the receiver mixer and input circuits. Noise 
appears as a speckled background on the radar 
display and must be kept to a minimum if weak 
legitimate echoes are to be seen.) 

THE DISPLAY 
The display is the name given to the entire 

unit, including screen, electronics, controls and 
in some modern sets an integral power supply. 
The proper description for the screen itself is 
the plan position indicator (p.p.i.). This is a 
cathode ray tube (c.r.t.) which, as the name im-
plies, presents the same picture of the area 
around the transmitting aerial as would be seen 
by a 'helicopter flying so as to remain always im-
mediately over "own ship". The object of the 
display designer is thus to provide echoes on the 
p.p.i. which are as near as possible in the correct 
positions relative to the centre spot, which repre-
sents own ship. 
Taking range first, consider the situation with 

the scanner stopped. It is sending out pulses and 
receiving echoes from another ship. Now the 
magnetron's trigger also starts a spot on the p.p.i. 
moving out from own ship to the circumference, 
at a predetermined speed. (This spot is actually 
moving at such a rate that it appears as a solid 
line, known as the timebase or "trace", in prac-
tice dimmed to a barely visible level.) 
When the receiver picks up the returning echo, 
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it causes the spot to increase in brightness. Be-
cause the spot is travelling at a predetermined 
speed, its distance from the centre when 
brightened can be measured in time. This time is 
the same as that taken for the radar pulse to go 
out and its echo to be received. We know the 
speed of the pulse and so we can assess the dis-
tance away of the ship returning the echoes. 
In fact, to paint the echo on •the p.p.i., the 

momentary increase of spot brightness calls for 
variation of one of the voltages applied to the 
c.r.t. For the echo pulse to provide this variation. 
it must (after being processed in the receiver as 
described) receive a final amplification by the 
video amplifier. The video amplifier is also 
responsible for the painting of measuring marks 
on the p.p.i. 
Still considering range only, a choice of scales 

is provided so that at the turn of a control, the 
radius of the p.p.i. can be altered to represent, 
say, 24, 12, 6, 3, 112, or 12 mile. (As implied 
earlier, it is often necessary to vary pulse repeti-
tion frequency with range and this is affected 
automatically by the same control.) If the display 
is on the six mile scale and a ship three miles off. 
the echo will of course appear exactly half way 
to the circumference. 
To facilitate judgment, range rings are pro-

vided at set intervals. If an echo exactly cuts a 
ring, its range is clear but, if not, interpolation 
is necessary by eye or with a ruler (except with 
the more sophisticated sets; these have a variable 
range marker which provides the answer in 
digits on completion of a simple measuring 
action). 

BEARING 

What of bearing? The receiver will only 
register an echo when the aerial is pointing at a 
target. Therefore, if we rotate the trace in the 
display exactly in synchronisation with the aerial, 
the spot going out along the trace will be 

Main components of a Decca medium sized 
radar display (the power supply is out of picture 
below). 
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momentarily brightened at the exact moment the 
aerial is pointed at a target; and therefore the 
echo will show up on exactly the right bearing. 
In practice the face of the c.r.t. is coated with 

phosphor which ensures that the. echo continues 
to glow after the trace has passed and it can be 
arranged that all targets within range glow all 
the time, renewed in brightness at each revolu-
tion of the trace. A bearing cursor is provided 
(a sheet of glass or Perspex over the face of the 
p.p.i.) which is revolved until a line thereon—the 
bearing marker—cuts the echo in question. The 
bearing can then be read off either side. 
The 'bearing will of course be purely relative to 

the ship's head. (As with the variable range 
marker, in some cases the bearing may appear 
digitised in a "window" as the bearing marker is 
aligned.) 

ACTUAL UNITS 

In practice, the transmitter and receiver are 
combined in one unit, often called the transceiver. 
Thus with the scanner, the display and the power 
unit, there are four components to the standard 
radar system. In some small craft sets, the 
transceiver is located integrally with the scanner, 
not only simplifying installation by reducing the 
number of separate units to three, but improving 
performance by obviating the loss-making wave-
guides that would otherwise join the two. 
Very small boat radars usually have the aerial 

enclosed in a radome to save cost and electrical 
power by permitting the use of a smaller turning 
motor (due to reduced wind resistance and a 
lighter aerial). A radome simplifies weather-
proofing and usually has room for the power unit 
so that in these instances the number of separate 
components is further reduced to two. 

TRUE M OTION 

Since we have been considering marine radar 
in particular, it is worth mentioning an alterna-
tive form of presentation—true motion. This was 
introduced by Decca in 1956. Simple displays, as 
described above, are relative motion where the 
p.p.i. shows you what a helicopter would see 
flying so as to remain permanently over own 
ship. In true motion our helicopter is hovering 
perpetually in space, and everything below that 
is on the move—including own ship this time— 
passes beneath it. 
The effect is produced by actually moving the 

centre spot about the p.p.i. —via inputs from com-
pass and log—with the same course and speed 
as own ship's. The advantages are considerable: 
instead of all courses, etc. being only relative and 
needing a further (plotting) operation to be 
changed to true courses, etc., these can now be 
read direct off the p.p.i. 
Put another way, everything happens as in real 

life; when going up a river in relative motion 
everything (be it a hovercraft doing 60 knots) 
appears stationary and the river banks slide past, 
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A retailer discusses component supply matters. 

I UST  after the Second World 
J War, my brother and I had a 
small radio business. Life was 
hard for  many  reasons.  New 
radio receivers were non-existent 
and all we had to offer for sale 
were re-conditioned second-hand 
ones.  Consequently  we  would 
tackle anything! We would re-
wire your house, or convert your 
favourite vase into a table lamp. 
One day, just before Christmas, 
a tall highly perfumed Indian 
gentleman in a rainbow coloured 
turban walked into our shop and 
asked us to make him a talking 
kettle! ! ! 
Well we had the rent to pay 

and children to feed and presents 
to buy, so we agreed. We did how-
ever, admit our ignorance as to 
the form this particular kitchen 
utensil took. He then produced 
an American catalogue of con-
juror's  equipment,  and  sure 
enough on one of the pages was 
listed a talking kettle. It appeared 
that this gentleman, "Ashraf" I 
think he was called, had a small 
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stand at a nearby department 
store, from which he sold scent. 
To pep up sales, he decided that 
every customer who purchased a 
bottle, would get a free glimpse 
into the future. Having smelt the 
concoction we reckoned a free 
gas mask would have been more 
appropriate!! 
To intrigue his customers still 

further, Ashraf would ask them 
what they wanted to know, and 
then tell them to pick up the 
kettle and put the spout in their 
ear. To their utter astonishment 
they would hear the answer! We 
had to produce the kettle and 
necessary electronics! The elec-
tronics were fairly straightfor-
ward. We had a small speaker in 
the lid of the kettle, fed from a 
coil of heavy gauge wire in the 
base. Another coil of wire was 
concealed under a table top and 
this was fed from the output of a 
20 watt amplifier. 
One snag was, that the screen-

ing effect of the bottom of the 
kettle prevented any pick-up. We 

but in true motion the river banks stay put and 
own ship moves up between them. Of course own 
ship eventually comes to the edge of the p.p.i.. 
whence it is quickly reset. True motion does in-
volve greater complexity and is seldom found in 
small craft. 

ALTERNATIVES 
Another alternative frequently encountered is 

that of wavelength. The standard marine wave-
length is 3cm but, in large vessels carrying two 
radars, the second is often of 10cm because of 
superior performance in rain, other forms of 
precipitation and "sea clutter". 
"Rain clutter" and "sea clutter" are perpetual 

bugbears needing special circuits to nullify them 
as far as possible. Sea clutter produces a cotton-
wool effect on the p.p.i. in the vicinity of own 
ship, caused by the echoes from wave-tops in 
choppy weather; rain clutter is similar, though at 
any position, and caused by the myriad reflec-
tions from rain drops. 
The pulses of 10cm wavelength have a con-

siderable though by no means total ability to 
ignore such unwanted targets. A disadvantage 
of the 10cm wavelength is the larger size of 
the equipment necessary, particularly the aerial 
which is 3-5m long. This makes it difficult to fit 
on smaller craft, some of which (such as fishing 

vessels that frequent northern waters) could 
benefit greatly thereby. 
Where radars for special purposes are con-

cerned, there are several variations in the 
general description above. For instance, in the 
case of the airfield surface movement indication, 
radar which heeds very high definition and dis-
crimination over a short range, the wavelength is 
only 8mm and the aerial rotation rate 750 r.p.m. 
But the basic principles still apply. 
As far as future developments are concerned, 

it is likely that the magnetron valve will be re-
placed by solid-state devices as improved low-
noise receiver innovations continue to reduce 
the transmitter power required (e.g. one new 
48 mile radar requires only 3kW, where its pre-
decessor needed 10kW. Another set with a range 
of 12 miles requires only 112kW and has an input 
of only 75 watts). 
Aerials of the phased array type, which do not 

rotate, are already in use for military purposes 
but are still many years away from commercial 
application. The solid-state display is in a very 
similar category. 
Miniaturisation will continue with attendant 

advantages but it is presumed that separate 
aerials and displays will always be required. 
Marine radar at any rate is about static in value. 
inevitable increases in manufacturing costs being 
offset by very real advances in performance. 0 
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...Counter Intelligence needed a non metallic kettle. 
Rather than risk personal injury 

BY PAUL YOUNG  by asking the local ironmonger 
for a wooden kettle, we cut the 
bottom out of our existing one, 
and it appeared quite normal. The 
finished product was very satisfac-
tory, and with the kettle lifted 
off the table, up to a distance of 
three feet speech was audible. 
In  operation,  small  hidden 

microphones in the edge of the 
table would pick up the customers 
voice and relay it to the "fortune 
teller" in a back room. He would 
give his prognostication, which 
would arrive via the kettle spout. 
In those days our workshop was 

just  a bench  near  the  wall. 
Imagine the dismay of a potential 
customer entering the shop and 
seeing my  brother  apparently 
talking to himself and then pick-
ing up a kettle and sticking the 
spout in his ear! ! 
By way of compensation, it gave 

us  many  laughs.  Our  friend 
Ashraf seemed delighted with 
the result and said, "You must 
come over to my house and have 
a real Indian dinner." I still have 
the scars on my tongue, of second 
degree  burns,  caused  by  the 
Curry!! Well a merry Christmas 
to you all and a successful 1975. 
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iii Physics 
is 
FUN! 

THE TORCH BATTERY 
If a run-down torch battery is 

taken to pieces it will be found 
to consist of a carbon rod held in 
the centre of a zinc tub. Between 
the rod and the walls of the tub 
is white "goo" or paste made of 
ammonia solution thickened by 
starch or gelatine. 
Sometimes  the  zinc  tub  is 

surrounded by a cardboard tube 
with the maker's name on it, but 
sometimes the outer sheath is of 
steel for strength and to prevent 
the "goo" leaking out, Fig. 1. 
Now  we  cannot  make  the 

battery as good as new, but we 
can get some more life out of it 
quite simply. Discard the steel 
sheath and thoroughly wash the 
carbon rod and zinc tube free of 
ammonia paste. 
You will need two or perhaps 

three old batteries to light a torch 
bulb. You also need some paper-
clips and wire. 
Solder a piece of wire to each 

of the brass caps at the end of 
the carbon rods and at the other 
end of the wire fasten a paper-
clip. Now make a simple frame 
of wood or Meccano and hang the 
carbon rods in their zinc tubs, 
making sure that they do not 
touch the tub walls. 

Fig. 1. Details of the inside of a 
dry cell. 

By Derrick DAINES 

The circuit of Fig. 2 can now 
be completed by clipping the 
wires to the zinc tub next to it, 
etc., making a circuit or circle of 
wires. 
Now mix some  ordinary 

common salt with warm water, 
stirring in more salt until no more 
will dissolve. Pour this salt water 
into tho tufo, The bulb will light. 

Fig. 2. The remains from three 
old batteries to make a new 
one. 

What is happening? The carbon 
terminal is called positive, the 
zinc negative and the liquid (salt 
solution) is called an electrolyte. 
Electrons —remember these are 
parts of atoms—float across the 
electrolyte from the positive to 
the negative terminal. They then 
bustle along the wire, through the 
lamp back to the positive terminal 
again, doing work on the way— 
heating the wire of the bulb to 
white-hot brightness. This is one 
type of simple electric cell, caused 
by chemical action. 
An Italian called Galvani hung 

up some frogs' legs expecting 
them to jerk with the approach 
of a thunderstorm. It so happened 
that he used a copper hook and 
hung the legs near an iron bal-
cony. 
He was amazed to see that the 

frogs' legs jerked every time the 
wind blew them against the iron 
grill. (You might try this your-

self!) Galvani thought that the 
electricity was produced by the 
frogs' legs, but it was left to 
another chap Volta to show that 
the real cause lay in the dissimi-
larity of the metals used—copper 
and  iron—with  a weak  acid 
between them. 

Any two dissimilar metals 
with a weak acid between 
them will make a source of 
electricity. 

Volta used copper and zinc with 
sulphuric acid between. The car 
battery uses lead and zinc—there 
are many combinations. 
If the reader has a voltmeter 

he can conduct a series of experi-
ments using different metals and 
find out which gives the best 
results.  For the electrolyte--a 
citrus fruit can be used! Fig. 3. 
Put an iron nail in one side of 

a cut lemon and a copper nail in 
the other side.. The voltage will 
be low, but the method has been 
used to light a torch bulb! 

ctrAuS 
PRUIT 

Fig. 3. A "fruit battery". The 
nails must be of dissimilar 
metals. 
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INECIN 
INHERE 

PART TWO 
SIÈIICONDUCTOR 
DIEVICIES 

By DONALD MAYNARD 

IN Part One we looked at the basic components 
I found in electronic circuits. This month we 
are concerned with semiconductor devices. The 
most common of these are diodes, thyristors, 
transistors and integrated circuits and as before 
the information will mainly be aimed at those 
wishing to construct circuits but feel themselves 
lacking in knowledge. 

JUNCTION DIODES 
The junction diode is a device with two leads 

having the property that it will ideally pass a 
current through it in one direction but not in the 
other. In practice there is a very small reverse 
current, but in most applications this can be 
ignored. The symbol for a diode is shown in 
Fig 2.1a. 
Logically one would expect that a positive 

voltage applied to B would cause the diode to 
conduct i.e. a current would flow through the 
diode. Unfortunately, because the early dis-
coverers of electricity were not aware of the 
existance of electrons, this is not the case. Con-
sider the convention that current flows from 
positive to negative. 
The arrowhead in the symbol shows the direc-

tion of the "conventional" current. We sometimes 

ANODE A  0 +  CATHODE  

A 

CONVENTIONAL CURRENT 
FLOW 

RIND INDICATES 
+ve END 

(a)  (b) 

Fig. 2.1. The junction diode (a) diode sym-
bol (b) a small junction diode. 

talk about the anode (A) and cathode (B) of the 
diode, comparing it with its thermionic valve 
counterpart. In this instance the cathode is the 
positive marked end of the device. 
If we should measure the diode's resistance 

with a multimeter we are in for another surprise. 
Despite what has been said above, connecting the 
positive lead to B and the negative lead to A 
produces the lowest reading of resistance show-
ing that the current is much larger with that 
polarity. This is because the voltage on the posi-
tive lead is in fact negative and vice versa. Two 
wrongs do make a right sometimes! 
There is a small voltage drop across the diode 

when it conducts i.e. it is forward biased—Fig. 
2.2a. This is of the order of 0-2 volt for a ger-
manium diode or around 0-8 volt for silicon 
types. When the diode is off i.e. it is reverse 
biased (Fig. 2.2b), a large voltage may be present 
across the device. If the voltage is increased be-
yond a certain point however, the diode will be 
destroyed. This is called the breakdown voltage. 
The peak inverse voltage (p.i.v.) quoted is 
slightly less than the breakdown voltage to avoid 
damage if used "on the limit". 
When considering a replacement for a speci-

fied diode it is important to consider the peak 

+ve —ye  —ve +  +ve 

(a)  (b) 

Fig. 2.2. Biasing of a diode (a) forward 
biased (b) reverse biased. 
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Fig. 2.3. The Zener diode (a) symbol (b) 
equivalent circuit. 

inverse voltage and the maximum forward cur-
rent. In addition it is usually important to keep 
to the same type as that stated e.g. silicon junc-
tion, or germanium point-contact. 

ZENER DIODES 
Strictly speaking the heading should read 

"Zener and avalanche diodes". The difference 
between them is in the internal action of elec-
trons which produce different reference voltages 
and also different temperature coefficients. For 
our purposes we can consider them both to be 
voltage reference diodes. 
The diodes operate in their reverse biased 

state at the breakdown voltage. While in junc-
tion diodes this would prove disasterous, by 
limiting the current through the Zener diode we 
can use it as voltage reference. The symbol for 
such a diode is shown in Fig. 2.3a, while Fig. 
2.3b shows its equivalent circuit, which helps us 
to see how the device operates. 
The battery voltage V. gives us a voltage 

reference while the internal Zener resistance 
R. tells us that as we draw more current through 
the diode the overall voltage across A to B will 
vary. This variation will only he slight as R. is 
quite small. 
The figures quoted for voltage reference 

diodes in advertisements usually show the nomi-
nal Zener voltage (V.) and the maximum power 
dissipation (P.). From this it is easy to determine 
the maximum Zener current (1.) because: 

V, 
Therefore a 7.5 volt, 400mW Zener diode has a 
maximum Zener current of 0.053 amps or 53mA. 
A series resistor is always used with a voltage 
reference diode to bias it and also to limit the 
Zener current. 

THYRISTORS 
The thyristor, or controlled semiconductor rec-

tifier, is a device with three leads. It has both 
anode and cathode like a diode but it then has a 
third connection called the gate or grid. The pur-
pose of the gate is to cause the thyristor to "fire", 
i.e. to produce a short-circuit between its anode 
and cathode. 
Symbols for the thyristor are shown in Fig. 2.4. 

Two types of thyristor are available, the n-gate 
or anode controlled and the p-gate, cathode con-
trolled device. The latter are almost always used, 
the thyristor being operated with the anode more 
positive than the cathode. 
These devices are mainly used as semiconduc-

tor switches so as to control the voltages reach-
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Fig. 2.4. The thyristor and thyristor sym-
bols (a) general (b)n gate (anode controlled) 
(c)p gate (cathode controlled) (d) triac. 

ing a load. Bi-directional thyristors can be 
obtained and they are then usually called triacs 
(Fig. 2.4d). These devices "fire" in the same way 
as a thyristor but can pass current in both 
directions. 

BIPOLAR TRANSISTORS 
Bipolar transistors come in two main configura-

tions—pnp and npn. The first type is usually 
operated with a positive earth and the second 
with negative earth. Older transistors tend to be 
made from germanium although silicon is now 
generally preferred for reasons to do with 
stability, gain and low leakage currents. The 
three leads are called the emitter (e), base (b), 
and collector (c). There may be a fourth lead 
connected to the transistor's case acting as a 
screen (s). 
The pnp transistor is shown schematically in 

Fig. 2.5a together with the voltage polarities. 
The double negative on the collector shows that 
normally its voltage is much more negative than 
the base which in turn is slightly more negative 
than the emitter. 
The action of the base is to "turn on" the cur-

rent flowing from emitter to collector. If the cur-
rent in the base lead is lb then the current flow-
ing in the emitter and collector leads will be 
approximately 134 where s is the common emitter 
amplification factor (sometimes known as hr.). 
The value of /3 may vary from ten up to a few 
hundreds. The operation of the transistor is 
complex and its uses numerous, the devices will 
not be covered in more detail in this series. 
The npn transistor operates in exactly the 

same way, except that the voltage polarities are 
reversed (Fig. 2.6b). In addition, all currents will 
flow in the opposite direction. Note that it is 
only the arrow in the emitter lead which shows 
whether the transistor is npn or pnp. The base-
emitter voltage under normal conditions is about 

++ 

+  b 

(a)  (b) 
Fig. 2.5. Bipolar transistors (a) pnp transistor 
(b) npn transistor. 

Everyday Electronics, January 1975 



Cc) 

Fig. 2.6. Some transistor lead-outs. 

02 for germanium, and 0.7 for silicon. This 
applies to both pnp and npn types. 
Transistors come in a variety of shapes and 

sizes, and some of the lead arrangements are 
shown in Fig. 2.6. For accurate substitution of 
different types of transistor a good substitu-

(a) 

BASE 

(b) 

(d) 

Fig. 2.7.  Field  effect transistors (a) n 
channel (b) p channel (c) n channel junction 
gate f.e.t. (d) p channel junction gate f.e.t. 

Ruminations 
By Sensor 

Adding it up 
"Who has got a calculator?" 

Perhaps the question ought to be 
"Who has not got a calculator?", 
for I seem to be one of the few 
who still relies upon mental arith-
metic, slide rule, or pencil and 
paper. I find, increasingly, that my 
traditional methods of calculation 
are too slow when compared with 
even quite a modest electronic 
calculator. This fact was brought 
home to me when I was watching 
the last general election broad-
cast on TV. 
A few years ago one had time 

to calculate percentage swings 
and to forecast the number of seats 
likely to be lost and won by the 
various parties, working from the 
results as they were displayed. I 
used to try to beat the cepholo-
gists (I think that's the right word) 
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tion book is desirable, but for general purposes 
one should allow for maximum collector current, 
maximum collector/emitter voltage, maximum 
power dissipation and common emitter amplifica-
tion factor. 

UNIPOLAR TRANSISTORS 
There are various types of unipolar transistor 

but they can all be lumped under the title, field 
effect transistors (f.e.t.). They can have the 
characteristic of an extremely high input im-
pedance and they exhibit characteristics asso-
dated more with valves than with bipolar 
transistors.  Because  of  low  inter-electrode 
capacitances these devices are ideal for use at 
high frequencies. 
A few different types of f.e.t. are shown in 

Fig. 2.7. The insulated gate f.e.t. is also known as 
the  metal-oxide-silicon  transistor  (M.O.S.T.). 
Constructors are most likely to come across these 
devices used in applications requiring a high in-
put impendance and low noise amplification. 
Lead-out arrangements vary but two common 
types are shown in Fig. 2.8. 

Next month: Integrated circuits. 

d 0 8 0 s 

at  arriving  at  these  analysis 
figures, but no longer. The pro-
gramme has become much too 
slick and polished. There is no 
room now for the amateur. 
"Swingometer"  and  "slideo-

meter" fed by experts aided I 
suspect, by dozens of electronics 
calculators,  display  the  fore-
casted results before I can get 
my slide rule moving. One be-
comes just a passive observer; the 
"audience participation" of elec-
tion programmes years ago has 
disappeared,  it's hardly worth 
staying up any more! 

Working it out 
I welcome the calculator, it 

takes the sheer drudgery out of 
calculation, we ought to have had 
them years ago. Mercifully, deci-
malisation has simplified many 
previously  tedious  arithmetical 
tasks; do you remember the long 
division of money sums that we 
were taught at school? What a 
grind that was! And anyone who 
studied electrical or mechanical 
engineering before S.I. units came 

Fig.  2.8.  Two 
f.e.t. lead-outs. 

into use had to cope with a host of 
different units and umpteen con-
version factors. Those brought up 
under the old system tend to cling 
to it because it is familiar, but 
even the most diehard must admit 
that it is quite illogical. 
I wonder if we shall see a time 

when those who know how to do 
traditional arithmetic or work in 
Imperial units will be as rare as 
thatchers and drystonewallers. I 
can imagine them working in in-
dustrial museums translating old 
drawings and specifications, being 
called upon by the archeologists 
and historians of the future to 
demonstrate how to extract a cube 
root in the manner of the 19th 
Century. 
But I must admit that one unit 

in particular has always intrigued 
me, perhaps because it has three 
names, this is the good old "rod, 
pole or perch". What a fine strong, 
upright and honest unit that is! 
It is sad to see these old units go, 
for they are part of our history 
and heritage. But we must accept 
the new, with its many advant-
ages, in the interest of progress. 
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I AST  month details were given to build the 
L ultrasonic receiver. This month the article 
is concluded with the transmitter. 

THE TRANSMITTER 
The transmitter circuit is shown in Fig. 4, and 

uses the NE555V integrated circuit wired as an 
astable multivibrator. This is an eight pin dual-
in-line device, but a similar device can also be 
obtained in a metal-can encapsulation. 
The output at pin ,3 switches between a 

potential just above that of the negative supply 
line to a value just below that of the positive 
supply. The capacitor Cl alternately charges 
and discharges through VR1 and R1, the fre-
quency being set by VR1. 
Each time the potential at pin 6 rises to two-

thirds of the positive supply potential, the out-
put at pin 3 is switched to the low voltage state. 
Similarly, whenever the poteptial at pin 2 falls 

idl 
NE  

CI 
0.001pF 

Si0 0  

ON/OFF 

/  XI 
40kHz 
TRANSDUCER 

\  TYPE '1' 

Fig. 4. The circuit diagram of the Ultrasonic 
Transmitter. 

to one-third of the positive line potential, the 
output at pin 3 is switched to its high voltage 
state. 
The maximum permissible power supply volt-

age to the NE555V is 16 volts, but it is wise to 
regard 15 volts as the maximum so as to allow 
some margin of safety. 
The circuit will operate from a 6 volt supply, 

but the power output and the range are then 
very limited. A 9 volt PP3 battery is very con-
venient for operating the transmitter unit, but 
the maximum distance for satisfactory operation 
will be increased by a few yards if the supply 
voltage is increased to 15 volts. 
The power supply current is quite small, being 

typically 4 milliamps at 6 volts and 10 milliamps 
at 15 volts. 
The capacitor Cl should be a mica or poly-

styrene type, the smaller polystyrene type hav-
ing been used in the prototype. 
The type of ceramic capacitors intended for 

decoupling purposes are unsuitable for this 
application, since they have a very wide 
tolerance in their value and this may prevent 
the correct frequency from being obtained. 

TRANSMITTER CONSTRUCTION 
In the prototype the transmitter circuit was 

constructed in an Eddystone die-cast box size 
approximtely 120 x 95 x 55mm. Plenty of space 
is available for either a large battery or mains 
power supply. 
The transmitter circuit was built on a piece 

of 0 .linch plain matrix board size 85 x 48mm 
approximately. 

ESTI MATED COST* 
OF COMPONENTS 

including V.A.T. 

£.50 
excluding case 
Based on prices prevailing at 
time of going to press 
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Begin construction by cutting the board to 
size and drilling the fixing holes. Now insert 
the transducer (T type), the 8-pin socket and 
the components in the board as shown in Fig. 5 
and wire up as detailed. Insert the i.c. in the 
socket paying attention to polarity. Note that 
components are mounted on both sides of the 
board. 
The trimmer potentiometer VR1 must be fixed 

in such a position that it can easily be adjusted 
when the circuit board is fitted inside the box. 
Drill a 12mm diameter hole in the box along 

one of the short sides in such a position that 
the  ultrasonic transducer grille is directly 
behind this hole when the board is fitted in 
the box. Now secure the board to the case with 
three 6BA nuts, bolts, spacers and washers, such 
that the transducer does not touch the case. 

Components.... 
12161 1W carbon  10% resistor 
10kt1 lin. skeleton preset 
potentiometer 
0-001tiF mica or 
polystyrene capacitor 
NE555V timer integrated 
circuit 
s.p.s.t. push button type to suit 
96D-40(T) ultrasonic transducer (Hall 
Electronics) 
9V battery type PP3 

gEHOP 
TALK 

0.1in. plain matrix board size 85 x 48mm 
(approx.); 8-pin d.i.l. socket for IC1; diecast 
aluminium case size 120 x 100 x 55mm; battery 
clips to suit B1; 6BA fixings; connecting wire. , 

•  ve 

TESTING AND ADJUST MENT 
Thoroughly check out the circuit construction 

and when completely satisfied, the power supply 
(battery or other) may be connected to the 
receiver and current consumption monitored. 
The relay may close each time the power is first 
applied. 
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Place the two boxes such that the two trans-
ducers are facing each other about 10cm apart 
and apply power to the transmitter circuit. The 
receiver relay will probably close, but if it does 
not do so, VR1 should be adjusted fairly 
coarsely until the relay closes. 
If the relay still does not close, a high resis-

tance meter should be connected across points 
XX in Fig. 1. If the part of the circuit contain-
ing the TAA 930B and the diode pump is func-
tioning correctly, a reading of over 5 volts will 
be obtained. This reading should decrease as 
the transmitter and receiver are separated and 
as the transducers are moved so that they no 
longer face one another. 
The positions of the units should be adjusted 

so that only a small reading is obtained on the 
meter; VR1 of the transmitter should now be 
adjusted for the maximum meter reading. 
It is possible to adjust VR1 without a meter by 

adjusting it for the greatest sensitivity of relay 
closing. 

PERFOR MANCE 
The maximum range of the prototype equip-

ment was about 12 metres (40 feet) in the open 
air. It is possible that a unit could have been 
designed with a somewhat greater range, but it 
would then have been more sensitive to stray 
vibration. 
In the prototype the relay may close if the 

grille of the receiver transducer is tapped, but 
the time constants have been chosen so that the 
equipment is fairly insensitive to transient 
vibrations. 
If the equipment is operated in a corridor, an 

increased range may be expected, since the 
walls will reflect some of the ultrasonic energy 
towards the transducer in the receiver. The 
waves are also readily reflected from the walls 
of a room or from a ceiling. 
The 40 kilohertz ultrasonic waves are fairly 

directional. If the transmitter and receiver are 
taken into the open air, the transducers can be 
placed fairly near to one another without the 
relay being operated if they are facing in 
opposite directions or have an angle of over 90 
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Photographs, above and below of the prototype 
component board. 

- 
74 • .. _ 

a • 

.1 

31;4  i* 
dr• 

ULTRASONIC  B 

REMOTE 
CONTROLLER 

5 

Fig. 5. Layout of the components and wiring 
up details on the plain matrix board. Wiring 
on the top of the board is shown dotted. 
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degrees of arc between them. 
In a small room one may find that the relay 

will close whenever the transmitter is switched 
on irrespective of position; this is due to reflec-
tion. 
The mechanical resonance of the transducers 

causes them to "ring" for a millisecond or so 
after the transmitter waveform has ceased and 
it would seem that this effect and the limited 
bandwidth would prevent speech being con-
veyed as a modulated ultrasonic wave using 
these techniques. 

APPLICATIONS 
Ultrasonic waves can be used for a variety 

of applications, but unfortunately they are 
attenuated fairly strongly in air and therefore 
their range is fairly limited in all applications. 
The following applications are typical ones for 
a transmitter-receiver system, but readers will 
doubtless find many other applications. 

Remote Control 
A small transmitter unit carried by a person 

can be employed to switch any other piece of 
equipment to which the receiver is connected. 
For example, channel changing in a television 
or radio receiver may be accomplished using an 
ultrasonic link. A pulse from the transmitter 
can be employed to cause the relay to rotate a 
switch or coil turret in the receiver. 
One can thus rotate the channel selector 

switch from one's chair with repeated pulses 
until one returns to the same channel as was 
first being received if one wishes. In this type of 
equipment the transmitter could be battery 
driven, whilst the ultrasonic receiver (which is 
always switched on when the equipment is in use) 
could be driven from the equipment supply. 
Ultrasonic beams are also useful for garage 

door opening or closing. When a driver reaches 
his home, he can press a button in is car to 
switch on an ultrasonic transmitter mounted 
under the car's front bumper. This signal 
operates a receiver mounted by the side of the 
garage door so that a relay closes and provides 
power to the door operating mechanism. When 
the motorist takes his car out again, a similar 
ultrasonic signal can be used to close the door. 
An elderly or infirm person could carry a 

small ultrasonic transmitter which could be used 
to switch on an illuminated sign in the window 
calling for help. The sign could be switched on 
from anywhere within the room or even from 
the next room if the door between the rooms 
was open. 
The range of ultrasonic waves is too limited 

for them to be used to control model aircraft. 
However, they can be used to control many 
types of children's toys. They are suitable for 
the remote control of small model boats pro-
vided that the range is reasonable. It will be 
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necessary to fit more than one transducer on the 
boat so that the waves can be received no 
matter in which direction the boat is travelling 
at the time. 
Ultrasonic waves are also used by the police 

to switch motorway fog warning lights without 
stopping their cars. 

Communication 
The Post Office Act of 1969, Section 24(1) 

confers the exclusive privilege of running sys-
tems for the conveyance, through the agency 
of electric, magnetic, electro-magnetic, electro-
chemical  or  electro-mechanical  energy  of 
speech, music, other sounds, visual images, etc. 
In view of the fact that the repulsive forces 
between the air molecules in an ultrasonic wave 
are electrical in nature, the writer did check 
with the Post Office that an ultrasonic com-
munication system would not infringe their 
monopoly and received their confirmation that 
no licence is required. 
One can therefore communicate with one's 

neighbour by means of an ultrasonic beam, but 
it is not permissible to adopt the much simpler 
method of throwing a wire over the fence 
between the houses! 
The transmitter could be modulated by switch-

ing it on and off to produce a morse signal, but 
the receiver time constant may have to be re-
duced. 

Intruder Alarm 
If the transmitter is placed at one side of a 

corridor and the receiver at the opposite side, 
any intruder interrupting the beam will cause 
the relay to open. This could be used to sound 
an alarm. If the alarm does not sound in the 
corridor or room, the intruder will not know he 
has been detected. 
If the intruder rotates either the transmitter 

or receiver or switches either of them off, it can 
be arranged that the alarm will sound. In this 
application it is best to reduce the transmitter 
supply voltage so that it is only slightly above 
the level at which the relay keeps closed. 

Leak Testing 
If the transmitter is placed inside a car, the 

interior of the vehicle is filled with ultrasonic 
waves. One can then pass the transducer in the 
receiver around the edges of the doors and 
windows and find any small leaks. 
Leaks in the sealing rubber of refrigerator 

doors can be found in a similar way. It is better 
to use a receiver employing a voltmeter, as 
indicated in Fig. 1, rather than a relay for leak 
testing. 
Leaks in pressure pipes can also be found 

using a receiver with a meter, since such leaks 
generate ultrasonic waves. 
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His is a particularly useful device for the 
housewife. With this unit she does not have 

to keep a watchful eye on the state of the 
weather if clothes are drying on the garden 
clothes line. As soon as rain (or snow) falls on 
the sensor an audible alarm sounds drawing ones 
attention to the fact that it is raining. 

CIRCUIT 

The circuit diagram of the Rain Alarm is shown 
in Fig. 1 and is seen to be extremely simple. 
With Si in the "on" position, 12 volts is placed 
across the series combination of the thyristor 
CSR1 and audible warning device WD1. 

Fig. 1. The circuit diagram of the Rain Alarm. 

When the sensor is dry, the gate of the 
thyristor is not connected, hence CSR1 is "off", 
i.e. no current flows. Now when the strips of the 
sensor are shorted, or rain bridges any two ad-
jacent strips, a positive voltage is applied to the 
gate of CSR1, thus turning it "on". Current then 
flows through the thyristor and alarm device 
producing an audible tone. 
The alarm can only be muted by switching off 

at Si. Resistor R1 is included to limit the gate 
current to a safe level. 

An audible warning is sounded when 
it rains or snows. 

Components.... 
R1  330111 watt carbon resistor 
CSR1 CRS1/05 or any similar thyristor 
SI  on/off toggle switch 
WD1  12V audible warning device (Doram) 
B1, B2 PP1 6V battery (2 off) 
Veroboard: 0.1in. matrix, 100 x 100mm (see 
text); aluminium for case; rubber grommet; 
length of twin-cable; battery clips for PP1 
(2 pairs); tag strip. 

CONSTRUCTION 
The protoype unit was housed in an aluminium 

case, dimensions and front panel layout shown 
in Fig. 2. The rear panel of the case is to be 
made removable. 
Begin construction by making the case and the 

cut-outs to suit Si, WD1 and the lead-out to the 
sensor. 
The circuit is built on a short length of tag 

strip. Begin by soldering RI and CSR1 to the 
tag strip and fix to the case as detailed in Fig. 3. 
Secure S1 and WD1 to the case and wire up 
according to Fig. 3. 
Pass the two external wires through the grom-

met and place the two batteries in position, and 

i•Of tet NcE. 
GlA k 

' 

0:\ 
ESTI MATED COST-' 
OF COMPONENTS 

including V.A.T. 

£3.00 
less cable 

'Based on prices prevailing at 
time of going to press 
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RUBBER 
GROMMET 

TO VEROBOARD 
SENSOR 

RAIN 
ALARM Fig. 3. Wiring up details. 

TO 
VEROBOARD 
SENSOR 

DIMENSIONS IN 
MILLIMETRES 

Fig. 2. Details of the aluminium case used to house the prototype 
showing positioning of components on the front panel. 
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screw on the back panel. The case has been 
designed so that the batteries fit snugly into the 
base of the case, eliminating the need for a fix-
ing bracket. 

SENSOR 
The sensor should be made from a piece of 

0-1n. matrix Veroboard. The size of this board 
is not critical, but the larger it is the more sen-
sitive. A suitable size is about 100 X 100mm. 
Make the board by simply soldering a length 

of wire 'across all the strips at each end of the 
board and then make breaks at each end to 
alternate tracks as shown in Fig. 4. 

INSTALLATION AND USE 
The Veroboard sensor should be located in the 

garden in an unsheltered position out of reach 
of the wet washing, on top of the line pole for 
example. It is advisable to mount the sensor at 
an angle so that rain falling on the sensor can run 
off more easily. 
The case itself should be mounted inside the 

house (e.g. kitchen) so that the alarm can be 
easily heard from all parts of the house. The two 
units should be joined with a suitable length of 
twin cable. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 C 
o 
0 o 
, o 

WIRES JOINED TO EVERY STRIP AT EACH SIDE 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TO CA SE 

Fig. 4. Details of the sensor board. 

Normally, the unit should be switched off and 
only turned on when washing is on the line. If 
the alarm sounds, due to falling rain, switch off 
at Si. When the unit is next switched on it may 
be necessary to wipe the sensor board with a dry 
cloth.  El 
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BOOK i II EVIL 
ELECTRONICS: AN ELEMENTARY 
INTRODUCTION FOR BEGINNERS 
By L. W. Owers, C.Eng. M.I.E.R.E. 
Published by Publication Mailing Services, 
P.O. Box 6, Crawley, Sussex RH10 6LH 
Size: 119 pages perfect bound, 21 x 15 cm. 
PRICE: £1 .45 including post and packing from above 
address. 

This book has been written for students and is 
not intended to teach the constructor the basics of 
electronic circuit theory. The first third of the book 
in concerned exclusively with static electricity, funda-
mental particles and electron theory. 
We are then led quickly through current, and 

passive components before meeting the valve and its 
derivations which are again dealt with very briefly. 
Semiconductor devices take up 12 pages, most of 
which is used to describe semiconductor theory and 
the action of electrons and holes in diodes and 
transistors. There is no introduction to actual circuits 
or circuitry. 
The explanations are good and the maths is kept 

to the minimum. The drawings are clear and un-
cluttered but tend to take up larger areas than 
necessary. For the convenience of teachers the 
illustrations are available as 35mm colour slides. 
A good grounding for the "0" level student but not 

much else, most readers would very quickly require 
more information.  M.K. 
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BEGINNERS' GUIDE TO ELECTRONICS (Third 
Edition) 
By T. L. Squires and C. M. Deason 
Published by Newnes-Butterworths 
Size: 240 pages, 20 x 12cm. 
PRICE: £1 .90 

This is a somewhat old-fashioned style of book 
that crams in as many different topics (areas of 
application) of electronics as possible. There is not 
one photograph in the whole 240 pages, although 
photographs would have been, much better in some 
cases than some of the line drawings. 

However, illustrations are clear and many circuit 
diagrams are supplemented by pictorial schematic 
diagrams of the physical circuit set-up. This is a great 
help for the beginner. 

First published in 1964, this third edition has been 
updated (!) to include a chapter on the digital com-
puter and a chapter on microminiature electronic 
components-18 pages each chapter. 

A quick scan through the book can be off-putting 
through the number of valve drawings and symbols 
one will see. Clearly this third edition has not been 
updated sufficiently. 

In this age of integrated circuits, a book published 
in 1974, containing as many valve references as this 
one, is coming it a bit. 

The authors say this book is intended for those 
thinking of a career in electronics. It has been 
written without the use of mathematics, which makes 
for easy reading for those with no technical know-
ledge in the electronics field. It would prove most 
useful on the shelf of a school library.  B. W.T. 
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NEXT MONTH... 
A high power stereo amplifier de-
signed using modules for ease of 
construction.  Providing 20 watts 
r.m.s. per channel (40 watts total), 
this amplifier has the added facility 
of a guitar input. 

moduia 
STEREO AMPLIFIER 

Lighting up Warning 
FOR THE MOTORIST 

Don't get caught with no lights on. This 
device provides a warning as night 
falls or when driving away at night. 

MORSE 
PRACTICE UNIT 

A unique design practice unit for use 
with a normal or cassette recorder and 
providing audible and or visual output. 

everyday 
electronics FEBRUARY ISSUE 

ON SALE FRIDAY 
JANUARY 17 
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N/ou can plug this tuner into almost any 
I audio amplifier, to obtain radio reception 
with all the power the amplifier is capable of 
giving. The tuner is completely portable and 
self-contained, operating from its own internal 
battery. 
A superhet circuit has a greater number of 

components than the simpler type of "local 
station" tuner, but is much more selective and 
sensitive. This circuit has only two transistors 
and a diode, but will be found to give excellent 
results. Some simplification is possible by con-
structing the tuner for medium wave reception 
only, and long wave reception can be provided 
later if required. 

OPERATION 
The circuit diagram is shown in Fig. 1. Signals 

are picked up by the ferrite rod aerial, produc-
ing a signal voltage in the coil Li, which is tuned 
by the variable capacitor C2. Signals reach the 
base of TR1 from the coupling winding L2. This 
transistor also has emitter and collector coupling 
windings to the oscillator coil L3, which is tuned 
by C7. Capacitor C7 is the second section of the 
ganged tuning capacitor. 
Throughout the tuning range a constant fre-

quency difference of 465kHz is maintained be-
tween circuit Ll and L3. As a result, of the mix-
ing of received signals with the oscillator fre-
quency to which L3 is tuned, all signals provide 
a 465 kHz output from TRI. Both windings of the 
intermediate frequency transformer IFT1 are 
permanently tuned to 465kHz. Signals pass to 
the intermediate frequency amplifier TR2, and 
to the second intermediate frequency trans-
former IFT2, also tuned to 465kHz. 
Diode D1 operates as a detector and by its 

demodulator action makes available the audio 
signal, or programme, •at VR1. Potentiometer 
VRI is a volume control, the wanted level of 
signal being taken from the slider, via C12, to the 
output socket and hence the audio amplifier 
being used. 
Diode D1 also produces bias for TR2, through 

resistor R6. This provides automatic volume con-
trol. Strong signals produce more bias to reduce 

2 BAND 
SUPERHET 

TUNER 
BY F. G . RAYER 

the gain of TR2, but when signals are weak, gain 
is allowed to rise .This results in a more equable 
volume from signals of widely different strength, 
and helps counteract fading, or variations in 
signal strength. 
No values are shown for trimmers Cl and C6 

because these are integral with the tuning capa-
citor. Should a capacitor without trimmers be 
used, extra trimmers, each of 30pF or 60pF, must 
be added. The capacitors associated with the 
IFT windings are also present inside these com-
ponents already. The IFTs listed are pre-tuned 
to 465kHz by the maker, so the cores should be 
left untouched, except for possibly small adjust-
ments made as described later. 
It is convenient to have the individual volume 

control VR1 on the tuner. Any volume and tone 
controls on the amplifier can be left in those 
positions found most suitable. 

CIRCUIT BOARD 
Most components are mounted on a plain per-

forated board measuring about 20 by 17 holes 
(0-15 inch matrix), Fig. 2. Begin by drilling holes 
for the pins of L3, IFTI and IFT2. If these items 
do not fit easily, the holes can be enlarged with 
a small round file. Also drill holes for the 
brackets and paxolin strips X-X which will sup-
port the ferrite rod. 
The metal sub-panel is 90 x 50 mm with a 

flange to which the board is fixed with two 6BA 
bolts. It can be bent in a vice, or a ready-angled 
"universal chassis" flanged member can be used. 
This panel allows the tuner to be mounted to 
the case panel by the screws which will secure 
C2/C7. 

ESTIMATED COST* 
OF CO MPONENTS 

including VAT. 

£6.60 
excluding case 
•Based on prices prevailing at 
time of going to press 
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ERRitE 
AERIAL 
1 / 

55kfl 

TR1 
AF117 

3. 4, 
L  IFT 6 

CS 
175pF 

Cl 
176pF 

R4 
56k12 

• 

C8   
10pF L o i  

r-

C9 
0.039pF 

4 

IFT2 

TR2 
AF117 

 N A/SI  
R7 
1-2k fl 

01 
OA81 

C12 
2pF 

V4R1  [ F ‘f  
5kf1 

+  

VOLUME 

SK1 
OUTPUTS 

1.• 
—9V 

Fig. 1. The circuit diagram 

Components are placed as in Fig. 2, temporar-
ily omitting the aerial, transistors, and tuning 
capacitor. Underneath wiring is also shown in 
Fig. 2. 
Two tags form an earth return to the sub-panel 

and frame of C2/C7 when this is fixed. Secure L3 
and the IFI's by bending out the can tags, and 
note that these are wired to the earth line. 
The wire ends of resistors and capacitors come 

through the holes as in Fig. 2, they are bent over, 
soldered to the correct points, and cut off. In a 
few places some 22 s.w.g. or other connecting 
wire will be required. Put insulating sleeving on 
any leads which come near other leads or joints. 
Note that C8 has positive and negative ends, 

and that positive goes to earth. In the same way, 
when C12 is wired, its positive lead is taken to 
the slider or centre tag of VR1. 

GANGED CAPACITOR 
The tuning capacitor is fixed to the sub-panel 

with three short 4BA bolts, which run into holes 
provided in the front plate of the capacitor. 
These bolts must be short, so that they will pass 
through the case panel, sub-panel and capacitor 
without projecting and thereby shorting or dam-
aging this item. Alternatively, sufficient washers 
can be put between the capacitor and sub-panel, 
provided the spindle projects enough for the 
control knob. 
Solder C5 to the back tag (C7), as in Fig. 2. 
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of the 2 Band Superhet Tuner. 

TRANSISTORS 
Arrange the transistor leads so that they 

emerge as in Fig. 2, allowing about 10 mm of lead 
above the board. The wires must be positioned so 
that they cannot touch each other, or short 
lengths of insulated sleeving can be put on before 
inserting the transisiors. 
Emitter e, base b, collector c and screen s leads 

can then be cut to length and soldered as in 
Fig. 2. If the iron has reached its proper tem-
perature and is removed immediately the joint 
is made, these joints can be soldered in the usual 
manner without danger. 
Diode D1 can also be fitted now, noting its 

polarity as shown. 

FERRITE AERIAL 
The two strips X-X, Fig. 2, are about 50 mm 

high and 12 mm wide, and can be Veroboard 
(plain type), Paxolin, wood, or similar material. 
Cut a "V" shaped notch in the top of each, and 
drill a small hole below this. 
The rod rests across the strips, and is held by 

thread or thin string passing round it and 
through the smell holes. Place the centre of the 
rod about level with the spindle of the tuning 
capacitor so that the tuner can fit into its case. 
Place the medium wave section on as in Fig. 2. 

Solder (1) the beginning of Ll to C2. and the end 
(2) to the metal frame tag of C2/C7 as in Fig. 2. 
Take (3) of L2 to C3, and (4) of L2 to earth on the 
tuning capacitor. 
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Components.... 
Resistors 
R1  56ki2 
R2  10k12 
R3  1.8kil 
R4  56ki2 
R5  6802 
R6  12k12 
R7  1.2kf2 
All 1W ± 10% carbon 

Capacitors 
Cl  part of C2/C7 
C2/C7 208/176pF Jackson 00 with trimmers 

(Cl and C6) 
C3  0.01pF 
C4  0.01pF 
C5  175pF  1% silver mica 
C6  part of C2/C7 
C8  10pF elect. 6V 
C9  0 • 039p F 
C10  05/IF 
C11  001/IF 
C12  2pF elect. 6V 
C13  150pF  required for 
C14  60pF compression  long wave 

trimmer  J only 

Semiconductors 
TR1  AF 117 germanium pnp 
TR2  AF 117 germanium pnp 
DI  OA 81 

Inductors 
L1/L2/L4  Denco MW/LW/5FR ferrite rod 

aerial 
L3  Denco TOC.1  oscillator trans-

former 
IFT1  Denco IFT 18/465 
IFT2  Denco IFT 14/465 

Miscellaneous 
VR1 51d2 log, potentiometer with s.p.s.t. 
switch (Si) 
S2 s.p.d.t. rotary switch—required for long 
wave 
SK1  3 5mm output jack socket with plug to 
suit 
Plain perforated Veroboard 20 x 16 holes, 
0.15 inch  matrix, sub panel 100 x 50mm 
Universal Chassis flanged member (CU133, 
Home Radio), case approx 150 x 100 x 100mm, 
three knobs, battery connecting clips, con-
necting  Ir. 4BA fixings. 

SEE 
glIOP 
TALK 

OTHER CONSTRUCTION 

Potentiometer VR1 fits to the panel as in 
Fig. 2, with the jack outlet (SI(1) near. The asso-
dated connections can now be made. As the tuner 
only requires about 2mA, a PP4 battery is ade-
quate and there is no point in using a larger 
battery. Solder a lead with positive clip to Si. 
The negative lead runs to R7, or to a Veropin in-
serted here as an anchor point. 
The tuner can be tested if wished by plugging 

in headphones. High-impedence phones (about 
2 to 4 kilohms) are most suitable, but many head-
sets other than low-impedence units will operate 
satisfactorily. 
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Photographs of the completed prototype front 
panel assembly. 

To connect the tuner to an amplifier, fit a 3-5 
mm jack plug to one end of a screened lead. The 
jack tip goes to the inner conductor, and the jack 
sleeve to the outer, braid conductor. At the other 
end of the lead, fit a plug of the type required by 
the amplifier, using the outer braid as the 
"earthed" side of this circuit, in the usual 
manner. 

ADJUST MENTS 
A properly shaped tool is necessary to adjust 

the cores of L3, IFT1 and IFT2. A steel blade is 
not suitable, and a screwdriver or other wedge-
shaped tool may break the cores. A suitable ad-
justing tool (TT5) is available from the IFT 
manufacturer. 
Assuming that no signal generator is available. 

first screw Cl and C6 nearly fully down, and place 
Ll/L2 about 3mm from the end of the rod. Ro-
tating the tuning control should bring in a local 
station. Tune this in correctly. 
The two cores of IFT1 and single core of IFT2 

can now be adjusted for best results. Only a small 
rotation of any core is likely to be needed. A 
meter, on a range to read around 2mA, may be 
connected in one battery lead, and these and 
other adjustments can then be for minimum bat-
tery current. This corresponds to maximum a.g.c. 
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2 BAND 
SUPERHET TUNER 

Fig. 2. Complete wiring up and layout details on both sides of the component 
panel and case front panel. 
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voltage and optimum adjustment of circuits, and 
small changes are more easily seen than heard 
with phones or an amplifier. However, if adjust-
ments are made by ear, check them with a very 
weak signal tuned in. 
Once the IFT cores are peaked for best results, 

they should be left as they are and they need no 
further adjustment. 
It is now necessary to align Li and L3 so that 

they track suitably throughout the tuning range. 
This is done by adjusting Cl for best results near 
the high frequency end of the band (C2/C7 nearly 
fully open) and by adjusting the position of Li on 
the rod near the low frequency end of the band 
(C2/C7 nearly closed). 
Tune in a signal near the high frequency end, 

and rotate CI with a screwdriver, for best 
volume (or minimum reading on the meter). 
Then find a signal near the low frequency end 
of the band, and slide Li along the rod, to peak 
up the signal. As adjustments influence each 
other, return to the h f. end of the band, to check 
Cl, then to the If. end of the band, to check the 
position of Ll. Continue until no further improve-
ment can be obtained. 

BAND COVERAGE 
If it is necessary to adjust the coverage of the 

band, this is done by adjusting C6 and the core 
of L3. With C2/C7 fully closed, the dial reading 
should be that of the maximum clockwise mark. 
A BBC or other known frequency can then be 
tuned in, and the core of L3 can be adjusted until 
the actual dial reading agrees with that of the 
station received. For adjustment of L3 core, the 
station should be near the 1.f. end of the band. 
A signal can then be tuned in near the h.f. end 

of the band, and C6 can be adjusted to secure 
good agreement with the frequency shown on the 
dial. Repeat h.f. and 1.f. band end adjustments 
(e.g., CO and L3) a few times. After this, tuning 
should agree closely with the dial. It is necessary 
to touch up the positions of Cl and Ll, as men-
tioned earlier, after adjusting CO and L3. 
If a superhet circuit has not been made before, 

this may seem rather complicated. However, the 
procedure, which was given in detail, is easily 
summarised and carried through: 
(1) Adjust all IFT cores for best results. 
(2) If necessary, adjust C6 at the h.f. end of the 
band, and L3 at the I f. end of the band, to 
secure suitable tuning coverage. 
(3) Adjust Cl near the h.f. end of the band, and 
Li near the 1.f. end of the band, for best recep-
tion. 

LONG WAVES 
In some areas in particular, 1.w. reception is 

very useful. The circuit is adapted for m.w./1.w. 
reception by adding a 1.w. coil to the rod, with 
wavechange switch, and an additional trimmer 
and parallel fixed capacitor. 
The details for this modification are shown in 

Fig. 3; L4 is the long wave section on the ferrite 
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Fig. 3. Modification to the construction to 
enable long wave reception. 

rod. When the bandswitch S2 is in the medium 
wave position, L4 is shorted out, and m.w. tuning 
is obtained as originally. When the switch is 
moved for long wave reception, L4 is in series 
with Li, so that the ferrite aerial covers long 
waves. In addition, C13 and C14 are introduced 
across L3, so that the oscillator coil coverage is 
suitably changed. 
Fit S2 to the right of the tuning capacitor. Dis-

connect 2 of Li from earth, and join it to the 
beginning of L4, wiring both to the new switch 
as in Fig. 3. Also disconnect 4 of L2 from earth, 
and take this to the tapping 6 on L4. Wire the 
end 7 of L4 to earth. 
Drill the board to clear the tags and centre 

screw of C14, and place this and C13 as in Fig. 3. 
Wire to X on the switch, and pin 3 of L3, as 
shown. Wire Y of the switch to earth at one of the 
tags underneath the board. All other connec-
tions remain as before. 
After this change, a little re-adjustment of 

m.w. alignment and trimming will be required, 
due to stray capacitance in the switch and new 
wiring, etc. Do this with the switch at m.w. Only 
when this is done switch to 1.w. and with the dial 
set at 200kHz adjust C14 and the position of L4 
on the rod for best reception. If L4 has no defi-
nite position, take it off and turn it over (to bring 
its windings into the same "sense" as those of 
L1). Subsequently, L4 may be moved on the rod 
for best reception at the 1.f. end of this band. 

CASE 
The case used is fully insulated, and it should 

be noted that a metal case cannot be used. The 
battery rests to the left of the circuit board, and 
four screws secure the panel. 
Provided component values in the tuned cir-

cuits are as given, with the components listed, the 
tuning dial in Fig. 4 may be fixed to the front of 
the panel. The whole panel can be covered with 
transparent material as used for book covers, to 
protect the paper scale. 
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Fig. 4. The tuning dial, drawn actual size, as 
used on the prototype. 

Danger! 
Neither Mr. Hartley nor your-

selves appear to be aware of the 
danger presented by the Bright 
Ideas  article  in  the  October 
edition OI EVERYDAY ELECTRONICS. 
I strongly urge readers not to 

use benzene for the cleaning of 
printed circuit boards, or for any 
other purpose during which it is 
allowed to come into contact with 
skin. 
This chemical is believed carci-

nogenic; i.e., it could cause can-
cer. It is absorbed through the 
skin and its effects may take years 
to become apparent. However, it 
usually only induces cancer after 
many occasions of contact with it; 
its effects are cumulative and only 
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MW OSCILLATION 
Due to the high gain of TR1, it may be found 

that oscillation and continuous whistles arise at 
the extreme high frequency end of the medium 
wave band (that is, with C2/C7 nearly fully open). 
This depends on the actual transistor fitted for 

180  TR1, and on the exact adjustments of Cl and C6, 
which limit the highest frequency which can be 
tuned. This defect is easily corrected either by 
removing a turn or two from L2, or by placing a 
resistor between C3 and 3 of L2. A suitable value 
is 470 ohms, but the value only need be high 
enough to prevent oscillation, and may well not 
be required in any case. 

build up during regular contact. 
However, the precise amount that 
could be dangerous is unknown 
as it varies from person to person. 
There  must  be  many  safe 

organic solvents available that 
would do the job equally well 
(has anyone tried surgical spirit— 
available at chemists' shops?) So 
it does not seem worth the risk 
in using benzene. 

G. L. Manning, 
Edgware. 

Nuts! 
Could you please tell me how 

the distances between frets on a 
guitar, such as the Delta Guitar 
described in the October issue of 
E.E., are. worked out. Could you 
also please tell me why the 0 fret 
on the Delta Guitar is so near the 
nut. Normally with a guitar the 
nut would be in the same position 
as the 0 fret on the Delta, and 
the first fret would be approxi-
mately in the same position as 
the first fret on the Delta. Does 
this mean that for some reason the 
strings rest on the fret in the 
Delta guitar and if so why not put 
the nut at the 0 fret position? 

P. J. Arden, 
Sheffield. 

You readers are hard to please! 
When,  with  the  Beta  guitar 
(November '72), we used the nut 
as the 0 fret as suggested, we got 
letters asking why no separate 
fret was used—now you want it 
as before! In fact both methods 
are used on commercial guitars. 
With no 0 fret, the nut would 
have to perform two functions (1) 
a guide for the strings and (2) to 
keep all the strings at a set 
distance above the fingerboard. 
This means it would have to be 
precision made. The 0 fret on the 

Delta Guitar keeps all the strings 
at the same distance above the 
fingerboard  and  other  frets. 
Therefore the guide cuts on the 
nut can be made to any depth 
below the 0 fret height. 
To work out the distances be-

tween the frets, a very good 
approximation  (to  within  car-
penters accuracy) is to divide by 
18 the distance between nut and 
bridge to give first fret dimen-
sion from nut. For next fret, 
divide by 18 distance from first 
fret to bridge. This process is re-
peated for number of frets re-
quired. 

Wiper Control 
I've just completed and installed 

the Windscreen Wiper Controller 
by  Eric  Moore  in  November 
EVERYDAY ELECTRONICS. I tested 
the device prior to installation 
actually using  a. 12 volt car 
battery. As a result I have had 
to modify the circuit by using a 
500 kilohm in place of 1 megohm 
for VR1. Also I increased Cl to 
220 microfarad. This gave a delay 
of from  normal to about 45 
seconds. 
A  most  peculiar  and  in-

explicable  phenomenon  has 
occurred since  installation.  At 
very short delay setting the relay 
actually latches onto the fre-
quency of the normal wiper speed. 
There is then no delay obtainable 
between normal and about 10 
seconds, i.e. you can't get a five 
second delay for example. 
One would have thought that 

there could be no connection at 
all between the timing of the NE 
555 and the normal frequency of 
the wipers as there is no electrical 
connection —only mechanical via 
the relay. I have very carefully 
checked the wiring of the relay 
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and the rest of the circuit. Never-
theless, it is impossible to obtain 
a brief (i.e. under 10 secs delay) 
as any setting below 10 secs 
"latches on" to the normal fre-
quency of the wipers. 
Do you have any thoughts on 

the matter? 
B. R. Sanders, 

Cheadle Hulme. 
We suspect that a small voltage 

pulse caused by the wiper motor 
turning off is triggering the sensi-
tive i.c. Try putting a 220 ohm 
rpsictor in thp simply line to 
the Lc. and potentiometers and a 
/00 micro farad 25V electrolytic 
capacitor across the i.c. supply. 

Voltage Flow! 
Reference school boy howler, 

"How  many  volts  will  pass 
through a relay coil?" (Electronics 
At School Oct. '74). I thought you 
might be interested in the follow-
ing quotes from recent news-
papers. 
"The new class 87 engines (rail-

way) operate on 25,000 volts of 
current." 
"Somehow he slipped (off a 

pylon). His hand clawed through 
empty  air  and  instinctively 
clutched the nearest object—a live 
cable with 33,000 volts of elec-
tricity flowing through it." 
Perhaps the pupil left school to 

become a journalist? 
Terence Davey, 
Stoke on Trent. 

Repeats? 
First of all, having recently 

started getting EVERYDAY ELEC-
TRONICS, I must say how I enjoy 
it—very suitable for a beginner 
in electronics like myself. How-
ever I would like to make a sug-
gestion. 
Over the last few years E.E. 

must have printed many very good 
projects and there must be many 
people like myself who have only 
recently started subscribing to 
E.E. How about reprinting some 
of the more popular projects you 
have printed in the past, I'm sure 
this would be appreciated by a lot 
of your readers. 

J. P. Cross, 
Frailingham, 

Suffolk. 
/t is not our policy to reprint 

articles, however we have re-
peated various projects employing 
different or updated circuitry and 
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over the years will continue to do 
this. 

Simple SumsP 
You  really have  some  nit-

pickers! In fact Adrian Hope does 
himself an injustice since the ex-
pression 11-2 +4 X 2 is not a well 
formed formula of arithmetic any 
more than + — 3 is. This being so 
he is entitled to mean by it just 
what he likes and what this is 
the context makes clear. 
Your readers may be amused 

to learn that the Polish notion was 
originated  by  one  Lesniewski 
(less-nee-eff-ski) in Warsaw be-
fore the last war. It is an alterna-
tive  way  of  writing  logical 
formulae, the other one being 
Bertrand Russell's (Russellian or 
Russellese). 
Formulae like CCCKpqrst appear 

where the big letters are logical 
operations and the little ones 
sentences. Thus, save us, we get: 
If if if both p and q then r then s 
then t. Reverse Polish (I guess) 
puts numbers before the arith-
metical operations. Then the true 
"reverse polish" for (11 — 2+4) X 2 
should be 2, 4, 2, .1,1, — , +, X. 
Lesniewski had some followers: 

Lukasiewicz, Sobocinski, and my 
old teacher Lejewski. But for 
those with shorter names it is all 
toomuchski. 

P. Moll, 
Department of Philosophy, 
University of Lancaster. 

On the subject of calculators, 
For Your Entertainment (Septem-
ber 1974), and taking the example 
given  11 — 2 +4X 2, the answer 
(26)  is correct for full flow 
arithmetic  which  discounts 
bracketing  rules.  Taking  each 
operation in turn the operation 
x2 might not have yet occurred. 
Thus the calculation  as your 
critics would have it would appear 
as 11 — 2+ (4 x ?), not very solv-
able if one does the brackets first. 
Further a calculation involving 

sum of the products e.g. (2 x 3) + 
(4 X 5) + (6 x 7 ) would need par-
tial results to be written down 
then added. 
To solve this on a calculator 

using full flow one would use the 
expression: 

2 X 3-4+5 X4-6+7 X 6. 
If the usual brackets were in-

cluded it would make nonsense. 
I hope this clears up some 

doubts on full flow compared with 
conventional arithmetic, both of 

which can be done on a calculator. 
It depends what you want. 

A. M. Coppin, 
Feltham, Middlesex. 

It must now be much more 
clear to someone! See For Your 
Entertainment for more on this 
subject. 

Stereo Noise! 
With reference to the Tape 

Noise Limiter in your November 
issue.  Would  you  advise  me 
whether it is possible to use this 
with a stereo cassette deck, e.g. 
by using two tape noise limiters 
one for each channel, and where 
in my system would I fit it—be-
tween  the  cassette  deck  and 
amplifier? 

K. Kirk, 
Welwyn Garden City. 

Two noise limiters can be used 
for stereo and fitted as you sur-
mise,  between  the  deck  pre-
amplifiers and the power ampli-
fier. 

Soldering 
Your  article  Soldering  For 

Beginners recommends  a con-
ventional electric soldering iron, 
but I understand that whether or 
not such irons are earthed is im-
portant when soldering transistors 
or i.c.s which can be destroyed by 
voltage at the bit. 
I, and probably many other 

beginners, would appreciate any 
available  information  on  the 
effects of earthed or unearthed 
electric irons whether we need 
one of each and if so, when and 
how to use them on transistors 
or i.c.s. 

S. Coward, 
Durham. 

It is normal not to earth a 
soldering iron so that "live" cir-
cuitry can be soldered without 
shorting (only do this on low volt-
age  circuits).  However  when 
soldering to m.o.s. (metal oxide 
semiconductor)  devices — some 
i.c.s. and mosfets etc. —it is best 
to unplug the iron and earth the 
contact of the device. Most i.c.s 
and  semiconductors  can  be 
soldered with an unearthed iron 
in the normal way. 

Please note: We cannot under-
take to answer readers' letters 
that do not concern published 
articles and not enclosing an s.a.e. 
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The Extra-
ordinar 

Experi-
ment5 

of 

Prote55 
Ernest 
Evemure 

by nnthonyloi 13a55ett 
Professor Ernest Eversure, or the Prof. as his friends call him, 

has been experimenting in electronics for more years than 
anyone can remember and we thought that you might like to 
hear of, and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett recounts some of the experiments 
every month so why not follow the Prof's work and learn 
along with young Bob, his friend. 

ROFESSOR  Ernest  Eversure 
appeared quite calm and col-

lected. He pursed his lips and 
emitted a series of clicks and 
whistles. The robot immediately 
appeared, approaching one of the 
control-panels at the other side 
of the laboratory. It made some 
adjustments to the controls, and 
the  alarm  signal  immediately 
ceased. 
"What a relief" sighed Bob. 
"We can leave the robot to take 

care of that experiment," re-
marked the Prof., "While we get 
on with the musical note-selector 
for your oscillator." 
The Prof. began to draw a num-

ber of diagrams. The first was a 
sketch of one of the experimental 
resistors described in last month's 
issue. 
"Now," said the Prof., "If we 

wish to connect a number of these 
resistors together in series, it 
could be done like this—." 
He drew a diagram of a longer 

piece of Paxolin with several 
nuts, bolts and solder tags joined 
by graphite lines (Fig. 1). 
"Another method would be to 

use a piece of printed circuit-
board, copper clad plastic or fibre-
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glass sheet. If you remove some 
of the copper, either with a craft 
knife and tweezers, or by etching, 
to produce a pattern like this 
(Fig. 2), it is quite easy to put 
either short or long carbon tracks 
on the board, between the remain-
ing pieces of copper, to produce 
either low-value or high-value re-
sistors. Connections can easily be 
made to each resistor by solder-

ing wires to the copper." 
"These wires could be con-

nected to microswitches or con-
tacts placed under keys from an 
old piano or wind-organ!" re-
marked Bob, "Or even built into 
an accordion!" 
"If  it were  built  into  an 

accordion," the Prof. observed 
shrewdly, "When the accordionist 
played a chord, the top note of 
the chord would be generated 
electronically. It would automatic-
ally accompany the chord! I have 
been told about an instrument 
like this, which was built by an 
electronics experimenter, and had 
a separate oscillator for bass 
notes!" 

Fig. 1. The Prof's basic resistors joined up in series. 
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Fig. 2. The resistors formed on a printed circuit board. 

The Prof. continued to draw, 
and soon produced another sketch 
which is shown in Fig. 3. 
"Here is a design we could use 

to fit the tuning resistors and also 
copper 'keys', all on one printed 
circuit board," he said,  "and 
notes can be played by touching 
the 'keys' with a metal rod con-
nected by a piece of wire to the 
note generator." 
"This board can be made by 

standard  printed-circuit  tech-
niques, or by removing the un-
wanted copper with a craft knife 
and tweezers." 
Assisted by the Prof., young 

Bob set to work busily, and soon 
he had made a printed circuit 
board to the Prof's design. He 
soldered a wire from it to the 
connection previously used to join 
VR1 to the emitter of TR2 in the 
oscillator. 
Then he used a fine artist's 

paintbrush to apply a mixture of 
fine graphite powder and thin, 
quick-drying varnish between the 
copper sections at the places 
shown in the diagram. Near the 
right hand end of the board, used 
for high notes, he applied the 
mixture where the copper sec-
tions approached closest, to give 
low-value resistors. 
Near the left hand end of the 

keyboard, used for lower notes, 
Bob applied the mixture where 
the  copper  sections  did  not 
approach so closely, to give higher 
value resistors. Then he put an 
extra quantity of the mixture on 
the board, to provide a graphite 
"pad" near the right-hand end of 
the note selector. 
The note selector was now 

nearly ready for use; Bob left it 
for the varnish to dry, and looked 
around for a suitable keyboard in-
strument to assist in tuning the 
selector. He could have tuned it 

to a piano, an organ, accordion, or 
a guitar. But there appeared to be 
nothing suitable. 
"Prof.," he queried, "Is your 

sound-synthesizer keyboard ready 
for use yet? The note-selector is 
nearly ready for tuning, and I will 
need a reference instrument to 
tune it to." 
"No," replied the Prof., "It is 

not finished yet. But robots can 
do almost anything." 
He summoned the robot, which 

came and stood near to the work-
bench on which were Bob's note 
selector and oscillator. 
"You will need to tune the 

selector from the top note down-
wards," observed the Prof., "And 
I see that the first note you will 
require is an 'F'!" 
Pursing his lips, he gave the 

robot some more instructions in a 
code of clicks and whistles. The 

robot whistled back, a continuous 
musical note 'F'. 
"Wow!"  exclaimed  Bob  in 

amazement, "Now I'll have a 
robot-tuned note selector!" 
Young Bob quickly connected 

up his oscillator and switched it 
on. He used a crocodile-clip to 
attach the other tuning wire from 
the oscillator to the top 'F' note 
on the selector. The printed re-
sistor at the top end of the key-
board now replaced VR1 in the 
oscillator circuit, but the note 
produced was higher than that 
produced by the robot. Young 
Bob used a typist's eraser to re-
move a small quantity of the 
graphite mixture. 
As he rubbed the resistor care-

fully, with the eraser, the note 
from the oscillator gradually be-
came lower, until it was very 
nearly in tune with the 'F' note 
produced by the robot. 
"Just a little bit more, and it'll 

be in tune," thought Bob. 
But he rubbed just a little too 

much of the mixture away, and 
the note from his oscillator went 
below the note he was aiming for. 
Bob exchanged his eraser for a 
medium graphite pencil, and, by 
carefully rubbing the surface of 
the resistor with the tip of the 
pencil,  gradually  brought  the 
pitch of the note exactly to 'F'! 
Moving the crocodile clip on to 

the next note, which was È', Bob 
was amazed to find that the Robot 
automatically began to whistle an 
'E' note! He quickly adjusted the 
next resistor so that an 'E' note 

Fig. 3. The "keyboard" and "glissando strip" produced by Bob. 

. ...... 
CdR801  isfAVL 1 Alia M4cK  64094,Vcoheasirmul M irovritit 
74 cAl 45  FoR ,f44/e,?../r/A/6-  P40 coA/A/41774/6-  OF ni,2 by 
1,./ p/o,..1  a-ziss4A/Do Aoff.s  Inicil LIVE ASCU-   rt14) 

Ti  1?)   
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was produced by the oscillator, 
and went on to tune the remain-
ing notes on the selector the same 
way, each with its own resistor. 
Then he drew a thick black 

pencil line on the printed circuit 
board, joining up with the pad of 
graphite mixture at the right 
hand end of the keyboard. He 
went over the line several times 
with a soft graphite pencil until 
the line was about lOmm. 
By sliding the crocodile clip 

connected to the oscillator along 
the line, Bob found that he could 
obtain  interesting  glissando 
sound-effects,  whilst  melodies 
could be obtained by touching the 
copper "keys" with the clip! 
"Look  Prof!"  he exclaimed. 

"I've made a two-in-one instru-
ment now! It doesn't just play 
notes like a keyboard instrument; 
it can be used to give sliding 
glissando effects as well!" 
Whilst Bob demonstrated, Pro-

fessor Eversure examined the in-
strument carefully. 
"Now," he said, "I can think 

of quite  a few improvements 
which we could make. First, if you 
continue to use that crocodile-clip 
on your pencil-line track, it will 
quickly scratch the track away. 
I suggest you replace it with a 
spare multimeter probe. Either 
round-off the end of the probe 
with a file and polish it perfectly 

smooth, or solder a small shiny 
ball-bearing onto the end." 
"Another improvement would 

be to carefully trim the pencil-
line track so that points along the 
track each correspond with the 
nearest note on the keyboard. 
That way, you will know that if 
you put the probe on the track 
near the 'A' note, an 'A' will 
sound, and if you put the probe 
near 'C', a 'C' will sound, yet 
you will be able to slide the probe 
gradually  from  one  note  to 
another, and the pitch will gradu-
ally alter!" 
"Just as you tuned the 'key-

board' part of the selector by 
starting with the top notes, so it 
will be necessary to trim the 
pencil-line track by starting at the 
high end." 
The Prof. found a meter-probe 

with a worn, rounded end, and 
connected it in place of the croco-
dile clip. Then he compared the 
note obtained by touching the 
upper 'F' note on the note selec-
tor, with that obtained by touch-
ing the centre of the pencil-line 
track nearest the same note. The 
note obtained from the pencil-line 
track was too low, so the Prof. 
used a soft graphite pencil to rub 
more graphite onto the paxolin 
near the 'F' note, and to the 
right of it, until the correct note 
was obtained. 

Readers' Bright Ideas; any 
idea that is published will be 
awarded  payment according 
to its merit. The ideas have 
not been proved by us. 

With reference to the Delta Electric Guitar featured in 
the October issue, I have found a very cheap and effective 
way of making a bridge. All one needs is an old chrome 
plated brass drawer handle, one only has to drill two holes 
in the body of the guitar. 
The notches can be cut with a small hacksaw or a 

triangular file. The height of the bridge is semi-adjustable 

He then continued down the 
scale, comparing the note pro-
duced on the track with the 
nearest note on the keyboard, and 
correcting them by using either 
a pencil to raise the pitch, or an 
eraser to lower it, until a smoothly 
varying track had been produced 
which corresponded quite well 
with the "keyboard" section. 
"Now, Bob," said the Prof., "I 

think that's about as far as we 
can go for today, as it's becoming 
quite late, and there are some 
other experiments which I want 
to do. But I'm sure your friends 
froth school will be very in-
terested in your note selector, and 
would like to practise tunes and 
sound-effects on it. Why not take 
it and show them?" 
"Thanks, Prof.", said Bob grate-

fully, "and if I come round again 
soon, will you have time to show 
me how I can make my own ex-
perimental microphones?"  ' 
"Yes," said the Prof., "and we 

have planned to try experimental 
gramophone pickups as well, so 
it should be quite an interesting 
session! "Bye Bob," he said as 
Bob carefully carried his oscil-
lator and note selector towards 
the Laboratory exit. 
"Bye, Prof;  see you soon!" 

called Bob, setting off happily to 
show his note selector to some-of 
his friends. 

NOTCHES TO ACCOMODATE STRINGS 

in that one can drill the holes fairly deep and get them to the 
right depth by inserting small washers. This bridge will 
be held in by the tension of the strings. 

A. T. Scaramanga, 
Reading, Berks. 

PRACTICAL ELECTRONICS 

*  MARINE SPEEDO METER 
*  AC DC MILLI VOLTMETER 

*  PROBABILITY ANOMALY 
DETECTOR 

Details in February issue, on sale 
January 10 
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Capacitors 
I am thoroughly confused by 

the different types of capacitors 
available — plastic  foil,  poly-
styrene etc. What are the differ-
ences and are they interchange-
able? 
The different names describe 

their construction and the type 
of insulator used for the dielec-
tric. Some insulators are of good 
quality, others are not so good 
and can be "leaky" under high 
voltage stress and when radio 
frequencies are applied. 
Polystyrene and silver mica de-

vices show very good properties 
at high radio frequencies—and as 
they are usually of low capaci-
tance value they are to be found 
where high frequencies prevail. 
You can usually substitute mica 
for polystyrene but not always 
the other way round. Polyester 
and polycarbonate devices have 
higher capacitance values as have 
paper capacitors and plastic foil. 
Unless specifically stated with 

a good reason one can usually 
substitute  one  for  another 
amongst this group but remember 
that paper capacitors (these are 
very good quality)  are much 
more bulky than the others. In 
the capacitance range of 0-47pF 
to about 2.2µF you can always 
substitute polyester capacitors for 
electrolytics but not vice versa. 
NEVER  u s e an  electrolytic 
capacitor as a substitute for a 
non  polarity  sensitive  device. 
This is particularly important if 
you ever think of using a polarity 
sensitive tantalum capacitor in-
stead of a polyester device. 

44 

Transformer Identification 
Is there any simple way of find-

ing the values of transformers 
that are unmarked? 
We appreciate that it is most 

frustrating to be in possession of 
an expensive looking unmarked 
transformer and one feels duty 
bound to use it rather than buy 
one having a more certain pedi-
gree.  Unfortunately there  are 
many different types of trans-
former—mains,  auto,  coupling, 
output, etc., and they may have 
inductances to suit certain specific 
frequencies;  e.g.  transformers 
from aircraft—even though they 
may have voltage transformation 
markings on them they should not 
be used on the mains because they 
are designed to operate at 400Hz. 
Applying the correct voltages at 
50Hz would cause them to over-
heat. 
We feel we should dissuade 

readers from using transformers 
of dubious origin simply because 
of the safety angle and in any 
case the techniques for carrying 
out the requested tests can be 
extremely complex. 

Back e.m.f. 
In some of your circuits that 

use relays you show a diode con-
nected across the relay's coil and 
say this is for "protection pur-
poses". What is it protecting from 
what? 
If the relay is in the collector 

circuit of the transistor and the 
transistor is being switched on 
and off by very fast edge signals 
—e.g. from a Schmitt trigger or 
such like —there is a danger that 
when the transistor goes non-con-
ducting very rapidly (the relay's 
current is quickly broken) you 
can get a very high voltage 
generated as a back e.m.f. across 
the relay coil —caused by induc-
tive action. 
The polarity of this voltage 

tends to make the potential at 
the collector of the transistor go 
very much higher that the supply 
rail voltage and there is a danger 
of exceeding the reverse break-
down voltage between collector 
and base. The diode catches this 
"over swing" and shorts any 
voltage  straight  back  to  the 
power rail. 

Microwaves 
Is there any way I can check if 

there is any escape of micro-
waves from a microwave oven. 
Also are microwaves harmful? 

We do not know of any sure 
way of checking your oven for 
leakage but would think that 
holding a small neon tester close 
to the unit should give some in-
dication. If the neon lights up 
when held close to (but NOT in 
contact with) the oven there is 
certainly an escape of microwave 
energy. If, however it does not 
light up we cannot say for sure 
that there is no escape, but if 
there is it is unlikely to be harm-
ful. 
Under  certain  circumstances 

high energy microwaves are ex-
tremely harmful —otherwise the 
meat would not cook in the oven 
—but it is unlikely that there is 
any hazard external to a com-
mercial oven as they are heavily 
screened. Fine steel wool is an 
excellent absorber of stray micro-
waves but we do not recommend 
you stuff this into any potential 
gaps in the casing of your oven! 
If you are particularly con-

cerned over this point we suggest 
you contact the manufacturers 
who, we are sure, would be only 
too pleased to advise you and set 
your mind at rest. 

Hum 
I have purchased a commercial 

v.h.f. tuner unit but when con-
nected up and switched on it 
emits  a hum  irrespective  of 
whether the amplifier is switched 
to record player or radio. The 
hum does not seem to come from 
my loudspeaker but from the 
tuner itself. 
Is there any possible reason for 

this? I have had the electricity 
board along to check the house 
wiring for interference but they 
found nothing wrong. 
More than likely the hum is 

caused by the laminations of the 
mains  transformer  inside  the 
tuner unit. This is most aggravat-
ing and should really be referred 
back to the manufacturer—par-
ticularly if it was an expensive 
unit 7 If you want to have a go 
yourself we suggest you locate 
the mains transformer in the 
tuner and with care use a length 
of wood pressed to your ear— 
the other end touching the metal-
work of the transformer. If you 
hear a pronounced hum then you 
have confirmed our guess. 
The only thing you can do is 

tighten up any mechanical fixing 
screws and squeeze the lamina-
tions clamp together with a Mole 
Wrench if the transformer is of 
the open lamination type. 
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electronics 

look really 
mastered 

RAPY 

... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths 

BUILD, SEE AND LEARN 
s.tep 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 

FREE POST NOW 
for  BROCHURE 

I or write it you prefer mot to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEL IS, 
P.O. Box 156, JERSEY.  Please send your free brochure, without obligation, to: 

we do not employ tepresentatores 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE 

special free gift also to all our students 
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INTEGRATED 
CIRCUITS 

E X TR A DI S C O U N TS 
Ssi mi-conductor• 
Any on• typo or milted 
SN 74 S•rios 'IC' 
11 EXTRA 10 % 
25 EXTRA 15 % 
100 EXTRA 10 % 

74 S•ri•• 
SN7400N 
SN740 IN 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
514741 IN 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421 N 
SN7422N 
SN7423N 
SN7425N 
SN7416N 
SN7427N 
SN7421IN 
SN7430N 
5N7431N 
SN7433N 
SN7437N 
SN7431IN 
SN7440N 
SN7441AN 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447AN 
SN74411N 

16 
16 
16 
16 
16 
16 
42 
42 
18 
18 
16 
23 
30 
36 
71 
34 
36 
16 
33 
23 
37 
37 
32 
37 
40 
16 
37 
37 
17 
37 
21 
92 
70 
20 
17 
60 
35 

-27 
SN7450N  0 16 
SN7451 N  -16 
SN7453N  -16 
SN7454N  -16 
SN7460N  0 6 
SN7470N  0 35 
SN7472N  0 311 
SN7473N  0 41 
SN7474N  0 42 
SN747SN  0 59 
SN7476N  0 43 
SN7480N  0 60 
5N7481 N  110 
SP47482N  0 87 
SN7483N  -10 
5117464N  I 00 

L p 
SN74135N  I 63 
SN74136N  0 47 
SN7489N  3 87 
SN7490N  0 55 
SN749 I AN I 00 
SN7492N  70 
SN7493N  70 
SN7494N  80 
SN749SN  80 
SN74 %N  95 
SN7497N  87 
SN74100N 1 09 
SN74104N 0 SS 
SN74105N 0 53 
SN74107N 0 45 
SN74I ION 0 58 
SN74111 N ORB 
SN74116N I 119 
SN741I8N 0 90 
SN74119N I 69 
SN74120N 0 05 
Sh474121 N 050 
SN74122N 0 70 
SN74123N 1 00 
SN74125N 0 65 
SN74132N 0 71 
SN74141 N 0.90 
SN74145N I .18 
SN74150N 1'75 
SN7415I N 1'00 
5N74153N 0.95 
SN74154N 100 
SN7415501 I -00 
SN74156N 1 00 
SN74157N 0 95 
SN74160N  38 
SN7416I N  38 
SN74162N  38 
SN74163N  '38 
SN74164N  -76 
SN74145N  -76 
SN74144N  -60 
SN74167N 3-00 
SN74170N 2.52 

66 
SN74I74N  57 
SN74175N  10 
SN74176N  26 
SN74177N  26 
SN74180N  16 
SN74111I N 3 95 
SN7418114 1-16 
SN741(14N I'SO 
SN74111514 1 90 
SN74190N 1 00 

SN7419I N 2 
SN74192N 1 
SN74193N 2 
SN74194N I 30 
SN74.195N I 10 
SN74196N I 20 
SN74197N 1 20 
SN74198N 2 77 
SM74199N 1 52 
Linear 
RCA 
CA3012 
CA3014 
CA3018  02 
CA3019  11 
CA3020  80 
CA3022  93 
CA3028A  03 
CA3036  011 
CA3046  01 
CA3048  1 711 
CA3075  1 75 
CA3081  I SO 
CA3089E  2 04 
CA3090Q 5 40 

Sign•tic• 
NE555  0-115 
NE5608  5,00 
NE5618  5.00 
NE5628  5.00 
NE5678  3.50 
 I. 

MC1303L  1 42 
MC I 304P  I 79 
MCI310P  2 91 
MC14513CP 0 77 
MC1710CCO 80 
MFC4000P 0 46 
MFC4010P 0 36 
MFC6040P 1 00 

Others 
T/14800  1.50 
SP476003N 1 .511 

SN72748P 
702C 
709C 
723C 
728C 
74IC 
747C 
741IC 
LM309K 
TAA %0 

00 
oo 
oo 

32 
so 

GO 
II 
75 
39 
90 
46 
so 

1 00 
0 61 
200 
1 75 

ELECTRONIC COMPONENTS 

Cera mic Filters 
Miniature 10 7 MHZ filters 
40 0 pair. 
ZN4I4  Radio  IC  with 
circuit LI '10 

Strobe Tuhas 
ZFTBA (similar 
to  4A)  (4-00. 
ZFTI2A £3 00. 
7  seg ment 
indic•t•r• 
3015F  with 
data 11-70 ea 
Spring d•Iay 
units 
1/1  it  tr•nsdu 
cern with data/c rcuits 

/5 90 pr 

SPECIAL OFFER CASSETTE STORAGE 
Rotating unit up to 32 cassettes 
stackable £3.40 pp 15P 
Car  unit  with  bracket  for  10 
cassettes (2.80 pp 10o 

E LE C T R O NI C 

C O M P O N E N TS 

& E Q UI P M E N T 

Mor• selection -  bigger 
sptuonc.kns y yoaf  nd  ey,cutur  c. ncyofmor-

suuupopyely foprurpyrur . rLee,tu, rues 

mmnts 
(Please enclose large SAE with all enquiries). 

UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES • R E T AIL  T R A D E • E X P O R T & IN D U S T RI AL 

COSMOS INTEGRATED 
CIRCUITS - FULL 
RANGE IN STOCK 

AAZ13 
AC 107 
AC 128 
ACI87 
ACYI7 
ACY39 
AD149 
ADI61 
AD162 
API 17 
AFII8 
AF 1)9 
API 86 
AF239 
ASY27 
BAI IS 
BAXI3 
BC 107 
BC108 
BC 109 
BC 109C 
BC 113 
BC147 
8C149 
BC I 49 
5C 169C 
BC182 
BCY32 
BCT39 
ICY " 
BCY70 
BCY7 I 
BCY72 
80124 
130131 
BFI'S 
11E180 
13E194 
BFXI3 
BFX34 
BFXS8 
BFX50 
BFX51 
BFX64 
BFX90 

51 
15 
21 
40 
78 
ss 
44 
44 
24 
57 
41 
ea 
44 
33 
10 
OS 
14 
13 
14 
16 
15 
10 
os 

64 
18 
22 
12 
65 
42 
20 
36 
10 
16 
70 
24 
11 
20 
36 
31 

BLY36 
BSX20 
BUIOS 
BY 100 
BY 127 
BYZI3 
C106D 
GETI II 
GET1 IS 
GET880 
LM309K 
MAT121 
M1E340 
MIES20 
fljE3055 
MjE2955 
MPF105 
NKT404 
OAS 
0A131 
0A200 
0A202 
0C28 
0C35 
0C36 
0C44 
0C45 
0071 
0072 
0077 
0 031 
0083 
OCI40 
0C170 
0C200 
OC202 
OCP71 
ORP12 
ORP60 
P346A 
T1L209 
TIP29A 
TIP30A 
TIP) IA 
TIP4 IA 

L p 
600 
0-13 
1.20 
0.17 
0.11 
0.41 
0.34 
o n 
090 
060 
100 
0 15 
0 47 
0 63 
0 77 
1 27 
36 
es 
72 
IS 
OS 
oo 
66 
55 
to 
20 
10 
Is 

se 
29 
17 

1 14 
0 30 
054 
090 
I 20 
060 
0 55 
O IS 
0 10 
0 49 
0 57 
0 61 
0 74 

TIP42A 
TIS43 
V405A 
ZTX108 
ZTX300 
ZTX302 
ZTXSOO 
2N697 
2N706 
2N930 
2N9137 
2N1132 
2N1304 
2NI613 
2N1671 
2N2 147 
2N2 160 
2N2926 
2143053 
2N3054 
2143055 
2N3440 
2143442 
2W 3525 
2N3614 
2N3702 
2N37I4 
2N3771 
2N3773 
2N3790 
2N3819 
2N3886 
2N3903 
2N4002 
2N4 126 
2N44371 
2N5457 
2S303 
40550 
40361 
40362 
404013 
40486 
40636 
40430 

• p 
090 
016 
012 
0 OS 
O 13 
O IS 
O 13 
O 16 
O 12 
0 
0 42 
0 14 
0 VI 
0 11 
1 20 
78 
78 
12 
18 
49 
45 
SS 

I 39 
0 91 
0 6.5 
O II 
1 41 
I 77 
40 
10 
38 
72 
15 
14 
15 
34 
30 
se 
SI 
45 
40 
50 
85 

1 00 
0 85 

SILICON 
CONTROLLED 
RECTIFIERS 
TOS I A mp  L p 
CRSI OSAF   0-41 
CRSIJOAF   0-41 
CRSI /20AF   0-51 
CRSI /40AF   0.60 
CRS1 '60AF   0.78 
TO M 3 A mp 
CRS3'025AF    0-36 
CRS3/10AF   0. 411 
CRS3/20AF   0-54 
CRS3/40AF   0-65 
CRS3/60AF   0.110 
T O40 7 A mp 
CR57/400   0.04 
CRS7/600   1-14 
T O N IS A mp 
CRSI6/100    0-79 
CRS16f200    0-115 
CRSI6/400    0-06 

TRIACS 
3 A mp L  
SC354    p 0-115 
SC350   0-91 
5C350   0-90 
SC3SE   1-30 
6 A mp 
SC404   0.119 
SC4013   0,97 
SC4013   1.20 
SC40E   1.50 
10 A mp 
5C454   I -09 
SC455   I • 12 
SC450   I -SO 
SC45E    1-65 
15 A mp 
SCSOA   1-46 
SCS08   1-S7 
SCSOD   I -110 
SCSOE   2-00 
Also 
40430   0.10 
40669   0-90 
404.6   0-115 

BRIDGE SILICON 
RECTIFIERS 
* A mp _  L pi 
O073/015    014 
O023/05   0-16 
1 A mp 
II /05    0-78  84/20 
111/10    0.11  134/40 
51/20    0-14  B4 ,60 
51/60    0.15  B4 80 
131/100   0-30  6 A mp 
2 A mp ''  B6 OS    0 SO 
10/05    0-30  56.10    0 SS 
82/10    0,35  5620    0 68 
51/10    0-40  86'40    0 75 
O1/40    0-44  B6'60    0 67 
112/60    0-45  I A mp Tubular 
81/100   0.55  W005    0 17 
4 A mp  WOI   0 29 
114/05    0-43  WO2   0 30 
114/10    0-46  WO6   0-33 

• p 
0.54 
0 60 
0 70 
O90 

(corr. packing 35p) 
(J4324,  20k'V  with 
case  £-23 
L/435,  20k V  with 
steel case  U 75 
U4313, 20k V with steel case  £12. 50 
U4317. 20k V with case  £16 50 
L/4341, 33k/V + transistor tester steel 

ill) 50 case 
U4323, 20k/V plus I KHZ 
OSC with case 

171-2, 2010V slim type 
THL33D (L33DX) 21c/V Robust 
TP53N, 201 0/ (Case (2 -00/ 
TP1OS 2K/V 
T W2OS 20K/V 
T WSOK SOK/V  (II 25 
EPIOKN 10K/V  (9 95 
AFIOS 50k/V Deluxe (case El 90) £I1 50 
SIOOTR 1001/ V Plus trans.   £12 SO 

£7 70 
£5 95 
(7 50 
L8 15 
£6 15 
110 00 

GENERAL TEST EQUIPMENT 
It carripack 50p. •‘ p 30p unless stated) 
ow Rovoluti  Sup  680R 

6SOR Multi-tester CIO 50 
A  i•• 
Transistor tester (II 00 
Electronic volt.  £18 00 
Ampclarnp  III 95 
Temp. probe  LI I 95 
Gauss meter  LI 1 95 
Signal injector  £.5 95 
Phase Sequence  L5'95 
EHT Probe  £3.95 
Shunts 1.5.50 10A  £4.50 
t3100 IMA Stripchart recorder  £44 00 
9TE40 AC Multi voltmeter  £19 75 
•TE15 Grid dip meter 440KHZ-28MHZ 

£19 95 
“E65 28 Range valve voltmeter £1.2 50 
frk2OD RF Generator 120-KHZ 
SOOMI-la  (IS 95 

frk220 AF Gen 20HZ-200KHZ  £19 95 
•HM350 In circuit transistor fester/I9 50 
•C3025 Deluxe rneter 1-300 MHZ £6 95 
•TTI45 Compact transistor tester £14 75 
1D3-36 R C osc. 20HZ-200KHZ (19 75 
•C)042 SWR Meter  £.5 75 
•SE350A Deluxe signal tracer  (11 95 
*5E400 Mini-lab all in one tester L15-50 
C1-5 Scope 500.000KHZ (tarr.(I) 143-00 
•C30435 CH F:A meter 1-300MHZ £-75 
Resistance sub box  Post, etc. J £1 40 
Capacitor  f  20p  1 £2 -10 
2 amp var. transformers (carr. El) Ell SS 
Radio activity counter 0-10 (carr. 

£9 07 

Mains unit for above (carr. 50p)  £3 75 

PA-DISCO-LIGHTING  Equip ment 

Without  doubt  UK's  best  range  of 
modular and complete equipment. Light-
ing, mixing, microphones, accessories. 
speakers,  amplifiers, tenses. etc.. etc. 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF 
AT  HENRY'S  DISCO  CENTRE  309 
EDG WARE ROAD 01-723 6963. 

"Living  Sound"  made  specially  for 
Henrys by EMI Tapes Ltd. 
S screw type with library case 
Post paid (GB) 

3 for  6 for  10 for  25 for 
C60  El -10  £2 00  £3 13  £7 50 
C90  El -47  52 55  £4'65  L11 37 
C110  (I-83  1.3.S4  LS 60  £14 00 

r/0 V A T T O B E A D DE D 

T O A LL O R DE RS 

(E X P O R T V A T FRE E) 

Electronic Centres 

404-406 Electronic Co mponents & Equip ment 01-402 8381 
309 PA- Disco- Lighting High Po wer Sound 01 -723 6963 

303 Special offers and bargains store 

All mail to 303 Edgware Road London W 2 78 W 
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THE correspondence on calcu-lator  logic  and  the  sum 
11 —2+4 X 2 is especially welcome 
because it neatly sums up what I 
see this column is all about— 
namely, electronics as the servant 
of man rather than vice versa. It 
also neatly reminds us that most 
computer mistakes (for instance 
in accounts and statements) are 
not machine mistakes at all, they 
are the fault of the machine 
operator. 
Of  course,  using  legitimate 

mathematics, the correct answer 
to the sum 11 —2+4 X 2 is 17 and 
not 26, because multiplication and 
division  take  precedence over 
addition and subtraction. 
Legitimately the answer 26 can 

only be arrived at by writing the 
sum as (11 —2+4)X 2. A chain 
flow logic calculator automatically 
puts the brackets into the sum 
to produce the answer 26. 
If the operator (either through 

ignorance or by subconsciously 
regarding the brackets as implied) 
would move from left to right 
through the sum to produce the 
answer 26, then a chain flow cal-
culator will follow his train of 
thought and produce the same 
answer. So the calculator becomes 
a simple human tool, neither in-
troducing errors nor correcting 
those made by the operator. 
This is why I suggest that a 

chain flow logic calculator is more 
likely to be of practical domestic 
use than a reverse logic machine. 
But of course those who prefer 
reverse logic machines are in 
luck,  because,  as  previously 
pointed  out,  it is just these 
machines that are now going 
cheap. 

SPOT CHECK 
I did a spot check round a 

cross section of my friends and 
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acquaintances, see below, to see 
just how people working and 
earning their living with figures 
would work out the sum 11 —2+ 
4 X 2, in that form. 
Every one of them obviously 

realised that the question must 
have a catch, because I was, after 
all, phoning them up one evening 
out of the blue and asking them 
to write out and solve a simple 
sum! 
Housewife   26 
BBC bandleader (paying musi-
cians, handling VAT and 
tax)   26 

Company secretary   26 
Lecturer in Economics   26 
Insurance Broker    26 
Director of firm manufacturing 
and selling commercial 
vehicles (dealing in large 
quantities of money  and 
crucial  chassis  and  body 
measurements)    26 

Professor of Physics   17 
Schoolteacher   17 
University Lecturer in Tech-
nology    26 

Practising doctor   26 
Architect   26 
Book-keeper  (handling  the 
books of a large firm)   26 

Pharmacist   26 
University Lecturer in Maths 17 
University Maths graduate   17 
Ten-year-old child   21 
(Yes, 21: he half knew what to 

do but ended up using the 4 
twice) 
I don't say this proves anything 

but I do say it is interesting. I 
also say it suggests that the aver-
age man and woman in the street 
would not only work out the sum 
incorrectly but also would write 
it incorrectly if they wanted the 
answer 26, i.e. it is natural for 
some educated people to move 
left-to-right through a sum and 
subconsciously add brackets. 
Yes, I know this is wrong and 

there are very good arguments 
for preserving correct form at all 
times. But there are also equally 
good arguments in favour of 
admitting  an  abuse  into  the 
language when it is more con-
fusing to exclude it. 
Take, for example, the word 

"sophisticated." Many of us use 
it to describe complicated or ad-
vanced circuitry and some modern 
dictionary definitions are begin-
ning to acknowledge this—but 
try looking the word up in an 
older dictionary and you may have 
a surprise. 
Also, try looking up the word 

"nearby". It is used almost daily 
by the BBC newsreaders as an 
adjective (eg. "nearby trees") and 
the modern Penguin dictionary 
lists it as such. But try looking in 
an older dictionary and if you can 
find it at all you are quite likely 
to see it listed as an adverb. 

TALKING MACHINE 
By the way— 
If you want to feel you are one 

up on a computer, try fooling 
your pocket calculator by making 
it talk. 
These machines all have digi-

tal read out figures, some of 
which happen to look like letters 
of the alphabet when viewed up-
side down. For instance 0=0, 
1=1, 2=Z, 3=E, 4=h, 5=S, 7=L, 
8=B and 9=G. 
See how this works out in prac-

tice try punching in 1 -1601 X 4+ 
6. Then turn the calculator round 
and read out the answer upside 
down. 

"How come I'm always El short 
on my housekeeping since you got 
that calculator?" 
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By GEORGE HYLTON 

"I read that, in the circuit of Fig. 1, maximum output is obtained 
when RD is him times R.. Is this true, and if so, why?" 

CI 

INPUT 
VOLTAGE 

— L— 

Fig. 1. A  simple  one-stage 
amplifier with feedback biasing. 

Here we are concerned with 
voltages. The important ones are 
shown in Fig. 2. The output volt-
age is produced by changes in the 
collector current flowing in Re, 
changes which are governed by 
the input signal, which we can 
take to be a small a.c. voltage 
applied to the base-emitter junc-
tion. Its effect is to impress small 
to-and-fro variations on the steady 
base-emitter voltage Vb.,. 
The corresponding small varia-

tions in the collector current le 
produce corresponding changes in 
the voltage drop across R. These 
variations are the a.c. output volt-
age and they are taken out of the 
circuit, without upsetting the d.c. 
conditions, via a capacitor (C2 of 
Fig. 1). 

PEAK SWING 
If the input is an audio signal, 

made up of mixtures of sine 
waves, then on average it swings 
just as far positive as it does nega-
tive. For this reason Vbe is made 
such that the circuit overloads at 
the same peak voltage, positive 
or negative. A peak positive swing 
then just increases the collector 
current to the point where Re 
drops all the supply voltage V. 
Any further increase of input 

cannot increase the output be-
cause the transistor is turned on 
as hard as the circuit will allow; 
it is "bottomed"; i.e. its collector 
voltage is zero, or very nearly so. 

A peak negative swing just cuts 
off the collector current; there is 
now no current in Re and the col-
lector voltage is the full supply 
voltage V. Once again, no fur-
ther increase is possible since the 
transistor is already cut off and 
the output at a maximum. 
Common sense says that to 

allow equally large swings of col-
lector voltage in either direction, 
the collector voltage V. should 
have a steady, d.c. value of half 
the supply voltage, V.. If V.. is 
12V d.c., and Ve. is 6V d.c., the 
peak a.c. output is 6V positive or 
6V negative. The peak-to-peak 
a.c. output is 12V, the same as 
V., and we can't do better than 
that. If the collector were sitting 
at 4V, the peak output would be 
only 4V in the negative direction 
before distortion set in. 

Fig. 2. D.C. conditions only for 
Fig. 1. 

APPLICATION 
So the problem is to set up the 

d.c. conditions so that Ve., is half 
Vee. The rule for doing this is to 
make Rb=hFE  X Re. Here hFE  is 
what the data sheets call the 
"large-signal current gain". How-
ever, like most practical rules, it 
is only an approximation. It gives 
good results for high values of 
Ve, but not when V.. is small. 
First, why does the rule work, 

at all? Well, the form of biasing 
of the transistor shown here in-
volves some d.c. negative feed-
back. When Re passes current into 
the base, the collector current 

which then flows pulls down the 
collector voltage. This leaves less 
voltage to drive base current 
through Rb, with the result that 
the circuit settles down with Ve,. 
somewhere between 0 and Vee. 
The exact voltage depends on 

how much collector current flows 
for a particular base current, i.e 
on the gain of the transistor. But, 
obviously, it depends also on the 
resistances in the circuit. It turns 
out that, approximately anyway, 
the collector voltage adjusts itself 
to half Vee when Rb=14,,, X Re. 
What prevents the rule from 

being completely accurate is that 
not all of the collector/emitter 
voltage is available for driving 
current through RD. The voltage 
across Rb is not Ve. but Ve. minus 
VW.. In a silicon transistor Vb, is 
around 0-7V, which makes quite 
a difference when V., is not very 
large, as in circuits worked from 
3V batteries. 
The value of hFE used in cal-

culating Re should be the true 
large-signal current amplification 
factor for the particular transistor 
you are using at the particular 
collector current. Since transistors 
vary, even though nominally of 
the same type, and since hFt 
varies with le, the only certain 
way to get the right Rb is by ex-
periment. This can be tedious. 
If the limits of hFE  for the 

transistor type are known, at the 
collector current to be used in 
your circuit, then an average 
value of Rb can be calculated 
which will be all right for an 
average transistor and, hopefully, 
not too far out for a non-average 
one. Thus if hFE is 100-200 you can 
take it as 150 with good results. 
Unfortunately some transistor 

types have a much greater "spread" 
than this 2:1 ratio. A type with 
hFE =80-500 will give less repeat-
able results. The best average 
value for hFE  is not the simple 
arithmetic mean which I just used 
but the "geometric mean", found 
by multiplying the upper and 
lower limits of hFE  together and 
then taking the square root. For 
the 1100-200 transistor this gives 
140 instead of the 150 I used, 
which hardly makes any differ-
ence. But in the 80-500 transistor 
the geometric mean hFE  of 200 is 
very different from the simple 
average of 290. 
To allow for low Vee, calculate 

Rb as before then multiply by 

(  1 —2 Vb.   )vcc 
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PE SCORPIO Mk 2 
ignition system kit 
new from  
ELECTRO SPARES 
* 6 OR 12 VOLT 
+ VE AND — VE GROUND 

Here's the new, improved version of the original Scorpio 
Electronic Ignition System - with a big plus over all the other 
kits - the Electro Spares Kit is designed for both positive and 
negative ground automotive electrical systems. Not just  ye 
ground. Nor just —ve ground. But both I So if you change cars, 
you can be almost certain that you can change over your 
Scorpio Mk. 2 as well. 

Containing all the components you need, this Electro Spares 
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow 
instructions. Each component is a branded unit by a reputable 
manufacturer and carries the manufacturer's guarantee. Ready 
drilled for fast assembly. Quickly fitted to any car or motor cycle. 

When your Scorpio Mk. 2 is installed, you instantly benefit 
from all these Scorpio Mk. 2 advantages : 

* Easier starting from cold * Firing even with wet or oiled-up 
plugs * Smoother running at high speed * Fuel saving 
* More power from your engine * Longer spark plug life 
* No more contact-breaker burn. 

Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for detaik, and tree l,c1 

PE FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics' 
Superb Hi- Fi tuner Kit now available from Electro Spares 
Including cabinet and all components - pre-set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

PE GEMINI STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power THD is a mere 0.02%. and 
frequency response is —3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now I Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 

* All components as specified by original authors, and sold 
separately if you wish. 

* Full constructional data book with specification graphs, 
fault finding guides, etc. 55p plus 4p postage. 

* Price List only. Please send S.A.E. (preferably 9 x 4 
minimum) for full details. 

ELECTRO SPARES 
SS 7 M. Component Cenft f' (1I the Not Ih 

288 ECCLESALL RD., SHEFFIELD Sll 8PE(B) 
Tel: Sheffield (0742 ) 668888 

With a kit 
as complete as this, 
all you need add 
is a little time. 

You may have found, from past experience, 
that your definition of̀complete' is not quite the 
same as other people's. And your so called complete 
kit conies minus a cabinet, or knobs, or a multitude 
---  of other bits and pieces. 
 • That won't happen with a Heathkit. 

Take our very popular digital alarm 
clock kit. Every part you need will be there, right 
down to the solder. And you'll also receive a very 
easy to understand instruction manual that makes 
light work of assembly.  -------.. 

In fact all you need are a few 
basic tools and a few enjoyable hours of your time. 

After which you may like to try your hand at 
our AR-1214 stereo receiver. Or even a TV. ri! 
And how about an ultrasonic burglar 

alarm disguised as a book? 
Or, for a boolcful of other ideas, just clip the. 

coupon and we'll send you the Heathkit catalogue. 
Otherwise call in and see us at the London 

Heathkit Centre,233 Tottenham Court Road. 
Or at our showroom in Bristol Road, Gloucester. 

You'll find it well worth your time. 
Heath (Gloucester) Limited, Dept. EE- 1 5. 

Bristol Road, Gloucester, GL2 6EE. 
Tel: Gloucester (0452) 29451. 

To: Heath (Gloucester) Limited, 
Dept.EE- 15, Gloucester, GL2 6EE. 
My free Heathkit catalogue, please. 
Name   
Address 

 Postcode 
1temember easy terms are available 

h the Heathkit Monthly Budget Plan. SChlumbercier 
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CRESCENT RADIO LTD. 
11-15 & 17 MAYES ROAD, LONDON N22 611 
(also) 13 SOUTH MALL, EDMONTON, N.9 

M AIL O RDER DEPT. 

II M AYES R O AD, LO N DO N N22 6TL 
Phone 888 3206 & (E D M).. 803 1685 

ABS PLASTIC BO XES 

Handy boxed for construction projects. 
Moulded extrusion rail. for P.C. or 
clusals panel.. Fitted with Imm front 
panels. 
1005 - 105mm x 73mm x 45mm- 51p. 
1006-150mm x 74mm x 47nun 
1007... 585,,,m x 124min • tiOnitn -90p. 
1021 - 106rnni  74n,,,, • entnro  50p. 
(sloping front) 

CLEAR PLASTIC 
PA NEL METERS 

Size 69rum x 413nini x 35mm the... 
meters  require  • 38min  hole  f..r 
mounting. 
MEE  0 to 50 micro &MP Full Scan. 
ME7  0 to 100 micro amp 
MRS  0 to 500 micro amp 
MRS  0 to  lint• 
MEI°  0 to  31n/a 
MEll  0 to  10m/a 
51012  0 to 30m/ 
51613  0 to 1001n/a 
11E14  0 to 500m/a 
51610  0 to 1 amp 
51E16  0 to 60 volta A.C. Full Scale 
ME17  0 to 300 volts A.C. Full Scale 
M018  .8'. Meter 
91019 
V Ir• Meter 
OUR PRICE 
S3 00 

LO W V OLTAGE 
A MPLIFIER 

tralordor  oto 
Plete with solunie control. 
is minable for tiV il.c. all.) 
s c. supplies.  Will  mt. 
about IW at Si ohm output 
With high IMP input Mi. 
amplifier will work ne 
record player, baby alarm. 
•qc., amplifier.  £.00 
LIGHT EMITTI NG 

DI ODES 
TII 209 (Red) with Clip 
Til 209 (Green) with Clip 
Til 209 (Yellow) with Clip 
Mled 600 TOSS Type 

222 each 
Up each 
90p each 
16p each 

LED READ O UTS 
Litironlx 
1/1.707 .3 Character 14 Pin Oil 12 00 
1)1.701 A. above but ±1  .. 12 00 
DL747 .6 Character  12110 
MhiltrOg 
9016 7 Segment 16 Pin Dil . !LIS 
30150 As above but ± 1  11 16 

CL OCK C HIP 
(.1/001  M08/L81  Digital  t')tx1i/ 
Calendar Chip plus full Circuits and 
Information Leaflet  .. 
Circuit. and Information Sheet  16p 
Lit704 Led Display for above  SLIM 

Or 4 for 116 25 

3 KIL O WATTS 
PSYC HEDELIC LIG HT 
CO NTR OL U NIT 

- 

/ 
- 

Three Channel  lig,.  Si lii..  Treble. 
Fach channel has its nail senaltivity 
control. Just conneet the input of this 
unit to the loudspeaker terminals of an 
amplItler, and connect three 250V op to 
1000W lamps to the output terminals 
id the unit, and you produce • fascin-
ating .ound-light display. (All guar-
anteed.) 
£18.50 plus 38p P. & P. 

VER OB OARD 
I.• 

It c h  32p  24p  15p 
21 0 2  342  UP  18P 
31 0 31  '  312 
31 0 2  199  45p 
17 x 21  1 06p  77p  60p 
17 x 23  1 459  1•111,  759 
17 x 5  1 .  1 10p 

Pin insertion tool  339 
Spot face Cutter  410 
Pkt 36 pins Mate .1 or .15)  25p 

LO UDSPEAKERS 
21" 8 ohm Up 
21" 40 ohm Up 
2j. 80 ohm SOP 
5" 8 ohm ceramic 111-25 
sr 8 onus Dual cone ceramic  £2 60 
10" 8 ohm Dual cone ceramic  4275 
7"14" 8 ohm  ceramic  SI 60 
ft" x 5" 8 ohm Permanent Magnet SI 60 
• 6911 13 x 8" 430 Kit 3-8-13 ohm S4 10 
• EMI 13  /3" 360 Kit 8 ohm  17 50 
Pane Ultra high power loudspeakers 
• Pop 25/2 90 watt  13ohm 12" 68 29 
'Pop 55  60 Watt 8/16ohin 12' 114 50 
'Pop 50  50 Watt  16otun 12" 111 99 
• Pop 60  60 Watt 8/15ohni IS" 115 70 
•Pop 100 100 Watt 8/16ohin 18" 128 70 
*Carr on 1.16 over 13 x  and 12̂ boy 
;tor I 

S. G. BR O W N 
-DIPL O M AT" 

HE A DSET 
quelity  British  made  Light 

weight Headphones. 
Inmirporaten  ceramic  pieso  eleotro 
tranaducers. 
Specification: -
Frequency -20-17.500 CP8. 
Impedance-Predominantly mown', 
at •00111FD per e.arpiece can be ',-
Ranted as 150K at Ike.. 
Weight-3.5o.. (98 grams). 
A Bargain at £1 .25  each set 
T W O W AY STERE O 

A D APT OR 
Stereo jack plug to two stereo line 
eocketa complete with 110 mm of cable. 
For plugging two stereo inputs Into one. 
A Bargain at 069. 

STEREO/MONO HEADPHONE 
VOLUME CONTROL BOX 

Plug Stereo phones into this control 
box and you then incorporate • right 
and left hand volume control and • 
stereo/mono  switch.  Complete  with 
litereo jack plug and 2 to cable. 
A Bargain at 111. 

12-0-12 V OLT 500 m la 
240 V OLT PRI M ARY 
TRANSFORMER 

approx.  glee  •  , 'Mink  x  4 0,,, ,-
o 50mm. Fixing t nt rem-75mm. 
A REAL BARGAIN AT  110 each 

DEC O N-DAL O 
33 PC ETC H RESIST PEN 
The Decon•Dalo 93PC is • unique 
Instrument for the professional and 
amateur electronics engineer. Enabling 
him to prepare in minutes • perfect 
['rutted circuit board 

OUR PRICE Sap + VAT 

PO WER PACKS 
PPI Switched  3-6-71-9volt  400M/A 

Translator 9 Eimer Stabilised On/ 
Off switch & Polarity Reversal 
'twitch. In • black metal caae 

156116 each 
PP2 Switched  6-71-9  volt  Battery 

Eliminator. Approx else sr  x 
2r 0 3/". Idea/ for camette 
corder.. 16175 each (Philip. type 
112.00) 

PPS Cur converter. From 12v Pm. or 
Nee to •- 641.9 volt. Easy to nt 
and translator regulated sa.NI each. 

U.K. CARE. 
15p unless otherwise 

stated 

Send 20p for a 
I  0% VAT to be added  I  CRESCENT 

to all orders  CATALOGUE 

"I M ADE IT M YSELF" 
Imagine the thrill you'll feel! Imagine how impressed \ 
people will be when they're hearing a programme on a." 
modern radio you made yourself. 

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

Practical lessons teach you sooner 

than you would dream possible. 

What a wonderful way to learn—and pave the way to a 
new, better-paid career! No dreary ploughing through 
page after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

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

No soldering - yet you 
learn faster than you 

ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know 
how you need. Specially prepared 
step-by-step lessons show you how 
to read circuits—assemble com-
ponents — build things — experi-
ment. You enjoy every minute of it! 
You get everything you need. 
Tools. Components. Even a versa-
tile Multimeter that we teach you 
how  to use. All  included  in 
the course.  AT  NO  EXTRA 
CHARGE! And this is a course 
anyone can afford. (You can even 
pay for it by easy instalments). 

So fast, so easy, 
this personalised course 

will teach you even if 
you don't know a thing 
today! 

No matter how little you know 
now, no matter what your back-
ground or education, we'll teach 
you. Step by step, in simple easy-
to-understand language, you pick 
up the secrets of radio and elec-
tronics. 
You become a man who makes 
things, not just another of the 
millions, who don't understand. 
And you could pave the way to a 
great new career, to add to the 
thrill and pride you receive when 
you  look  at  what  you  have 
achieved. Within weeks you could 
hold in your hand your own tran-
sistor radio. And after the course 
you can go on to acquire high-
powered technical qualifications. 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
76 pgae book -see how 
easy itis- read what 
others say! 

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

POST 
TODAY FOR 
FREE BOOK 

4 • 

To: ALDERMASTON COLLEGE 
DEPT. CEE 
READING RG7 4PF 

Vet I'd like to know more about your course Please send 
me free details-plus your big, 76-pape Pools that tells 
about all your courses. 

I NAME 

ADDRESS 

LCEE 01 

BIET 

50 

HOME Of BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Ir 

CIL G.P.O. 

Telephone 
Corner 

CO MPLETE 
TELEP H O NES 

Normal Househp .d Type 

only 

94, P4 P 
ea r 45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 

p POST a. PACKING 150 
only 25  

Tested and 
Guaranteed 
Paks 

SOP 
1E79  A 1N4007 Sit. Rec. diodes. 

1,000 PIV lamp plestic 
521  in Reed Switches, 1 long, 

• ••• o' di.. High Speed P.O. 
tYPe 

Ho ion Mixed Diodes, Germ,  SOp 
•••• Gold bonded, etc. 

Marked and Unmarked.   

HIS  1/9  r Short lead Transistors,  jip 
•••• NPN Silicon Planar types •••• 

H39  A Integrated Circuits.  sop 
" 4 Gates BOAC 922, 2 Flip 

Flops BMC 945   

H41  2 12mPpTir, tiTZAT 
HIS  A 2N3oss typo NPN 80 .  SOp 

power transistors. Below 
spec. devices   

1464  A 3E19 N Channel FETs  SOp 
2N3119 In plastic case 

SOP 

Unmarked 
Untested Paks 

131  CA Germanium Transistors  sop 
•••• PNP. AF and RF 

ow !co Germanium Diodes 
•••• Min. glass type sop 

1163  2nn Transistors, manufacturersCOp 
"••• relicts, AF, RF. Sil. and  •• 

Germs. 
so 100 SilailLon.iDuilovd: 4130-7  50p 

2/A202  A2°0.   
BIM  ion Sit. Diodes sub. min.  sop 

•••••• IN914 and IMMO types 
HU 1C Power Transistors, PNP, SOp 

••• Germ. NPN Silicon 
TO-3 Can. 

1457 (9 111111N Channel FETs  50p 
• •• plastic case Dim 

Make a rev counter 
for your car 
The 'TACHO BLOCK'. This oncapsultdod 
block will turn any 0-1mA meter into • linear 
and accurate rev. counter for any car with 
normal coil ignition 
system. 1100 each 

••••• 

Electronic Transistor 
Ignition £6.00 Complete kit p 00.110 

Now in kit form, we offer this "up-to-the-
minute" electronic ignition system. Simple to 
make, full instructions supplied with these 
outstanding features. Transistor and con-
ventional switchability, burglar proof lock-up 
and automatic alarm, negative and positive 
compatability. 

Extension Telephones 
Ideal for children' lay. 70p each P OP 25P 

New X Hatch 
Our new vastly Improved Mark Two Cross 

Hatch Generator is now available 
Essential for alignment of colour guns on all 
colour T.V receivers. Featuring plug in IC's 
and a more sensitive sync. pick-up circuit. The 
case is virtually unbreakable—Ideal for the en-
gineee• toolbox— only measures 3" • 5a" • 35'. 
Readuyni lplIt E 9. 95  Comkrtlete E 7.9 5 

only 

(Includes p.& p. but no batteries) 

LM  :O 
AUDIO IC 

We have lust received a large consignment of 
LUSK) IC's. These are specially selected to a 
higher grade and Sr. marked with the number 
81.00745. 
This fantastic little 3watt audio IC only 
requires two capacitors and two potentiometers 
to mak* an •mpiifier with volume and tone 
control. The quality is good and has to be 
heard to be believed. 

1.3puerim  

pr,c•  Una projects book 
d•ta •nd 
complete with 

Over 1,000,000 
Transistors 
in stock 
We hold • very large range of fully marked, 
tested  and  guarsnteed transistors,  power 
trinsIstors,  diodes and rectifiers at very 
competitive prices.  Please send for free 
catalogue. 

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 rang. 

8 
RELAYS FOR EI  nn  
various types 

U U P p&p 271, 

UHF 
TV Tuner Units 
Brand new by a famous 
manufacturer 

Data supplied £2'50 

• 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 
These are 40 W and 90 W Silicon Plastic Power 
Transistors of the very latest design, available 
in NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to ail parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 

Range I. VCE. Min 15. HFE Min 15. 
1-12  13-21  26-111 

40 Watt  261)  Up  16p 
90 Watt  24p  229  Up 

Range 2. VCE. Mm. 40.  HFE Min 40 
1-11  13-25  25-16 

40 Watt  Up  Up  210 
90 Watt  35p  33p  3ap 
Please state NPN or PNP on order. 

High Speed Magnetic Counters 4 digit (non' 
reset) 24V or 451/ 4 o 1 • 1 in UP al 0 P 5P. 

INTE  CIRCUITS 
We stock • large rang* of I.Cs at very com-
petitive prices (from 11Ip each). These are ell 
listed in our FREE Catalogue. see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula-
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurement* of length, Sr.., volume, liquid 
measure, weights etc. 
Pocket Size 129  Wall Chart Illp 

LO W COST DUEL IN LINE 1.C. SOCKETS 
14 pin type at 15p each 1 Now new low profile 
16 pin type at 17p each f type 

BOOKS 
We have • large selection of Reference and 
Technical Books in stock. Details Sr. in our 
latest Catalogue. Send for It TODAY, using 
the coupon below. N.B. Books Sr. void of 
V.A.T. 

Send for lists of publications 

ur mous 
is still leading in value 

Full of Snort Lead Semiconductors/Electronic 
Components. approx. 1711. We guarantee at 
least 36 really high quality factory marked 
Transistors PNP S NPN, and • host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

PIOUS ask for Pak Rterily 50P 

lease sen me  re-Pa  a a °WM 
enclose large SAE with Sp stamp 

NAME   

ADDRESS   

1  Please add V AT at current rat*  , 

MINIMUM ORDER 50P. CASH WITH ORDER 
PLEASE. Add 15p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 
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YOUR CAREER in 
RADIO & 

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

To: British National Radio& El  Ice School, Dept E.E.C. IS 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME   Block 

ADDRESS    C•ps 

  Please 

BRITISH  NATIONAL  RADIO 
AND ELECTRONICS SCHOOL 

MADE To SELL AT 
DOUBLE THE PRICE 
IN CABINET FORM 

PRICE 

0 
QUALITY' STEREO SOUND 

pRicE  OFFER ! SOLENT AUDIO SYSTEM 

lik A t  d ori gn 

0 0 0 0 6 00000 

'Stereo Tuner Amplifier chassis with AM FM radio cover-

ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. Power output 7 watts R.M.S. per 
channel (frequency response 25-20,00 Hz) Tape record and 
playback facilities. Dimensions 18' x  x 4". The very 

latest BSR automatic record deck with cue and pause 
control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £49 95. 
Credit Sale £5 00 deposit 9 monthly payments of £.5 75 

(Total Credit price £56 75). P. & P. £2 50. Send £7 50 
today. 

Chassis only available for cash at £35 00. 

Full 12 months Guarantee. 

CALLERS WELCOME 

Stereo headphones supplied with every or the. 

OE M radio 

Q 
E.E. 1/75.  100 CHASE SIDE SOUTHGATE 

LONDON N14 5P1 Telephones  01 482-1644 lip  

SUFiriNNITIE Mk 
Electronic Ignition... Better on all points 
The SPARKRITE MK .2 is a full capacitive discharge electronic system 
Specifically designed to retain the points assembly  with all the 
advantages and none of the disadvantages. No misfire because contact 
breaker bounce is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the 
points bounce open at high rpm Contact breaker burn is 
eliminated by reducing the current to about 1/50th of 
norm, thus avoiding arcing. But you can still resert 
to nor mal ignition if need be. In seconds. If points 
go (very unlikely/ you can get replacements 
anywhere. All these advantages. 

•F mad or 15 minutes. •Up to 20% better fuel 
consumption •Instant all weather starting. •Cleaner 
plugs  they last 5 times longer without attention. 
• Faster acceleration. • Faster top speeds 
•Coil and battery last longer•Efficient fuel 
burning with less air pollution 

The kit comprises 
everything needed 
Ready drilled scratch and rust resistant case. 
metalwork, cables, coil connectors, printed 
circuit board, top quality 5 year guaranteed 
transformer and components, full 
instructions to make positive or negative 
earth system, and 6 page installation 
instruction leaflet. 
WE SAY IT IS THE BEST SYSTEM AT 
ANY PRICE) 

Because you keep your po 

UK II  Full tagoacotire thsc.orp• clectronx 

Jytt  - nor 'us, a ft...P .10.4yd ,nduct•••deKharge booster 

PRICES 
Li I  hit OW V  111(1  VAT and P 
Ready Bunt Unit  • incl VAT an 
lEtoth to fit all cars with coil/distribut 
8 cylinders) 
We can supply units for any petrol 
motorcycle etc) with coil/contact 
Details on request Call in and see 

& 
pap 

or ignition up to 

ints! 

ginned vehicle (boat 
breaker ignition 
us for a demonstration 

om  mo  mi 
II ORDER NOW TO: 

ELECTRONICS 
(Dept EE.1. 18 
Walsall WS1 3 
Please supply 
Sparkrite Mk. 
VAT and P & 

Sparkrite R 
at 

Sparkrit 
at 

NAM 

AD 

ESIGN ASSOCIATES 
2 Bath Street, 
E Phone 33652 

D.I.Y. Kills) at • -  each incl. 

P (Will make pos or neg eerth/.1=1 

eady Built Neg. Earth Unitls) 
each incl. VAT and P & P 

e Ready Built Positive Earth Unit(s) 
each incl. VAT and P & P 

DRESS 

L
enclose cheque/P 0 for E 
Send SAE for brochure 

MN MINI NM I=  J 
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Marsh Ws 
A. Marshall (London) Ltd. Dept EE 

42 Cricklewood Broadway London NW2 3HD Telephone 01-452 0161/2 Telex 21492 

& 85 West Regent Street Glasgow G2 200 Telephone 041 332 4133 

Everything you need is in our 
New Catalogue 
available now price 20p 
(100 pages of prices and data) 

Call in and see us 9-5.30 Mon-Fri 
9-5.00 Sat 

Trade and export enquiries welcome 

Popular Se miconductors 
2N456  0 75 2N2647 I 12 2N3905  24 ACY28 
2N456A 0 75 2N2904 0.22 2N3906  27 ACY30 
2N457A  .35 2N2904A  2N  63 ADI42 
2N490  •I6 '  0.24 2N4037  42 ADI43 
2N49I  58 2142905 0-24 2N4058  16 ADI49V 
114492  99 2142905A  2N4059  09 ADI50 
2N493  20  0.26 2N4060  11 ADI61 
24696  12 242906 0.19 2N4061  II AD162 
24697  16 242906A  2N4062  II ADI61 
114698  40  0.21 2N4126  20 ADI62 
2N699  45 2142901 0.12 2144289  84' AF109R 
2N706  14 242907A  244919  841 AFIIS 
214706A  16  0-24 2144920  99, AFII6 
24708  17 242924 0.14 2N492I  73' AFII7 
214709  41 2142926 0.11 2144922  es AFII8 
2N711  50 243053 0.23 2N4923  83, AFI24 
24718  23 2143054 0.60 2145172  12 1AFI25 
24718A  28 243055 0-75 2N5174  21 AF126 
24720  SO 243390 0.26 2145175  1.61 AF127 
24721  SS 243391 0.23 2N5176  31 AF139 
24914  .22 243391A  2145190  92 AF170 
24916  .25  0.19 2145191  95 AFI72 
24918  -32. 1243392 0-13 2145192 I 24 AFI78 
2N929  .301243393 013 2145195 I 46 AFI79 
241302  •1912N3394 0.13 2N5245  431 AF180 
241303  .19 243402 0 IS 2145457  4916 01116 
241304  •24 243403 0.19 245458  451 AFA00 
241305  -24 243440 059 245459  49' AF139 
2141306  -31 243441 0.97 40361  48 AF240 
2141307  -21 243442 I -69 40362  SO' AFl79 
241300  •25 243414 0-10 40363  8111 AF100 
241309  .36 243415 0-10 40389  46 AL102 
241671  I 44 2143416 0.15 40394  51 AL103 
2141671A  143417 0.21 40395  65 BC107 

1-54 243638 0-13 40406  44 BC1011 
24167181-72 243638A 40407  33 BC109 
241671C  0•13 40408  SO BC113 

4.32 2143639 0-27 40409  51 BCII5 
241711 0.45 243641 0-17 40410  52 BC116 
241907 5.50 243702 0.11 40411  15 BC114A 
242102 0-50 243703 0.12 40414  55 BCII7 
242147 0-75'2N3704 0.14 40430  851 BC1111 
242140 0114 243705 0 12 40583  23 Id 19 
2141160 0.40 243706 0.09 40601  67 BC121 
2142192 0.40 243707 0-13-40602  46 BC12.5 
242192A 2437011 0.70 40603  53 BCI26  

0.40 243709 0.11 40604  56 BC132 
1   

242913 0-40 243710 0.11' 40636  I 10 BCI34 
242193A  143711 0-11140669  I 00 ICI 35 

0111 2143712 0.96 40673  70 BC136 
242194 0.73 243713 1.10 AC107  51 BC137 
242194A  243714 1•33 AC113  16 BC138 

0.30 2N3715 I•50 ACI 17  20 BC140 
24121111.4.  243716  ACI26  20 

0-22 2143771 2-20 ACI27  20 
242219 0.24 243772 1•1110 AC128  20 
242219A  2.43773 1-65 ACISIV  25 

0.26 243779 3.15 ACI52V  17 
242220 0.15 243790 1.40 ACI53  25 
1142221 0.18 243791 2.35 ACI53K  25 
2.42221A  143792 2.69 ACI54  20 

0-23 243794 0.10 ACI76  Is 
241222 0•30 1N3819 0-37 ACI76K  25 
142222A  2N3820 0-35 ACI87K  23 

0.25 243823 1.42 ACIIIIIK  34 
2142368 0.25 2143900 0.21 ACY1111  24 
242369 0-37 2N3901 0.31 ACYI9  27 
2142369 0.41 243903 0-24' ACY20  21 
2N2646 0-55 2N3904 0.27 ACY2I  26 

BCI41 
BCI42 
BC143 
BC145 
BC147 
SC 148 
BCI49 
BC153 
BCI54 
BC157 
SCIS8 
BCI59 
BC 160 
BC 1678 
BC168B 
BC168C 

0 20 BC16911 
0 511 BCI69C 
0.59 ' BC170 
0-45 1 
0-06 
0.63 
0-45 
0.45 
pr 
1 05 
so 
2s 
-20 
55 
30 
30 
.28 
-18 1 
39 
23 
.13 

6.3 
se 
45 
35 
SI 
as 
54 
s4 
70 
7. 
16 

19 
15 
17 
• 17 
•18 
2.1 
II 
.35 
23 
16 
•23 
-331 
•131 
•13 
•17 
-17 
.24 
.34 
.19 
.22 
-as 
-21 
-Si 
•13 
12 
18 
IS 
14 
13 
14 
37 
13 
13 

BC171 
BCI72 
BC182 
BCIII2L 
BCI83 
BC183L 
BC 184 
BC 1841. 
BCI86 
BCI87 
BC207 
BC208 
BC2I2K 
BC2I2L 
BC214L 
BC237 
BC238 
BC239 
BC251 
BC252 
BC253 
BC257 
BC258 
BC259 
BC261 
BC262 
BC263 
BC 300 
BC 301 
BC 302 
BC303 
BC 307 
BC307A 
13C308 
BC308A 
BC30813 
BC309 
BC309A 
BC309B 
BC237 
BC238 
BC337 
BC338 
BCY30 
BCY3I 
BCY32 
BC133 
BCY34 
BCY38 
ICY 39 
BCY40 
BCY42 
BCY58 
11C159 
BCY70 
BCY7I 
BC 172 
BC187 
BCY1111 
BCY1119 
80115 
130116 
80121 
50113 
BD124 
110131 

13 
13 
11 
.13 
• 1121 1 
•  
•11 
.ev 
ov 
-11 
-11 
.11 
-27 
•I2 
.11 
10 
-16 
-21 
•09 
•09 
•09 
20 
• III 
• 23 
• 09 
09 
I) 
20 
18 
13 
12 
34 
29 
• 54 
10 
•10 
09 
12 
09 
-10 
-10 
•10 
•2I 
•19 
.19 
•19 
•96 
•114 
.15 
•43 
49 
55 
so 
os 
.211 
-21 
.22 
•I7 
.22 
-13 
.54 
•N 
.97 
•75 

.75 
-32 
-67 
40 

0132 
D135 
0136 
0137 
DI 38 
0139 
0140 
0120 
Fl 15 
Ft 16 
FII7 
F I 19 
FI21 
F123 
FI25 
F152 
FI53 
F154 
F158 
FI59 
FI60 
FI61 
FI63 
Ft 66 
Ft 67 
FI73 
F177 
FI78 
F179 
F180 
F181 
F182 
FIB) 
FIB4 
F185 
F194 
9195 
FI96 
FI97 
F198 
Fl 99 
F200 
F2251 
F237 
F238 
F244 
F245 
F246 
F247 
P254 
FIS5 
9257 
F158 
F2S9 
FS21A 
FS28 
FS6I 
FS98 
X29 
X30 
FX44 
FX63 
FX68 
FX114 
FX85 
FX117 
FX811 
FX89 
FY18 

0. N 
0-43 
0.411 
-55 
-63 
.71 
87 
• 05 
23 
13 
43 
511 
zs 
27 
23 
so 
•11 
16 
23 
27 
23 
41 
32 
32 
21 
24 
29 
35 
43 
35 
34 
40 
40 
•30 
so 
12 
•12 
• 13 
•15 
-10 
18 
• 40 
19 
22 
22 
21 
33 
38 
23 
16 
17 

59 
55 
30 
92 
27 
25 
30 
27 
33 
48 
30 

1: ' 
28 
25  0-70  ZTX500 0 IS 
45 111480  0-90 ZTX502 0 IS 
52 MI481  1-14 ZTX530 0 11 

BFY19  62 (1)490  0 fe 
BFY20  SO M)491  1 313 
BFY29  40 MIE340 0 45 
BFY50  23 M1E2955 1 12 
BFY51  23 MJE3055  68 
BFY52  21  MPS I I 1  32 
BFY53  18 MP8I12  40 
IIFY90  75 MPEll I 3  47 
BRY39  48 MPF102  30 
110104  00 MPSA05  25 
110105  25 MPSA06  26 
C106A  46 MPSA55  26 
CI0613  55 MPSAS6  27 
C106D  65 NE555V  70 
C106E  41 NE560  48 
CA3020A  NES61  48 

80 NES6SA  48 
CA3046 0 70 0C23  t 35 
CA3048 2 I 1 0C28  76 
CA3089EI 96 0C35  60 
CA3090Q   0C42  SO 

423 0C45  32 
C04000 0 51  0071  20 
CD4001 0 51  0072  15  P.C. Marker Pen Dale 33 99 Price 
CD4002 051  0081  15  579. Zeners 400M W 2.7V.43V lip, 
CD4009 1 07 0083  24  I W  3.3V-120V  17p.  IC Sockets 
C01010 I 07 ORPI2  55  BOIL -16p,  140IL -179,  16D1L-
CD4011 0 51  R53  1 20  109. 
C134015 2 66 RL54  0 15 
CD4016 1-02 SC350  68  Liquid Crystals-413.00 . 
CD4017 146 SC36D  46  Ex stock S.A.E. for details of CMOS 
CD4020 2-96 SC4OD  89  battery operated clock kit using 
CD4023 041 SC41D  32  LCD's. 
CD4024 1-90 SC4SD  89 
CD4027 1.16,SC46D  96 
C04028 1.34 ISCSOD  2 60 
C04029 3-79 SCsiD  2 39 
C04041 2.11  SL4I4A  1 80 
CD4044 I 11 SL623  4 59 
C04047 1 65 TAA263 I 00 
C04049 0 90 TAA350 1 10 
CD4050 0 90 TAA62I 2 03 
I.M301 A 0 48 TAA66 I B 
LM304A 1 03  1 32 
1.H309g 1 sg TAD ISO 1 SO 
LM702C 0 73 Filter  0 70  *  5%  IP  1/35  149 
LM709T099  TBA271 0 64  1  5%  I Sp  22/35  149 

0 44 TBA64IB 
BOIL 0 38  1 25  *  5%,  1p  •47/35  14p 
14DIL  0 40 TBA1300 1 SO  I  0%  2 Sp  2-2135  149 
LM723C 090 TBA810 I SO 4.7/35  18p 
LM74 I TO99  TIL209  0 30  2  10 %  6p 

SOIL 0 40 TIP 30 A 0 58  10/I6V  Illp 
0 40 TIP29A 0 49  21  5%  7p 

I4DIL  0 38 TIP31 A 0 62  5  55/,  9p  47/6.3V  10p 
LM747  1 00 11932A 0 74  10  5%  10p  100/3Y  20p 
LM7488DIL  ,T1P33A  1 01 

0 .6. TIP34A  1 SI 
1.147805 2-00 TIP35A 2 90 
14DIL 0-73 .T.IP36A  3 70  
LM7803 2-50 
MC1303p..., 11-iIr>442,AA 0 79 0 90 

TIP2955 093 
1-5 •ITIP3055 0 60 

MCI310 2,2 , ZTX300 o 13 
MC1458CPI  ZTX302 o 20 

PW T•letennis Kit as featured on 
BBC Nationwide and in the Daily 
Mail 2 Oct '74. Ideal game for whole 
family. No need to modify your TV 
set, just plugs in to aerial socket. 

Parts list as follows: A Resistor Pack 
61-00 p & p 20p: B Potentiometer 
Pack LI .25 p & p 20p: C Capacitor 
Pack £3•110 p & p 20p: D Semi-
conductor Pack £14.50 p & p 20p: 
E IC Sockets £4.00 p & p 20p: F 
Transformer Li •I5 p & p 25p: G 
PCB's 17-50 p & p 20p: H Switches 
14-50 p & p 20p:1 UHF Modular Kit 
C7•20 p & p 20p. 

Special  Prices -complete  kit ex-
cluding case £42.00 p & p 509. 
Sections A-F incl. 113.341p & p 309. 
Assembly instructions with com-
plete kit or 75p on request. 

Scorpio Car Ignition Kit -111-50 
VAT IMF 4445, 1E1-10 

1151110246 11-03 Transformer 12-75 
Minitron £1.55 
DL 707  /2 35 or 4 for 03 00 

1 Integrated Circuits TTL (SN 7400 Series) 

5147400 16p 5147410 ISp SN7437 35p S4745,1  16p 547484 
S47401  16p 047411  159 SN7438 359 547460  169 547455  959 5474107 III  1 • si  439 5474154 1-114 SN74176  .74 

00 S474155 I  •53 3474180 -44  
S147401AN  547412 289 5147440 169 547470  309 547486  450 5474119 I 92 5474157 1.00 SN741111  .18 

389 547413 509 5147441 415p 547472  3119 547490  6Sp 3474121  57r. 5474160 1.38 5474190 I 95 
547402 16p 547416 459,547442 859 S147473  449 SN7491  1-10 5474122  1109 3474161 1.58 5474191  I 95 
5147403  169 547417 30915147445 1-09 347474  48p SN7492  739 3474123  72p 3474162 I-58 SN74192 2 05 
5N7404 149 547420  16p I 5147446 2-00 547475  509 547493  sap 3474141  1 00 SI474164 2.01 5474193 
SN7405 2.49 547423 3791547447 1-30 547476  439 5N7493  659 
5147406 439 54742S 3791547448 1 50 547480  759 51,47494  859 
5147407 459 5147427 459 547450 16p 347481  1.23 5N7495  110 
5  9 N7408 2.5p 5N7430  16p SN7451  16p 5147482  87p SN7496 5147409 33p 5147452 45p 51,17453  16p 5147483  1 20 SN74100  SN7414S 1 44 SN74165 2.01 5474196  58 

30 

S1474150 1 44 5474167 4.111 5N74197 1 58 
I -DO 3474151  1-10 31474174 I 41/11 SN74198 3 16 
2-16 SN74153 1-00 5474175 1.29 SN74199 2 88 

Diodes & Rectifiers OPTO & LED's 
Ply  50  100  200  400  600  800  1000  Red, green and yellow 
1 5 0 15  0 17  0 20  0 22  0 25  0 27  0 30  0 16 diameter 3Ip 
3 0 15  0 17  0 10  0 22  0 25  0 27  0 30  0 20 efiameter 33p 
10  -  0 35  0 40  0 47  0 56  -  -  DL707 L1 35 or 4 for 11.5 00 
35 0 84  0 92  1 18  2 15  2 52  3 05  4 20  Minitron £1.55 

Cethod• Stud only  1143766 (35 A 800pv) L) 65. IN37611 (35 A 1000pv) £4 20 
114344  0-10  BAII0  0.2S  81100 0 IS  BYZI2 0-30  08 
114914  0.07  BAIIS  0.07  51126 0 I  ' 0A9  SIS  0A85  10 
IN916  0.07  BAI41  0.17  BYI27 0 17,  0A10  5-20  0A90  07 
AAI19  0-07  BAI42  0.17  BYI40 1 00  0A47  5.1/7f  0A91  07 
AA129  0.15  BA144  0-11  131237 0 116  0A70  9.07e  0A95  07 
BAI00  0.15  BAI45  0.17  BYZ1O 0 35  0A73  0.)11  0A200  07 
BA102  0.25  BA1S4  0.12  BYZ I I 0 32  1 0A79  0-07  0A202  .10 

Bridge Rectifilars 

Plastic  IA  2A  4A  6A 
50  0 24  0 32  0 60  0 62 
100  036  0 37  0 70  075 
200  0 30  0 41  0 75  0 80  Construction Kits 
SOO  0 36  0 45  0 85  1 10  AV7  Aerial Amps  El• 04 
600  0 40  0 52  0 95  I 25  UHS70  Transmitter  £2 •74 

MUE7  Receiver for above  £3•11 
EW18  Electronics dice  16-53 

SCR's  100y 200V 400V 600V  • EVV20  Electra. Dice +Sen. £7.71 

t,:,' 043  0 44  -  - 
0 45  0 50  0 60  - 

1.2A  0 38  0 42  0 53  0 75 
3A  047  053  060  090 
44  0 50  0 55  0 65  - 

Resistors  Tent Beads 
W  Tol  Price  Value 

Veroboard  Copper  Plain 
•I  15  1 -15 

2.1x31.  28p 20p -  149 
21 4  30p 30p -  149 
33.31  309 30p -  - 
31x5  34p 359 -  249 
33x17  LI 21  9Sp 76p 699 

Pins  a 36  24p 249 
a 200  89p 92p 

Trade and Retail Supplied 

Potention meters 
Linear or Log 

Single Double 
Rotary Pots  18p  4Sp 
Rotary Switched 289  - 
Sliders  SOp  80p 

Full  range  of  Capacitors 
stocked.  See  catalogue  for 
details 

Presets Horizontal or Vertical 
1W 69  2W 6p  •3 W 6p 

O UR NS W GLASG O W 
SH OP IS N O W OPEN 

VAT all prices exclusive 
p & p p20  . Mail Order 
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Everyday Electronics Classified Advertisements 
RATES:11p perword (minimum 12 words). Box No. 30p. extra. Semi-display—£7.50 per single column Inch. Advertisements must be prepaid 

and addressed to Classified Advertisement Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 4AD. 

RECEIVERS and COMPONENTS 

TUNBRIDGE  WELLS.  Components 
from  Ballard's,  108,  Camden  Road, 
Tunbrdge Wells. Tel: Tunbridge Wells 
31803. S.a.e. for all enquiries. 

RADIO, TV and other valves. Large 
stocks 1930 to 1974. Many obsolete 
types. SAE for quotation. Price List 
15p. Alsu available a large range of 
Transistor and Still. Cox Radio, The 
Parade, East Wittering, Sussex. West 
Witte r‘ng 2023. 

LOWEST  COST  IC  SOCKETS.  Use 
Soldercon IC socket pins for 8 to 40 
pin DIL's. In strips of 100 pins: 100+ 
pins 70p, 300+ 50p, 1000+ 40p. Instruc-
tions supplied.  10p p&p for orders 
under £2. Add 8% VAT. SINTEL, 53e 
Aston Street, Oxford. 

3 Ass. M.C. meters /0 IS (35p). Large Computer 
Panels. 35-50 Transistors, Long Leeds UP (30P)• 
Copper Clad Pax Panels sr  sr. 11-50p c.p. 
7r < r.  311 c.o. Silicon Diodes 650V 15A. 
10 on Tegboard Sep c.p. T.V. Convergisance 
Panels 2 x AC128 3 Slugged Coils, 3 Slide 
Switches, 11 W. W. Pots, 3 Carbon Presats, 2 
Ferrate Chokes etc. £1.111 c.p. Valupaks. P9 100 
S/Mica Caps 67p c.o. send 10p for Lists of others 
plus Panels etc. Refund on purchase. 7 lbe 
Assorted Corn  te £1 7.3 c.p. 

J. W I1 RADIO 
2 illarnfield C  t, Sale, Cheshire MU 1NL 
Postage in brackets  Mall Order only 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur-
plus plus once used. Pack Includes 
Resistors, carbon and W. W.  capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £1+ 10p 
p. and p. c.w.o. to CALEDONIAN COM-
PONENTS, Strathore Road, Thornton, 
Fife. 

FOR SALE 

BACK  NUMBERS,  first  28  issues. 
Offers: Baker, 144, Chanctonbury Road, 
Burgess Hill, Sussex. 

MICROPHONES:  AKG D109, £12-65; 
AKG  D202E1,  £43-45;  AKG  D190C, 
E18.70; AKG D190E, £20; AKG D224, 
£55; Sennheiser MD211N, £49.50; Senn-
heiser MD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

SERVICE SHEETS 

SERVICE  SHEETS  for  over  6,000 
models of Television, Radios, Tran-
sistors,  Stereo,  Tape  Recorders, 
Record Players, etc., at only 30p plus 
S.A.E. with free Fault-Finding Guide. 
Over 50,000 sheets in stock for 10,000 
models.  S.A.E.  enquiries.  Catalogue 
20p plus S.A.E. Hamilton Radio, 47 
Bohemia Road, St. Leonards, Sussex. 
Telephone Hastings 429066. 

BELL'S TELEVISION SERVICES for 
Service  Sheets,  Manuals,  Books  on 
Radio's TVs etc. Service Sheets 40p 
plus S.a.e. Free book lists on request. 
Back issues of PW, PE, EE, TV avail-
able 25p + 7p post. S.a.e. with en-
quiries—B. T. S. (Mail Order Dept.) 
190, Kings Road, Harrogate, Yorks. 
Telephone (0423) 55385. 

MISCELLANEOUS 

CONSTRUCTION AIDS. Screws, nuts, 
spacers,  etc.,  in  small  quantities. 
Aluminium 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  Shelbourne  Road,  Stratford-on-
Avon, Warks. 

AUTUMN BONANZA! 
111.111. SUPPLIES offer:— 
LEVER key switch, 4.pole, lock-off-lock. In 
black plastic stackable case app. 120mm x 
120mm x 25mm. Brand new  75p 
PUSH button switching unit. 3 two-pole c/o 
units, one cancels others, room for one more 
unit. App. 75mm x 60mm x 35mm. Brand new 
(wired and numbered)  511p 
RELAY, 24 volt, 3600 ohms, 4 do contacts, 
size: 40mm x 33mm x 15mm (wleed and 
covered). Brand new  Dip 
LAMP fitting, 5 volt—contained in hammer 
finished, grey steel box on wood plinth. Ideal 
case for small projects. Size app. 75mm x 75mm 
70mm. Brand new  511p 
SPECIAL price until 28.2.75 for all 4 above 
Items + useful accessory. 
IT 3/energising earpieces (salvaged)  lip 

All prices include VAT and p.  p. Man jothor 
Govt. surplus, new and slhand items at bargain 
prices. S.A.E. for Autumn Catalogue of teletronk 
parts to: 
3E IMATH WOOD GARDENS. SWANLEY 

KENT 'METHS 

SUPERB instrument cases by Bazelli, 
manufactured from heavy duty P.V.C. 
faced steel. Hundreds of Radio. Elec-
tronic and Hi-Fi enthusiasts are choos-
ing the case they require from our 
range of over 200 models. Generous 
trade discount, prompt dispatch. Free 
literature, Bazelli, Department No. 24, 
St. Wilfrids, Foundry Lane, Halton, 
Lancaster, LA2 6LT. 

PSYCHEDELICATESSEN 
is the only way to describe the parodies 
of FREAKY gear now available from Boffin 

LOOKI 
Kits 

NO LICENCE EXAM. Transmitter 
Receiver  4.41•90 

Vari•ble-rste, BRIGHT-FLASH, Pocket 
Mini-Strobe  £.10 

Ready-Made Experi mental Modules 
Maki-Volt SPARK GENERATOR (finch 
spark), 15,000 Volts.  El .90 

Mini DREAM-LABORATORY  £3 •2111 
SENSITIVE non-anatomical electronic 
STETHOSCOPE  E3.20 

Electronic 'VOICE-THRO WER  £3.20 
GHOST-HUNTING AID  £3 .10 
PEOPLE DETECTOR  43•20 
SPEAK-THRU- WATER-FONE £ 41) 
PSYCHEDELIC MEDITATION AID  £.211 
Bird- Watchers' REMOTE MONITOR  £.20 
Psychological  CROSS-EYED  EARS 
Device  £,40 

'Big Ear' SOUND-CATCHER  £3.20 

(All prices  include  VAT,  packing  & 
postage) 

Send remittance to: 

BOFFIN PROJECTS 
4 CunlIff• Road, Stoneleigh. 

Ewell, Surrey 
(Mail order U.K. only) 

Or for more details, send 20p for lists, plus 
free design project sheet 

ONE OF 
EUROPE'S 
LEADING 
ELECTRONIC 
KITS 

POST FREE MAIL ORDER 
S.A.E. FOR CATALOGUE 

TELEVIEW 
414, CATCOTE ROAD, 

HARTLEPOOL, 
CLEVELAND. 

TV and Electronic Publications. TV 
Repair Manuals £3.00 each plus 35p 
post. Send  stamp  for  brochure  to 
Duon  Enterprises,  Grange  Farm, 
Wyaston, Ashbourne, Derbys. 

MULTIMETER 
Type U4324 

no:ion/v. Overload protected, 
Ranges: 0 6, 1-2, 3, 12, 30, 60, 120, 
600, 1200V DC; 3, 6, 15, 60, 150, 
300, 600, 900V AC; 0.05. 01, 6. 
50. 600mA, 3A DC; 0-3, 3, 30, 
300mA, 3A AC; 5 resistance 
ranges to 5M O.d13s, —1010 + 12. 
Size 167 x 98 x 63mm. Supplied 
complete with test leads, clips 
spare diode and Instructions, 

ONLY £10 00. 
PC ETCHING KIT 

Contains 1Ib Ferric chloride, DALO etch-resist 
Pen. 100 sq ins copper clad board, etching dish, 
abrasive cleaner and instructions. £3311 

FERRIC CHLORIDE 
Anhydrous to Mil-spec in double-sealed lib 
packs. Ilk 89p; 3Ib El -55; 10lb £ M. 
8 VEROBOARD 
100 so ins 01, 0-15£0 2" good-size ortcuts (About 
pieces) tile.   

TRANSFORMERS 
Miniature type,  mains primary. 100mA sec. 
6-0-6V Ma; 9-0-0V Nip; 12-0-12V lip. 16-0-15V 
with IV tap g 15A Et, 

COMPUTER PANELS 
31bs asstd  ile; 7Ib  60; .56Ib E15; 12 high 
quality panels with trimpots, power transistors. 
IC's etc. £2 511. Pack of boards with 500 corn-
ponents Inc. at least 50 transistors Mo. 

GREEN WELD ELECTRONICS [EEO] 
51 SHIRLEY PARK ROAD, 
SOUTHAMPTON 1301 4FX 

Tel (0703) 772501. Also at 38 Lower Addiscombe 
Rd, Croydon£21 Deptford Bdy SE8. 
ALL PRICES INCLUDE 8% VAT AND UK 
POSTAGE. SAE LIST, ENQUIRIES. CALLERS 
WELCOME. 

TREASURE TRACER 
MK III Mft,t1 IA(.1101 

• Varicap tuning 
• Britain'•  best  selling  metal 
locator kit 1 Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly IThoroughly professional finish 
As seen on !MCI and BBC2 TV 
You only need soldering iron, 
screwdriver, pliers and snips 

• Fire transistor circuit 

Send s.a.e, ler leaflet 

£.9-80 B f.13.75 K.I  and guaranteed 
P&P 45,1, • 78n VAT  P&P. 45p.  L1.10 VAT 

MINIKITS ELECTRONICS. 
11b LANGLEY DRIVE. WANSTEAD 

LONDON. Eli 2LN  (MAO order only) 
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12v 
8 vs 

FLUORESCENT 
LIGHT 
KIT 

You can burn, Ons re•ers• oo,onflr Proof 
Irobt fof tr. on homes. perapos, car aaaaa for 
carnprng. or arnarpency 0011,10  Everylbrno .• 
suppin00  the tuba. who, nnarnel,ed metaloor1. 
first nuahn components, P C a  or lcyri a ell 

Price only C3-19 
Ready built £3-78 
Diffuser only 59p extra 

Inc V A 
P OSI 
fr . b. it 

ALUMINIUM 
BOXES 

Prices oft4aa lac wreak and forabT 
Pact an0 ornbra0 lie •rOb  Of ... 

be  by  II'  by  fr• Nob 

c. br  If'  by  rt. 
Si•  by  V'  by  I" 

by  If  er  0: 

Oran, non lo - 

ELECTRONICS DESIGN ASSOCIATES 
DEPT E.E. 

82 Bath St.. Walsall, WS1 30E. Phone 33E152 

AERIAL BOOSTERS-El 30 
We make three types of aerial: boosters B45-U M 
TV, B12-VHF-TV, 

VALVES BARGAINS 
ANY 5-50p, 111-75p, 50-E3 30. 
ECC82.  EF80,  EF183.  EF18a,  PCC189  PCF80, 
PCF802.  PCL82.  PCL84.  PCL85,805,  PFL200. 
PL36, PL504. PY800, PY8E 
COLOUR TV VALVES-PL508, PL509, PY500-
250 each. 
Prices includes VAT. POP 10p, SAE-leaflet 
Electronic Mail Order Ltd, 62 Bridge Street. 
Ramsbottom, Bury, Lancs. Tel RAMS 3036. 

LOUDSPEAKERS 
Speakers, kits and 

cabinets (or DI V., 

Hi F i, P.A., Disco, 

etc. by EMI, Fane, 

Good/liana, 

Baker,  Elac, 

Richard  Allan, 

Wharfedale, etc. 

Send  for  fre• 

booklet"Choosing 

a speaker" 

WILMSLO W AUDI O 
Dept H Swan Works Bank Snuare, 

Wilmslow, Cheshire 51(9 I Hf 
Tel Wilmslow 29599 

PARKERS SHEET 

METAL FOLDING 

MACHINES 

HEAVY VICE 

MODELS 
With Bevelled Former Bars 

INSTRUMENTAL 
AUDIO 
EFFECTS 

SUPER  "FUZZ"  UNIT  KIT.  CONNECTS 

BET WEEN GUITAR 0 AMPLIFIER. OPER. 

ATES FROM 9v BATTERY (not supplied/ 

ALL COMPONENTS AND PRINTED CIRCUIT 

BOARD WITH FULL INSTRUCTIONS  KIT 

PRICE: £3 00 ito%t Paid. 

CREATE  "PHASE"  EFFECT  ON  YOUR 

RECORDS TAPES ETC.. UNIQUE CIRCUITRY 

ENABLES  YOU  TO  CREATE  PHASE 

EFFEC I Al THE TURN OF A KNOB OPER-

ATES FROM 9, BATTERY  (not toinplted) 

COMPLETE KIT OF COMPONENTS WITH 

PRINTED CIRCUIT BOARD A FULL 1NSTRUC 

TIONS. KIT PRICE. El 00 post paid. 

M AIL ORDER O NLY. 

S.A.E. ALL EN Q UIRIES. 

PLEASE ADD V.A.T. TO ALL ORDERS 

DABAR 

ELECTRONIC 

PRODUCTS 

91, LICHFIELD STREET, 

WALSALL, STAFFS. WS1 IUZ 

ELECTI30111•141 
Electronic fun for all ages 
The most versatile electronics kits 

All components are beautifully encap-
sulated  in  unbreakable  transparent 
plastic blocks. Perfect connections are 
made WITHOUT SOLDERING, SCRE W-
ING OR WIRING 
INCREDIBLE  VAL UE.  Build,  dis-
mantle and rebuild projects any number 
of times and invent your own experiments 
too. 
CO MPLETELY SAFE. Instructive and 
FUN -all kits operate from 9v. battery 
only. 
VALUABLE  MANUALS  included  with 
every kit. No previous knowledge is 
required, even with the largest kits. 
KIT 2A- 30 projects £10•45. Radios. 
amplifiers,alarms,microphones, morse, etc. 
KIT 3A- 100 projects £20•45. As 2A 
plus electronic birds, cats, sirens, organs. 
metronome,  guns,  light  and  sound. 
burglar alarms, etc. 
3ADX- 105 projects £25 •25. As 3A plus 
solar  cell  experiments  and  complete 
sophisticated control panel, etc. 
4AD X- 150 projects £33•95. As 3ADX 
plus Relay and Meter experiments; ion 
concentration -,  volume -,  out-put -, 
field intensity -, volt -, resistance meters, 
ammeter, illuminometer, etc. and many. 
many more. 
ADD-ON parts and manuals available as 
required. 
The three larger kits include Elec-
trical experi ments too. 
All prices include Battery, Manual, 
VAT & p. & p. 
Cheque'P. O. (or 6p for literature) to: 

Satisfaction gualantetv3 

ELECTRONI AIT LTD. 408 84. John's Strum, 
London, EC1.101-278 4579 

ELECTR OSPARES 

We regret that due to fl 

printing error, the above 

company's  advertisement 

in the December 1974 issue 

contained a reference to 

the supply of component 

kits  for  most  projects 

featured editorially in this 

publication. 

Readers  are  advised 

that Messrs. Electrospores 

have  temporarily  W I th-

drawn this service. 

No. I. Capacity 18 gauge mild steel  36in. wide  ... £21.00 carr. free 
No. 2.  Capacity 18 gauge mild steel / 24in. wide  ... LIS • 00 carr. free 
No. 3.  Capacity 16 gauge mild steel < I8in. wide  LIS •00 carr. free 
Also new bench models. Capacities 36in. x 18 gauge £40.00 24 in. x 16 
gauge £38• 00.  Carriage free. Add 8% VAT to total price of machine. 
End folding attachments for radio chassis, tray and box making. Steel angle 
36" model, 40p per ft. Other models 30p. The two smaller models will form 
flanges. As supplied to Government Departments. Universities, Hospitals. 

One year's guarantee.  Money refunded if not satisfied.  Send for details. 
A. B. PARKER, Folding Machine W orks, 
Upper George St., Heck mondwike, Yorks.  Heck mondwike 403997 

' 

Trannies 
4 Bush House 
Marlow, Essex 

* Price inclusive of VAT 

* Retail shop open 9-5.30 
Mon to Sat. 

* Post IL Packing 15p 

CI BARGAI N PACKS 

LI  10 NPN Power transistors (like 
2N3055)  tested  no  opens  no 
shorts. 

II  30  Plastic  FET'S  like  2N3819 
U.'Test random test shows good 
yield. 

LI  30 Plastic power NPN transistors 
like 2N3055 untested. 

LI  250 mixed capacitors. 
LI  500 mixed resistors. 
(I  25 potentiometers. 

* Any 5 packs £4.50 * 
p. 11, p. 10p per pack. 

We stock a large range of electronic semi-
conductors  at  competitive  prices.  Our 
new '74 catalogue is now available at 20p. 

Electrolytic 
Capacitors 
6 3 VOLT 
6811F  6 ip 
I 50uF  6,p 
4700F  lip 
6800F  13p 
I 5000F 18p 
2200pF 18p 
33000F 269 

10 V OLT 
470F  619 
1003/F 6,9 
220eF  Op 
3300F  10p 
4700F  10p 
10000F Ilp 
I 5000F 20p 
22000F 24p 

16 V OLT 
150F  6,p 
330F  6,9 
I500F  6.p 
1500F  Op 

16 VOLT 
2200F  9p 
6800F  17p 
10000F 17p 
I 500e F 25p 
2000/iF 43p 

25 VOLT 
10eF  6,p 
22(iF  6,p 
470F  6.p 
1000F  8p 
I500F  8p 
220tiF  10p 
4700F  16p 
680,11  20p 
10000F lip 
2200(iF 39p 
5000 F 68p 

40 VOLT 
6 EleF Etip 
150F  Pip 
330F  61p 

00 VOLT 
470F  6ip 
1000F  9p 
68,1  10p 
220/iF  I 1p 
470,iiF  19p 
6800F  25p 
10000F 25P 
2200,tiF 44p 

63 VOLT 
10F  6iP 
2 20F  61p 
4-70F Pip 
6 80F  619 
100F  Pip 
220F  6i p 
680F  109 
100/4  Ilp 
I 500F  13p 
220u1  19P 
330eF  22p 
4700F  26P 
10000F 44p 

Volu me Controls 
Potentiorn eeeee 
Carbon  track  500 fl to  2.2 
meg 11 Log or Linear. 
Single 13p. Dual gang (stereo) 
44 0. 
Single type with D.P  switch 
269. 

V•roboard 
matrix  0 15  0 • 1 

matrix rnatrix 
21 x 33 .....I7p  22p 
2 3 x 5   22p  24p  
31 x 33   7.2p  24p 
33 x 5   7Ap  28p 
2 x 17  60p  79p 
3J x 17   Alp  Cl 05 
Pin insertion tool -  82p 
Spot face cutter  52p  52p 
Pack of 36 pins  42p  42p 

20p  20p 

Resistors 
I watt 5".. carbon Ip 
; watt 5". carbon 1p 
I watt 10".. carbon V 

M ULLARO POLYESTER CAPACIT ORS C280 SERIES 
250V P.C. mounting: 0 01 iF, 0 0150E, 0 220F. lip. 0 33”1, 0 .0470E, 0 .0680F. 
49. 0- I0F, 4jp. 0 15eF, 0 22.F. 5,9, 0 330E. 7p. 0 4711F, 113p. 0-68nF, Up, 
1 00F. 14p. 1 51tF, lip. 2 2/if, 27p 
M ULLARD POLYESTER CAPACIT ORS C296 SERIES 
400V: 0 0010F, 0 0015 0, 0 0022eF, 0 00330E. 0 -00470F, lip. 0•0E:6E10F 
0 010F.  0 0150F,  0 022eF, 0 0330F. Sip 0 0470E. 0 0680F. 0.10F. 41p. 
0 150F 6i p. 0-220E, 8,9. 0 330F, lip. 0 47 0, 14p. 
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RECORD PLAYBACK HEADS 
(TRUVOX) 
Individual prices of these are. 
2 tr uk record playback head. 551 each. 
4 track record playback head. 80p each. 
Emu head• are also available separately-'-
2 track 409- 4 track 611P. 

NEED A SPECIAL SWITCH 
Double Loaf Coma & Very slight pressure closes 

both ron acts. 95 each, 10 
for 749 Plastic puhrod suet. 
able for operating. 7p each. 
10 for 631. 00 

I R.P.M. M OTOR+ GEAR BOX 
Made by the famous Chamberlain I Hookhani 
Ltd. These could be made to drive clock or 
similar. Really robust reliable unit. 
Price £1.25 each. 

AUTO-ELECTRICAL CAR AERIAL 
with dashboard control ...Itch --fully 
extendable to 40in or fully retrac-
table. Suitable for 12V {lenitive or 
negative earth. Supplied complete 
with fitting Instructions and ready 
wired dashboard switch. MI 95 Plus 
Up post and insurance. 

MAINS TRANSISTOR PO WER 
PACK 
Dulg ud to operate transistor mte and amplifiers. 
Adjustable output ay., Sc., 12 volts for up to 
100mA (cl ue 1.1 working). Take, the place of any 
of the following batteries: FPI, PP3, PP., P M 
PP7. PP9 and others.  Kit comprise.: main. 
transformer rectifier. smoothing and load rustor, 
eondensers and instruction.  Heal snip at only 
£1.00. 

MINIATURE W AFER 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 
way  I pole, 12 way. All at 805 

each 

M ULTI-SPEED M OTOR. 
Sir speeds are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
and 15,500 r p.m. Shaft Is I in. 
diameter and approximately I In 
long. 230/240v. Its speed may be 
ftwther controlled with the use of 
our  Thyristor  controller.  Very 
powerful and wain] motor size 
approx. 2 In. di.. x 5 in. long. 
Price 51 00 plus 23p putage and 
in mrance. 

9 
SLIDE SWITCHES 
Slide Switch. 2-pole changeover panel 
mounting by two 611.A. acre... Sin 
approx. lin x fin rated 250V lamp. 
109 each. 10 tor 90p. Ditto a. above but 
for printed circuit lip each 10 for 729. 
Sub lithdatur• Ude Switch. DPDT 19mm 

II In approx.) between fixing centre.. 20p each or 
10 for AI 90. SP Change over miring return 250v 1 
amp. I5P. 

ISA ELECTRICAL PROGRAMMER 
Learn  in  your  sleep: 
li•ve radio playing and 
kettle  boiling  as  you 
snake  --  switch  on 
light• to ward off In' 
truders - ha ve • warm 
house to come home to. 

All these and many other things you can do 
f 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 hours. Independent 60 minute memory 
logger A beautiful unit. Price 18 30  20p p. hp. 
or with glass front, chrome bezel, 41 00 extra. 

BALANCED ARMATURE U NIT 
100 ohm, operates as 'weaker or micro-
phone, so useful In intercom or similar 
°Inuit., 37p each. 

12 VOLT If AMP. 
PO WER PACK 
This comp... double•wound 
230/240V main, transformer 
with full wave rectifier and 
2000  niF smoothing.  Price 
111 50 plus 209 post a packing. 
Reawy  Duly  Mains  Power 

Peek. Output mitage adjustable from 15-40y In 
eteps-natimum load 250 W -that le from 6 amp 
at by to 15 atop at 15V. Thi, really is • high 
power heavy duty unit with donne of workshop 
ta u Output voltage adjuatment is very quick - 
simply interchange push on leada. Silicon rectifier. 
and smoothing by 3,000nir. Price 5095 Pluo 
11 00 post. 

IPC BOARD MARKER Valve action fibre tipped 'narking pen filled 
with black etch runt- it's eau with Ma to 
make a perfect PC board, just draw straight 
on to the copper -•Ilow 15 minute. to dry, 
then immerse in ferric clorlde or other 
enhant on removal the circuit Mande in high 
relief, Mil. 

H ONEY WELL PROGRAMMER 
This is a drum type timing device, the drum being 
calibrate.' in equal division. for switch setting 
purposee with tripe which are infinitely aljustable 
tor pultion. They are also arranged to allow 2 
operation. per switch per rotation. There are 15 
changeover micro switches each of 10 amp type 
operated by the tripe thus 15 circuits may be 
changed per revolution. Drive motor is mains 
operated 5 revs, per min. Some of the many uses of this timer are Machinery 
control, Boller firing. Diepe uing and Vending machines. Display lighting 
animated and sane. Signalling, etc. Price from maker, probably over £20 each. 
Special snip price £7 50 plus 25p poet and insurance. Don't mho this terrific 
bargain. 

TANGENTIAL HEATER U NIT 
Thie heater unit is the very latest type, 
mold efficient, and quiet running. Is as 
fitted in Hoover and blower heaters. 
Comprise.' motor, impeller, 2k W, 
ment allowing switching 1, 2k W, and 
with the mial salety cutout. ('en be 
fitted  into any metal line case  or 
cabinet.  Only needa control nwitch, 
311.75. Don't mime this. Control Switch, 
449. P. a F. oop. 

STERE O RADI O CABINET 
Long, Low and Modern. Teak veneered 
with eliding front stud tapered legs. 
Speaker space. each end. Stu approx. 
aft. 2In 0 15in x 151n. Probably cut 
over £20 to make. Our Price PS 10 each. 

T WENTYLITE 
Fluoreacent  lighting  units  with 
polyester choke and finished white 
enamel, 40 in.. model. Ideal kitchen, 
bedroom, hallway, porch, lift, etc., 
with  tube.  Aaserobled  re ady  to 
install. Price 12 20  40p y. & p. 

THIS MONTH'S SNIP 
SOUND TO LIGHT U NIT 
Add colour or white light to your amplifier. Will 
operate 1, 2 or 3 lamps (maximum 450w) Unit in 
thin all ready to work. 47 96 Plus 90P VAT end 
postage. 

H ORSTMANN 24-H OUR TI ME SWITCH 
With 6 position programmer. When fitted to hot water 
mate'ms thin could programme ail follows. -

Central Heating 
Off 
Off 
Off 

Twice Daily 
All Day 
Continuously 

Programme  Hot Water 
Off 

1  Twice Daily 
2  All Day 
3  Twice Daily 
4  All Day 
•  Continuously 

Suitable of course, to programme other than central heating and hot water, for 
inst ance, programme upetain and downstairs electric heating or beating and 
cooling or taped m ule and radio. In fact there Is no limit to the versatility of 
this Programmer. Mains operated. Sin 310. x 31n. A 21n. deep. Price Si W as 
illustrated but less cue. 

SH ORT WAVE CRYSTAL SET 
Although this uses no battery it gives really amazing result.. 
You will receive an amazing moon:tient of stations over the 
19.25.31.39 1 49 metre hands -Kit contain. chassis front 
panel and all the parts. 11'25-crystal earphone 60P• 

M ULLARD UNILEX STEREO SYSTEM 
There Is no uoubt that it 1. a 
good system, we believe that 
for the money it Is without 
comparison. We demon.trate 
gladly at our Tamworth Road 
depot. Prices of the individual 
ems for this: -
Unite: Amplifier  Ref. EP.9000  21 60 
Voile: Amplifier  Ref. EP.9000  21 80 
Unilex Pre•Anip  Ref. EP 9001  £1 98 
▪  Power Unit Ref. EP.9002  eft 53 

Control panel kit with spun aluminium 
faced knobs  .  £8 BO 

Or the complete outfit -111 30 post paid. 
Pale of 15 ohm speaker. made by Gocalmana are also available if required, 
price U 30 the pair. No extra postage if ordered with the above, otherwise 
add 25p. 

SPECIAL PRICES TO COLLEGES AND INSTITUTION ENGINEERING: 
THIS KIT IN THEIR CURRICULUM. 

SWITCH TRIGGER MATS 
So this t. uhdetectable wider carpet but will ...itch on with 
slightest pressure. For burglar alarm., shop doors, etc. 
2410 s. lain  £1 90 
13in x Oin  11 50 

H ORSTMAN N "TI ME AND SET" SWITCH 
A 30 amp Switch). Just the thing if you wont to come horn. 
to a warm house without it coating you • fortune. You un 
delay the switch on time of your electric fir m etc., up to 
14 hour. from setting time or you can us the switch to give 
a boost on period of up to 3 hours. Equally suitable to control 

processing. 
Two models 15 amp £9 18, 30 amp 13 35. P.1 P. 25p each. 

AM/FM TUNER 
Unit made by the American DEC comp any, 
8 transistor, all-wired ready to work. Complete 
with tuner condenaer, needs only scale and 
pointer. Tunes AM range 540 to 1620 KHz, FM 
range 116 to 106 MHz. Switches for on-off and AFC. 
Output for MEP or direct. Special 'nip price U 
plua 30p poet. Three or more poet free. 

7 W ATT STEREO AMPLIFIER 
Again by the American DEC company. Thle has 
exceptionally good tone quality. Is complete with 

Shii treble hue, volume and balance 
controls. Alto has mains smoothing circuit and 
rectifiers no require, only main. transformer. 
Output for 15 ohm speakers. Inputs for tuner, 
pickup, 'Dike, etc. 
Special snip price 98 piss 30p poet. Three or 
more post free. 

COMPLETE SYSTEM 
AM/FM and mrx Tuner 
Decoder and etereo amplifier. Specifl utione of 
tuner and amplifier are approximately as given 
above. Thia is readv built and tested enter.' 
....olden With While at,.l 14iirlter, ready IO 
into suitable cabinet. (Our big stereo cabinet 
obould  be Ideal for this.)  Limited quantity, 
£15 each. 

AMPLIFIER PANELS 

Very nice looking. poliehed black presephan with 
fixing holes 6 phono.ockets and changeover slide 
switch and le printed as Minch. Price is 305. 

BATTERY CHARGERS 
Famous Attu in metal case with 
meter, output ludo terminated 
by crocodile clips. For 6 or 12v 
charging niniply by changing 
plug on front panel. Ready built 
new and Mill in maker's original 
packing. Two models: If amp 
111 99 and 3-4 amp IS 95. Please 
add 40p floatage for one and 75p postage for two. 

FOR 

7. 
ELECTRIC MOTORS 

7 powerful battery motors as used in racing care 
and power models. Output and types vary to 
make them suitable for hundred. of different 
projects -tools, toys. model., etc All brand new 
reversible and for 10 to 12v. Bate., wiring dia-
grams included. Poet and VAT $OP. 

FREE  De tails of  bow to mwks miniature  power  station. 

NE W ITEMS THIS M ONTH 
Car Cassette Power Hit. With • Mobilised output 
of 6v, 9v or 120. The kit comprises transistors, 
eener diode, reeistors and condenser.. Price VI 10. 
Suitable ylutic case 405 extra. 
Sleek Light as used in dimotheques and for stage 
effects, etc. Virtually 110 white light appear. until 
the rays impinge on luminoua paint or white 
shine, etc. We offer 12" 8w tubes complete with 
Martel., choke, lamp holden and starter bolder. 
Price S2•75  30p post. Tubes only its 30p post. 
8 KV Wichita". For replacement.. in colour TV. 
or for experimenting with really high voltage for 
doublers and trIplers. etc. Famous maker. Op each 
Quantity price, available. 
Meters. All flumh mounting with chrome•plated 

0-2 amp Hip. 0-3 atop Op. 0-4 amp 
Shp: 0-10 amp 96p. 
Rectifiers. All 240 full wave ibridge) with cooling 
fine. 14-2 snip 2.6p. 3-4 snip 859. 5-7 amp 
15 way Screen Cable. Suitable for equipment 
wiring, multi-way telephone hatallations, etc. 
Each core has seven strands copper. PVC insulated 
and colour coded differently from every other 
core. These are then laid together m used first 
by • metal screen and then grey PVC. Price 809 
metre or 10 metre. £2 N. 
Touch Switch. Tile ...itch suitable for up to 
10 amps main. voltage. Mande up approximately 
1" rather like a }iity MIck and no matter which 
direction it is pushed, it makes contact. Base 
mi4e approximately 21" x 2". Sri. 26p each. 
Light Switch. Automatically switchee on lights at 
dusk ant off at dawn. Can also be mini where 
light and dark le • convenient way to stop and 
Mart an operation. Requires only a pair of wires 
to the normal ',witch. In bakelite box normal 
switch plate Mee. 1 amp model 12126. 

TERMS:-

ADD 8% VAT.  J. BULL (ELECTRICAL) LTD. 
Send postage where quoted -other   
items, post free if order for these  (Dept. E.E.), 102/3 TAM W ORTH RD., 
items is £6.00, otherwise add 30p. 
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Over ISO 
ways to 

engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to till in the coupon. Mail it today and 
we'll send you full details and a free book. We have successfully trained 
thousands of men at home —equipped them for higher pay and better, more 
interesting jobs. We can do as much for YOU. A low-cost 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 in on you . . . but it could be the best thing you ever did. 

Others have done it, so can you 

-Yesterday I receised a letter lroni 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 quickly changed my earning capacity and, in the next feu 
sears, my earnings increased fourfold" Student C.C.P., Bucks. 

FIND OUT FOR YOURgELF 

These letters and there are many more on file at Aldermaston College, 
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 Aldermaston 
College, Dept. TEE01, Reading RG7 4PF. 

ALDERMASTON COLLEGE 
Dept. TEE01, Reading RG7 4PF 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

!MECHANICAL Society 
Engineer. IA .M.S.E. Sin- I, 
I,,,? it,,?.. of 

lEngineer & Teehniciane 

!CITY & GO MDS 
en. Meeh. Eng. IMaintenance Env. 
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I ;en. Diesel En,,. Inliret Metal Work 
Ent:. Inspect ion 
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'ELECTRICAL & !ELECTRONIC 
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fElectrounni Eleetronic Env. !Practical lia.ho 
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Rind 'tote 1,i 
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14,1111, 

il•rowr.t, • work-. 
',Work 
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Planning riorekeepinv 
management 

quality 

Practical Radio Et Electronics 
Certificate course includes a 
learn while you build 
3 transistor radio kit. 
Everything you need to know 

....00000 r10.-  about Radio & 

This FREE 76 paw 
b00k can put Potio-n 
raid tOSuCC,Ss 

,P,rou.ghe 81E7H oene 
'ruoir Coutseemoo _ 
Wur  su i2iect new 7 

Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

- - -CUT•   OUT THIS COUPON 
Tick or state subject of interest. 

Post to address below. 

DRAUGHTSMAN-
SHIP 

Irotoute of 
Engin-en:, 
ISesignera 

amend 
I iraught smanship 
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Council of Eng. 
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Farni Science 
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'efl  ••• 

G.C.E. 
—choose from 
58 '0' & 'A' 
level subjects 

1-1-
1114 .111.1/1 0, 

A 

POST TODAY FOR A 
BETTER TOMORROW 

To Alder maston College, 

Dept. TEE01 Reading 

NAME   
Block capitals please 
ADDRESS 

OTHER SUBJECTS 

POST CODE 

AGE 

Lccredited by C.A.C.C.  Member of A.B.0 

/Nam. 



= GESS VAT WITH HENRY'S LOW  PRICES SO MUCH MORE-AND YOU PAY 
I.,;<, 

You can build the Texan and Stereo FM Tuner 
TEXAN 20  20 WATT IC STEREO AMPLIFIERS 

Features glass fibre PC board, Gardeners low field transformer, 
6-IC's. 10-transistors plus diodes, etc. Designed by Texas Instruments 

engineers for Henry's and P. W. 1972. Supplied with full chassis work. 
detailed construction handbook and all necessary parts. Full input and control 
facilities. Stabilised supply. Overall size 159" x 21" x 61" mains operated. Free 

ak sleeve with every kit. £31.00 (GB post paid) (.1s0dbMIV 

STEREO FM TUNER Features capacity diode tuning,  lead and  tuning meter 
ndicators, stabilized power supply -mains operated. High performance and sensitivity with 
unique station indication IC stereo decoder. Overall size in teak sleeve 8" x 29"x 64". Complete 
kit with teak sleeve 

£21.00 (GB post paid) (41.7.  built and JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 

TRANSISTORISED 
MODULES 
Tuners - Power Suppliers - Amplifiers 
A MPLIFIERS (All single channel unless stated) 
4-300 
204 
104 
304 
555 
555 ST 
E 1208 
608 
410 
620 
Z40 
Z60 
5A68 17 

9 volt 300 M W 
9 volt 250 M W 
9 volt I watt 
9 volt 3 watt 
12 volt 3 watt 
12 volt I f  If watt 
12 volt 5 watt 
24 volt 10 watt 
28 volt 10 watt 
45 volt 30 watt 
30 35 volt IS watt 
45 50 volt 25 watt 
24 volt 6 - 6 

p 
1.35 
2-70 
3-10 
1.95 
4.10 
5.95 
5•10 
4.95 
4.95 
9 95 
5 45 
6.95 
10 20 

AMPLIFIERS WITH CONTROLS 

81210  12 volt 23 + 23 watts 8 ohms. Stereo 
RE500  Mains 5 watts 4-16 ohms, Mono 
SAC 14  Mains 7 + 7 watts 8 ohms, Stereo 
SAC30  Mains 15 + 15 watts 8 ohms, Stereo 
CA038 9 volt 13 + I f watts 8 ohms, Stereo 
CA068 12 volt 3 + 3 watts 8 ohms. Stereo 

p 
8 25 
6.30 
11.75 
14 95 
6 95 
10 50 

FM MODULES 
Mullard LP 1186 FM tuner (front end) with data 10 -7 MHZ O M 
Mullard LP I 185 10.7 MHZ IF unit with data 
Gorier Permability FM tuner (front end) 10 7 MHZ 0/P 

4 35 
4.50 
4 20 

FM and AM tuners and decoders 
FM 5231 (Tu 2)6 volt FM tuner 
TU3 12 volt version (FM use with Decoder) 
SD4912 Stereo Decoder for Tu 3, 12 volt 
SP62H 6 volt stereo FM tuner 
A1007 9 volt M W-AM tuner 
Sinclair 12/45 volt FM tuner stereo recorder for above 
A1018 9 volt FM tuner in cabinet 
A1005M IS) 9-12 volt Stereo decoder FM for above 
1062 12 volt Stereo decoder general purpose 

7.95 
7.95 
7.95 
14 95 
11-95 
7-45 
13 95 
7.50 
6.50 

PREAMPLIFIERS 
Sinclair Stereo 60 Preamplifier 
E I 300  Cart/Tape/Mic Inputs 9 volt 
E I 310  Stereo 3-30 my wag cart 9 volt 
FF3  Stereo 3 mV tape head 9 volt 
3042  Stereo 5-20 mV Mug cart mains 
EQ25  Mono 3-250 mV Tape/Cart/Flay 9 volt 

6 75 
2 SS 
4.75 
4.9S 
5 95 
5 95 

HENRY'S HOME ENTERTAINMENT CENTRES 
London: 
354/6 Edgware Rd., W2 (01-402 5854). 
376'8 Edgware Rd., W2 (01-723 0818). 
372 Edgware Rd., W2 (01-402 8140). 
120 Shaftesbury Ave., W1 :01-437 9692). 
230 Tottenham Court Rd., WI (01-580 1785). 
144 Burnt Oak B'way, Burnt Oak, Edgware (01-952 7402). 
190/4 Station Rd., Harrow, Middx. (01-863 7788). 
Out of Town: 
256 Banbury Rd., Summertown. Oxford ( (0865) 53072). 
55 Gloucester Rd.. Bristol 7 ( (0272) 4591). 

EMI SPEAKERS 
SPECIAL 
PURCHASE 

I 3in x 8in  chassis  speakers 
(Carr.lpacking 30p each or 
50p pr.) 
• 150 TC 10 watts 8 ohms twin cone  £2.20 
•450 10 watts 4. 8, 15 ohm with twin tweeters 
and crossover  13.35 each 

EW 15 watt 8 ohm with tweeter  £5.2.5 
350 20 watts 8, 15 ohm with tweeter  • 80 ea. 
• Polished wood cabinet £4-80 carr., etc. 
3So each or 50p pair. 

PHILIPS 8 W ATT 
FLU ORESCENT 
UNIT 
EXCLUSIVE 
PURCHASE 
Brand new Philips 12 volt operated 8 watt 
fluorescent tube units for standby lighting 
Complete  with  tube  and  instructions 
Price £3'50  & p 25p. 

EXCLUSIVE 
5 W ATT IC 
AMPLIFIERS 

a' 
Special purchase 5 watt output 8-16 ohm 
load. 30 volt max. DC operation, complete 
with data. Price LI 50 each or 2 for £2 85 
Printed Circuit Panels. 50p. 

625 line receiver UHF transistorised tuners 
FM UK operation. Brand new. (Post packing 
25p each). TYPE C variable tuning £2 40 
TYPE B 4-button push-button (adjustable) 
£3 SO 

INVERTOR KITS 
IS WATT  ES • 20 pp 30p 
40 WATT  E6•80 pp 40p 

P.P.9 BATTERY ELIMINATOR 
COMPLETE KITS OF PARTS 
INCLUDING P/C BOARDS El •95 
COMPLETE KIT 

AMTRON KITS 
AVAILABLE EX-STOCK 
SEND FOR FREE LISTS 

JOSTY KITS 
AVAILABLE EX-STOCK 
SEND FOR FREE LISTS 

CALCULATOR! 

Sinclair Cambridge 
Kit £13-50 
Sinclair Cambridge 
(Built) 
Sinclair Memory 
Sinclair Scientific 
Sinclair Scientific Kit 

mu PO 
310•26 
mono 
••••• 

£17 50 
£22 50 
£26 95 
£18 SO 

SINCLAIR SPECIAL 
PURCHASE 
Project '60' stereo pre-
amplifiers £6.75 pp 20p 
Project '605' Kit £19 95 pp 25p 
I.C.12 6W AMP. £1 10 pp 15p 

PORTABLE RADIO 
ACTIVITY COUNTER 
COMPLETE WITH POWER 
PACK £9•97 pp II 

DOSIEMETERS 
0-5R  62p I 45p 
0-50R 62p  EACH PER 
0-1SOR 62p  DOZEN 

GRAVINER INFRA 
RED DETECTOR 
DESIGNED FOR HEAT 
OR LIGHT DETECTOR. 
CONTAINING 93IA 
PHOTO MULTIPLIER & 
GK45 & NETWORK £3•50 

L450 RECHARGEABLE 
BATTERY 
2V 400MA HR 50p P &  P I 5 P 

STC & ITT MINIATURE 
RELAYS 
50 CI  6V  2p:c.o. 
80(2  6/12V 
85 0  I2V 
250 0  12/55V 
700 0  18,24V  ,. 
800)2  24V  4p.c.o. 
2500 0  18 24V  2p.c.o. 
4000 0  24V  .. 
BRAND NE W 60p p & p 15p 

10.7 MHZ MINIATURE 
CERAMIC IF FILTER 
40p per pair p & o ISP 

$1414 PLESSEY SW 
POWER AMP IC 
LI 65 p & o ISO 

40KHZ ULTRA-SONIC 
TRANSDUCERS 
£5 90 p & P 25P 

TAA 960 40KHZ AMP 
LI 75 p & p 15p 

SE N D  FOR  Y O UR  FREE 
BR OC H URE LIST N O. 36 
FOR CO MPLETE RA NGE 
OF SE MI CO N D UCT ORS. 

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS. 8% VAT TO BE ADDED TO ALL ORDERS. VAT-UK ONLY. 

Henry's RADIO 
EDG WARE ROAD, W 2 

Electronic Centres 

404-406 Electronic Co mponents & Equip ment 01-4028381 

309 PA- Disco-Lighting High Po wer Sound 01 -7236963 

303 Special offers and bargains store 

Al! mail to 303 Edg ware Road London W2 IB W 

Prices correct at ti me of • reparation Subiect to change without notice E ft 0 

Hi Ft and 

Electronics 

Centres Open 

9 am - 6 pin 


