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

BUILD THESE PROJECTS WITHOUT 

SOLDERING IRON OR SOLDER. 

11. 

• ••0 
Total Building Costs 

£7.23 1' P & Inc. 44p. 
(Overseas P A P 
81 .115p.) 

( 10"„ VAT 72p) 

o 06 

*  4 Transistor  Rurpicrr  Radio  * 
cal Tracer * Signal Injector * Transistor 
Teeter  NPN•PNP  *  4 Trembler  Push 
Pull Amplifier * 5 Transistor Push Pu:1 Ampli-
fier * 7 Transistor Loudspeaker Radio MW/LW 
* 5 Transistor Short Wave Radio * Electronic 
Metronome  *  Electronic  Noire  Generator 
* Batteryiess Crystal Radio * One Transistor 
Radio *  2 Translator Regenerative Radio 
* 3 Transistor Regenerative Radio * Audible 
Continuity Tester * Sensitive Pre-Amplifier. 

* 24 Resistors * 21 Capacitor. * 10 Transistors 
*3* loudspeaker * Mica Baseboard * 3 12-way 

connectors * 2 Volume controls *  Slider Switches 
* I Tuning Condenser * 3 Knobs * Ready Wound 

MW/LW/S W Coils * Ferrite Rod * 64 yards of wire * 1 
yard of Klee. Mg. etc. *Partn price list and plans 60p (FREE with parts). 

ROAMER 
TEN 
with 
VHF including air-
craft. 10 Tranzietors. 
Latest 4" 2 watt Fer-
rite Magnet Loud-
speakerz, 9 Tunable 
Wavebands.  31W1. 
M W2, LW, SW1, SW2, SW3. Trawler Band, VHF 
and Local Stations also Aircraft Band,  Built in 
Ferrite Rod Aerial for MW/LW. Retractable, chrome 
plated 7 section Telescopic Aerial, can be angled and 
rotated for peak short wave and VHF listening. Pooh 
Pull (introit using 600 mw Transistors. Car Aerial and 
Tape Recording Socket.. 10 Transistors plus 3 Diodes. 
(iengeol  Tuning  Condenser  with  VHF  section. 
Separate  coil  for  Aircraft  Rand.  Volume 
on/off.  Wave Change and tone Control.  Attrac• 
live  Cam  in black  with  silver  blocking.  Rise 9" x x 4". Fatly to follow inntructions and diagrams. 
Parts price list and plan. 30p (FREE with parts). 
Total building costs L8•50  P. P. 

I'. A P. LI 85)  Ins. 52p 
( • 10% VAT c5p) 

POCKET 
FIVE 
3 Tunable aarchanils 
M. W./L. W.  and  Trawlet 
Band. 7 stages, 5 trio' 
minters  and  2  diodes 
supersensitive ferrite rod 
aerial, moving coil loud. 
speaker, attractive Black 
and  Gold  (lase.  Rise 
59" x ir sr approx. 
Plans and parta price list 
15p. (Free with part.). 

Total Building Costs £2•28 P 
( Overseen P AP 1 25p)  Ins. 116p 

(+ 10°' VAT 22p) 

NEW 
EVERYDAY 
SERIES 
Build this 
exciting Jew 
who of designs 
E.V. 5 5 Tranenitors  sod  2 diodes  M W/LW. 
Powered by 45 volt Battery. Ferrite rod aerial, tuning 
condenser, volume control, and loudspeaker. Attractive 
cam with red meeker grille. Size 9̂ x ar x 21" 
&Plu m. 
Parts price lint and Pl.. 15p. Free with parte. 

Total Building Costs £2.73 r. .P. 
(Overseas P & P LI '25p) Sop 

( 1 10% VAT 27p) 

E.V. 6 Case and looks as above. 6 Translators and 
diodes.Powered by 9 volt battery.Ferrite rod aerial, 3" 
loudepeaker. etc., MW/LW coverage. Push Pell output. 
Parte price lint and Piens 15p. Free with pane 

Total Building Costs f3.60 
(Overseas P & P £1 25p)  Ins. SOp 

( + 10% VAT 96p) 

E.V. 7 Case and looks a. above. 7 Translators and 
3 diodes. Bin wavebands. MW/L W, Trawler Band, 
SW1, 8W2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" loud-
speaker. Parts price list and easy build plane 20p 
Free with parte 

Total Building Costs £g.n11 P P a 
wk• Ina. 31p (Oversee. P & P £1 85) 

(+ 10  VAT 40p) 

- TRANSONA 
FIVE 
Wavebands,  transistors 
and speaker as Pocket 
Five. Larger Case with 
Red Speaker Grille and 
Tuning Dial. 
Plans and parts price 
list 15p (Free with part.: 

Total Building costs £2•50 PP. 
(Overseen PA P] 25P)  Inn. 26p 

( • 10", VAT ?Sp, 

ROAMER 
EIGHT Mk 1 
NO W WITH 
VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MW1, MW2, LW, 8W1, 8W2, 
RW3 and Trawler Band. Built In Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele-
scopic eerie! for Short Waves. Push pull output using 
600m W tre mblers. Car aerial and Tape record sockets. 
Selectivity switch. S trannIntors plus 3 diode', Latest 
4" 2 watt Ferrite Magnet Loudspeakers. Air ',paced 
ganged tuning condenser. Volume/on/off, tuning, wave 
change and tone controls!. Attractive Mlle in rich 
chestnut slmde with gold blocking. Elise 9 x 7 x din 
approx. Easy to follow inntructIonn and diagram'. 
Parts price list and plans 25p (FREE with parts). 

Total Building Costs £6.0R P P • 
P &P EI ('5)  In. Ins. 47p 

(  111°. VAT 69p) 

TRANS EIGHT 
8 TRANSISTORS and 3 DIODES 

6 Tunable Waveband.; M W, LW. 
SW1, 8W2, SW3 and Trawler 
Band. Sensitive ferrite rod aerial 
for M. W. and L W. Telescopic 
aerial  for  Short  Waves.  3in. 
Speaker. 8 improved type trans• 
istore plus 3 diode,. Attractive case in black with red grille, dial and black 
knobs with polished metal insert.. Site 9 x 51 x 21In. approx. Push pull 
output. Battery econominer switch for extended battery life. Ample power to 
.1rive a larger speaker. Parts price lint and plane 229 (FREE with parts). 

Total Building Costs 
,Oversees P & P SI 25)  Ins.4.48 rr  a 33p 

1+ 10% V.A.T. 44p) 

• Callers side entrance "Lave II." Shop 
• O pen 10-1, 2.30-4.30 Mon . Fri. 9-12 Sat. 

49%0 109909e0 W9~ ^ "solk, " " "olf 00 00yeana wa li 

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

Nine Transistors. 
9 Tunable wave. 
bands aa Roamer 
Ten,  built  in 
ferrite rod aerial for MW/LW. Retractable chrome 
plated telescopic aerial for VHF and SW. Push Pull 
output using 600 me transistor.. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. election. 
separate coil for aircraft, moving coil loudspeaker. 
volume ON/OFF and wavechange. Attractive all white 
case with red grille and carrying strap. Rise DE' x 7" x 25" approx. Parts Price list and Plana 30p 
(FREIE with parts) 

Total Building Costs £A.95  :iv 
(Overseas P 1.5.i • II',, OtT 

Build Radios. 
Amplifiers, etc-
horn easy stags 

. Five 

units includina master unit to construct 
Components Include: 
Tuning Condenser: 2 Volume Control.: S Slider 
Switches: Fine 3̂ Tone Moving Coll Speaker: Terminal 
Strip: Ferrite Rod Aerial: 2 Plugs and Sockets: 
Battery Clips: 4 Tag Boards: 10 Transistors: 4 Diodes: 
Resistor.: Capacitors: Three 9" Knobs. Units once cons-
tructed are detachable from Master Unit, enabling 
them to be stored for future me. Ideal for Schools, 
Educational Authorities and all those interested in 
radio conetruction. 
Parts price list and plan. 25p (FREE with parte). 

Total Building Costs L5•50 PP  an s. 93P 1Orrseas P t 1' 11 •,',1  I ( • (0% VAT 55p) 

ROAMER SIX acr;,. 
6 Tunable Wavebands: MW, LW, SWI, SW2, 8W3, 
Trawler band pine an Extra Medium waveband for 
easier tuning of Luxembourg etc. Sensitive ferrite rod 
aerial and telescopic aerial for Short Waves. 3In, 
Speaker. 8 atages -6 transistors and 2 diodes. Attrac-
tive black case with red grille, dial and black knobs 
with polished metal ineerta. Sire 9 x 51 x 2flit. 
approx. Plans and parte price lint 25p (FREE with 
parts). 

Total Building Costs £ Olt P P • 
4. (Oversee. P. & P. SI 85)  ,gap Ins. 3Ip 

+ 10% VAT 39p) 

RADIO EXCHANGE CO 

61a HIGH STREET, BEDFORD, MK40 ISA 

Reg. no. 788372 

I enclose £   for 

Tel. 0234 52367 

Name   

Address   

(Dept. E.E.28.)  I 
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CRESCENT RADIO LTD 
11 & 40 MAYES ROAD, LONDON N22 611 sea 3206  
10% VAT TO BE ADDED TO ALL GOODS 6 CARRIAGE PRICES 

7 x 4' LO UDSPEAKER 
A top quality 
speaker ideal where 
small 4:2e is import-
ant. Manufactured 
by E.M.I. for a well. 
known  hi-ft  eel 
maker. Size: 71n. x 

din. Impedance: ti ohmo. Flux: 
38,000. Max. Free range: 90Hz to 
12kIls.  Power handling: 5W. 
Unbeatable. Price: £1•60. Free 
post-age on this item 
6RESCB1T P.300. DISCO coN-  All for the price of the CO M• 

TROL PACK.  ponents. 
Please .end S.A.E. for more A control unit which when connec• 
information. SO U Inc. P. & P.  t 1 t tw  d  ake  vi 

drofetwional quality. We supply • mart front panel which incorporates 
controls, M itch and input nocketn. The control 1110d UIE, I.C. construction. 
incorporating, noising, pre•anip and headphone listening amplifier. 
The power pack enables this unit to work from the Mandan! main, 
• Inputs include Mies Tape/Ca/incite and Twin Decks. • Controls include 
Mic. Tape, Each Deck and P.F.L. Full instruction', are included with 
every Pack. MONO  £14 plus 20p PP. STEREO - 217 Ph" 201, 
PP. Send a S.A.E. for more information. 
STEREO / MONO HEADPHONE  TWO WAY STEREO 
VOLUME CONTROL BOX  ADAPTOR  • 
Plug Stereo phones into this control boo  Stereo lack plug to two 
And  you then incorporate a right and  ntereo line sockets COI! , 

left hand volume control and a 'stereo/  plete with 110 nun of 
mont, switch. Complete with stereo jack  cable. For plugging two 
plug and 2 on cable.  stereo inputs into one. A 
A Bargain at IL Plun 10p f'.  P  Bargain at 66p plum bp P&P. 

LO W VOLTAGE A MPLIFIER Few °MY at 

r-- "  -CRESCEMr• 
DIGITAL 
CLOCK KIT 

a Hoer Dixie Digital Clock 
Hit We Supply: 
* A complete set of coniponente 
* A complete net of easy to 
follow inetructions 

* Printed circuits made to 
make construction as simple 
as possible 

* A cabinet and front panel to 
give a prolemional finish. 

5 transistor simplifier c ,,,,, olete  pine 3p P. & P•  LI•75 
with columns control, is suitable 
for 9V il.c. and a.c. supplies. 
Will give about IW at 8 ohm 
output. 
With high IMP input this am-
plifier will work •• • record 
player. baby alarm, 
etc., amplifier. lik1.11111.A411 

see 

"CRESCENT" CATALOGUE 
If YOU are • constructor you 
should own a COPT 
Send 20p inc. Postage. 

MINI LOUDSPEAKERS 
25' (57nuis) 40ohni - 60p each 
2f• 157ninii 80ohin -- 60p each 
Please include 5o. P. & P. up to 3 
Mini•Loudspeakers 

MAIL ORDER 
DEPT. 
No. II 

MAYES RD. 
LONDON 
N22 
611 

COMPONENTS AN D HI Fl 
FOR THE HO ME CONSTRUCTOR 

O UR SH OPS ARE OPEN ALL DAY 
FROM  A.M. TO 6 P.M. 6.30 P.M. O N FRIDAY 

(WE CLOSE ALL DAY THURSDAY) 

13 SOUTH MALL, EDMONTON, N.9 803 1685 
VMS-VOLT BATTERY ELIMINATOR 
Enables you to work your traneistor 
radio, amplifier, or caasette, etc. from 
A.C. mains through this compact 
eliminator. Just by moving • plug 

you can •elect the voltage you require -- 6v, Te• 
or 9 volts. This means all your transistor tomer 
pack applications can he handled by this one unit. 
Approx. size: 2f• • 21' x 31'. 01111 PRICE - 
£2 713p + 10p. P. & P. Maple model suitably wired 
for the Philip. Cassette - 23-00 0- 10p. P. & P. 

"CRESCENT" 100 WATT R.M.S. 
ALL PURPOSE AMPLIFIER 

U. BUILD. IT 
We !supply the threr Innd nif. 

for you to build this IiiPCM 
Group-P.A. amplifier into the 
cabinet of your tone. 

* THE POWER AMP MODULE 
TP 100W 
170W. r.m.n. eq. wane 300W 
Instantaneous peak into it ohm 
160W into If; ohm). 214 28. 
earn 45p. 

* THE PRE-AMP MODULE 
Four riltd nd  of. 
Base. Treble. Middle controls. 
Designed to &Dr most ampli-
fiers toting P.E.T. first stage. 
£3 66 care. 25p. 

*  THE  POWER  SUPPLY 
MODULE PI3100 
In nupplied complete with the 
1.1111.  tranelonner. SP 66. carr. 
50p. C plete fixing instrui•• 
liftnn, are supplied  and it,. 
technical knowledge is required 
to c lllll iect  three ready wired 
nlOd Ulf ,  lantantie bargain. 
If you  pun•hase all  three 
modules. EPA. cam 75p. Send 
S.A.E. for further dCtaribl 

M A or our ready toidt modifiers 

200/160V 
MAIN! 
RELAY 
Heavy duly contact,. 2.50044 
coil. All new and UnlInfd D.P.D.T. 
main, relays 50, 4 V.A.T. Carr. 
Free. Special quantity price. £40 
prr 100 relay.. 

TRI-VOLT CAR 
CONVERTER 
Enables you to work 
your Transistor Radio, 
Amplifier or Cassette etc. 
from the 12 volt car 
supply positive or neg. 
earth. 
This converter supplies 
11, 75 or 9 volts soil is 
trannistor regulated. Ap-
prox. size 21 • X 31" x 
cry easy to fit and a 
real money saying device 
for £2 'SO e 10p. P. & P. 

WAFER  SWITCHES 
1 pole 12 way 
2 pole 2 way 
2 pole 3 way 
2 pole 4 w ay •  A-4 2 pole 6 way  0, 
3 pole 4 way  VoLi 
4 pole 3 way 
18p each. Plea/. Ins. 
5p P. & P. l'p to 3 
switches. 

"CRESCENT 
BEAT BRITZ" 

CHANNEL 
SOUND TO 
LIGHT UNIT 

This fantastic little box 
•pprox. V' • 3"  21" when 
r. ttttt ected  the output of • 
PO/1nd ,InInrPir0,11 I tO 100 watts 
produces A  pnychedelie light 
display of up to 1000 watts. 
Complete with • sensitise level 
control the unit is fused and can 
not harts  your amplifier. 
A Bargain at £7 50 plici 10p 
P. & P. 

MAINS TRANSFORMER 
Einieil Primary 240%. Secondary 
220V az ftOtriA. 6.3V in, 1A. 
This transformer Is  " 
in•le to a very high 
standard and in a 
small nix, 'din X 
2iin x 2lin. Up  . 
plus 151. P. .4 P. 

POTENTIOMETERS 
All types V and lens diameter 
SINGLES  DCA!, 
5K Los or  5K 
10K Lin Lego 10K 

Ia   ;Switch  201  Switch 1205KIC. 

100K  PU. 100K 
2;0K Double 40p. 250K 
500K pole 5008 each 
4 Switch  IM  
24p ea,  2M 

l'p to 3 Pot.. Please add 
Si'. P. & P 

MINIATURE 
RELAYS 
Brand new 
range of 

British n e Relays. 
Size- ir .1- 0f• 
All two changeovers with 
250V.  1.5A contacts and 
suitable for fitting on •lm 
Veroboard. 
Type Volt• Current Ohms. 
27/A  I2v  I7M/A  700 CI 
2I/A  12v  28M/A  430 n 
12/A  5v  33M/A  185 CI 

SOP each. 
Phase include 5p P & P up to 
3 Relays. 

PL UGS 
Pack 107 5 pin Din  22p 
Pack 108 3 pin Din  20p 
Pack 135 }" Jack  27p 
Pack 130 Z" Jack Stereo  SOp 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug  7p 
Pack 230 3 pin Socket  25p 
Pack 236 5 Pin Socket  33p 
Pack 234 L/speaker Socket 33p 
READY MADE LEADS 
3 pin to 3 pin Din  709 
3 pin to open end  55p 
5 pin to 5 pin Din  Up 
5 pin to open end  70p 
5 pin to 4 phono plugs  LI 
Speaker lead Din to spade 
lift.  409 

Extension lead Din plug to 
socket 12ft.  70p 
All leads approx. 611. in length. 

DIAM OND STYLI 
STA;  9TA;  9TAHC;  GP91; 
514;  ST9;  EV26;  GC8 
All at 80p each. 
Double Diamond El 25. 
Diamond  suitable  for  Orbit 
NM22; G800; M3D £2-25 each. 

HEADPH ONES 
Sennheisser HD4I4 
AKG K50 
Beyer DT48S 

£2'50 
- SO 

£5-00 

RECORD CARE 
Cecil Watts Dust Bug  LI -20 
Parastatic Disc Preener  4Sp 
Antistatic Fluid  20p 
Dust Bug Spares 
(Brush & Roller)  15p 

Prices inc VAT and Post. 

CASSETTE TAPES 
Audio-Magnetics C60 
3  I  6  10  I 20 

tI -00 I El 90  £3 •20 I £6 • 30 
Cassette Caddy LI -20 
Cassette Head Cleaner 359 

ZONAL ILFORD TAPE 

5" Standard 600ft  2Sp 
51" Standard 900ft  SOp 
7" (Plain boxed) 1200ft  60p 
7" (Westminster Boxed) 
I 800f t.  El 25 

7" Reel of Leader Tape 
(Blue or green)  7Sp 

MICROPH ONES 
AKG D109 
AKG D202EI 
AKG 13190C 
AKG D190E 
AKG D224 
Sennheisser MD2II N  £45 00 
Senn heisser MD413N  £27 00 
Sony ECM50  £85 00 
Audio RMS7F Radio Mike 

£210 00 

01 50 
£9 50 
£7 00 
£8 20 
£0 00 

SPEAKERS 
E.M.1. 350 Kit 8 ohms 
E.M.I. 450 Kit 8 ohms 

20 
£4 50 

CARTRIDGES 
Goldring G800 
Orbit NM22 
Shure 756 
Sonotone 9TAHC (Dia) 
Sonotone 874A (Dia) 
Ronnette 105 (Dia) 

£6 00 
£4 00 
£6 00 
£2 00 
LI •SO 
El .25 

J. J. Francis ( WOOD GREEN) Ltd. 
MAN WOOD HOUSE, MATCHING GREEN, 
HARLO W, ESSEX CM17 ORS Tel: Matching 476 

YOU AIN'T HEARD 

NOTHIN' YET I 
  until you tune in to stereo 

perfection with the 'yaricap' 

Approx. Size 81" x 21" x 

Features include push button "Spot On" tuning, with up 
to 5 pre-set stations (no difficult tuning dial and drive 
cord). Easy "no problem" construction, requiring only a 
few simple setting up adjustments with a D.C. Voltmeter. 
Uses NE W pre-set modules for R.F. and I.F. circuits -no 
circuit alignment. High efficiency Integrated Circuit Phase 
Lock Loop Decoder for perfect stereo reception, with 
stereo lamp indicator. TOTAL KIT price only £28-50 
including V.A.T. and postage. With Fibre Glass P.C. 
Board, neat slimline teak veneered cabinet with brushed 
aluminium front panels, push buttons etc. 
All ports available separate/y. 
IDEAL  FOR  USE  WITH  THE  "TEXAN",  "GEMINI" 
AND  ANY  GOOD  QUALITY  STEREO  AMPLIFIER. 
Please send large S.A.E. for full details. 
228, ECCLEGALL ROAD, SHEFFIELD Sll 8PE 
Telephone No. (0742) 668888 
THE COMPONENT CENTRE OF THE NORTH 

ELECTRO 
SPARES es 
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KITS FOR PREVI O US PR OJECTS 
Cniefts other.... stated. kit. eontain electroult, 
parts only. The CAPP and epecial It.,,,. can be 
obtained locally. Al. batten. are not Included. 
Kite may bo returned for refund if construction 
haa not heen darted. We remerce the right to 

eomponent•  Rhombi  deliveries  he 
pnitracted so as to avoid Moine 'Way. 
If reprint of data is required add top 
HOME SENTINEL. '•Wanl ,Iff the 11,4 trante.1 
intruder"  No clahmate .ett lug  m print 
required. K of PAO. 1415. 
"SNAP" INDICATOR. Pr.+ your button find and 
nor opponent in block4+1 al., ',unable ho Hub, 
Kan ten awl react  Kit of twin 21•10. 
RECORD PLAYER. / /1111/111uallty at • reaDonabl, 
price  0.1 1.111111,(11 1.1114•1‘..leal reeorob, and pop 
K it of part. /410. 
WINDSCREEN WIPER CONTROL. Wid dirty 
road  Drizzle  Fog  stinearmi  nerve.  Seraph's, 
Incr. ,,,mbat the-, pill, add-on wiper control 
K it of part. M N. 
FUZZ BOX. .14141 .4.1n1 nmi Intereding erre,'" h. 
Suitor play.ing .111, till. solid 'date Fuze loon 
K It of part. 5200. 
PHOTOGRAPHIC  COLOUR  TEMPERATURE 
METER. Mu+t for "door photographer get the 
mdourn right gioe. quick indication of filter+ 
memeary for correct .  in any light. Can be med 
with natural or Studio lightilig. Kit of part. IBM 
ASTRON R M. RADIO. K ...pie 51.W. retie , 
circuit revel, er eany 1/1 I/A11.1 S2-$0. 
REMOTE  TEMPERATURE  COMPARATOR 
Measure. "mall temperature chime. in 11.1111.1+ o. 
Itaaaea Mb tank, photographic natation  them!.. 
Matically controlled riN1111/1 etc. Kit 4/5 25. 
RAIN WARNING ALARM. Keep your amino,. 
'try with this automatic alarm deo lee. Kit a 20 
WAA WAA PEDAL. V4141 eseitemetot and monad 
oibratIou to your mud, Kit B3.60. 
ELECTS() LAUGH.  laughter alustilator also 
woeful Amino& alarm. Kit of part. 52 $0. 
SOIL MOISTURE METER. Marty ',tants are 
through oyer-aatering  thin meter immuren moil 
mointure at root depth  proben eat, be left 
perniaitentle intshic the pieta - indicator remotelo 
lemmal could inonliot  real plant', Kit 5390. 
SIGNAL INJECTOR. % mogul pocket Indent-milt 
hir fault finding in nett,0 and amplifier?. K it 11-10 
BABY ALARM. Keep a  ON the kid. thin 
deo ice will Kim' you mine of 44414,41 m you patch 

Kit 54-40. 
SIMPLE CALCULATOR. Teatiting nil for roulti• 
plieall4,11  can be med for quick check+. Kit 53.10 
POWER SUPPLY UNIT. u.t right for tootling 

VirVtliiN  ./11/1.11/  MtA111101.1  mipply 
pntybling it-lot y olt • 11.1. cool intiotply 
Kit 1510. 
METAL LOCATOR. K mtople easy to conetinet 
self.iontainosi metal locator shine a mete, 
imIleation ot buried metal. Kit U-00. 
AUDIO TONE GENERATOR. 51alit.. electnyni. 

..4 4, er. range front AO 2000 hz. Sp...Meath 
denim,t'i for um. will, tape reconier. Kit UL U 
LIGHT TO SOUND CONVERTER. Produce. 40. 
m.11.10111'  the Intqueney 4,1 os hie. in dependent 
on the light leo el. Kit in-16. 
SHAVER INVERTER. Prot it.. 7.10, 50111. to,,,,, 
12 y toll t-ar battery  gio e. approx. 10 watts  hiel4 
i+ enough for most duper.. Kit MINI. 
ELECTRONORE.  Elect node Melpomene yo 
pul.  /eminency  vont lituounly  o unable  In,,,, 
411 225 heat+ per mimite. Kit 1215. 
THROUGH LENS LIGHT METER. 4 simple light 
meter for ito+. nith single len. reit, camera 
Kit £t$5. 
MEDIUM AND LONG WAVE RADIO TUNER. 
1 ...pie raello Inner I, me 0,11, altomt 
ninplitter. Kit U-S15. 
INFRA RED BURGLAR ALARM.  1-.e. al. 
in, IK11.11., retivelell la-ato lo detect intend,.  ben 
in'ani in intercepted  a poorer output i. sa 
,444 for up IONIA/  Kit 14.26. 
CASSETTE TAPE POWER SUPPLIES. Too guns 
to power a cas.ette tape play.- or remin hr 4411 
11,111 t111. 111.11111.  22-50. To.. In..,,, the 1/1.1 
lmttery. price 11-40. 
REACTOMATIC. .1 ...ill'', 11,11111/ anon- t hal  
al+44 be a quiz atemering indicator. K it ss-so. 
ELECTRONIC MOUSE TRAP. .% humane nomn 
nap  catch., them alto', all that you can releam 
them in lite funk. Kit 11,325. 
TRANSISTOR TESTER.  A rapid temler for 
checking  tramidor.  trambdono it, an 

vinitit .1011 glom siudible indication, 40 
gomitams. K it 12 16. 
BIT SAVER. Probing. life tit .141ering in,,, 1,11 
14n-omit+ pitting. Kit 21.95. 
ICE WARNING DEVICE. .% Iles Ire that rah IN/ .411 
111 1111111/Ate 11/C. C11111111111.  .1111111Ar lemperal mi. 

Kit 11-66. 
AUDIO COLOUR UNIT. Add it colour diniemion to 
YOU, all.11. equipmetit. Thin null will modulate 
three Winn. In accord pith It.., m141411.4 and 
1.1,1e notes of •tly ton., K It of parts 57-20. 
U.H.F. T.V. AERIAL. A wimple aerial fm 1..H.F. 
to reeept  of, your band could Improve your 
reception inintet.tly. Kit 21.06. 
DAMP LOCATOR. Emily earried in your pocket 
1111/1 little unit glom' o bible hellcat im, 441 
Ki 21 26. 
ENLARGER It EXPOSURE METER. For 
photographer 15-00. 
EGO M EL Simple linter si it h and Mk n Arm, 
54 15. 

T HYRIST OR  LIG HT  DI M MER 
Domestic inmlel for any lamp up to 250 wet  Mount . 4.., 
switch plate to tit In place of standard MIN /1111. %  14,-
radio interferent-en. Prim- 52 05. Industrial 1111N11/1 0 Alli/• 
100/1111. N 1111 1,11111,11 101111/ WO "II .N ROI plate L.3 30. 

DISTRIB UTI O N PA NELS 
Jmt a hat 34m iterd for work Much or lab. 
4 n 13 amp pocket. in metal lwm to take 

+temiattl it,...it 10+. d Phut+ mid o./off 'switch a it h .no, warning light. Supplied 
. it. ,1 feet 4.1 tley cable. Wired up ready to work. BE 40 00122p P. A 1 

CD CAR IG NITI O N 
Thm  hich hap pniomt Ito be amazingly 
efficient. Vi'e "Her kit .1 parts an P.W. Circuit 
IA 66 plm 201, p. A p. Deluxe nmlel with pm-
par. circuit board 17-05. When ordering plea. 
'Sate w heftier 144r tamlilo e  !legal it e 

BECIliONIC 11111 MINI 

TEAC H IN '74 
A ma heginnera Nene, started with the Octedwr D.r of thin inagaztioe.  e 
twill be eupplying all the part. for thin. The Initial kit cowering all component' 
required for the first It monthn le available po.t. ant VA:T Included-price 57, 
A special feature about our vermin', of thin kit I. the 4:- x 3" meter 0-100111 
meter. A. the &litho, say., a large. torte, P  1111101 minim to real them a 

MIG HTY MIDGET 
Probably titv tiniest pm-ink red.. a. demithml I,, Practicet 

Janums '73. 111 cleetroole part. a 20 'Nal paid 
CONTROL 
DRILL 
SPEEDS 

DRILL 
C O NTR OLLER 
NE W IK W MODEL 

Electronically change.; Npeett I   aPPntsiniatelY  tro. 
I,, mat 11.1.11,1. Full power at all tweeds by finger-tip coiitn,F 
Kit includen all part.. cane, everything and fall Inntruction. 
SI 95 plu. 131, pool ant IMUraltre Made up  el. 
AA &liable. 12 95 Plun 251, lest A P 

RADI O STET H OSC OPE 
6144•1I way to fault Bad trace. Die m% (not, aerial 
to speaker  when aignal stops ',neve found the 
fault. II. It ou Hullo. TV 
amplifier,  anything - C01111 
plots kit CUlltprhoes two spiels] 
transistor. and all parts Melo 
ding prolm tub, and crysta' 
earpiece, a-a twin stet!. 
set Inateml of earpiece UP 
pane  end in  20p. 

SPEED GUARD 
PLANT PROPAGATOR 
A.F. OSCILLATOR 

11'..ttc am.40.1, 0041 MI, 14•11 A11)11,1111.11/ ..at, ite ma.14, later 

G O OD C O MPA NI O N 
It c eAne non otTer them. again in I..  Frrraid 
7.5:414 and Dullard AI' MmItile. 1172. Escellent t  
wood eabinet. Cabinet elan approx. 1 lin wilt  Nip Mal 
3In. deep.   piece a...m.10 instruct 144. 15 75 

125t, pod and in, 

STA N DARD W AFER S WITC HES 

standard sire I wafer- silo er•plaird  emslact. standard 1' epindle-
7' long  with lucking saeher•rid nut. 
No of PM. 2 way 3 way 4 way 5 way 0 on, tons  fotwa , 
1 pole  44 
2 polo..  449 
.1 poles  44p 
4 poles  441 
1 piles  44p 
0 poles  44o 
7 poles  779 
pole,  77P 

9 pole•  77P 
Ill poi..  779 
it pole'  77p 
12 p"I. -  77p 

44p  409  449  44p  449  44p  44p  44p 
44p  449  44p  44p  44p  44p  77p  77p 
44p  409  440  77p  77p  77p 11.04 11 04 
44p  44p  77p  77p  77p  77p 11 32 SI SE 
44p  77p  77p SI 04 11.04 £1 04 21.00 11-80 
77p  77p  77p SI 04 111.04 A1-04 11.87 MI 87 
77p  77p £1.04 11-82 111.82 11.32 12 16 112 16 
77p  77p 21 04 111•22 11.82 11 82 12.42 12 42 
77p 21 04 11 04 11.80 21 -40 21 60 52 70 12 70 
77p 2104 11 82 11.80 111.80 11.80 13 00 18 00 
21 04 51 04 11 82 11.87 11.87 111917 13 25 13'25 
11 04 11-04 S1 82 11 87 £1 87 21 87 18 62 £3 62 

S WITC H TRIGGER M ATS 

sto thin a+ undetectable  carpel but pill on nett 4.1 
with ,'lighted. premuro.. For burglar alarms,  
ele. 241,e • Inn' 51E9, 13in  1011i 11-21. 

M ULLARD U NILE X STERE O SYSTE M 
There  no doubt that it it a 
gmel 'nide., we Milroy that 
for the money it In without 
coniparbem. We dertitemtrat. 
Wily at our Tatimmth Bowl 
mod. Prier. oi the Indio blind 
tenet 144r I hi.: 
Unites Amplifier  Ref. EIP.911n0  ugg 
1 Mies Amplifier  Def. EP.9000  41-40 
I tillom Pre-Anti,  Het EP.91M1  21.911 
1 ones Pooter Unit KM, KP.9002  IS-44 
ontrol panti kit vy ith npun aluminium 
laced knolm  11.50 
I.- the complete outfit  511.60 Pont P•iti• 
air of 15 ,thlti "waken, made by E.M.I. are also "liable 11 required. 
-r'.-'- L3 20 the pair. No rate& tontage if ordered with the abooe. otherwise 

TIRIEtt-Pleaae Add 10 % V.A.T  tvi also  j 
seed postage where quoted. . BULL (ELECTRICAL) LTD 

(Dept. E.E.), 7 Park Street, Croydon CRO I YD 
C•Ilar• Ia, 102 3 Tamworth Road. CROYDON 

KITS FOR PREVI O US PR OJECTS 
C O NT. FR O M LEFT H AN D C OL. 
NEON NOVELTY. I otere.tIng  ttttt *mental 
4Ico ice 21 65. 
INDICATOR AUDIBLE WARNING. 
Audible voarning device to car indicator. or'boil 
panel wanting light', and y.ur attention .111 
litmtantly draw,, to the warning lamp kit. 11 NO. 
NIGHT LIGHT SWITCH. .4 nimple mintrol  ditio 
• lattip. Kit 11.10. 
GENERAL PURPOSE 9.119LINIEE. Alt WW1,, 
amplifier of reammable quality font line 1111th radio 
tUlterld anal,, °minable', nword otenon 
guitar.. et,-. Kit 14-90. 
HONE INTERCOM. Kt...ti  t.iudi pith thi. 

vatily connected gm.' quality tat, was 
11111/1/4/1.111/ Kit 14 00 
FLASHING LIGHT METRONOME. Ft,. tme I/1 IN 
1111INIVAI  tit.. laboratory  where as, 
audible not 40, click coubl get 1014 14 become 
anitnyIng. Kit 11-40. 
W EI ORGAN. A three octave, odyinn nperated 
"rim,, neatly and +imply 1101114trUCI.41 on a 
printed ,-intuit blunt. Kit 24.76. 
RAIN ALARM II. 1411111111. all WAWA. alarm as 
.00n an the trot rain deign, fall. Kit 13.00. 
CASSETTE5  . AMPLIFIER. Ihno•de the output fn., 
-atoll,' tape  rm...., and tratmintor  
K ,1  0 
AUDIO SIGNAL MIXER. Where you want to, mis 
.peech A11.1 11111.11•. A11.1 to fade then, lit awl out 
1144 tape ,  hummt nhould he without this. 
▪ tt L3 po, 
AUTO FAN. A therimmtatie control for ear attain, 

al,r+ qUleker sarming up tittie,1/11/. Kit 1550-
SLAVE FLASH. Photm taken with a stogie flub 
have • -flat- appearance - a wenn., fizieh correctly 
...Hotted overcome. thu.. Thin ,,,,it enables • 
we  I tor third) Mmh to lie automatically 
trigger.. K it El 86. 
ELECTRONIC DOORBELL. Not I,, fact • loll hid 
• electronic elre1111 that prodUcea at, Ultrnatal 
aontel when the button in preened. K It 14- 00. 
WAA WAA. A41,1 another .01.1111 111111A111111111 1.. 
your guitar lir organ. K it 111.90. 
I.C. RADIO. K  perwmial radio •••• • 
•p•L•1•i I. K., in email, rany to I.111.1 • Yet (De. 
eseellent moult,. Kit 5.3-10. 
AQUARIUM THERMOSTAT. % oery eensIthre 
electronic theriaontat. Can alt,, In' n.41 for other 
applicatl..11. re.pilrInft flue control of temperature. 
Kit IO U-
TRAIN CONTROLLER. With net.t control there le 
commierahle 14 ten of 1,4 er  hoa mpeinia t his unit 
orermane. Mk problem aint make. PI.IW vent 
'mantic. Kit 12-16. 
• GANG TUNING CONDENSERS. 500pf earl, 
nection Ideal for trammitter  conoollnleatiom 
revel, cr. 
STEREO HEADPHONE ADAPTER. ramble. WIN 
or In,, mi. of s4,-no, headphone+ to be uned with 
an amplifier. SI 85. 
4 BAND TRY RECEIVER. Hecel, es aniatelir. 
',hipping and Normal toeiltum wayebanoin. IS 
GAB ALARM. A nimple alarm detertn gas. 
,aPoorn and monk,. U-99 
$ BY S GAME. Add. fun to any game which mc. 

I.  -1 game for two Waren.. 15 10 
AUTO-WATERIAG POR PLANTS U V, 
TREXELO UNIT 12 10. 
BABY SNATCH ALARM U 00. 

OUR 1974 CATALOGUE 
LISTING HUNDREDS OF 
BARGAINS. NO W AVAIL-
ABLE. PRICE 30p. POSTPAID. 
REC ORD PLAYBACK HEADS 
(TR UV O X) 
IndlchllIalprice...f thew. are 
2 track record playback head. 609 cart, 
4 track record playback heari•TL0 ea.-I,. 
Erase Main are al..  eeperatelo • 
7 track 33p  4 I ra4•k 55p 

RESETTABLE FUSE 
How long doee it take you to renew a 
fuse? Ti,,,. yourself when met an.-- 
blows. Then mantling your ttme al 
It per hour coo nom quickly our 
re.ettable fuse 1.111to etreidt breaker, 
will pay for it+elf. Price only el •10 ugh 

.,1 112 per dozen, specify I. 10 on. 15amp - simply 
Wore of ve itch. 

HEATERS A N D ELE ME NTS 
Tangential Ileater Unit, 2K W. price 12.75 
plum 40p post. etc.  Tangential Heater Unit. 
1K W. price an Mum 40p poet, etc, 
ontrol flu itch for &boo e 44p each. 300 watt 

awl Light Lamp. price 099 plus 25p 
p.t. 5K W Blower Heater. price 115.19. 
11100 watt Heat and Light Tube (Mullen]) 
ith upeebnl holder tool terry clips. price 
12 20 Om 3014 pool. 2000 watt Mouldable 
Metal Clad  Element. II ft. lona - Al 10. 
Radiant Ctmker Rang', 2000 watt. 11311 each 
1000 watt Fire Spirant. 22p eaeh. 750 watt 
Flat  Element,  Up each. Black  Heat 
Fl.'tient Metal Clad 900 wait  x  - 
83p each. Oven Elmnent 5letal Clad, 2000, 
. att.  W" nhaped, 141" long x  wide 
93p each. 

NEED A SPECIAL S WITC H 
UI  Double Leal Copied. Very slight pressure domes 

both contact.  flp  each 
10 for SOP. Plaetie pushrod 
suitable for operating. Sp 
cash. 10 for NO. 
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U4323 MULTI METER U4317 MULTI METER AUDIOTRONIC Model ATM1 
Top rebut 10.000 
opt pocket multi 

0/1 1/%51 '/ 771000 
colt AC and DC. 
DC current 0.1mA/ 
100mA. Resistance 
0/1504 ohms. 
Decibels -10 to 
.22dB. Si. 900 
60x 2&nrn 
Complete with 
test leeds. 

OUR PRICE £2.95 P&P 1Sp 

AUDIOTRONIC Model AIMS 
Jewel movement. 

case  Wtractrwly moulded  - --3111 .1".  
with edgwise 

ohms adpustment. 

3ICIO MO U 2r 50  
12500 opr I. 0-6/30,  
300/600V DC, 
(5000 opr). 0-300 
irA/0.300mA DC. 
Resistance , 10 & 
0100. -10 to •16dB 
Supplied with batter, 
test leech and data 
booklet. Si.. 121 • 73 • ?Omni 

OUR PRICE £3.50  P&P 15p 

MODEL 1E200 
20.000opr Mirror 
wale, overload 
protection. 0/5/25/ 
125/1000V DC. 
0/10/50/250/ 
1000V AC. 0/50uA 
/250mA. 0/604/ 
6 Meg ohms. 
-20 to .62•113. 

OUR PRICE £4.95 P&P 15p 

MODEL U437 MULTI METER 
10.000opy. A first 
clew, instrument 
manufactured in 
USSR to the highest 
standards. Re Nes 
2.5/10/50/ 250/ 
500/1000V DC 
2.5/10/50/250/ 
500/1000V AC 
DC current 100uA/ 
1/10/100mA/1A. 
Resistance 300 ohms 
3/30/3006/3 Meg. 
ohms. Complete with tiaitrmin lest 
leach. instructions and a sturdy steel 
carrying cm*. 

OUR PRICE £4.95  P&P25p  

MODEL TH12 
20,000 opv Overload 
protection Slide switch 
selector 0/0.25/2.5/10/ 
50/150/1000V DC 0/10: 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohms  20 to 
05048 

OUR PRICE £5.95  P&P 15p 

HIOKI Model 720X VOM 
A versatile, 
accurat• menur 
mg instrument. 
20,000 opt 0/ 
5/25/100/500/ 
1000V DC 0/10. 
50/250/1000V 
AC. 0- 50u A/ 
250mA 0-204/ 
2 Megohrns. 

OUR PRICE 

£5.97 
P&P 20p 

TMK MODEL TW5OK 
46 ranges, mirror 
wale. 504 N DC 
504 N AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10, 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50/ 
125/250/500/ 
1000. DC currant 
25/50uA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Rewstence 
104/1004/1 M../ 

ohine.41%0 to • 8 i 541 

OUR PRICE £8.50  pop lip 

ALL PRICES 
EXCLUDE VAT 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

20.000opv. Simple  - 
unit wah aucho/iF 
owillator. Suitable 
foe general receive. 

tOo.;"/?S/R107 r/250/ 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC.  Resratenc• 5/ 
50/500 ohms/5/10/100k ohms/1Meg. 
Better)/ operated, Si... 160 x 97 x 
40mrn. Supplied in carrying case corn, 
plete with test leads. 

OUR PRICE £7.00  P&P 20p 

MODEL TE300 
30.000opr. Mirror 
wale. Overload 
protection. 0/0.6/3/15 
60/300/1200V DC 
0/6/30/120/600/ 
1200V AC. 0/30uA/ 
6mA/60mA/300mA/ 
600mA, 0/814/806/ 
8004/8 Meg ohms 
-20 to •63d8. 

OUR PRICE £7.50  P&P 15p 

U4324 MULTI METER 
High senstlivity, lloef 
load =ected. 
20n 
0.6777i757iPArgr 
60/120/600/1200V 
DC. 3/6/15/60/1SO/ 
300/600/900V AC. 
Current 0.06/0.6/ 
6/60/60OrnA/3A DC 
0.3/3/30/300mA/ 
3A AC. Rwistence 
25/500 ohms/0.5/5/50/5004 ohms/5 
Mohms. Decibels -10 to •12dB. Size 
167 x 98 x 63mm. Supplied comp, 
lete with test leads, spare diode and 

ct  . 

OUR PRICE £8.00  P&P 20p 

U435 MULTI METER 
20,000opr. Overload 

c =1";T.1/71V C 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/ M/100mA/ 
0.5/2.5A AC. Reset 
once 0.3/3/30/3006 
ohms. Size' 205 x 110 • 84mm Sup-
plied complete with lauds, crocodile 
clops and weal carrying case. 

OUR PRICE £8.75  P&P 20p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opv 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 7544V 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300,A/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1 5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/36/306 ohm. DC 
accuracy IS. AC 1.5%. Knife edge 
pointer. mirror wale. Complete with 
sturdy metal carrying caw. leads and 
instructions. 

OUR PRICE £9.75  P&P 25p 

U91 Clamp VOLT 

AMMETER 
For thweuring AC volt 
age and current without 
breaking circuit. Ranges 
300/600V AC, Current 
10/25/10D/250/500_A. 
Accuracy 4%. Site 283 • 
94 n 36rnm. Complete 
with “rrying cage, leads 
and fuse. 

OUR PRICE £10.50  P&P 20p 

MODEL C7080EN 
Giant 6" mirror 

20,000 othr 
0/0.25/1/2.5/10/ 
so/ no/ woo/ 
5000V DC. 
0/2.5/10/50/250/ 
1000/5000V AC 
0/50uA/1/10/ 
100/500mA/10A 
DC. 0/26/2006/ 
20 Meg -20 to •50d8 

OUR PRICE £13.95 P&P 35p 

MODEL 500 
30,000 opt with 
overload protect 
hon. Mirror sale 
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. 12A DC. 
0/604/6 meg/60 megrahm. 

OUR PRICE £10.95  Cara paid 
Luther case for above £1.75   

KAMODEN 360 MULTIMETER 
sens,In a 

AC 10kohrn N 
5" mirror wale, 
overload protect 

V5/F10710,2205/ 
1000V DC. 5/101 
50/250/1000V 
AC. Current. 
0.01mA/0,5/5/50 
500mA/10A. 
R  t  01/ 
1/10/100 ohms/ 
1/10/1006 ohms) 
10/100M ohms. 
Decibels -20 to 
+432dB. Battery operated. Sail 180 • 
140 x FlOrnm. Supplied complete with, 
test leads etc. 

OUR PRICE €13.95 P&P 25p 

HIOKI MODEL 7009 
100,000opv. Overload 
protection. Mirror scare 
0 3/0.6/1.2/1.5/3/6! 
12/30/60/12o/30o/ 
600/1200V DC. 
1.5/3/6/12/30/60/150 
300/600/1200V AC 
15/300A/3/6/30/60/ 
150/500mA/6/12A DC 
24/2004/2M/201•1011ms 
-20 to +63dB. 

OUR PRICE £14.95  P&P2Op 

KAMODEN HM720B FET VOM 
Input wthedence 10 

0/.25/i/2.5;;"./10/50,15112.1r0, 
1000V DC. 0/2.5/10 
50/250/1000V AC 
0/25uA/2.5/25/250 
rnA DC. 
0/5k/50k/500k/5 +A 
500 Megothns 

OUR PRICE 

£14.95 PaP 3ou 

TMK MODEL 117 FET 

ELECTRONIC VOLTMETER 
Battery operated 
11 Meg input. 26 
ranges. Crime CA" 
mirror wel•. Sue 
149,117.60mm 
0.3-12000V DC 
3-300V RMS AC 
8-800V P-P. 
DC current 0.12 
12mA. Menton. 
up to 20001110hms. Decibels - 20 to 
•51dB. Supplied complete with thads 
and instructions. 

OUR PRICE £17.50  P&P 20p 

KAMODEN 72200 Multitester 
High sensitivity 
tester. 200.000 op' 
Or load protected 
Mirror ac t/.06,  3 

1;72712i1/6010/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0/13IJA/ 
1.2mA/120mA/ 
600mA/12A OC 
0/12A AC. -20 to 
.63dB. 0/24/2006 , 
2 Meg/200 Megohm 

OUR PRICE £16.95 P&P 30p 

370INTR MULTIMETER 
Features 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 
mA/1/10A DC. 
0/100mA/1/10A 
AC. 0/51.15 06/5006 
5 Meg/50 Meg. 
Decibels. -20 to •62511 

OUR PRICE £17.50  P&P 259 

High sensitivity I instrument for field M- r 
and laboratory work • Knife edge pointer. 
86mm. mirror scats  Ilw I 

1/..5 11 /110/2575/0/100/250/500/1000 
V DC.  0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current. 50uA/0.5/ 
1/5/10/50/250mA/1/5A DC.  0.25/ 
0 5/1/5/10/50/250mA/1/5A AC. Res. 
'stance  0.5/10/100/200 ohms/1/3/ 
30/3004 ohms. Decibels' -Ste •1056 
Berth, operated. Sae. 210 a 115 
9Ornm. Supplied in carrying case com-
plete with think. 

OUR PRICE £15.00  P&P 294 

TE40 HIGH SENSITIVITY 

AC VOLTMETER 
10 Meg input 
10 /encl. 0 001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
5cps- 1 2Milt. 
-40 to •50dI3 
supplied brand 
new complete 
with leads and 
instructions. 

OUR PRICE £17.50 P&P 25p 

TE65 VALVE VOLTMETER 
28 ranges. DC volts 
1.5-1500V. AC 
welts 1.5-1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Corn, 
piste with probe 
and instructions. 

OUR PRICE £17.50  PAP .10p 
Additional probes trrallobi• 
RP £2.12, HV £2.50   

TMK LAB TESTER 
100,000opr. 644" 

&Raw 
thort circuit check 
Senaithrity 100,000 
ow DC. 86 /V AC 
DC Volt,, 0.5/2.5/ 
10/501250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/10, 
10/100/500mA/2.5/10A. Resistanc•, 
14/104/1004/10 M. 100 Meg ohms. 
Decibels -10 to +49dB. P1asbc case 
with carrying handle. Si,. 190 x 172 
o 99rnrn 

OUR PRICE £19.95  Pay 25p 

MODEL U4311 Sub-standard 
Multi-range Volt-Ammeter 
Sonptiyity 330 
Ohnn/Voit AC 
and DC 
Accuracy 0 5% 
DC. 1% AC. 
Scale length. 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1 5/3/7 5/15/ 
30/75/150/300/750V DC. 0/750rriV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out device Supp-
lied complete with test leads, manual 
and test cerhIcete. 

OUR PRICE E49.00  P&P sop  

LB3 TRANSISTOR TESTER 
Taws ICO and B. 
PNP/NPN. Operates 
from 9V battery. 
Complete with all 
instructoomt eft. 

OUR PRICE 

£3.95  P&P 20p 

LB4 TRANSISTOR 

TESTER 
Tests PNP or NPN 
translator. Audio 
indication. Operateo 
on two 1.5V 
batteries. Complete 
with instructions etc. 

OUR PRICE 

£4.50  PAP 20p 

E veryday 

U4341 MULTIMETER 

TRANSISTOR TEST 
27 ranges. 16,700opv 
Overload protected 
Renew' 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/ 
6/60/601:44A DC. 
0.3/3/30/30OrnA AC. 
Resistance 0.06/ 
0.6/2/6/20/60/2004 ohms/2 Mature. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Sue 115 x 215 • 90min. 

OUR PRICE £10.50  P&P 20p 

• 
. • 

KAMODEN HM350 

TRANSISTOR TESTER 
alqh quality 
instrument to 
test reverse leek 
current and DC 
current. Ampli-
fication factor of 
NPN, PhIP, diodes. 
transistors, SCR's 
etc. 4" square 
clear scale meter. 
Operates from 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 

OUR PRICE £12.50  P&p 30p 

SlOOTR MULTI METER-

TRANSISTOR TESTER 
100,000opv. Mirror 
scale. Overked 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
30OrnA612A DC, 
0/104/1 Meg/ 
100 Meg. 
-20 to .50dB. 
0.01-0.2 MF D. 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, 
batteries and lead. 

OUR PRICE £14.95  P&P 25p 

Model 449A In Circuit 

TRANSISTOR TESTER 
Checks true AC. 
Bata in/out. Checks 
ICO. Checks diode, 
in/out. Checks SCR 
etc. Beta HI 10-500 
LO 2-50. ICO 0-
5000uA. 220/ 
240 V AC operation. 

OUR PRICE E17.50  P&P 2544 

KAMODEN HMG500 

insulation resistance teste, 
Rano* 0- 1.000  
Megohms. 500V  , 
Battery operated  ra 
Wide range clear 
meter 4"x 4." 
Complete with 
delua• carrying 
case, batteries and in... Pons 

OUR PRICE £19.95  P&P 300 

TE16A TRANSISTORISED 

SIGNAL GENERATOR 
5 ranges, 4006141 
to 30 Mrlt An 
inimpensir• 
instrument for 
the handy-men 
Operates on 9V 
battery. Wide 
oath! to reed 
wale. 900611, 
modulation. 
Si.. 149 0 149 • 92mm Compete 
with instruction• and leads 

OUR PRICE £8.97  P&P 25p 

1E22 SINE SQUARE WAVE 

AUDIO GENERATOR 
Sone 20cps 
to 20041-11 
on 4 bands 
Square 20 
cps to 30 
kHz. Output 

al°074. 
200/250V 
AC operation. &retailed brand new 
faxwanteed. with instruction menu.' 
and loads. 

OUR PRICE £17.50  P&P 37p 

ARF 300 AFIRE SIGNAL 

GENERATOR 
All transistor...ad 
compact fully 
portable. AF sine 
wave 1811, to 220 
kHz. AF square 
were 181-12 to 1004 
Ha. Output Sq1.10/ 
Sane wave 10V. 
PP OF 100411, to 
200MH. Output 
1V maximum. 
220/240V AC operation Complete 
with inttructions and lends. 

OUR PRICE £29.95  P&P 50p 
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AT201 Decade 
ATTENUATOR 
F requency range 0 - 
200k HZ. Anenuator  - - 
0 111dB, 0,1dB 
steps. Impedence 600 ohms. Input 
power maximum 30dBm. Suit 180 x 
90 a 55fmn. 

OUR PRICE £12.50  env 37p 

BELCO Sine Square Wave 
CR OSCILLATOR,,..  • 
Sine 18 x 200,000113 
Sewer. 18 • 20.000  6 
H, Maximum out 
put •10dB 110k 
ohms) Operates 
from internal barters.. Attractive two 
tone case. Size' 196 x 127 . SOnvin 

OUR PRICE £17.50  re,' 17p 

SWR METER Model SWR3 
Handy S1NR meter foe 
tra m...nor antenna align 
mem. with built-,n field 
strength meter. Accuracy 
5%, Impedance 52' Indic 
ator 100uA DC. Full 
scale 5 section collapsible 
antenna. Siz• 145 • 50 x 
60mm. 

OUR PRICE £4.25 P&P /Sp 

MODEL TE15 
GRID DIP METER 
T ransistor 'sad Oper 
ates as Grid Dip, 
Oscillator Absorb 
non Wave Meter and 
Oscillating Detector 
Frequency range 
440k Hr - 280MHz 
in six cods 500uA 
meter 9V battery 
operation Sue 
180 a 80 a 40mm 

OUR PRICE £15.00 P&P 200 

BVD5 Vernier TUNING DIAL 
App.) 1 ratio planetary 
dr,. vernier dial, Log 
scal• 0-180 degrees. 
Blank 1C•11111 1 -5. 
Dial siz• 128 x 76mm. &wren sae 
190 • 117 x 41mm. deep including 
knob and coupling. /4" diem shaft 

OUR PRICE £.62  P&P 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. 
All models-Input 230V 50/60Hz. 
Varied,. output 0-260V 
MODEL S260 GENERAL PURPOSE 
BENCH MOUNTING 

PAP 

18  £8.75  30p 
2.58  £10.00  359 
5A  £14.70  37p 
BA  £5.50  509 
10A  £28.10  75p 
128  £29.50  100p 
20A  £72.50 125P 
258  £72.50 130p 
408 £103.10 1509 

MODEL S2600 
2.5A  £8.75  30p 
lA  £10.00  35p 

POWER RHEOSTATS 
High quality ceramic 
construe t non. Wind-
ings embedded in 
vstreous enamel. 
Heavy duty brush 
mbar. Continuous 
rating. Wide wings 
available ex-steck. 
Single hole fixing. 14- diameter Webs 
Bulk quantities available. 

25 WATT 10/25/50/100/250/500/ 
1000 Ohms. £1.15  P&P 13O 
50 WATT  10/25/50/100/250/500/ 
1000/2500/5000 Ohms. 
£1.82  P&P 10p 

100 WATT 1/5/10/25/50/100/250/ 
500/1000/2500 Ohms, 
£2.34  P&P 15p  

RUH6 Reflex Horn Sputter 
Built-in driver 
unit. Impadence 
16 ohms. Power 
rating 10W. 
Reeponee 380-
700014z. Size 

= tiler end 
ehoek protected. 

OUR PRICE £4.97  P&P 3091 
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INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

Send s.a.e. for 8 page list of 
Semi-Conductors 8 Valves 

NEW SINCLAIR PROJECT 80 
MODULES & PACKAGES 

Z40 Power Amplifier   £5.45 
160 Power Amplifier   
Stereo 80 Pre .Amplifier   Ell 95 
Active Filter Unit   £6.95 
Project 805   £26.95 
PZ5 Power Supply   £4.98 
PZ6 Power Supply   £7.98 
P28 Power Supply   £7.98 
2 a 240/Stereo 80/P25  £25.00 
1 a 240/Stereo 80/P28  £27.75 
2 a 260/Ster•o 80/P28  £30.45 
Transformer for PZ8   £4.05 
POST & PACKING 35p each 

CLEAR PLASTIC PANEL METERS 
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 PLASTIC MODEL SD640 
Siz• 85 x 64nim 

50-0.50.A  .. 
100 0100uA.. 

5rnA 
10mA.. 
501nA 
100mA 
500mA 
1A DC 
5A DC 
10A DC 
5V DC 

£3.35 
£.30 
£3.30 
£3.25 
£3.35 
£3.30 
£3.20 
. 20 

15V AC30KV AC.. 
.. 

VU Meter  .. 

£3.20 
£3.20 
£3.20 
£3.30 
£3.30 
£3.45 

CLEAR PLASTIC MODEL SW100 
Sic• 100  80mm 

£4.55 
£4.35 

SOO A  £4.10 
50 0.50 8  ..  £4.35 
100-0- 100u A  £4.30 
twA 13.95 

£3.95 
5A DC  £3.95 
20V DC  £3.95 
5KV DC  £3.95 
300V DC .  £3.95 

EDGWISE MODEL PE70 
Siz• 90 • 34mm 

50 0 50uA 
1000 100uA.. 
lrnA 
300V AC.. 
VU Meter 

£4.15 
£3.95 
£3.75 
£.50 
£3.915 
£3.85 
£3.50 
£3.50 
£4.25 

MODEL ED107 EDUCATIONAL METER 
s.•• too • 90 x 150mm including terminsh 
A range of hgh quality 
movong cod instruments 
ideal for school expert 
menu and other bench 
applications. 3- mirror 
wale. The meter move-
went is wily eccessibl• 
to dernoristrote internal 
work ins. 

..  C7.60 100u A  £7.05 
50uA 

50-0.5(NA  £7.05 
1A DC  ..  £6.55 
5A DC  .. ::  £1.55 
5V DC  ..  £6.55  300V DC..  .. 
10V DC  ..  £6.55  500mA/SA DC 
15V DC  ..  £6.55  5V/50V DC .. 
20V DC ..  £8.55  5V/15V DC .. 
50V DC  ..  £S.55  IA/15A DC .. 

•  a • 

ES 56 
£7.70 
£7.70 
£7.70 
£7 70 

CLEAR PLASTIC MODEL 85P 
Sac 120 • 110nun 

50.8 E4.85 
£4.70 
£4.45 
£4.30 

50-0-50uA  £4.70 
100-0-100uA..  £4.45 
500.0-500uA..  £4.30 
lm A  £.4.30 
1.0-1mA  £4.30 

f.4.30 
lOrnA E4.30 

E4.30 
10OrnA •  ••  £4.30  300V DC ..  £4.30 
500mA  ••  £4.30  15V AC  £4.35 
lA DC  £4.30  300V AC  £4.35 
5A DC ••  £4.30  S Meter 1rnA ..  £4.30  
15A DC  ••  £4.30  VU M.tae  £5 .00 
30A DC  ..  £4.35  lA AC  .. .. • £4.30 
10V DC  ..  £4.30  5A AC  .. .. • £4.30 
20V DC  .•  £4.30  10A AC .. .. • £4.30 
50V DC  £4.30  20A AC .. .. • £4.30 
150V DC _  £4.30  308 AC  .. • £4.30 

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

CLEAR PLASTIC MODEL S0830 
5120 110 a 83rrwrn 

100uA  £3.70 
200uA  £3.65 
500uA  £3.45 

£3.75 
10041006A..  £3.70 
ImA E3.40 

E3.40 
iOwA C3.40 
60mA  f3.40 

£2.40 
£3.40 
£3.40 
£3.40 

108 DC  £3.40 
SV DC  £3.40 

10V DC  .. 
20V DC  .. 
50V DC  .. 
300V DC.. 
15V AC  .. 
300V AC.. 
VU Meter.. 

£3.40 
£3.40 
£3.40 
£3.40 
£3.65 
£3.65 
£3 85 

CLEAR PLASTIC MODEL 45P 
Size: 50 x 50mm 

E3.00 
10 0,8  £2.85 

£2.75 
£2.70 

50-D5OPA  £2.90 
100.0.100PA  £2.75 
600435001.8..  £2.65 
lmA  E2.65 

E2.65 
10.8 42.65 

E2.65 
£2.65 

500.8  £265  300V AC ..  £2. 0 
£255  S Mew lmA  £2.75 

5A DC  £2.65  VU Ma w  £3.00 
1011 DC  £3.65  IA AC  .. .. • £.65 
20V DC  £2.65  SA AC  . • £2.65 

£.65  10A AC  • £2.65 
300V DC  £2.65  20A AC  • £2.65 
15V AC  ..  £3.70  30A AG  . • £.65 

CLEAR PLASTIC MODEL 38P 
Sue 42 • 42min 

100uA  .  £2.70 
200u A  ..  £2.65 

50.0i5OuA  ..  £2.75 
10041 100uA ..  £2.65 
500.0-500u8..  £2.50 
twA  £2.50 
1.0.1mA ..  £2.60 

£2.60 
£2.50 

10mA .. ..  £2.60 
£2.50 
£2.50 

100mA  ..  £2.50 
150mA  ..  E2.50 
200mA  £2.50 
30OrnA  £2.50 
50Orn A  £2.50 
750mA  ..  £2.50 
lA DC  ..  £2.50 
2A DC  ..  £2.50 
5A DC  ..  £2.50 
10A DC ..  £2.50 
15A DC  ..  £2.50 
20A DC  ..  £2.50 
3V DC  ..  £.2.50 
10V DC  ..  £2.50 

£2.50 
20V DC  £2.50 
5KV DC  £2.50 
10KV DC  £2.50 
150V DC ..  £2.50 
30KV DC  £2.50 

£2.50 
750V DC ..  £2.50 
15V AC  £2.55 
5KV AC  £2.55 
150V AC .  £2.55 
300V AC  £2.55 
500V AC .  £2.55 
S Meter lmA  £2.55 
VU Meter ..  £260 

CLEAR PLASTIC MODEL SO460 
Su•. 59x 46inm 

50-0-50u A  .. 
100-0. 100u A .. 
lmA . 
5mA .. 
10mA.. 
5OntA 
100mA 
500mA 
IA DC 
5A DC 
10A DC 
5V DC 

£3.10 
£3.05 
£2.00 
£2.80 
£3.10 
£3.05 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 

10V DC  .. 
50V DC  .. 
300V DC.. 
15V AC .. 
300V AC.. 
v U Meter.. 

•• 
•. .• • 

£2.85 
£2.85 
£2.85 
£3.00 
£3.00 
£3.20 

POSTAGE & PACKING 15p 

CLEAR PLASTIC MODEL 65P 
Size 86 n 7861rn 

10 WA 
20(NA  .. 

50-0.50.A  .. 
100 0 IO WA . 
500 0 500u A .. 
ninA 
5mA .. 
lOrnA 
50mA . 
100mA 
500mA 
lA DC 
5A DC 
10A DC 
15A DC 
20A DC 
30A DC  .. 
50A DC  .. 
5V DC  .. 
10V DC  .. 
20V DC  .. 
50V DC  .. 
150V DC.. 
300V DC. 
15V AC  .. 

£4.10 
£3.45 
£3.35 
£3.05 
£3.45 
£3.40 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.10 
£3.20 
£2.85 
£2.85 
£2.85 
£2 85 
£2.85 
£2 85 
£3 10 

50V AC  £3.10 
150V AC  £3.10 
300V AC ..  £3.10 
500V AC ..  El 10 
S Motet lmA  £3.15 
VU Mater ..  E4 10 
lA AC  ..  • £2.85 
58 AC  ..  • £2.85 
108 AC  • E2.85 
20A AC  • £2.85 
30A AC  • £2.85 
5OrnA AC  • £2.85 
100mA AC  . • £2.86 
20Orn A AC  .. • £2.85 
500mA AC  . • £2.86 

BAKELITE MODEL S80 Enlarged Window 
Suit 80 • SOrnm 

SKinA E3.85 
bOCeA  £3.75 
50 0.8  £.35 
50-0-50uA  ..  £.75 
100-0-100PA ..  £3.85 
twA E3.00 
IA DC  £3.30 
SA DC  £2.30 
20V DC  £3.30 
5KV DC  £3.30 
300V DC  £3.30 
300V AC ..  £3.30 

£4.05 VU Meter  .. 

CLEAR PLASTIC MODEL 52P 
Sue 60 x 60min 

0.85 
£3.30 

50-0•50uA  ..  E23.12 
10043•10 WA ..  £3.25 

f2.75 
5mA ..  ..  f2.75 
10mA ..  ..  E2.75 
50mA ..  E2.75 
100mA  ::  £2.75 
500mA  £2.75 
IA DC  £2.75 
58 DC  £2.75 
1011 DC  £2.75 
20V DC  £2.75 
50V DC  ..  £2.75 
300V DC ..  £2.75 
15V AC  ..  £2.85 
300V AC ..  £2.85 

II 
S Me er lmA  £2.85 
VU Meter  £3.95 
IA AC  ..  • E2.75 
5A AG  ..  • £2.75 
10A AC  .. . • £2.75 
208 AC  .. • £2.75 
30A AC  • £2.75 

BAKELITE MODEL 65 siw eo. eon,. 

50-0-50uA 
100-0-IOWA.. 
500-0.500uA 
IwA 

1Wifi 
5rnA 
10mA.. 
50mA.. 
100.8 
500mA 
1/1 DC 
2A DC 
5A DC 
158 DC 
308 DC 
50A DC 
5V DC 
by DC 
20V DC 
50V DC  . 
150V DC 
300V DC 

£5.05 
£3.90 
£3.30 
£3.00 
£3.35 
£.30 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.86 
£2.85 
£2.85 
£2.85 
£2.85 
£285 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
U. 85 
£2.85 
£2.85 

30V AC 
50V AC  .. 
150V AC 
300V AC 
500V AC 
VU Meter 
lA AC  .. 
5A AC 
10A Ac, 
20A AC  .. 
308 AC  . 
50A AC  .. 
500mA AC 
50mV DC 
100mV DC 

£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£4.00 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.65 
£3.20 
£3.20 

2401 Wide Angle lmA METERS 
MW 1- 6 60).60mm 

£3.97  P&P 158 
MW 1 8 80080mm 

£4.97  P&P 159 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down 
Fully shrouded. 

130%1  £2.75  P&P lap 
150W 

300W 

£3.50  PAP 18P 
£4.50  PAP 23p 

500W 

1000W 

1500W 

2250W 

511100W 

£6.95 
£9.50 
£12 50 
£20.95 
£44.95 

P&P 339 

P&P 389 

P&P 43p 

P&P 50p 

P&P El 

Also see following pages 

ALL PRICES 
EXCLUDE VAT 

1 53 



CI5 PULSE OSCILLOSCOPE 
For dssplay of pulsed 
end periodic woo 
forms in &ket onic 
cocain. VERT. AMP 
Bandwidth: 10MHz 
Sonntivity et 100611, 
VRMS/mm 0.1-25 
HOR AMP Band. 
width 500kliz. 
Sansinvity 00  1004H. 
VR MS/rnm. 0.3-25 
Preen trnspered sweep 
1-30005.s. Free runnong 20-200 
kHz in nine range. Calibtator pips. 
220 x 360 x 430mm. 115-230V AC 

OUR PRICE £39.00  car, paid 

T133 Portable OSCILLOSCOPE 
3" tube. V snip 

0.1Vp-p/ 
CM. Bandwidth. 
1.511. -1 5MHz. 

X amp. sensttiety: 
0.9Vpo/CM. 
Bandwidth 1.51k - 
800461:. Input 
imped oc• 2 Meg 
Ohm. 20pF. Tone boo, Ito range. 
10H.  to 3001alit. Synchronnahon. 
Internal or otornal. Illuminoted wale 
140 • 215 x 33Ornm. Weight 15511.e. 
220/240V AC. Supplied brand new 
with handbook. 

OUR PRICE £52.50  PraP sop  

RUSSIAN C116 Double Begin 
OSCILLOSCOPE 
5 MHz pass band. 
Separate Ì I and Y2 
amplifier. Rect o, 
ulor 5" • 4" CRT 
Calibrated trp reel 

ro" re0Intt illi.s.w/crn 

di u me  s. 
ilnin ti  base 

Calibrator and empinuce Caltbotor 
Suppised compile,. with all accessories 
and instruction manual. 

OUR PRICE £87.00  cv” paid  

MCA220 Automatic Voltage 
Stabiliser 

1,'E ",:,8187-6122r0 
V AC. Output 
120V AC or 
240V AC. 
200V A rating 

OUR PRICE 
£11.97 

PS1008 Regulated POWER 
SUPPLY UNIT 
Solid nate. Output 
6, 9 or 12V DC up 
to 3 Amp. Mater to 
monitor current. 
Input 220/240V AC 
Size 100 x 82 • 
159mm 

OUR PRICE £11.97  P&P 25P 

PS200 Regulated PO WER 

SUPPLY UNIT 

Solid  . Variable 
output 5-20V DC  ',-
up to 2 Amp Ind.  ". 
pendent melon to 
monitor voltage and 
curont. Output 
220/240V AC 
Si.. 190 x 136 x 
98ahm 

OUR PRICE £19.95  Farm., 

EMI LOUDSPEAKERS 
Model 360 13 x 
unglo tweeter/cromover 
20-20,00001x 15 wee 
RMS. AvailabI•11 or 
15 ohms. 

OUR PRICE 
£7.25 eech P&P 37p 
Model 450 13 x 8" with 
twin tweeter/crone... 
55-13,000H: 8 won. 
RMS. Availabl• 8 oe 15 Mote 

OUR PRICE £3.62 incr. P&P 2Se 

ALL PRICES 
EXCLUDE VAT 

INCORPORATING LASKYS RADIO 

AND G. W. SMITH & CO. (RADIO). 

SUPER VALUE 
TOP QUALITY 
TRIO 
communications 
equipment 
TRIO JR599 RECEIVER 

11119 11 7 
4 4 

e 

Nine woo-bands covering 1.8-29.7 
Mtls. 144-146MHt and 101.1H. WWV 
SSB, Clan AM and FM. AF output n 
more then 1 watt. S Meter Squolch 
control. 8F0. Variable AF and OF 
control. 4-16 ohm output and jack 
for phones. Power ',B o om ., 100/ 
240V AC, 12/14V DC, Sac 270 • 
140 • 31Ornin. 

Our Price £132.50 4.‘16 
TRIO 9R590S RECEIVER 

.0000 W000j w.elL 

Four bands corer. . 5506 00 to 30 
Wit continuous and elotrwal band-
spread on 10, 15, 20,40 and 80 Intr. 
8 valve pius 7 diode 00001i 4 to 8 
ohm output and phone jack SSB-
CW, ANL, veriabl• 8F0 S Meter and 
lOpazale band w ood dial  IF frio• 
uency 445611,. audio output 10, wan. 
Variable OF onel AF ..in control. 
115/250V AC, with instruction. 

Our Price f.42.50 PAID 

TRIO JR310 SS' RECEIVER 

Coven 3.6, 7, 14. 21. 211, 28.5 and 
29.I MHz bands and W W/ 155411, 
SSB, AM and CW. AF output more 
than 1W. Cryetal controlled BFO for 
SSB S Motor. ANL etc. AC 110/120-
220/240V. Sao 330 x 179 x 310gorn 

OUR PRICE £75.00  cat, paid 

TRIO TR2200 RECEIVER 
Fully transistor 
owd_ponablo 
VHF tranoevor 
Will transmit and 
rOCIDIVIP on SIX 
channels . ..en 
144-146MM: 
I watt tort. 
nutter 12V DC 
internal or wit 
ornal supply. 
Built in charger 
for Ni Cad cells. 
Power/volume 
twitch. equalch controi, channel sel. 
actor, mw. socket, orphonokoternol 
W olof token Complete with m oo 
phone and 144.40, 144.72 & 146.32 
crystals. Size. 134 x 58 x 180mm 

OUR PRICE £79.50  ciir. paid 

UNR30 RECEIVER 

Four bond. co orine 560 le He 306,114, 
BFO. Bon in w oke. °peons front 
220/240V AC Brand new with in n. 

OUR PRICE £15.75  P&P 37p 

EIELEEK W5400 CAR 
TRANSCEIVER 

Solid   mob . niltletioal or 12 
volt DC neg. Tranenit, and receives 
on any 12 of 28 channels betw on 
14.1 and 146MHz. Power output lOW 
and 1W switchable. Controls. On/off/ 
volume, squalch and channel wlect. 
or.  Internal 3" wooker. Complete 
with dynamic mw. PTT switch, throe 
sets of crystals for 144.48, 144.6 end 
145MHz, mounting bracket and ins-
tructions. Soo  150 • 70 x 220mm. 

OUR PRICE £75.00  Pay sop 

LAFAYETTE HA600 Receiver 

Genet.. co orago 150 400•Hr  550 
kik-30..1H: FE T front nod 2 mach 
on ool filters, product detotor. None 
1111110/1. variabl• BFO ,S FAMOI, Band-
w oad and OF gain. 220/240V AC or 
12V DC. Brand new with inetructions. 

OUR PRICE £50.00  P&P 50p  

SH628 STEREO HEADPHONES 
Outstanding value. 
With sof t ear pads and 
adjustable hoodbanel. 
8- 16 ohms 20-
20,000Hz. Complete 
with lead and stereo 
plug. 
OUR PRICE £1.87  P&P 30p 

LHOZS STEREO HEADPHONES 
tight weight head 
PhOnin with jsedded 
oar pumas. 4/16 ohms 
20-20.000Hz 
Complete with 6 
load and plug 

OUR PRICE 
£1.97  P&P J0p 

7E1018 Deluxe Mono High 

Impedence Headset. 
So wn., magnetic 
headset with soft or 
pods. Impedance 2 600 
ohms 1600 ohms DC 
Frequency response 
200-4,000Hz 

OUR PRICE £2.25  P&P 70p 

DHO2S STEREO HEADPHONES 
Wonderful 
•nd excellent 
performance, 
combined Adjust 
abl• head band 
Inoodence 8 ohms 
20-12,000Hz 
C.omplete  N 'tg <spoll e3 
lead and plug 

OUR PRICE £2.25  ,....3op 

BH001 HEADSET and Boom 
Microphone 
Mowing coil Ideal 
for l.ngc.go 
torching, 
commune 
cations etc 
Headphone wripeckno .6 ohms Mc 
ropho . Impede.. 200 on .. 

OUR PRICE £5.95  P&P 30p 

SPECIAL BARGAIN II 
STEREOSOUND SPEAKERS 
Matched pan of 
stereo bookshelf 
W elton. Delik• 
teak .. ..red 
finish Size 
368 x 229 x 
190mm. 8 ohms 
8 watts RMS 16 
watts peak 

with 
Div 
i  

OUR PRICE 
£12.95 

r4: 

P&P SOp 

JOSTY 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with comp.. 
ho ws goy to follow instnictoons and 
cowered by full guarantee. 

Post end Packing 159 per kit 

AF20 Mono  .......  £4.80 
AF 30 Mono pre-amplifi•   £2.61 
AF3I0 Mono ...ohne.   £5.91 
AT5 Auto light control   £2.58 
AT30 Photo coil svench unit  £5.70 
AT50 400e1 Light dom ../ 

speed control  .   £4.80 
AT55 1.300W Light control/ 

spot. control   £5.70 
AT56 2,200W Login dimmer/ 

speed control. .......    011.90 
AT60 1 channel light control  £7.00 
AT65 3 charm.l light control £14.56 
HF61 MW narrator raelso._  £3.33 
HF65 FM Transmitter   £2.70 
HF75 FM tonsreor radio   £2.60 
HF3I0 FM tuner und   £15.111 
HF325 Deluxe FM tuner unit £24.12 
HF330 FM stereo decoder   £9.96 
HF395 Aeonl anolsher foe 

AM/FM bonds I, II, &  £1.77 
GP310 Ske w phaanolifierr  [21.27 
GU330 Tremolo unit   £7.50 
NTIO PSU 100mA/9-12V   £0.15 
NT300 Prof almond stabdreed 

PSU. 2 x 30V. 2.2A   £12.51 
1.1305 Trensastoe convene. 

12/15V AC/ DC to 6V, 
7.5V or 9V DC.   £450 

1.1310 PSU 240V AC to 2 x 
18V DC at 2A   £4.80 

NT315 PSU 240V AC to 4.15-
15V DC at 500mA......   E11.57 

AEI 100mW output stela   £1.65 
AE2 Pr...moldier   £1.26 
AE3 Dodo recent..   £2.00 
AE4 Flasher   £1.011 
AE5 Astable muinvit otoe   £1.015 
AE6 Monosuble multivibestor £1.02 
AE7 RC generator   £1.06 
AEO Base fine ............. -..-   99 
AE9 Treble filter   99 
AE10 CCIR filter.   99 

NEW FROM JOSTY-KIT 
'Amateur Electronics' 
The profess. .l book for tho amateur 
-covers the subset, from basic prin 
copies to advanced electronic techno 
on, Complete with circuit board for 
nuking to of the kits listed ob oe. 

OUR PRICE £3.30  Mo VATI 
P & P 259 Plue VAT 

FRUSTRATED 
EXPORT ORDER !! 
Philco Ford 5245 Mann Tape 
Recorder. 
2 track BSR deck 
with push bunion 
controls for OM, 
operation Tape 
counter end 
volume control 
Complete with 
hand 'microphone 
direct recording 
load, 1 200' reel of tape end spe• reel 
200/250V AC. Fully guaranteed 

OUR PRICE £17.50  P&P 759 
Philco Ford 5248 Mains Tape 
Recorder. 
Four track, 
two speed. 
PISMO lory type 
controls, tape 
counter. record  --
mg loot meter.  . 
volume and 
tone controls etc 
Complete with 
nd  opt, n lead for erect roc 

ending 1,800' of tape and sp 
200/r5OV AC. Fully guaranteed. 

OUR PRICE £27.50  Pisa 75p  

NE630 3 Station INTERCO M 

Mem& and two witonalione. Can be 
USeel on desk or wall mounted. Comp 
lets with cable and batteries 

OUR PRICE £5.25  P&P 50p 

SINCLAIR 
CAMBRIDGE 
CALCULATOR 
To build yourself. 
Complete kit of parts 
with stop by step 
motructions to build 
a full spectficetion 
pockot sized 
eakulator. 

OUR PRICE 
£24.95  P&P tree 
ALSO AVAILABLE READY BUILT 
Recommended Pr.. £2996 

OUR PRICE £27.20  P&P 25p 
Also available-
SINCLAIR EXECUTIVE 
Recommended Pr ow £39.00 

OUR PRICE £35.45  P&P 259 
SINCLAIR EXECUTIVE 
with MEMORY 
Recommended Price £49.00 

OUR PRICE £40.75  P&P 25p 

SPECIAL PURCHASE!! 
BSR 8 Track Player Chassis 
Famous BSR 
krack chossis 
as usod in 
model TOSS 
co...plot. with 
sol o and 
block oscut 
choon, ready 
to ht into 
cabinet. 
Output 125mV, 
240V AC. Overall sum OOP 155.215 

OUR PRICE £8.95  P&P5Op 

MP7 MIXER-PRE A MPLIFIER 
5 Microphone 
inputs each with 
individual gain 
controls oak mg 
complete miming 
teati me. Ba rney operated Si... 235 
x 127 • 76min. !meats. Macs. 3 x 3enV 
506, 2 x 3rnV 600 ohms. Phono. Meg. 
4mV 501. Phono Ceramic 100mV 1 
Meg. Output 250mV 100k. 

OUR PRICE £8.97  P&P 209 

FM TUNER CHASSIS 
6 trenestor 
high, quality 
tuner. Sa• 
only 153 x 
101 x 63rnm 
3 IF n orm 
DOlible tuned 
discriminator. 
Ample output to feed mon smolders. 

Op.,.,., on 9V booty. Coors IO8MHs Ready built, ready for use. 

Fantastic rah. for mono. 

OUR PRICE £5.95  P&P 209 
A1018 FM TUNER 
Spoil canon 
es above FM 
chassis but 
complete in 
cabonat wet& 
on/off twitch 
Si " 184 x 
86 • 127mm 

OUR PRICE £9.65  P&P 309 
Stereo multiplex adapter f. 97 

DT55B DIGITAL CLOCK 
MECHANISM 
Feature. 
24 hour 
ahem 

Vt rbiu  k 
in bur . , g 
On/off 
and auto 
alarm 'sleep reVitCh olununatod mr 
ary dial with hours, minutes and sec 
onds. AutornatKally turns off radon, 
TV, light etc. and with auto-Twitch-
ing will turn on again when required. 
24011 AC operation. Switch rating 
250V. 3 Amp. 

OUR PRICE £5.95  P&P 30,3 

BINATONE DS100 Niter 
Clock 
240V mains 
01:1•111Iton 
Ivory caw 
with huge 
clear numbers 
In, hors, 
onuto and seconds Sae 1911. 76 x 
82min 

OUR PRICE E4.50  P&P 30p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transestor 
arnplif oar opw 
ems horn meg 
notic, totemic 
or tune. 
inputs with 
twin stereo headphone wilpot. sod 
m oot. rolurvie controls for each 
channel. Operate, from 9V battery. 
INPUTS SonV and 10OrnV. 
OUTPUT 50mV per chennel. 

OUR PRICE £7.50  P&P 209 
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AUDIOTRONIC AMR9000 
Global AM/FM Portable Radio 

AUDIOTRONIC 
LOW NOISE CASSETTES 

LINEAR 202 
STEREO AMPLIFIER 

10 wave hands 
coveting AM 
535- 1605kHz 
LW 150-380 
kHz. MB 1.6 
4MHz, SW! 
4 - 8MHz. 
SW2 8-1.6 
MHz. SW3 
16- 24MHz 
PSE01 30-50 
MHz. PS112 148 1/4MHz FM 88 
108MHt Air 108 136MHz Feature 
time zone map and timing die Large 
clear scale. Telescopic aerial and built 
in aerial AFC on FM. 6-x4" speaker 
and personal earpiece. Battery/marns 
operation. Site 345 • 133 • 305mm 

OUR PRICE £36.00  P&P 50p 

AUDIOTRONIC DOLBY B 
Noise Reduction Units 
Reduce tape hiss by 3dB at 600Ht. 
6dB at 1200Hz and 10dB for an Iraq 
omelet above 3000H: Size 460 • 
203 • 79mm AC 220/240V 

For use with semi professional tape 
recorders. Frequency response 30Ht 
20kHz a 2dB S/N better than 7008. 
Full source/tape monitoring Switch 
able multiplex filter. SuPP1red roth 
test tape 

OUR PRICE £50.00  P&P 50p 

PROCESS 2 
For use with cassette and tape record 
ers Frequency response 301-1, 20kHz 
Swotchable multiplex filter. 2 Dolby 
calibration meters Off tape monitor 
no S/N better than 70dB. Supplied 
complete with test tape or cassette 

OUR PRICE £34.50  P&P 50p 

CT5050 Cassette Recorder 

PROCESS 4 1021 Stereo Listening Station 

Instant recording and PlaYing Pia.o 
key controls Automatic level control 
Built in speaker Complete with rem 
ote control rnrcrophon, carrying case 
and shoulder strap 

OUR PRICE £8.50  P&P 50P 

AUDIOTRONIC AC0660 
Stereo CASSetle Deck 

A beeutelully styled tour neck stereo 
deck with an outstanding spectfication 
offered at a remarkably low twice 
Incorporates a host of features includ 
mg 'washable noise filter, norm•l/ 
chrome tape selector, twin VU meter 
slider recordiplaybmk lend l controls. 
front panel headphone socket, record 
ing tndicator lamp, phono/Din lin* in 
put sockets. 3.5mm microphone on. 
sockets etc etc Frequency response 
40-12kFit 140-16kHz Cr021, S/N 
-45dB. Crosstalk 45dB. Separation. 
-35dB Noise limiter -6dB st 10kliz. 
Complete with sonnecfing leads 

OUR PRICE £39.50  513p 

INCORPORATI NG LASKYS RADIO 

AND G. W. S MITH & CO. (RADIO). 

TYPE  5  10  2s 
C60  C1.37  C251  E6.16 
C90  El 95  E3.70  (8.71 
C120  E2.38  £4.50  E10A5 

AUDIOTRONIC 
Cr02 CASSETTES 
TYPE  5  10  25 
CR60  E3 41  E6 72  C16 63 
CR90  E4 63  E9 19  C22 80 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE  Each  5  10 
4064  75p  C3 50  C6 50 
8061  99p  C4 70  E8 90 
OOP Cassettes 3p, Cartridges 58 each 
OVER 10 of either F RE E 

*̀- WALKIE 
10 TALKIES 

58 01.011 ,Jurt, 

OUR PRICE £24.95 per part 
P302 Two Channel 300mW 

OUR PRICE £52.50 per pan 
P1003 Three Channel 1 Wen 

OUR PRICE £1.25 per pair 
P&P 50p per parr 

NB Licence required for use in UK 

For braancing 
and gain %electron 
of ‘1::,ru.d  k dr ,aono.7 

tmility for stereo 
headphone 
switching Two 
gain controls, speakero  off Nide 
switch, stereo hem:Soho. socket 
OUR PRICE £2.25  PAP 15,3 

AUDIOTRONIC STEREO 
HEADPHONES 
LSH20 Individual 
volume controls 
Stereo/mono 
ossitch 8 ohms. 
40 19 000Hz 

£3.75  P&P 3OP 

151130 Open back 
type Individual 
tone and volume 
controls 8 ohms 
30 20.0130Hz 

OUR PRICE 
£5.95  P&P 30P 

LSH40 Two wm 
speaker system 
Individual 
volume controls 
8 ohms. 
20 - 20.000Ht 

OUR PRICE 
£7.50  P&P 301, 

ISF160 3- speaker 
units 8 ohms 
Complete with 
zipped r arrying 
case 
20 -20,000Hz 

OUR PRICE 
£8.95  P&P 308 

LSH50 Electrostatic 
with sell 
powered energioer 
and control unit, 
with headphone 
speaker selector 
4 -32 ohms 
20-24,000Hz 

OUR PRICE 
£16.95 P&P 300 

LEDM400 4 channel 
dynamic head 
phones Each ear 
coerce has four 
drive units 
4-32 ohms 
20 - 20,000Ht 

OUR PRICE £9.95 P&P 315, 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised, 
battery operated 
Simply plug in 
microphone, guitar  .0 
your amplifier Voium. control and 
depth of reverberation controi Be•I 
walnut cabinet 184 • 77 . I 08rnrn 

OUR PRICE £7.50  Fre.e aoo 

SPECIAL 
BARGAIN' 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 way speaker systenio 
25 Watts 4 8 ohms 40Ht 
Sue 560 • 340 • 255min. appro. 
Wood grain finish with black fronts 

OUR PRICE £20.95 PR P&P et 

RECORD DECKS P&P 50p 
&SR McDONALD 
C114 Mini    £3.95 
C129 Mono    £5.50 
C137  .    £7.00 
510. TPD1   £12.55 
610  .    £11.30 
610/TPD1 ...   £15.35 
710   (23.10 
810   E28.25 
MP60   £8.85 
MP60/ADC KB   £10.90 
MP60/TP131   £14.15 
HT70   E11.60 
HT70/ADC K7E   E14.25 
HT70/TP01  £16.55 
CONNOISSEUR 
001 Ko   £10.20 
BDI Chassis.   £12.50 
BO2/SAU2JCheseas.  £26.50 
1302/SAU2/Plinth/Cover ...  £32.25 
GARRARD 
10257 Stereo   E4.95 
2025TC Less Cartridge   E6.35 
2025 TC/KS40A   E6.95 
SP25 Mk3   £ff.25 
SP25 Mk3/G800  £10.95 
SP25 M1.4/M75 -6   (13,90 
SP25 Mk4    £10.90 
86SB .  E20.00 

£11.15 
5172B   £17.76 
SL95B  E28.00 
401   £28.60 
ZERO 100   E34.10 
ZERO 100S   £31A0 
ZERO 10058   E29.70 
001 DOING 
G101/P/C Mk2   £22.50 
0172   E25.45 
G172P    E33.75 
0175   £32 20 
GL75P   £41.65 
6178   E34.60 
0178/P/C   £56 25 
GL85/P/C   £72 00 

RECORD DECK PACKAGES 
BSR McDONALO  P&P 75p 
210/SC7M   £7 90 
C129   £9.50 
MP60/G800 Console   E17.85 
MP60/TPD1/ADC 68. .....  E16.97 
MP60/M44. 7 Console   £17.50 
HT70/TP131/ADC K7E   £19.20 
610/TPDI/ADC 68   C19.42 
GARRARD 
2025TC/9TA HCO..  . 
SP25 Mk3/G800. 
SP25 Mk 3/M44E 
SP25 Mk3/M44 7 ... . 
SP25 Mk 3/M55E. 
SP25 Mk3 Module 1.475 -6 
AP76/G800   
AP76/G800E   
AP76/M44-7   
AP76/8644E   
AP76/M5SE   
AP76/M7SED   
AP76/M7SEJ... 
GOLDRING 
0172/0800   
GL 75/G800   
6175/0800E   
6178/6800   
6178/0800K   
G101/P/C/G800   
PHILIPS 
GA105/GP200  
GA205   
GA207   
RANK °ONUS 
B020000   E43.60 
BA4000   ES3.95 
006000   E67.50 

WHARFEDALE 
Lrnion W30 Teak   £23.90 
Linton W30 Wh,8e   £25.10 

E11 35 
E17.10 
C18.25 
(17.80 
(18 80 
C19.45 
E26.75 
E28 95 
E27.50 
£28.00 
£28.60 
E35 20 
£31 20 

E35 65 
£40 90 
(43.35 
£45 65 
(48.16 
(23 70 

£12.40 
£17 40 
E20 90 

20 Watts RMS Stereo Arnpidier with 
controls for volume, balance bass and 
treble Mono/Stereo switch, loudness 
and scratch filters Uses 20 Silicon 
transistors. Inputs I ot magnetic and 
crystal cartridge. Au, and tape. 

OUR PRICE £22.50  P&P 50p 

SPECIAL BARGAIN' , 
PHONIC 10 Two Way Speakers 
Matched pair 
of compact 
book•shelf 
weaker% of  I 

Incorporating 
unique design 

fa,92-uheIncgh, 

& 6 ' woofer 
8 ohms imbed 
once. Scr• 348 • 
228 • 110mrn 

OUR PRICE £8.85 Pair  P&P 50P  

LEAK TRUSPEED Mk3 
RECORD 
DECK 
PACKAGE 
I ncorpor. 
Ing 
low 
speed 
synchron 
ous hystermis 
motor giving 
constant turntable 
speed. 33 and 45 rpm Cmt Anion 
iniurn turntable. Fitted Goldring 175 
arm and 0800 cartrodge, complete In 
plinth with perspex cover Size 321 • 
400 • 191nun inc. cover. AC100 130 
and 200.250V. 

OUR PRICE £35.95  P&P is 

AUDIOTRONIC AMC50E 
STEREO Magnetic CARTRIDGE 
Made by 
SHORE the 
AMC50E 
offers prof 
essionel pert 
orrnance at a 
budder Price 
Frequency 

'2 = 10kHz 
Output voltage 
6.6rnV. Compliance 5 • 10 6 cm 
dyne Trmking force S. to 2 grammes 
S us  Eliptical diamond 0007- • 

OUR PRICE £4.50  P&P 12p 

AD-76K 
STEREO 
MAGNETIC 
CARTRIDGE 
Frequency 
response 20Hz 
204Ht. Output. 
5nIVIlkHz 5 cm/sacl. 0.7 mil conical 
diamond stylus. Channel separation 
20.01. Tracking weight 14 - 7", gm, 
Original price £3.50 

OUR PRICE E1.95  pnP 12p 

TELETON 
F2100 
STEREO 
RECEIVER 
SYSTEM 

6 watts per channel AM/FM Stereo 
tuner amplifier, G  d 2025TC roc 
old deck serth plinth, cover and stereo 
cartridge, and a pair of Keletron LS50 
speakers SUPER VALUE , 

OUR PRICE £48.50 & ins.  1. 75 

ALL PRICES 
EXCLUDE VAT 

CALL INTO YOUR 
NEAREST BRANCH 
OR ORDER WITH 
CONFIDENCE BY 
MAIL ORDER 
CENTRAL LONDON 

10 TOTTENHAM CT RD 
27 TOTTENHAM CT RD 
33 TOTTENHAM Cl.RD 
42/45 TOTTENHAM CT RD 
87 TOTTENHAM CT. RD. 
257 8 TOTTENHAM Cl RD 
21 OLD COMPTON ST 
3 LISLE ST WC2 
34 LISLE ST. WC2 
118 EDGWARE RD. WI 
193 EDGWARE RD. W2 
207 EDGWARE RD W2 
311 EDGWARE RD W2 
346 EDGWARE RD. W2 
382 EDGWARE RD WI 
109 FLEET ST. EC4 
152 3 FLEET ST FC4 
378 HARROW RD WO 

01-617 2232 
01-637 3715 
01-636 2605 
01-616 0845 
01.5803739 
01-580 0670 
01-437 9169 
01-437 8204 
01-477 9155 
01-723 9789 
01-723 6211 
01.713 1271 
01.262 0317 
01-723 4453 
01.723 4194 
01.353 5812 
01-353 2833 
01.1069530 

ESSEX 

86 SOUTH ST ROM/ ORD 70-20218 

SURREY 

1046 WHITGIFT CENTRE. CROYDON 
01-661 3027 

27 EDEN ST KINGSTON  01.546 1845 
12 HILL Sr. RICHMOND  01.948 1441 

KENT 

S3 57 CAMDEN RD.11.11111111DGE WELLS 
0892-23242 

LEICESTERSHIRE 

45 MARKET PLACE. LEICESTER 
0533-S37678 

ALL BRANCHES OPEN FROM 
9am to 6pm HON TO SAT 

HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE 

THE HYDE INDUSTRIAL ESTATE 

THE HYDE LONDON NW9 6JJ 

TELEPHONE  01 205 3735  5651 

MAIL ORDER SPECIALISTS 
We otter a speedy and effictent 
server e by mad order 
RETV1.1011.1 to add 10  VAT to 
total value of good. including 
<a men , and packing and send 
cash ....Oh order to head office. 
TO AVOID DELAYS !LEASE 
PRINT NAME AND ADDRESS 
CLEARLY IN CAPITALS 

BARCLAYCARD 
ACCESS 

L. 
Holder• welcome 
call into any branch 
or telephone your 
order to head office 

CREDIT TERMS evadable for 
Person. , Shoppers on sales of 
£50 and over 

BARGAIN CENTRE 
Many specie/ clearance off er• 
and end of stock lines at 
87 TOTTENHAM COURT RD 
FOR PERSONAL St1OPPERS 

EXPORT Per sooal e • por It 
di/ranged for oversee% visitor. 
at ell our Wenches 
Goods de•patc hell to all parts 
of the world through our lE•port 
Marl Order Derfintmen1 
Immediate attention yet,. to 
orders 

CHEQUES ACCEPTED 

FROM PERSONAL 

SHOPPERS ONLY WITH 

BANKERS CARD 
All PRICES CORRIC7 AI 
Id I 74 III! SUBJECI 
10 CHANGE I 60 I 
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DABAR MN3 MIXER KIT 

1 

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

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

* Uses advanced design with five Integrated circuits. 
* Slider fader volume controls mount directly on P.C. board. 
* Full range bass and treble controls. 

* Guaranteed top grade components with fibreglass printed circuit board. 
ready-drilled and tinned. 

* Battery operated (2 5 PP3) not supplied with kit. 

* Easy to follow assembly instructions (available separately 260). 
* Attractive reedy punched laci• plate, available at extra cost, MVOS that 
professional finish to the unit. 

* Size: 9.5' a 4-8" ar. 
PRICE: KIT ONLY 411-011 

FACIA PLATE LI • 54 
MANUAL AND ASSEMBLY INSTRUCTIONS Up 
AVAILABLE READY BUILT WITH FACIA £15•119 

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

S.A.E. ALL ENQUIRIES 

DABAR ELECTRONIC PRODUCTS 
98, LICHFIELD STREET, WALSALL, STAFFS, WS ! 111Z. 

IMM 

become 
a RADIO-AMATEUR! 

17 ALBERT Gc), 
LONDON E15 IHJ 

COMPONENTS 
ELECTRONIC CO MPONENTS FOR 

E.E. PROJECTS 

SPEED GUARD . MAR. 74 

POWER SUPPLY UNIT 
SLIDE TIMER FEB. 74 
FETSET  JA N. 74 

TREMOLO  DEC. 73 

WAA-WAA 
BETA FUZZ-TREBLE 

SEPT. 73 

PER  74 

JA N. 73 

SEE COST BOX 

£7.80 

£2.10 

£2.00 

£2.10 
£1.50 
£1.50 

(For Beta Fuzz-Treble, Component board compo-
nents only). 

BETA TRANSFORMER  £1.85 

MAIL ORDER ONLY 
S.A.E FOR ALL ENQUIRIES 
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learn how to become a radio-amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free!  Brochure without obligation to 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME 

ADDRESS 
EFS 3.4. 

BLOCK CAPS please 

B.H. COMPONENT FACTORS LIMITED 
Dept. E.E. 61, CHEDDINGT ON ROAD, P1TSTONE, 
N•ar LEIG HTON BUZZARD. BEDS. LU7 9A Q 

Tel.: Cheddington 668446 STD 0296/  GIRO No. 331 7056 
Catalogue FREE. Callers please phone first 

SPECIAL RESISTOR KITS (6 W 5% or fW 5% CARSON FILM) 
10E12 Kit: 10 of each El2 value, 22 ohms.--1M. a total of 570, £3.110 net 
25111 Kitt 25 of each El2 value, 22 ohms —IN, a total of 1.425, £7 .20 net 

POLYESTER CAPACIT ORS M ULLARD CIIO 1.90V 
0: 0.01, 0.015 0-022. 0.033. 0-047, Ifp each; 0-068, 0-  0-IS. 4fp each; 
0.22. SIP; 0.3i. SP; 0.47. 910; 048. 110; I 0, 13p; 1 •5, 22p; 2.2, 23p. 

M ULLARD POLYESTER CAPACIT ORS C2116 SERIES 
160V: (aF) 0.01. 0.015. 0.022, lfp; 0-047. 0-068, 3fp; 0.1, 0-15, 40: 
0•22, 50,• 043, 40; 0.47, 7-be; 048. 11p; 1 -0. Ilfp. 
400 Y' (OF) 0.001, 0/0015, 00022, 0-0033, 0.0047, 2,10; 0.0068, 0/01.0/015. 
0 021,0 .033,3;p:0 047,0 068.0 1,410.0-15,61p.° 22,8412.0 33, 12p.0 47,I4p. 

MI NIATURE M ULLARD ELECTRONICS 015 016 017 SERIES 
(...F VI: 1 63, 1• 5 63, 2 2 63. 3 3 63.4 40, 4.7 63, 8 40, 10 16, 10 63, 15/16, 
15 63,16 40, 22 25, 22 63, 32 10, 33 16, 33 40, 32 63, 47/10, 100 10,10015, 
150/16, 220 10 All Above 6p. 47 63, 8p; 68 63. lip; 100,63. 14p; 220/16. Op; 
220/63, 21p; 330 16, 12p; 470 6.4. 9p; 470 40, 20p; 1000/16. 209: 1500/16, 
25p; 2200 ,10. 25p. 

ELECTR OLYTIC CAPACITORS, Tubular and large can 
(/iF V): 2.2 25. 2-2 63, 4-7 10, 4-7/25, 4.7/63, 22 ,10, 22/25. 22/63, 5p; 2/10, 
10 10, 5010, 100 10, 10 25. 50 25, 10/50, 54p; 200 10. 100/21 50/50, 64p; 
500 10, 200,25, 100,50, 9p; 1000/10, 500 25, 200-50, 11p; 2000/10, 1000/25, 
500 50, 16 4; 1000'50, 39p; 1000/100, 66p; 2000 25, 27p; 2500/12. 17p; 
2500/25, 33p; 2500 50, 62p; 3000/50, 72p; 5000 25, 66 4 5000 ,50. 94p. 
HI-VOLT:  8 350, 14p; 16'350. 19p; 32/350. 15p; SO 250, 1 ; 100/500, 331). 

MINIATURE CERAMIC PLATE CAPACIT ORS 
50V: (pF) 22, 27, 33, 39, 47, 56, 68. 82, 100, 120, 150, 180, 220, 270.330, 390, 
470, 560. 680, 820, 1K, 11(5, 210, 310, 4K7, 61(8. (0) 0-01, 0-011 0.022, 
0-033, 0-047, 24; 0 1, 30V, 44p; 0.1.  100V, 3.1p.   
CARSON FILM RESISTORS 6W 5%10 ohms -2-2M,  W 5% 10 ohms — 
IN, 1p each' or 100 for 62p; 1,000 for g4.38. 
;METAL FILM RESIST ORS IW 5% 10 ohms —I0M. lip each or 100 
or II -10. 15E12 KIT i IS each value 10 ohms -10M) O.   

Veroboard  0-I  0 15 
11 a Sin  lip  28p 
2 a nin  26p  19p 
3 a Sin  Up  33p 
3 a nin  28p  28p 
2 x lin  7p  7p 
2 x Sin (plain)  —  14p 
26* 3§in (plain) —  12 P 
5 x nin (plain)  —  up 
Insertion tool  59p  59p 
T ack cutter  44p  44p 
Pins, pkt. 25  10p  10p 
2 pin DIN Plug, lip; Skt.. 
10p. 3 pin DIN Plug, 13p; 
Skt.. 10p. 5 pin DIN Plug, 
180°, 15p; Skt., 12p. Tran-
sistor Equiv. Book, 40p. 
Carbon pots 5K-2M log. & 
lin.  single  16-4,  single 
with switch 269, dual 46p. 

1N4002 77 
1N4003 
1N4004  1160 
1N914  7p 
L9I4  ISp 
0071  lip  S.C.R. 
0075  17p  50V IA  290  3A  33p 

I 0083  20p  "/V  IA  331)  3A  40p 
400V IA  300  3A   150P 

Screened wire, m.   5i P 
Twin screened wire, m   10p 
SterCO S.C. wire. T.   lOp 
Connecting Wire, all colours, in.   1.p 
Neon bulb 901/ wire ended  3 for 24p 
Preset skeleton pots 1K-1N  6p 

ALL PRICES INCLUDE V.A.T. 
C. W.O. only. P. 8, P. 100 on orders below LS. 

Discount: (10 -10 %. (20 -15 %. 
Export Order enquiries welcome (VAT free) 

QUA NT1TY DISC O U NT 
SPECIAL BULK BUY PRICES 
ARE  AVAILABLE  BY 
QUOTATION FOR LARGE 
PROJECTS  AND  TRADE. 
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Amply your 
interest in Electronics! 
Now you can take an even greater and wider interest in electronics with 
the help of PRACTICAL ELECTRONICS, Everyday Electronics' associate 
magazine. 

An authoritative pace-setter in the field of applied electronics, PRACTICAL 
ELECTRONICS is widely read by professional technicians and engineers 
as well as students who all find it an invaluable source of information 
relating to both practical and theoretical matters. 

Don't miss this New beginner's series 
First steps in Circuit Design 
Starting in April  This important new series will enable even the novice to start 
learning how to design circuits from scratch. This additional ability will double the 
enjoyment to be derived from the exciting hobby of electronics. 

Also one of the projects in the April issue.. 
Liquid Crystal Alarm Clock 
Mains operated clock with an attractive liquid crystal display - the very latest in 
readout systems. An exciting project for the more experienced constructor. 

Special pull-out feature 
Camera Electronics 
A special survey of electronic aids found in commercially available automatic and 
semi-automatic cameras. Well worth looking into ! 

PRACTICAL 

April issue out mid-March*  25p 
Place a regular order for Practical Electronics and Everyday 
Electronics every month with your newsagent! 
*Subject to the current national industrial situation at the time of going to press. 
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The Sinclair Cambridge... 
no other calculator is so powerful 
and so compact. 

Complete kit- £24•95!  
The Cambridge — new from 
Sinclair 
The Cambridge is a 
new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 
compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price — and by building it 
yourself you can save a 
further £5.50! 

Truly pocket-sized 
With all its calculating 
capability, the Cambridge 
still measures just 
" x 2"  That means 

you can carry the Cambridge 
wherever you go without 
inconvenience — it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16-type 
batteries which give weeks of 
life before replacement. 

Easy to assemble 
All parts are supplied — all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 

The cost ? Just f27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 — so you're 
saving £5.50! Of course we'll be happy to 
supply you with one ready-assembled if 
you prefer — it's still far and away the best 
calculator value on the market. 
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Features of the Sinclair 
Cambridge 
*Uniquely handy package. 
41" x 2" x  ", weight 3L oz. 
*Standard keyboard. All you 
needforcomplex calculations 

*Clear-last-entry feature. 
*Fully-floating decimal point. 
*Algebraic logic. 
*Four operators (-},  x, 
with constant on all four. 

*Constant acts as last entry 
in a calculation. 

*Constant and algebraic 
logic combine to act as a 
limited memory, allowing 
complex calculations on a 
calculator costing less 
than £30. 
*Calculates to 8 
significant digits, with 
exponent range from 
10-"to1079. 
*Clear, bright 8-digit 
display. 

*Operates for weeks on 
four U16-type batteries. 
(MN 2400 recommended.) 



A complete kit! 
The kit comes to you packaged in a 
heavy-duty polystyrene container. It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents: 
1. Coil. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick-film resistor pack. 
5. Case mouldings, with buttons, 
window and light-up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 
(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book -- free! 
If you just use your Sinclair Cambridge for 
routine arithmetic —for shopping, 
conversions, percentages, accounting, 
tallying, and so on — then you'll get more 
tnan your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

2.40, 0)06,0 3 

41[5.1 
mr,Ett3Ct' 
1.1i.0(.40 
1-0333)C.13  
C3C "C43 ••••• 44.4 

.** •..44 
4.4 ". 

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact-packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations. 

Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no : 699483 England 
VAT Reg. no . 21 3 81 70 88 
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Why only Sinclair can make you this offer 
The reason's simple: only Sinclair — Europe's largest electronic calculator 
manufacturer — have the necessary combination of skills and scale. 

Sinclair Radionics are the makers of the Executive — the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 

But that in itself wouldn't be enough. Sinclair iso have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them — the Sinclair Project 60 stereo modules. 

It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money-back, no-risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch — and we guarantee a correctly-assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form: £24.95 + £2.50 VAT. (Total: £27-45) 
Price fully built: £29-95 + £3.00 VAT. (Total: £32.95) 

EE 3 74  I 

I  To: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

Please send me  Name 

r] a Sinclair Cambridge calculator kit at 
£24.95  £2.50 VAT (Total: £27.45) 

ri a Sinclair Cambridge calculator ready 
built at £29-95  £3.00 VA1 
(Total: £32.95) 

•I enclose cheque for £  , made 
out to Sinclair Radionics Ltd, and 
crossed. 
•Please debit my • Barclaycard/Access 
account. Account number 

Address 

I'Delete as required.  PLEASE PRINT 

MEN  MIMI MI NI = NEN Min 
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everyday 
electronics 

CLASS DISTINCTION 

Things aren't always what they appear to be. 
This certainly applies in the case of electronic 
circuits. For example, when trying to classify 
projects into "simple" or "complex" just what 
criteria does one apply? A cursory inspection of 
a circuit diagram and a count of the components 
does not necessarily provide a true guide, 
especially where integrated circuits (i.c.'s) are 
included. 
Clearly there are two different methods by 

which an electronic project can bp "weighed." 
One is by considering, in its entirety, the elec-
tronic system involved. This provides an instruc-
tive insight into the fundamental principles 
upon which the project is based, and certainly 
is a rewarding exercise for the serious student. 
The second method relies upon consideration 

of the purely material form of the project, and 
is based essentially upon the number and nature 
of the components employed. For the general 
constructor this is the more realistic yardstick 
to adopt. The degree of complexity in actual 
building terms is, after all, the most important 
factor he is concerned with, apart from cost. 
But, in the end, is there any significant 

difference between these two methods of project 
appraisal, it might be asked. Well the difference 
is very real. And it is increasing by leaps and 
bounds thanks to the wider use of integrated 
circuits. More circuit complexity in fundamental 
design, but without corresponding increase in 
constructional work. It may seem impossible, 
but it is really true. 

Our April issue will be published on Friday, March IS 

As a case in point, take a look at this month's 
Speed Guard. In purely electronic terms the 
system employed is of a reasonably complex 
nature, and the diagrams may be a little off-
putting to the less experienced. But further 
inspection reveals that the complexity lies 
mainly within the two i.c.'s. These components 
(complete circuits or building blocks in their 
own right) can be viewed quite simply as black 
boxes. Their internal operation can be taken for 
granted. To the constructor they are just other 
components. 
The more theoretically minded may shrink 

from this pragmatic approach. But it makes 
sense for the average person who wants to 
utilise and enjoy electronics in the fullest 
manner possible. 

EDITOR F. E. Bennett  •  ASSISTANT EDITOR M. Kenward  . •  B. W. Terrell B.Sc. 

ART EDITOR J. D. Pountney  •  P. A. Loates  •  K. A. Woodruff 

ADVERTISEMENT MANAGER D. W. B. Tilleard 

IPC Magazines Limited 1974.  Copyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully 
protected, and reproduction or imitations in whole or part are expressly forbidden. 

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press. 

Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4.  Phone: Editorial 01-634-4452; Advertisements 01-6344202. 
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HOME RADIO (Components) LTD Dept EE, 234-240 London Road. Mitcham,CR4 3110 Phoii O1-u48 8422 

— 4 Which type of Shopper 

Shopper A, enthusiastic to a fault, is deter-
mined to track down the components he needs 
for his next project. We'll overlook the fact 
that he'll probably end up with pneumonia! 

Shopper B learnt his lesson long ago—now 
he simply sits back and orders all his require-
ments from his Home Radio Components' 
catalogue. The worst that could happen to him 
is that, being so absorbed in the catalogue, 
he might burn his toast! That's a small price 
to pay though for the comfort, convenience 
and economy of ordering components this way. 

soworoVòNe°"" 

are YOU ? 

You too can join the blissful "B's"—there must 
be about 100,000 of them. To get your catalogue 
(240 large pages packed with 6,800 items, 
1,770 of them illustrated) simply post the 
coupon with your P.O. or cheque for 77p. 
(55p  plus 22p  post  and  packing.) Every 
catalogue contains 5 vouchers, each worth 
10p when used as directed. Regularly up-dated 
price lists are supplied to you free, and full 
details of our popular Credit Account Service 
are given in the catalogue. 

The price of 77p applies only to catalogues purchased by customers in 
the U.K. and to BFPO addresses. 

POST THIS COUPON with your cheque 
or postal order for 77 pence 

Please write your Name and Address in block capitals 

Name 

Address 

HO ME RADI O (Co mponents) LTD 

Dept. EE, 234-240 London Rd., Mitcham, CR4 3HD 
Regd. No. 
912966 
London 
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AUDIO 
FREQUENCY 
OSCILLATOR 
Features variable output level and frequency continuously 
variable from 10 to 10,000Hz. 

PRACTICAL construction projects often involve checking out various parts of the circuit to 
see if they are working properly. An Audio 
Frequency Oscillator and a pair of earphones can 
be used for testing circuits for amplification. 
Although the oscillator described in this article 
is very simple to build, it gives a very useful 
range of frequency and voltage. It uses any 
supply voltage between 18 and 30 volts, its out-
put being virtually unaffected by the voltage of 
the supply. The Power Supply Unit described in 
last month's issue provides a suitable source. The 
unit employs an integrated circuit which gives 
a simple, but high quality oscillator. 

THE INTEGRATED CIRCUIT 
The integrated circuit comprises a high gain 

amplifier with two inputs; pin 2 is a negative 
feedback input and pin 3 is a signal input, the 
negative feedback controls the gain. The prin-
ciple of this amplifier is illustrated in Fig. 1. 

7 6 5 

• 
I 2 3 I. 

TOP VIEW OF 
ICI 

INPUT 
OUTPUT 

+15 VOLTS 

0 VOLTS 

-15 VOLTS 

Fig. 1. A fundamental configuration for the 741 
when used as an amplifier. 

The ratio of resistors R, and R, sets the gain 
which may have any value from 2 to 100. 
according to the formula: 

Rf 
Gain = 1 + — 

R, 

Note: R, must always be greater than 500 ohms. 
If both R, and lir were 1 kilohm, then the gain 

would be 2. However. if R, was increased to 
100 kilohm then the gain would be 101. By this 
means the integrated circuit may be used in a 
variety of different circuits requiring an ampli-
fier. On no account should any connection be 
made to pins 1 and 5 as they are connected 
internally. 

THE OSCILLATOR 
The complete circuit diagram of the oscillator 

which incorporates the integrated circuit is 
shown in Fig. 2. This particular oscillator is 
called a Wien Bridge Oscillator. The ratio of R4 
and thermistor RTH1 in series with R5 deter-
mines the gain according to the above formula. 
The thermistor RTH1 is a vital component, 

without which the oscillator will not function. 
The thermistor in this circuit stabilises the out-

1;1 

Vt. • 

"c 

roximate cost 
of components 
including V.AI 

£6.60 plus case 

142 veryday Electronics, March 1974 



5 6k!) 

2kII 

C2 1 1 1-5pF 

F045Af _o  

C41  I0.0150. 

R 2 

5 6k0 

RTH1 

0. 

3 

_ _ 

63  VRIa 

1.9.(1 10k!) 

VRIb 

'Cl 

741 

7 

R6 

•  • 

CSI  C6 

Sib 

15pF 

C8 

_1 I 
/0)..F 

0-015pF 

JR 2 
411 -- --(SK1 

TM) 

OUTPUT 

 CSK2 

+ CSK3 

Fig. 2. The complete circuit diagram of the Audio Frequency Oscillator. 

put oscillation, exchanging it tor a resistor pro-

duces a distorted output signal. 
With Si in the x10 position the feedback from 

the output through C5, R6 and the twin gang 
potentiometer VRI to pin 3 of the integrated 
circuit produces oscillation. With this network 
positive feedback occurs at one frequency only. 
The frequency corresponding to the minimum 
setting of VR1 is given by the formula below. 

Frequency 
27r C5 R6 

This is the higher frequency, 100Hz, on this 
range of the switch Si. 
When VR1 is turned to its maximum resist-

ance, the minimum frequency is given by 

Frequency - 2.7C5 (R6+ VR I) 

giving 10Hz. 
On the other two ranges, (a) x100, (b) x1000 

the minimum and maximum frequencies are 
(a) 100Hz and 1000Hz, (b) 1000Hz and 10,000Hz 
respectively. 
Incorporating R1, Cl and R2 into the circuit 

enables the oscillator to work from a single 
supply, and so makes it possible to use the Power 
Supply Unit described in last month's issue. 
When using the latter to supply power to the 
Audio Frequency Oscillator be sure to connect 
the negative terminal to earth. 
The oscillator output is coupled via C8 to 

potentiometer VR2 which adjusts the signal out-
put from zero to about 4.5V r.m.s. 

Everyday Electronics, March 1974 

V 
SKI. 

Components. 1 Resistors R1  5.6ki2 
R2  5 • 6ki2 
R3  1 • 1kit 
R4 2ki.! 
R5  1.5ki.). 
R6  1 .1 W 
All 1W : 10% carbon 

Potentiometers 
VR1  10k0  10ki2  twin  ganged  semi-

precision eg. Colvern CLR 4049/15 or 
18 

VR2  10kil linear 

• • • 
SEE 
glIOP 
TALK 

Capacitors 
C1  100pF 25V elect. 
C2  1 -5pF 
C3 0.15pF 
C4  0 015pF 
C5  1.5pF  r % or 5% 
C6 0.15pF 
C7  0. 015pF 
C8  10pF 25V elect. 

Miscellaneous 
RTH1  thermistor type R54 
ICI 741 differential operational amplifier 8 
pin d.i.l. 
Si  two-pole three-way rotary 
SKI, 2, 3, 4 screw terminal/socket, one black, 
one green, two red -(4 off) Veroboard  -1 in. 
matrix 24 strips  44 holes; Veropins (6 off); 
8 pin d.i.l. socket; knobs (3 off); aluminium 
sheet for dial; rubber grommet; 6BA nuts, 
bolts, washers and stand-off pillars. 

I 1:-; 



CONSTRUCTION DETAILS 
The prototype Audio Frequency Oscillator was 

housed in an identical instrument case to that 
used for the Power Supply Unit featured in 
EVERYDAY ELECTRONICS last month. 
The unit is to be built on Olin. matrix Vero-

board and Veropins are used for flying lead con-
nections. The layout of the components on the 
top side of the board and the breaks in the 
copper strips on the underside of the board are 
shown in Fig. 3. 
Make the breaks on the underside of the board 

and drill the two fixing holes as detailed and 
then insert and solder the Veropins as indicated. 
It can be seen that an 8 pin di]. socket is used 

for IC1 thus eliminating contact of the soldering 
iron with the integrated circuit and avoiding the 
risk of thermal damage. The use of a socket also 
simplifies replacement should the need arise. 
The i.c. should not be in the socket when the 
latter is being soldered in position. 
Now position and solder the i.c. holder, resis-

tors, capacitors and themistor as indicated in 
Fig. 3. Next prepare the front panel as indicated 
in Fig. 4 and secure all the panel mounted com-
ponents in position as shown. ,Now wire up to 
the component board. 
The two leads emerging from the front panel 

and labelled "supply leads" should be about 
75cm long and be terminated in banana plugs 
or spade terminals, one red and one black if 
being powered by the Power Supply Unit, or suit-
able battery connectors. Power supply to other 

,,,,v....0,01 sins11111118.1111Pv 

Photograph of the completed component board 
and front panel. 

144 

units may be obtained from the terminals SK3 
and SK4. If a number of units are connected 
in this fashion the system could interact and 
oscillate, so one must watch for this fault and 
if in doubt connect each unit directly to the 
Power Supply Unit. 
Now insert ICI in its socket, taking note of 

polarity —indicated by an indentation near pin 1 
and then secure the component board to the 
inside base of case by means of two 6BA nuts. 
bolts and stand-off pillars. 

CALIBRATION 
To make the dial tor the frequency selector. 

cut a 55mm diameter disc from a piece of thin 
gauge aluminium and drill a 7mm diameter hole 
at its centre. Now glue a control knob at the 
centre of the disc aligning with the hole. 
A full-size drawing of the frequency scale is 

shown in Fig. 5; this should be cut-out or copied 
and glued to the disc, the dial is then complete. 

Fig. 5. Full-sized dial details. 

Now mark the front panel with an arrow head 
pointing towards VR1 spindle at about 32mm 
from the latter, see Fig. 6. Turn VR1 fully anti-
clockwise, place the dial assembly on VR1 
spindle and align the "1" on the dial with the 

arip, 

0M,y v 

a,l 

AUDIO 
GENERATOR 

st100 

— 

Fig. 6. Details of front panel labelling. 
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SUPPLY 
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022  F33  030  011 plo 
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arrow. At this position secure the dial assembly 
to VR1 spindle. 
The calibration details for the output voltage 

level control are given in Table 1. Mark a zero 
in the approximate position to that shown 
around the control knob in Fig. 6 and then use 
a protractor to mark off the various levels, in a 
clockwise direction, according to Table 1. 

Table 1: Output level calibration. 

Angle of rotation  Output voltage 
(degrees of arc)  level (volts r.m.s.) 

6.6 
66.6 
133.2 
199.8 
233 
300 

0-1 
1 
2 
3 
3.5 
4.5 

These markings, as all the others on the front 
panel are best done with Letraset as on the 
prototype; this gives a very neat and professional 
appearance. 
Turn VR2 fully anticlockwise and place the 

knob on the spindle; rotate the knob so that its 
pointer is aligned with the "0" of the scale and 
secure the knob in this position. 
The three positions of the switch Si and other 

markings should now be made, using Letraset, 
to complete the project. 

TESTING THE OSCILLATOR 

First check the wiring very carefuly against 
the wiring up diagram of Fig. 4. Tick each wire 
and connection off on the diagram as you check 
it. Secondly, check each solder joint to see that 
it is clean and shiny and that the solder has run 
onto the component wire properly. 
Check that all the Veropins have been 

soldered in position—a push fit is not enough. 
Finally, make sure that the integrated circuit is 
in the socket the right way round. 
The power supply for the Audio Frequency 

Oscillator can be either batteries eg. two PP9 
batteries in series, or use can be made of the 
Power Supply Unit described last month. 
Whichever power supply system is used, con-

nect to the Audio Frequency Oscillator and con-
nect a high impedance set of earphones across 
the output sockets, SK1 and SK2. 
Turning the frequency selector dial in a clock-

wise direction should increase the pitch of the 
tone heard in the earphones; switching Si in 
a clockwise direction should also increase the 
pitch. 
If VR2 is turned in a clockwise direction, the 

volume should increase for all range and dial 
settings. 

Readers' Bright Ideas; any 
Idea that is published will be 
awarded payment according 
to its merit. The ideas have 
not been proved by us. 

An inexpensive and attractive indicator lamp can 
be fitted into an aluminium or plastic panel by simply 
drilling a hole of about 3mm diameter and filling it 
with clear epoxy adhesive. 
The front of the hole is covered with insulating 

tape before it is filled with the transparent adhesive 
such as Devcon Five Minute Epoxy. When this has 
hardened the tape is removed, leaving the finished 
"lens" flush with the panel and almost invisible until 
illuminated by a neon or filament bulb from behind. 
If desired the lamp can be embedded in the epoxy. 

P. Albericii, Stockport, Cheshire. 

When building electronic devices on Veroboard or 
printed circuit board, it is often necessary to leave 
the item for several weeks in an unfinished state due 
to lack of components etc. 
During this time, the board which was initially 

bright and clean loses its clean appearance and 
sometimes becomes so tarnished (oxidation) that 
it is impossible to solder in any other parts until the 
board has been cleaned. 
Since cleaning is difficult and dangerous, in so far 

as delicate components are concerned, I have found 
it convenient to use an aerosol of hair laquer to lightly 
cover the copper strips on the underside of the board. 
Most brands of laquer if sprayed on thinly are 

sufficient to prevent oxidation of the copper, but do 
not prevent solder adhering, and a good sound 
soldered joint can be made. 

C. Taylor, Ripley, Derbys. 

PLEASE TAKE NOTE 
A potential construction hazard with the 

Power Supply Una featured in last months issue 
has been brought to our attention. 
With the type of transformer used in the 

prototype, where the windings are terminated 
on tags fixed to the front and rear of the trans-
former, it is possible to obtain a dangerous 
short circuit if the transformer is not positioned 
very carefully so as to provide adequate clear-
ance between itself and the front and rear panel 
mounted components when the latter are bolted 
in position. 
To avoid this, use a transformer with its con-

nections taken to a tag panel on the top of the 
transformer or omit the neon indicator and 
mount the on off switch in its place. 
Values for RI and R3 were shown correctly on 

Fig. 2, not in the components list. 
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* SEE TEXT 

FOR BEGINNERS IN ELECTRONICS... 
THEORY AND EXPERIMENTS 

TUTOR: PHIL ALLCOCK 
LESSON 6 Basic Circuits 

THIS month we investigate some very useful 
circuits that are often used as parts of 

larger systems. Each circuit has a well defined 
function and a thorough study of each one will 
amply repay the time spent. Each circuit is 
treated essentially from an experimental point 
of view and can be built on the Tutor Board 
using the existing range of components. 
The operation of each circuit is investigated 

and verified by actual measurements using the 
Tutor Board system. Future articles in the 
Teach-In '74 series may involve the purchase of 
certain additional components and these will 
be announced at least one month in advance of 
the actual requirement so that readers can 
obtain the necessary items in time. 

EMITTER FOLLOWER 
Our first circuit, the emitter follower, is aptly 

named as it is really a single transistor stage 
in which the voltage at the emitter (output) 
point follows any changes that occur at the base 

%% 41) 

ON 

BC 107 

Fig. 6.1. Basic emitter follower. 

PROBE 
LEAD 

R 
MOM 
127. 

MEI 
100pA 

(input). Fig. 6.1 illustrates the basic arrange-
ment that we shall use. 
The base voltage of TR1 (BC107) can be 

varied by means of VR2 (5 kilohm). When the 
slider of the potentiometer is turned to point F 
the voltage fed to the transistor is just the diode 
forward voltage of approximately 0.6 volts. This 
is about the same as the emitter-base voltage of 
a conducting transistor and so TR1 will be on 
the verge of conduction. If VR2 is turned in a 
clockwise direction the base voltage, measured 
with respect to battery negative point A, will in-
crease from 06 volts to 9 volts. If we assume that 
the emitter-base voltage of TRI is constant at 0-6 
volts the increase in base voltage must be accom-
panied by the flow of emitter current so that 
an equal voltage drop appears across the 4-7 
kilohm emitter resistor, Rl. 
For example if VR2 was set to give a base 

voltage of 5-3 volts the voltage across the 
emitter resistor would be 4-7 volts and the 
emitter current would be 1 mA. If the base 
voltage is varied by means of VR2 the emit-
ter voltage will follow the changes produced 
at the base and it is this action which gives the 
circuit its name. As far as changes in voltage 
are concerned the voltage gain, or amplification, 
of this circuit is unity. Voltage gain is defined 
as the output voltage change divided by the 
input voltage change. Note that the base and 
emitter voltages are always offset by about 0-6 
volt even though the gain is unity. 
What value can there be in using such a 

circuit if the gain is only unity? To seek the 
answer it will be convenient to test the circuit 
out in a simple experiment. 

TEST CIRCUIT 
Arrange the components on the Tutor-Board 

to match the schematic of Fig. 6.1. (By now you 
should be getting used to this transformation 
of the theoretical schematic diagram into an 

• North Staffordshire Polytechnic (Any communications arising from the Teachin '74 series must be addressed to 
Everyday Electronics, Fleetway House, Farringdon Street, London E.C.4). 
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actual experimental arrangement of compo-
nents. If you are still experiencing some diffi-
culty it will help to plan the layout on paper 
first, try to plan a layout yourself and then 
compare it with Fig. 6.3. Also build the 0-10V 
voltmeter circuit and connect the negative side 
to point A. 
Using the (red) probe lead for the positive 

side of the voltmeter measure the voltages VEA 
and V, , for two different settings of VR2. 
Verify that your circuit behaves as described 
above. At this stage it is possible to check both 
the input-output offset, the "following" action 
and the voltage gain. 

SECOND PROBE 
Far the next part of the test, one end of a 

second 4.7 kilohm resistor should be connected 
to point A and the other end should be joined 
to the spare (black) voltmeter probe lead. This 
lead is required so that the resistor can be con-
nected to either the base or the emitter of the 
transistor whilst observing the meter reading. 
First, set VR2 to make VE4=5 volts and then 
make a temporary connection with the resistor 
probe lead first to E and then to B. The volt-
meter connection must be left unchanged so 
that the value of VISA can be taken for each 
position of the resistor probe lead. 
When the resistor is across EA the voltage 

Vim will drop due to the loading of the 5 kilohm 
potentiometer by the extra 4.7 kilohm resistor. 
However when the resistor is connected at the 
emitter, the voltage VISA will barely change and 
it may be difficult to detect any movement of 
the meter pointer. 

VOLTAGE GENERATOR 
The emitter follower output terminal behaves 

as a nearly perfect voltage generator having a 
very low effective internal resistance since any 
tendency for the emitter voltage to change will 
be counteracted by a change in emitter current. 
The emitter voltage will only alter if the base 
voltage changes and since the additional 4.7 
kilohm resistor at the emitter only doubles the 
already small base current the base voltage will 
be almost constant. 
The transistor supplies the extra current 

required by the added 4.7 kilohm resistor and 
99 per cent (or more) of this extra current flows 
from the battery via the collector and emitter 
leads. The increase in base current, to account 
for the remaining 1 per cent (say), has neg-
ligible effect on the base voltage. In fact, using 
these typical percentages the extra base cur-
rent is seen to be approximately the current 
that would be required by a resistance of about 
470 kilohm connected across EA. Thus any addi-
tional load resistance at the emitter appears 
transformed by the factor (1+13), or (1+ hFE) 
when considered from the base. 

INPUT 
VOLTAGE 
TO BE 

MEASURED 

TR1 

BC 107 

MEI 
100yA 

IN /.001 

R2 
loka 

SET 
ZERO 

VR2 

BATTERY CAN BE 9 OVOLTS FOR 0-5V METER 
(SEE TEXT) 

Fig. 6.2. Emitter follower used as a voltmeter. 

ISOLATION 
The emitter follower thus behaves as a buffer 

or isolating stage and can be used to supply 
voltages to relatively low resistance loads with-
out incurring any excessive loading effects on 
the input source. In many applications the base 
of the emitter follower is connected directly to 
the source if a suitable "d.c. bias" voltage level 
exists. Fig. 6.2 illustrates a circuit example in 
which the emitter follower is used to make an 
electronic voltmeter that takes less than 1µA 
from the source at full scale deflection. 
The battery voltage for the emitter follower 

must be greater than the maximum voltage to 
be measured, which, in this case is 10 volts. The 
5 kilohm potentiometer allows a fraction of the 
diode voltage drop to be used to compensate 
for the Vb. offset and can be set to give a zero 
meter reading with the input leads shorted. The 
compensation Is only approximate since the 
value of V . will change slightly over the 100µA 
range of meter current 
The 5 kilohm potentiometer is rotated in the 

direction shown by the arrow until the pointer 
just begins to move from its zero position. The 
circuit can be operated at 9V, using the two 
4-5 volt batteries of Tutor Board, to make a 
0 to 5 volt electronic meter by connecting a 
second 100 kilohm ±5 per cent resistor in 
parallel with the 100 kilohm ±2 per cent meter 
resistor, see Fig. 6.5. 
Try using this electronic meter to measure 

the voltage of a previously charged 1000/AF 
capacitor. If the capacitor is momentarily con-
nected across one battery it will charge up to 
4.5 volts. This voltage can then be observed 
using the electronic meter. Avoid touching the 
capacitor or voltmeter leads as moist skin will 
provide a discharge path. If the capacitor has 
good insulation it may take at least an hour 
for the capacitor to fully discharge due to the 
very small input current required to operate 
the meter. (If the hFE of your BC107 is, say, 
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400 the base current would be approximately 
0 .25ILA for a 5 volt full scale reading. This 
corresponds to an effective input resistance of 
20 mcgohms and a discharge time constant of 
20,000 seconds! 

BISTABLE CIRCUIT 

The bistable circuit derives its name from 
the fact that two distinct stable operating con-
ditions exist (bistable = two stable states). A 
typical circuit is shown in Fig. 6.4 and can be 
built on the Tutor Board for experimental pur-
poses. The circuit is symmetrical in that the 
components on one side of the circuit are 
the mirror image of those on the other side 
excepting the battery and switch. Each of the 
two possible states requires one transistor to 
be on whilst the other is off. 
To indicate the state of the transistors we are 

using the 6V lamps as "collector load" resistors. 
If the on transistor is made to pass sufficient 
current the lamp will light and this then indi-
cates the on state for that transistor. The circuit 
can be made to change from one stable state 

R2 
100k0 
± 2'4 

II I  . 

t-D ‘I I r  \ ‘ 1 
A..)  N\ • 

,....... ...... 

VR1 

* = CROCODILE CLIPS 

VR2 
skn 

o 

TRI 

e   

0 

VR3 

0 

o 

0 

Fig. 6.4. Basic bistable circuit. 

to the other by creating a suitable disturbance. 
To illustrate this process wire up the circuit on 
the Tutor Board, check all connections and then 
close the switch Si. 
Only one of the two lamps should light. Using 

one of the probe leads connected to point A, 

LP2 
0 

o 

VOLTMETER PROBE 

Si 

o Fig. 6.3. Layout and 
wiring on the Tutor 
Board for the circuit 
shown in Fig. 6.1. 
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touch the base lead (bl or b2) of the on tran-
sistor briefly. The circuit should change state 
and the previously off lamp should now be 
lighted. The circuit can be made to switch back 
and forth by touching the probe on points bl 
and b2 in turn. Note that the circuit will only 
change state if the probe is connected to the 
base of the on transistor. Thi. switching action 
can be compared with the action of a domestic 
light switch which has two stable positions and 
must be pushed in the correct direction if the 
toggle is to move to its alternative position. 
It is not difficult to see how the circuit works. 

If TR1 is assumed to be on. with the resistor 
values used the transistor must be saturated 
and hence its V,. will be about 200mV. This is 
insufficient to allow TR2 to turn on and so neg-
ligible current flow occurs in this transistor. 
Because of this, the base of TR1 is effectively 
connected via the lamp (cold resistance) and 
the 4.7 kilohm to +4.5 volts which gives a 
base current of about 1mA. This ensures that 
TR1 is held saturated. The probe simply "shorts" 
the base/emitter junction of the on transistor 

0 0 

DI 
IN4001 

r D 
A ,) 

*= CROCODILE CLIPS 

VR1 VR2 
Skil 

VR3 s1 

ISET ZERO] 

0 0 

with 100 ohms and turns it off. The cross 
coupling to the other transistor base causes this 
transistor to switch to the on state. 
More complex versions of this circuit are 

widely used in logic or digital systems, such as 
data processing or computing equipment, and 
are often made in the form of an integrated 
circuit. The basic behaviour is however very 
similar to that described above. 

SCHMITT TRIGGER 
The Schmitt trigger circuit, illustrated in 

Fig. 6.6, is similar to the bistable but the switch-
ing action depends on the voltage applied at the 
input, V„,. Only one transistor is on at any time 
but the state of the circuit can be controlled by 
changing V. 
Build the circuit on the Tutor Board and care-

fully check all wiring. Set VR2 so that V. is 
zero (slider E to end F) and set the control VR1 
so that the emitters of TR1 and TR2 are joined - 
together (slider B to end A). In this position the 
potentiometer simply acts as a 100 ohm resistor 

SI CAN BE IN SERIES 
WITH THIS LEAD IF 
REQUIRED FOR ON/OFF 
USE 

Fig. 6.5. Tutor Board 
layout and wiring for 
Fig. 6.2. 
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SI 

Fig. 6.6. Basic Schmitt trigger circuit. 

in parallel with R5, also 100 ohms, to give an 
effective emitter resistance of 50 ohms. Operate 
the switch Si and check that the lamp LPI 
lights. 
Transistor TR1 will be oil since the current 

in TR2 produces a voltage drop across the effec-
tive emitter resistance (50 ohms) which makes 
point A positive with respect to C. Since V,„ 
is set to zero, the voltage VA,. appears as a 
reverse bias across the base-emitter junction 
of TR1. Note that TR2 derives its base current 
via R3 and R4. 
The usual 0-10V voltmeter circuit should be 

used to measure the voltages at the various 
points in the circuit, to verify the above state-
ments. Make a list of all the voltages so that 
they can be compared with other readings, 
taken at the same points later on. Table 6.1 
illustrates one way of setting out the information 
derived from these measurements. 

SWITCHING 
To demonstrate the switching action of the 

circuit hold the voltmeter (positive) lead to 
point E at the end of RI and slowly rotate VR2 
in a clockwise direction. The voltmeter should 
indicate the rising input voltage V,„. At about 
3.5 volts the lamp LP1 will suddenly turn off 
and the meter reading will fall to approximately 
3.2 volts. In this state TR1 is on and TR2 is 
off. Without disturbing the setting of VR1 
measure the voltages at the points mentioned 
in Table 6.1 and record your results in the right 
hand column. A comparison of the "before and 
after" readings at each point will verify that 
the transistors have in fact changed states. 
Reconnect the voltmeter to point E and slowly 

rotate VR2 anticlockwise towards its initial 
position. The lamp will remain off until V. 
reaches a voltage of about + 1 .2 volts at which 
level the circuit returns to its former condition 
with LP1 and TR2 on and TR1 off. 
What caused the circuit to change over? 

With V. set to zero we know that TR1 is reverse 
biased by about 3 volts and so V,„ must be 
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Table 6.1: 
Schmitt Trigger Circuit Voltage 

(1)  (2) 
Test Point  Voltages 

Note (c) 

TR1 base 
TR1 collector 
TR1 emitter 
TR2 base 
TR2 collector 
TR2 emitter 
Battery terminals 

Notes 
(a) 

(b) 
(c) 
(d) 

(Typical values) 
0 V 

8.0 V 
• 3.0 V 
• 3.6 V 
• 3-2 V 
3.0 V 
9-0 V 

Levels 

(3) 
Voltages 
Note (d) 

All voltage readings taken with 0-10V 
voltmeter circuit, with respect to battery 
negative (C). 
VR2 set for maximum "feedback". 
Column (2) relates to V,„=0. 
Column (3) to be used for voltage read-
ings measured, as per'text, when circuit 
has just switched over. 

raised to slightly more than this level before 
Till can conduct. Once TR1 starts to conduct 
its collector current produces a voltage drop 
across R3 which lowers the base voltage of TR2. 
The emitter voltage of TR2 "follows" the change 
at the base, just as in the emitter follower cir-
cuit, and as a result TR1 turns further on since 
the reverse bias voltage VAr is now less than 
the previous 3-0 volts. This process is regenera-
tive and a rapid change over occurs. The in-
crease in the base current of TR1 causes the 
voltage at point E to fall slightly. 
To restore the initial circuit conditions it is 

necessary to reduce V„, to the point at which 
TR1 starts to turn off. Since the on current in 
TR1 is much less than that for TR2 and LP1. 
the voltage "threshold" at which the circuit 
restores to normal is much lower than the pre-
vious switching threshold at 3-5V. Note that 
the lower on current in TR1 is mainly due to 
the use of a 1 kilohm collector load whereas the 
load for TR2 is about 100 ohms due to the lamp 
(hot) resistance. Readers will probably have 
realised by now that the potentiometer VR1 
determines the amount of reverse bias fed back 
from TR2 to the base-emitter junction of TR1. 
The experiment can be repeated with VR1 set 
mid way to give 50 per cent of the feedback 
voltage used in the first tests i.e. about 1.5 volts. 
The switching thresholds for this setting should 
be approximately +2.0 volts (lamp turns off) 
and +1-1 volts (lamp turns on). 

ACTION SUMMARY 
The behaviour of the Schmitt trigger is sum-

marised in Fig. 6.7 where the arrows indicate 
the direction of the various voltage or current 
changes. The "width" of the loop represents 
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Fig. 6.7. Summary of Schmitt trigger action. 

the  voltage  difference  between  the  two 
thresholds and is sometimes called backlash or 
hysteresis. Reducing the setting of VR1 to give 
less feedback mainly affects the right hand 
threshold. 
The diagram illustrates an important feature 

of Schmitt trigger circuits namely that when 
V,. is between the thresholds, the circuit can 
be in either state. Which state occurs in prac-
tice depends on the "previous history" of V,.. 
and this feature is a simple form of memory. 
The bistable circuit also exhibits a similar 
property and is widely used in digital systems 
such as computers for this reason. 
The "block diagram" of Fig. 6.8 shows how 

a triangular shaped input voltage waveform can 
be connected to a rectangular pulse waveform 
by using a Schmitt trigger circuit as a voltage 
dependent switch. 

[Ruminations By Mrs. Sensor 

M  
bin 0   

+9V 

Vout  

+3V 

SCHMITT 
TRIGGER  —0 Vou t 

leg TR2 
COLLECTOR 
VOLTAGE) 

— —UPPER THRESHOLD LEVEL 

— - LOWER THRESHOLD LEVEL 

 0. TIME 

Fig. 6.8. Typical application of Schmitt trigger. 

Note: Some readers may find this month's 
work more difficult than that given in previous 
parts of the Teach-In '74 series. Do not try to 
rush the experiments; make sure that you under-
stand each test before proceeding to the next 
stage. This is a good time to review all the work 
that has been presented so far. Concentrate on 
any topics that you find difficult and your efforts 
will be well worth while. 
Why not write to us and let us know how you 

are getting on? 

Next month we shall examine the operation of two 
more circuits known as the monostable and astable 
multivibrator. 
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Sockets 
Sensor is swotting and  has 

asked me to stand-in for him. I 
wondered what to say, my ex-
perience  of  electronics  has 
receded into the dim and distant 
past, the breathtaking new in-
ventions of my time are now the 
exhibits of the museums and I 
am lost in the modern world of 
transistors,  integrated  circuits 
and the like. No, my best idea 
is to speak as the beneficiary of 
years of d.i.y. electronics from 
the days of our first "hand-built" 
television set in our first home. 
to the present time  of piped 
music for the "beef-on-the-hoof" 
in the farm buildings. 
The t.v. was unique, requiring 

a good six square feet of floor 
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space,  everything  visible  and 
handy to repair in times of need. 
I think  I do  remember  the 
cabinet,  some  light-oak  faced 
board and a few sticks of 1 inch 
by 1 inch tucked away in the 
spare room. Yes, it helped to 
make quite a reasonable book-
case  eventually.  Our  son's 
arrival necessitated the encapsu-
lation of the t.v. and it was sur-
prising what a big sitting-room 
we had. 
Eight years in the one house 

saw a marvellous transformation, 
I could stand anywhere in any 
room and plug in my vacuum 
without taking a single step. In 
the garage the story was the 
same, he could drill, solder, use 
his lathe, light up all corners 
and warm himself by the electric 
fire, all at one and the same 
time. But alas, came the day 
when there was no more space 
for sockets so we moved to a 
brand-new  house  where  each 
room  was  provided  with  one 
socket,  excepting  the  lounge 
which had two, one at each end. 

Dangerous Wires 
There followed the years of 

the  home-built  radiogram,  the 
electronic  organ  (never  com-
pleted)  and  the  radio  trans-
mission to all rooms. During that 
time a funny thing happened, I 
discovered that there were two 
d.i.y. enthusiasts in the house 
and the smaller of the two had 
very  peculiar ideas about my 
height,  there  were  dozens  of 
gracefully  draped  wires  all 
around the house, all at jugular 
vein height as far as I was con-
cerned. But those days are in 
the past now, he can Sellotape 
his wires to the ceiling without 
recourse to steps. 
The skirting of our second 

house filled up over the years and 
reading the house-agents blurb 
when we put it up for sale, one 
had the impression of lots of 
misprints regarding power points. 
Now a third domain, crying out 

for attention. I thought the two-
foot thick walls might have been 
a deterrent but no, here we go 
again. 
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SHOP 

W ITH, we hope, the worst part 
of the winter behind us we 

can start looking forward to the 
spring and perhaps to a more 
settled industrial situation and 
fewer shortages. Perhaps by the 
time this is published we will be 
able to obtain "normal" amounts of 
petrol once again, however, it is 
unlikely that we will ever get it 
at the old price. This fact alone 
makes the Speed Guard a worth-
while project, plus the fact that it 
could save an endorsement by 
drawing your immediate attention 
to excess speed within any limit. 

Speed Guard 
The Speed Guard is the first 

project we have published that 
uses more than one integrated 
circuit and is probably near the 
limit of complexity for an EE 
project' Provided some care is 

MAKING A PLANT PROPAGATOR. 

SOUNDS INTERESTING. WHAT IS IT? 

taken when handling the i.c.s, and 
that sockets are used to hold 
them, most constructors should 
have little difficulty with con-
struction of this project. 
The 555 i.c. is available under 

a number of different codes—see 
wall chart—but is usually listed 
by suppliers as the 555. The type 
used in the Speed Guard is an 
8 pin dual-in-line package and it 
will be easier to follow our layout 
if this type is obtained—the 7400 
is a 14 pin dual-in-line package. 
A 35 ohm or greater impedence 

speaker should be used (up to 
about 80 ohms) and a number 
of quite small types are available 
from various suppliers. It is also 
a good idea to include a 1 amp 
line fuse in the supply and a 
holder for this is available from 
car accessory shops. Ask for a line 
fuse holder as used for car radios 

Audio Frequency 
Oscillator 
Some components used in the 

Audio Frequency Oscillator are. 
as far as we can tell, only avail-
able from one supplier. Electro-
value, 28 St Judes Road, Engle-
field Green, Egham, Surrey can 
supply the R54 thermistor, Home 
Radio can supply the Colvern 
twin gang potentiometer (±2 per 
cent tolerance). 
The  Wima  capacitors  are 

recommended as these are ± 5 per 
cent tolerance, if you have diffi-
culty  getting  these,  Combined 
Electronic Services, Spare Sales 
Department,  604 Purley Way, 
Waddon, Croydon CR9 4DR can 
supply at 22p each for 1-5/1F, 12p 
each for the other values, plus 
V.A.T., a 40p handling charge is 
added  to  each  order.  As 

mentioned last month the Olsen 
case type 25A with louvres is 
available  for  £3•45  including 
postage packing and V.A.T. from 
Olsen Electronics Ltd., 5 Long 
Street, London E.2. 
Also last month we stated that 

the knobs were available from 
Re-An Products, Burnham Road, 
Dartford, Kent. This is not in fact 
the case although Re-An do make 
similar knobs and a skirt with 
indicator line is available. The 
knobs are type R62 with black 
skirts with indicator, they cost 
14p each plus 20p post and pack-
ing, plus V.A.T. on total. Top cap 
colours available are red, blue, 
green, yellow and black—state 
your requirements with the order. 
The actual knobs on the proto-

type units are made by Elma and 
are available from Farnell Elec-
tronic Components Ltd., Canal 
Road, Leeds LS12 2TU but they 
cost in the region of 35p each 
plus a 25p small order surcharge 
—for orders under £5. The large 
knobs are 70-21-14 inch, top caps 
are  1450-21,  pointers  1451-21, 
small knobs 70-14-14 inch, caps 
1450-14 and the pointers 1451-14. 
Top caps are used for all knobs, 
pointers  for most—the tuning 
dial does not have a pointer. 

Plant Propagator 
All the electronic components 

for the Plant Propagator should 
be readily available—the heater 
wire may have to be obtained by 
buying a small bar element, they 
are fairly cheap. 
There are a variety of seed 

trays available from hardware 
shops and flower shops but do not 
get one so big that the heater 
cannot heat all the soil. 
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Gives an audible tone 
when preset speed limit 
is exceeded. 

DURING times of fuel shortage this device is 
a useful aid to fuel economy for the 

motorist. Under normal conditions it can be 
extremely useful to the driver who constantly 
uses motorways and runs the risk of acciden-
tally exceeding the 70 miles per hour speed 
limit—or as it is now during the fuel crisis, 50 
miles per hour. 
The device works from a signal picked up off 

a spark-plug lead and uses this to sense the 
rate of revolution of the engine—which is 
directly related to the car's speed when in 
top gear. 
When a certain rate of revolution (set by a 

preset control within the Speed Guard) is ex-
ceeded, a small loudspeaker produces a shrill 
and uncomfortable wail inside the car's saloon. 
This warning cannot be ignored and the only 
way to stop the noise is to reduce speed. 

ENGINE SPEEDS 
In theory any speed can be set ranging from 

a few miles per hour up to 70 or more; however, 
because the device is working from the engine's 
revolutions, it is a little inconvenient to set it 
for speeds less than 40 miles per hour because 
it could trigger when accelerating away in low 
gear. Obviously the minimum effective speed 
for which it can be used will depend upon the 
gear ratio range of the vehicle and whether or 
not you are a "quick off the mark" driver. 
To some extent rapid acceleration is just as 

much a fuel waster as high speed driving hence 
a warning of excessive revs in low gear might 
be a useful reminder to some drivers. 
As an example of the "tripping" speeds in 

different gears the author had the prototype 
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installed in a Zephyr 4 with the alarm set to 
sound at 50 miles per hour in top gear. The 
maximum speeds that could be obtained in 
lower gears without the alarm going off were 
approximately: 1st gear-12 m.p.h.; 2nd gear-
20 m.p.h.; 3rd gear-35 m.p.h.; Top gear-50 
m.p.h. 
In practice there is a slight delay before the 

unit switches in therefore a short duration of 
excess speed will not affect the alarm (about 
2 seconds) but there is a penalty at the other 
end; because of hysteresis in the electronic 
triggering of the alarm, the driver must reduce 
his speed to about 15 per cent less than the 
trigger speed to shut off the alarm. There is, 
thus, a built in incentive to keep a steady speed 
just below the maximum set. 
With the prototype unit the speed is set by 

an infinitely variable knob on the front panel 
and this is convenient for experimental pur-
poses; however it is possible—for those of weak 
will—to cheat the alarm by manually increasing 
the setting of speed. Those who fall into this 
category ought to use a preset control that is 
lockable and only adjustable with a screwdriver. 

CIRCUIT THEORY 
Not only is the project useful from its appli-

cation but it contains some interesting circuitry 
which—on the face of it—is quite complex for 
the beginner but nevertheless is very straight-

Approximate cost 
of components 

-1- including VAI 
IT; £3.60 plus case 

'  155 



0-6V 

MONOSTABLE 

OVOR•SV 

OSCILLATOR 

LOUDSPEAKER 

Fig. 1. Block diagram of the Speed Guard. Waveform at point F only occurs if speed exceeds 
preset maximum. 

forward to make because use is made of inte-
grated circuits. 
The complete system is shown in Fig. 1 in 

block schematic form. Engine revolution pick-up 
is effected by about six turns of insulated wire 
round one of the spark-plug leads. Every time 
this plug sparks, a very fast pulse is fed into 
the unit (signal A). When the pulse goes in a 
negative direction it triggers a monostable cir-
cuit which produces a positive going pulse of 
fixed time duration; this duration can be preset 
by VR1 which forms the speed setting control. 
At slow engine revs the mark/space ratio of 

this signal will be small (signal B) but as the 
speed increases the amount of time this signal 
is at OV will reduce while the time at the posi-
tive level will remain the same; the mark space 
ratio thus increases. This signal is fed to a 
simple capacitor charge! discharge circuit, called 
an integrator, and depending on the respective 
mark/space ratio the capacitor will receive an 
average higher or lower charge, shown as a 
voltage which can be in the range of 0 to about 
+6V. 
To prevent any following circuitry affecting 

the controlled discharge rate of the capacitor, 
the voltage that is built up across it—as speed 

increases—is fed to a high input resistance 
current amplifier (an emitter follower) the out-
put of which is shown as a similar range of 
voltage swing (signal D). This voltage is used 
to trip a Schmitt Trigger that operates on an 
input voltage of about 2V in the upwards going 
direction and reverts at a level of about 1.8V. 
The output of the trigger will thus be in one 
of two possible states (a) +5V if the signal D 
is above +2V and (b) OV if D is below 1.8V 
The signal E from the trigger is used to switch 
an oscillator on and off and the latter drives 
the loudspeaker. 
If the speed set control VR1 is fixed at some 

level, and the car's speed increases above this 
equivalent setting, the circuit is designed so 
that the voltage at D exceeds 2V and the output 
from the trigger point E goes to +5V which 
switches on the oscillator. 
It takes a couple of seconds for the integra-

tor to give a steady output at each speed hence 
there is a short delay before the alarm sounds. 
When the car's speed decreases there is again 
a short delay in the integrator but the voltage at 
D has to fall below 1.8V before the trigger 
reverts and switches off the oscillator. This is 
how the built in penalty comes about. 

Components 
Resistors 
R1  470ki2 
R2  1ki1 
R3 
R4 
R5 
R6 
R7 

22ku 
10ki2 
ikt 
4700 
2.7kii 

•  • •  • 

SEE 
glIOP 
TALK 

R8  2.7kt2 
R9  1200 1W 
R10  100ii 
All ± 10% 1W carbon unless stated otherwise 

Capacitors 
C1  680pF polystyrene 
C2 0.22/1F (see text) 
C3 47/iF elect. 12V 
C4 01,F 
C5 0.1/iF 
C6  1000pF elect. 6V 
C7 2 2F nolvester or elect by 

Semiconductors 
TR1  BC108 npn silicon 
D1  IN4148 
02  IN4148 
D3  IN4148 
IC1  NE555 or MC1455 
IC2  SN7400 

Miscellaneous 
VR1 100kit linear carbon potentiometer 
LS1  50mm diameter with coil impedance 
greater than 35 ohms 
Ski  coaxial socket 
PL1  coaxial plug 
FS1  IA line fuse and holder 
Veroboard, 0-1in. matrix 40 holes x 19 strips; 
i.c. sockets 8 pin d.i.l. and 14 pin d.i.l. (1 off 
each); tag post; rubber grommet; knob; 
grille for loudspeaker; metal case. 
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CIRCUIT OPERATION 

The complete circuit diagram of the Speed 
Guard is shown in Fig. 2 and might look rather 
unfamiliar to many readers; this is because of 
the fact that integrated circuits are used. The 
alphabetically designated points of Fig. I are 
repeated in Fig. 2 to help the reader. 
The monostable is made from a very versa-

tile integrated circuit known as the 555 shown 
as IC1. It draws its power through pins 1 (OV) 
and 8 (+12V). Note that this is desirable to 
connect pin 4 to +12V as well. It is triggered 
by a negative going signal into pin 2 and this 
is provided by the coupling circuitry from the 
pick up coil. 
Diodes DI and D2 are there to prevent any 

very high induced voltages in the coil damaging 
ICI. The output from the monostable is taken 
from pin 3 at the bottom end of its output load 
resistor, R2. The monostable's dwell time is set 
by VR1, R4 and C2 (a note about the capacitor 
later). 
Components R3 and C3 form the simple integ-

rator circuit already mentioned and this is 
directly coupled to the base of TR1 connected 
as an emitter follower. 
The integrated circuit IC2 is a standard 

SN7400 transistor transistor logic (t.t.1.) NAND 
gate —in fact there are four gates. This device 
is normally found in logic circuits and is used 
in an unusual fashion in this application. 
The two left hand gates are cross coupled with 

R6 to form a very simple Schmitt Trigger. It is 
essential to use D3 in one of the input lines 
otherwise the circuit will not trigger reliably. 

The value of R6 is quite critical because it sets 
the hysteresis of the trigger; reduce its value 
and there will be a larger gap between the 
upwards and downwards triggering levels. 
The remaining two gates in the package are 

capacitively cross coupled with C4 and C5 to 
make a free running (astable) multivibrator 
operating at a high audio frequency. 
The oscillator will only work when the input 

at pin 12 is at +5V and this is obtained from 
the output of the trigger. 
It is important to note that IC2 requires a 

power supply of +5V and this is obtained from 
the potential divide action of R9 and R10 in 
association with the reservoir capacitor C6. 
These two resistors must be of at least half-watt 
rating. 
Drive to the loudspeaker is taken from the 

output of the oscillator at pin 8 through the 
coupling capacitor C7. Under no circumstances 
should a loudspeaker of less than 35 ohms be 
used otherwise the integrated circuit could be 
permanently damaged. To be safe it is prefer-
able to use a miniature 75 ohm device. Pro-
vided this advice is adhered to the integrated 
circuit is quite capable of producing a high 
amplitude "squeal" without any further form 
of amplification. 

CONSTRUCTION 
In the prototype, the circuit board and asso-

ciated components were mounted in an alumin-
ium case that can be screwed under the dash-
board. Although a coaxial plug and socket is 
used to accept the lead from the pick-up coil, 

Fig. 2. The complete circuit diagram of the Speed Guard. 
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OV 
CAR EART 

+12V VIA IA 
FUSE 

RUBBER 
GROMMET 

CAR 
EARTH 

INSULATED 
WIRE 

Shows the method of wrapping the pick-up 
coil around the spark plug lead. 

SPEED GUARD 
Fig. 4 (left). Wiring details in the case. 

TO VR1 

Fig. 3 (below). The layout of the components 
on the Veroboard and regions to be removed 
on the underside. 
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do not use screened cable for the lead. The 
internal capacity of the cable can, in some 
instances, shunt the induced signal to ground. 
Capacitor C7 was a polyester type in the proto-
type but an electrolytic will do just as well, but 
take note of its polarity. 
The prototype Speed Guard was built on a 

piece of 0.1in matrix Veroboard size 19 strips 
by 40 holes. The layout of the components on 
the topside of the board and breaks in the 
copper strips on the underside are shown in 
Fig. 3. 
Begin construction by making the necessary 

breaks along the copper strips as detailed and 
then drill the four fixing holes, one near each 
corner as shown. 
Now position and solder the i.c. holders and 

link wires followed by the resistors and capaci-
tors. With the aid of a heatshunt, solder in 
position the diodes and transistor. 
Next secure VR1 and LS1 with speaker grille 

in place as indicated below. Fix the rubber 
grommet, coaxial socket SKI and earthing tag 
in position and wire up all the components and 
component board as shown 

Photograph of the component board. 

CONNECTING TO CAR 
Although primarily designed for a negative 

earth 12V system, the unit can be converted to 
positive earth by returning the positive rail to 
the earthing tag inside the box and connecting 
the flying power input leads to the car's elec-
trical system accordingly. The circuit is not 
suitable for 6V systems. 
Ideally the live power lead should come from 

a point that is automatically switched on when 
the ignition switch is turned thus the circuit is 
only active whenever the engine is running. The 
twin wire running to the pick-up coil should 
avoid as much of the other car wiring as possible 
—to avoid stray pick up of other signals—and 
in particular should be kept as far away as 
possible from other plug leads or the centre h.t. 
lead into the distributor. Working off the plug 
signal, removes any problem with four or six 
cylinder engines—a spark pulse is produced for 
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every second revolution of the engine (assum-
ing four-stroke action). 
Obviously different cars have a vast range of 

revolutions for given road speeds. Some cars 
may naturally rev too high for accurate adjust-
ment of VR1. If that is the case C2 should be 
reduced in value to O. 1‘,F. 

TESTING 
When the unit is first installed it can be 

quickly tested for function at tick over revs by 
increasing the value of VR1 to maximum while 
maintaining a constant engine speed. At some 
setting the oscillator tone will be heard in the 
loudspeaker. Reduce the value of VR1 slightly 
and the sound will stop but will then be found 
to start again if the throttle is opened slightly. 
Be prepared for the slight delay in response— 
as already mentioned. 
To set the unit for a pre-set speed (say 50 

m.p.h.) drive as steadily as possible at 50 m.p.h. 
on the open road with VR1 set at minimum 
resistance and slowly increase its value until the 
alarm just triggers. Reduce speed to about 45 
m.p.h. and the tone should stop; increase speed 
and it should trigger again at 50 m.p.h. 
It should be stated that the unit is sensitive 

to temperature variations and the exact trigger-
ing speed could vary by up to 10 per cent in 
extremes of temperature; however, if the elec-
tronics are kept inside the saloon most cars 
reach a normal temperature within a few 
minutes of running and the error associated 
with  temperature  variation  should  not  be 
excessive. 

PICK-UP COIL 
Some experimentation might be worthwhile 

deciding on the best number of turns for the 
pick-up coil; for the prototype six turns were 
found to be ample but the number and position 
of them will depend on the efficiency of the 
ignition coil and the points. 
If the car is badly tuned or misfiring there 

could be errors associated with this monitoring 
method but there again one object of the project 
is to effect fuel economy and first and foremost 
—to this end—is a correctly tuned engine!  ID 

Photograph of the completed unit. 
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I T is a well-known fact that plants grow much 
I better if their climate is stable and without 
the wide temperature fluctuations that can 
occur in this country. It would therefore seem 
sensible to provide some form of temperature 
control, especially when trying to raise seeds. 
There are many plant propagators on the 

market but although these reduce the severity 
of the temperature fluctuations they do not re-
move them completely. With this simple heat-
ing system a fairly constant temperature can 
be maintained and more successful seed raising 
should follow. 

TE MPERATURE CONTROL CIRCUITRY 

The control circuitry is shown in Fig. 1. The 
heart of the whole device is a glass bead ther-
mistor RTH1. As the temperature increases the 
resistance of the thermistor decreases and so 
the potential at the base of TR1 increases. 
When this value is greater than the potential 
at the base of TR2 then the current that is 
drawn by R2 passes through TR1 instead of 
TR2. This causes R3 to bias off TR3 which in 
turn switches off TR4 and consequently the 
heater. 
As the thermistor cools down TR2 takes over 

and so the heater is switched on again. This 

Approximate cost 
of components 

s°  including VAT. 
"' £5.00 plus tray 
heater and case 

M ANI' 
PROPAGNIO 

process will keep the propagator at a fairly 
constant temperature, the temperature being 
set by VR1 which determines the potential at 
which the two transistors TR1 and TR2 reverse 
rolls. With the values chosen quite a large tem-
perature variation can be covered and this can 
be set to suit the particular plant types being 
cultivated. 
The whole device runs off a 12 volt 1 amp 

( approx.) d.c. supply and, as this is a comparator 
type circuit, there is no need for elaborate stabi-
lisation. Therefore the power supply shown in 
Fig. 1 is suitable for this device. 

HEATER 

There are many heating elements readily 
available on the market that are suitable for 
this device but they all require adaption for 
use in a low voltage circuit. Insulation is not 
really of much importance in the heater as it 
is operated at such a low voltage. 
Two elements that immediately spring to mind 

are the wire from an electric bar fire and a 
piece of electric blanket heater wire. The bar 
fire wire has the advantage that to provide a 
1 amp heater current a reasonably long length 
of wire is required, but it is uninsulated, whereas 
the blanket wire is insulated and only requires 
about half the current for the same heat, its 
equivalent length is thus about half too; this 
means that it would need to heat twice the area. 
The fire wire also has the advantage that it is 
readily available and for this reason was chosen. 
The system is adaptable to most heaters. 
A length of wire of approximate resistance 

12 ohms should be unwound from a 1 kilowatt 
fire-bar (approx 1.7 metres). This should then be 
placed in the pattern shown in Fig. 2 on top of a 
layer of peat and small pebbles (it may be easier 

By D.T. GOOD WIN B.Sc. 

A temperature controlled 

heated tray for raising 
/ , . 

< seeds. 



+12V 

0  

15kil  1 R2 5.6k11 
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*SEE TEXT 

Fig. 1 Circuit diagram of the Plant Propagator. The components to the left of 
supply, those to the right the control circuitry. 

to straighten the wire before attempting this). 
The two ends of the wire are then soldered to 
two terminals mounted on the side of the seed 
tray, and the heater is then ready for use. 

MOUNTING THE PROBE 
The thermistor probe should be mounted as 

near the centre of the tray as possible to ensure 
an overall reading, it should also be placed 
central with respect to the heating wires. The 
thermistor is held in a terminal block with two 
wires going to two terminals on the side of the 
tray. It is best to try and insulate this sensor 
from the possible effects of watering, etc. 

CONSTRUCTION 
All the electronics (apart from the thermistor, 

heater,  transformer  and  rectifier)  can  be 
mounted on a piece of 0-15 inch matrix Vero-
board. The layout is shown in Fig. 3. This can 
then, together with the transformer, be mounted 
in the control box. The box can be any metal or 
plastic case that is large enough to house all 
the components. If a metal case is used this 
should be earthed with a three-core mains lead 
and fused three-pin plug —a 1 amp fuse is 
adequate. 

SETTING UP AND CALIBRATION 
To set up the device simply connect the four 

wires from the control box to the seed tray and 
switch on, setting the required temperature with 
VR1. To calibrate it simply place a thermometer 
in the soil around about the centre of the tray 
(taking care not to disturb the thermistor) and 
read off the temperature for certain settings of 
the pot after allowing time for the soil to warm 
up. It is helpful to put a voltmeter across the 
heater when setting up and calibrating so that 
the temperature at which the heater switches 
off can easily be seen. 
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FS1 form the power 

With the components shown a temperature 
range of about 60 degrees F to 100 degrees F 
should be attainable although the upper figure 
is dependent on the efficiency of the heater and 
on losses through the propagator.  El 

Components. 
Resistors 
R1  15k12 
R2 5.6ko. 
R3 560i2 
R4 5602 
R5 10kil 
R6 2.2kil 
All 1W • 10% carbon 

Capacitor 
C1  1,000/IF elect. 15V 

Semiconductors 
TR1  2N2926 (orange) silicon npn 
TR2  2N2926 (orange) silicon npn 
TR3  BCY70 silicon pnp 
TR4  2N3054 silicon npn 
D1-D4 Any 50 p.i.v., 1-5 amp (or greater) 

bridge rectifier 

Miscellaneous 
Si  d.p.d.t. mains toggle switch 
Ti  240V primary 12V, 1-5A secondary 

transformer 
FS1  1 amp fuse and holder 
RTH1 THB12 bead type thermistor (Henry's 

Radio) 
VR1  1ku carbon potentiometer 
H1  heating element—see text 
LP1  panel mounting neon indicator with 

built in resistor. 
Veroboard 25 holes  16 strips  0-15 inch 
matrix, aluminium for TR4 heatsink, approx 
70mm  35mm • 22s.w.g., connecting wire, 
case, knob for VR1, plant tray, connecting 
terminals for tray (4 off), 2 way connector 
block. 
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Fig. 2. Seed tray layout and wiring. 
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10 0 

si 
Fig. 3. Veroboard layout and wiring (below) and transformer connections (above). TR4 is mounted 
on a small heat sink made from a strip of aluminium bent at one end with holes drilled to clear 
the emitter and base leads and for the mounting screws. 
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'11( SEMICONDUCTOR PRIMER 
By A.P. STEPHENSON 

6 • CORRECT TRANSISTOR SUPPLY POLARITIES 

1 

PROBLEM 
In each circuit shown. (Fig. 6.1 a—i ), state it 

collector current is flowing or not. 
Also state, in one sentence, the guiding 

points which directed your answers. 
•pUa Joiaalloa 

aqi 01 patuniai aq isnw JOJS!S3.1 aseq aqi pun 
uoipaiip, manna teuoiluanuoa aqi Saqo isnui 
.Cipeiod Her Aiddns Jopatioa pa.1.103 aqi 

ou= (i) ou=(14) ou= (6)ou=(.1) 
ou= (a) sa.c=(p) saS=(J) ou=(q) saS=-(v) 

(b) 

7 11 HOW A TRANSISTOR AMPLIFIES 

Consider the following arrangements, (I ig. 
7.1). Note the arrows are showing electron flow. 
The base material is p type and is made very 

thin. 
With no forward bias on base (switch open) 

no current flows at all, because the two diodes 
are back to back. 
With forward bias on base (switch closed) 

electrons in the emitter are pulled into the 
base, forming base current. But any electron 
reaching the base is FAR MORE LIKELY TO 
TRAVEL ON TO THE COLLECTOR, SINCE IT 
IS AT A HIGHER POSITIVE POTENTIAL 
THAN THE BASE. 
Thus only a few electrons turn "left", most 

of them carry straight on. 
Thus, switching on a small base current has 

(d) 

(g) (h) 

f) 

Fig. 6.1. Collector current will flow in only 
some of these configurations. 

released a large collector current. 
The transistor is therefore a current ampli• 

fier! 

SWITCH 

ttt 

‘ftt 

+6V 

n COLLECTOR 

BASE 

n EMITTER 

Fig. 7.1. Electron flow in an npn transistor. 

8 • THE THREE CURRENTS IN A TRANSISTOR 

The following equation describes the distri-
bution of currents in a transistor. 
Emitter current = base current + collector 

current 
or in symbols, 

le= /64- I, 
These currents flow as indicated in Fig. 8.1. 
If the I, is 5mA and hi,. is 100, the base cur-

rent fb=  mA=0.05mA.  The emitter cur-
rent=h+L=0-05+5. 
Therefore, emitter curent =5- 05mA. 

Fig. 8.1.  Current flow  in pop  and  npn 
transistors. 
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Introduction 
to 

INTEGRATED 
CIRCUITS 2 
By J. B. DANCE ry sc 

LAST month we looked at  grated circuits 
in general, this month  take a look at 

some i.c.s of particular interest to amateurs. 

AUDIO AMPLIFIERS 
Many amateur enthusiasts make audio amp-

lifiers trom discrete components. Others may 
purchase ready made circuit boards containing 
a fully constructed audio amplifier suitable for 
their application. However, during the past few 
years more and more integrated circuit audio 
amplifiers have become available. They are 
ideal for the amateur tonstructor, being com-
pact devices priced at about £3 or less. They are 
basically operational amplifiers which incorp-
orate as many of the components as possible 
intide,the integrated ( ircuit. 
At 'Very low: power levels (up to about 0.1 

,OValt), integrated circuit audio amplifiers can be 
made on a minute silicon chip. At somewhat 
higher power_ _levels (up to a few watts) the 
silicon chip must be specially mounted on a heat 
sink or on a piece of metal which protrudes from 
the body of the integrated circuit and which can 

Red to a heat sink. At still higher powers 
common practice to employ an integrated 
it pre-amplifier which drives an output 

_ e employing discrete components. 
At very low power levels integrated circuit 

/radio amplifiers may employ output stages 
,hich operate in class A. The power supply 
urrent is' then independent of the signal level. 
It somewhat higher power levels, class B 
operation is employed and the power dissipation 
then increases with signal level. Pulse width 
modulftion techniques appear very suitable for 
use with integrated circuit audio amplifiers, 
since the power dissipated is low. However, this 
type of audio amplifier has not come into 
gearral use. 
41most all integrated circuit audio amplifiers 

require various external components, mainly 
capacitors. It is not possible to incorporate the 
large value capacitors required for use in audio 
amplifiers in a micro-miniature silicon chip of 
an integrated circuit and they must therefore 
be connected externally. Some types of thick-
film hybrid circuits are available in which sub-
miniature capacitors are mounted inside the 
package. 

AMPLIFIER I.C.S. 
111,e will now consider an audio amplifier 

which is much used by the amateur con-
structor, the SN76013 which is the same device 
as the Super IC12. This device can supply up 
to about 6 watts of power into an 8 ohm speaker. 
The SN76013 is shown on the Integrated 

Circuit Data Chart presented free with this 
issue. It can be seen that a finned aluminium 
heat sink is fitted onto the back of the inte-
grated circuit module. There are twelve con-
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necting pins arranged in a dual-in-line con-
figuration with a gap of two pins in the centre 
of each of the two lines of pins. 

CIRCUIT 
The internal circuit of the SN76013 is quite 

complex and it is not necessary to understand 
its operation in order to use this amplifier, but 
the following brief notes may interest some of 
the more experienced readers. 

Fig. 2. Circuitry of the SN76013. 

Transistors TR1 and TR3, Fig. 2, form a 
Darlington amplifier which, together with the 
Darlington amplifier TR5 and TR7, forms a 
differential long-tailed pair input stage. Tran-
sistor TR4 (biased by TR8) forms the constant 
current source for the long-tailed pair. 
The differential output from the long-tailed 

pair stage is fed to the emitter-base junction 
of TR6 and the output from the latter is fed 
to the Darlington pair TR14 and TR16, TR12 acts 
as a constant current load to this pair. Transis-
tors TR19, TR21, TR18, TR20 and TR22 are con-
nected in a conventional quasi-complementary 
class AB output stage. 
Overall negative feedback is taken through 

R7 to the input of pin 16. In the external circuit 
a resistor is also used to apply more negative 
feedback from the output to pin 16. 
A simple circuit with typical component 

values for use with the SN76013 is shown on the 
chart. 

OUTPUT POWER 
The  power  output  obtainable  from  the 

SN76013 depends on the speaker impedance 
and the power supply voltage. The maximum 
permissible power supply voltage is 28V and 
the minimum recommended 8V. The maximum 
output power for a 28V supply is obtained with 
a 6 ohm load and is about 7-6 watts. The output 
power falls to 6 watts with an 8 ohm speaker 
and to 4.7 watts for a 15 ohm speaker, both 
with a 28V supply. These maximum power levels 
can be obtained with a 30mV input signal. 
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The sensitivity of the SN76013 is adequate 
for use with a high output crystal pick-up or a 
ceramic record player cartridge, even when one 
allows for the fact that an input of 250mV is 
required to overcome the losses in the fre-
quency compensation circuits between the pick-
up and the input of the amplifier. 

SL402D and SL403D 
The Plessey type SL402D and SL403D audio 

amplifiers are somewhat smaller than the Texas 
SN76013, but they must be fitted to a heat sink. 
The SL402D can provide an output of up to 
2.5W and the SL403D an output of up to 
3.5W. They are used as class AB amplifiers. 
The shape of these amplifiers is shown on 

the chart. It can be seen that a 10-pin dual-in-
line encapsulation is employed with brackets 
designed for bolting to an external heat sink. 
An interesting feature of these amplifiers is 

the use of an internal silicon controlled rectifier 
to protect the unit against short circuiting of 
the output. If such a short occurs, the power 
supply must be momentarily interrupted to 
reset the silicon controlled rectifier. The maxi-
mum operating supply voltage for the SL402D 
is 14V and for the SL403D 18V. 
The simplest type of circuit used with these 

amplifiers is shown in Fig. 3. Only four capaci-
tors and a potentiometer (the volume control) 
are required. 

THE LM380N 
Another integrated circuit audio amplifier 

which is ideally suitable for the amateur con-
structor is the National Semiconductor type 
LM380N. It has been designed so that a mini-
mum number of external components are re-
quired and can provide 2W into an 8 ohm loud-
speaker when operated from an 18V supply. 

Fig. 3. Simple circuit employing an SL403D 
amplifier. 
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The LM380N device has thermal overload 
protection; that is, an internal circuit is included 
which will prevent damage from occurring if 
the components on the internal silicon chip 
become too hot. In addition. the LM380N in-
cludes short circuit protection; it will not there-
fore be damaged if the output is accidentally' 
shorted to ground. 
This audio amplifier has a I4-pin dual-in-line 

encapsulation with the connections shown on 
the chart. If the input signal is fed to pin 2, 
the output voltage will be in phase with the 
input. However, the input signal may be fed 
to the inverting input at pin 6, in which case 
the output signal will be 180 degrees out of 
phase with the input. 
The LM380N includes internal feedback resis-

tors which ensure that it has a fixed voltage 
gain of 50 (or 34db). Although this fixed gain 
reduces the versatility of the device somewhat. 
it does enable it to be used with a minimum 
number of external components and makes it 
more attractive for many purposes. 
The LM380N can dissipate up to about 1.3W 

without any heat sink. If one wishes to operate 
it at its maximum power level for an appre-
ciable time, pins 3, 4 and 5 and pins 10, 11 and 
12 should be soldered to external heat sinks. 
The circuit of a complete audio amplifier 

using the LM380N is shown in Fig. 4; it is out-
standing for its simplicity. The components R1 
and C2 (shown dotted) increase the stability at 
high frequencies. The minimum recommended 
operating voltage is 8V and the absolute maxi-
mum operating voltage 22V; however, it is wise 
to regard 18V as the upper limit to prevent pos-
sible damage to the device during voltage surges. 
When the input is fed to pin 2, the other input 

at pin 6 may be left unconnected, but some-
times it is better to return it to earth either 
directly or through a capacitor or resistor. When 
the input is fed to pin 6, pin 2 should be returned 

Photograph showing an integrated circuit being 
connected to the package pins. 

to earth in one of these ways. 
If the average input potential is the same as 

that of the negative line, no capacitor need be 
placed in series with the input. The input im-
pedance is 150 kilohms. 
If a mains power pack is used to supply a 

LM380N, any hum on the power supply line 
tends to appear at the output. This hum can 
be reduced by a very large factor (about 40db) 
by connecting a capacitor of about 5/4F from 
pin 1 to ground. 

1. V. 

Fig. 4. Circuit using an LM380N. 

DUAL POWER AMPLIFIER 
The National Semiconductor LM377N is a 

14-pin dual-in-line device which contains two 
separate high gain audio power amplifiers in a 
single encapsulation. Each amplifier will provide 
an output of up to at least 2W (typically 2.5W) 
into an 8 or 16 ohm loudspeaker. 
This device is intended mainly for use in 

stereo radio receivers, stereo record players, 
tape recorders, etc. Both amplifiers are fully 
protected against accidental short circuiting of 

Fig. 5. Circuit of a stereo amplifier using an 
LM377N. 

INPUT 1 0 -1 

C1 
0.005)4F 

INPUT 2 O A 

C2 
0.005pF 

RS 100k II 

R6 100k fl 
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LOUDSPEAKERS 

SAXON 
Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

POWER AMPLIFIER MODULES : : POWER SUPPLY UNITS 
Better performance; better 
value. In 3 useful sizes 

BRIEF 
SPECIFICATION: 
OPEN AND SHORT CIR-
CUIT PROTECTION, plus 
proof against over-dissipa-
tion and faulty inductive 
loads in the SA.100. 
Response 15-40,000Hz ±1dB 
Distortion 0 21.,, at 1kHz 
Loads  4 to 16 ohms 
Noise  • Better than -75dB 
Size  41.: 4" a 1" 

(SA100) 
4" x 3' 5 1" 
(SA35/SA50) 

Circuits,  connecting  in-
struction  and  application 
data free with all modules. 

SA35 
35 watts RMS. Uses 7 
transistors and 7 di-
odes.  Carr. paid 

SA50 
50 watts RMS. 7 tran-
sistors, 7 diodes. 

Carr. paid 

SA100 

£4.45 

£5965 

100  watts RMS. 11 
transistors, 6 diodes. 

Carr. paid £1010 
ALL ON GLASS FIBRE P.C. 

Unstabilized supply for 2 SA35s or one SA50 
for 40  Carr. 30p 

PU45  £4•90 
Unstabilized supply tor one or two SA50 for 8fi 
or SA100 power amps  Carr. 40p 

PU70  £7.75 
Stabilized module for two SA35's or one or 2 SA50 
(40)  Carr. free 

PS45  £3•50 
Transformer for above, heavy duty  Carr. 300 

MT45  £2-85 
Stabilized supply module for one or two SA50's 
(80) or SA100's  Carr. tree 

PS70  £4•90 
MT70  Tcraarrirstzpmer for PS70  

BOARDS, TESTED AND GUARANTEED 

SAXON CONTROL UNITS 
MONO AND  • 
EXCITING 
NEW 
STEREO 
VERSION 

6 
tis if) '0 

SAXON Disco - wiciovst 

Stereo version now has mic. override and case. Two decks, and lull headphone 
monitoring. Stereo model mains operated. 17f" x 3" x 4" deep. White on black 
facia. Controls: Left/Right dock-fader, volume, bass, treble. Headphone Selector 
and volume. Microphone volume, bass, treble, mains on/off. Mono version 
(Illustrated) has no mic, input and runs from PP.9 (or equivalent) battery. 
COMPARABLE TO UNITS AT OVER TWICE THE PRICE, 

MONO  STEREO Mk. 2 
For 9V. operation. 
No mic. input. 

£6.50 
(Carr. 20p) 

With mic. override and case. For A.C. mains. 

£19.75 
(Carr. 30p) 

A.K.G. 
D.190C 

MICROPHONE BARGAINS 
One of the world's best 
in  its  class.  The 
choiceof professionals, 

Carr. paid 

£19.50 

General Purpose 
A professional stand-
ard mic. Robust and 
fin• quality. Dynamic.  ra . 90  

Carr. paid sli.0 

TWO NEW PA MIXER CONTROL 
UNITS 
Using grouped pairs o 

inputs  and  output, 

(high Z and  low  Z 

Inputs) with individua 

bass, treble and vol 

ume controls on earl 

pair, plus master con-

trol. These low-noise 

Saxon units will feed 

all makes of amplifiers, 

making them ideal for 

clubs,  discos,  etc. 

Standard lack sockets. 

Compact  design.  In 

strong  metal  cases. 

All  units guaranteed 

for 3 years. 

0-41-0 
40-0-40 —41-11--111 
40-41---41 41-4,--411 
0 0 0 0 0 0 -0 0 0 0 0 0 

*SAXON 

M. H 
4 high Z, 4 low Z inputs, 4 sets 01 
controls.  Case 14  21'. 
Carr. paid. • M.6HL 
Case ur  a- a 21-. 
12 inputs (6 high Z. 6 low Z) 
Carr. paid. 

• CHANNEL 
SECTION 
modules, for building your own 
miser. Gain-16 a (24dB). Tone 
controls-18bB swing. 
Carr pad 

• 

£18.50 
+ V.A T. 

£27.50 
V.A T. 

£3.50 
V.A.T. 

120 & 160 WATT MODULE 
Rugged class A driver stage, low distortion parallel 
push-pull output, into an eight ohm load. 4 TO3 
can (115 watt) output transistors. 

Freq. response: 
20-20,000Hz ± 2dB 

Input sensitivity: 
200mV into 10K 

Module and power 
supply. (Carr. 40p) 

£18.95 
Oil waft version 
with power supply. 
(Carr. 50p) 

£27.90 

SOUND & LIGHT UNITS 

SINGLE CHANNEL 
UNIT 
Operates from 5 to 100 
watt amplifiers. Supplied 
for bass note operation. 
Is  easily  adapt'd  for 
treble or mid-range at a 
cost of about ca7 nth 
5p. Carr. paid .1.  •,0,10  

• 

3 channel model 
handles up to 3k W 
(3000  watts)  of 
lighting  and  in-
corporates versa-
tile sound control 
for  professional 
standards. 

3 CHANNEL UNIT 
Bass, middle and treble 
as well as master con-
trols. 2 amplifier sockets. 
Up to 3k W lighting load. 
Smartly  finished  steel 

sr. 
case. 

30p  219.75 

British-made bargains. 

12' 25 watt 6/15 ohms E6-95 cart. 30p. 

15" 50 watt 8/15 ohm £14.S• corr. 50p. 

12' 40 waft 15,000 gauss magnet 
system 8/15 ohm £11.51 cam 40P. 

V.A.T 
Prices gusted do NOT 
Include Value Added Tax. 

must be added to 
total  value  of  order. 
Including postal or car-

S.A.E. brings latest Saxon 
Bargain List. 

• 
Please include S.A.E. with 
your enquiries. 

• 
Prices subject to altera-
tinn Nithopt prior notice 

COMPLETE AMPLIFIERS 
SAXON 

CSE 

100 

in black vynide case, represents better value than 
ever, delivering up to 100 wafts music power and 
continuous signal outputs of 70 watts RMS. Two 
indii.idually controlled inputs with wide range bass 
a,l -H ,, controk  Car , fr.,  £34 .90  

SAXON 

• . • • • PrA XCIti  •  100 
- 

V.  an RMS  .  ...atts speech and music, 
100  watts continuous power, four Individually 
controlled FET input stages and wide range bass 
and treble controls, this amplifier offers quality 
and reliability at low cost.  Carr.  E48 . 50  

Orders and personal shoppers to. 

SAXON ENTERTAINMENTS LTD., 331 Whitehorse 
Telephone 01-684 6385 

Hours 9.30 a.m.-5.30 p.m. 

TRADE & EXPORT EN QUIRIES INVITED 

Rd., W. Croydon, Surrey. CRO 2HS. 

TERMS OF BUSINESS 
Cash with order (C. W.O.) For C.O.D. please add 35p 

extra, cash by regd. letter, please 
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electronics look really 
mastered 

RAP'? 

... practical 
...visual 

...exciting! 

no previous knowledge 
no unnecessary theory 

no "maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including: 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a c experiments. d c experi-
ments, simple counter, time delay circuit. 
servicing procedures 

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

FREE POST NOW for 
BROCHURE 

I or write if you prefer sot to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 

P.O. Box 156, JERSEY.  Please send your free brochure, without obligation, to: 
we do not employ reptesentabres 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE EEL 3.4. j  

special free gift also to all our students 
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its output and, in addition, against overheating 
of the silicon chip. 
The minimum recommended supply voltage 

is 10V and the absolute maximum permissible 
supply voltage 26V. Under no signal conditions 
the device requires about 15mA, but this rises 
to about 1A at high power levels. 
The amplifiers have a high input impedance 

(3 megohms). The gain is set- by the values of 
two external resistors. 
The connections of the LM377N are unfortu-

nately shown incorrectly on the chart, the base 
should be C. A single device of this type can 
be used in the circuit of Fig. 5 as the power 
amplifier stages of a stereo system. The gain is 
equal to R5/R1=R6/R4=45. 
The bias supply from pin 1 must be used to 

supply both of the inputs at pins 6 and 9. In 
Fig. 5 this bias is applied via R2 and R3 to the 
respective amplifiers. 
The LM377N can also be used as the driver 

stage in high power audio amplifiers if it is 
employed to feed two suitable high power out-
put stages. 

THE TBA800 
Another well-known integrated circuit audio 

amplifier is the SGS-Ates type TBA800; it can 
feed up to 5W of power into a 16 ohm loud-
speaker when the circuit is operated from a 24V 
supply. 
The TBA800 is encapsulated in a plastic case 

which has its connecting pins in the quad-in-line 
configuration. Quad-in-line devices are like dual-
in-line ones, but alternate pins are bent so that 
they are at different distances from the body 
of the device. Thus when one looks at one end 
of the device, one sees four separate lines of 
pins; hence the name quad-in-line. 
In addition to its connecting pins, the TBA800 

has two metal tabs at the centre of each side 
of the device. These cooling tabs (which should 
be connected to the negative line) enable the 
device to provide up to 2-5W of power to an 
8 or 16 ohm loudspeaker without any additional 
heat sink. If a TBA800 is to be used at a higher 
power level for more than a very short time, 
the metal tabs should be connected to an ex-
ternal heat sink. They may, for example, be 
soldered to the copper of a printed circuit board. 

TBA810S and TBA810AS 
The SGS-Ates TBA810S has the same type 

of encapsulation as the TBA800, but is a lower 
voltage, higher current device. It can drive up 
to 7W into a 4 ohm loudspeaker when a 16V 
supply is used and the cooling tabs are connected 
to a suitable heat sink. 
The TBA810S is especially suitable for use 

in car radio receivers, since it can provide up 
to 4-5W into a 4 ohm loudspeaker when it is 
operated from a 12V car supply. 
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The TBA810AS is electrically similar to the 
TBA810S, but it has flat tabs with a hole drilled 
in each so that an external heat sink can be 
bolted to the tab. 
A typical  circuit  for  the  TBA810S  or 

TBA810AS is shown in Fig. 6. The minimum 
supply voltage is 4V and the absolute maximum 
20V. 

INPUT 

VR1 
lookfl 

+ve 

8 
IC1 

TBA810S(AS) 
TABS 

10 

Cl 
/00pF 

By 

R1 
5611 

C2 
/500pF im . 

12 

milm C3 T560opF 

4n 
SPEAKER 

C6 
0./pF 

/0C400pF 
15V 

C.1friF 

R2 

Fig. 6. Circuit for use with the TBA810S. 

C7 
/00p 
25V 

OV 

77747 

It should be noted that the TBA800 is suitable 
for 16 ohm loudspeakers, since it is a relatively 
high voltage device, whereas the high current 
output  available from the TBA810 devices 
renders them more suitable for 4 ohm loud-
speakers. 

HIGHER POWER DEVICES 
SGS-Ates will soon offer a type TCA940 ampli-

fier which can drive a 4 ohm loudspeaker at the 
lOW level when fed from an 18V supply. The 
company have also developed a 20W amplifier 
which is expected to be produced in the fairly 
near future. 

DIODE PROTECTION 
If the power supply is accidentally applied 

to an integrated circuit audio amplifier with a 
reversed polarity, the device will normally be 
destroyed within a few milliseconds. Construc-
tors are therefore advised to put a diode in the 
positive supply line, since this diode will prevent 
appreciable reverse current from flowing if the 
supply is accidentally connected with the wrong 
polarity. Obviously the diode must be connected 
the correct way round and must be able to pass 
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a continuous current equal to the maximum 
current passed by the device. 
The diode may be removed after the initial 

experiments if there is no longer any possi-
bility of the power supply being applied with 
the wrong polarity. 

RFIIF AMPLIFIERS 
Radio and intermediate frequency amplifiers 

using integrated circuits are now becoming more 
common. In general integrated circuits for high 
frequency amplification employ several transis-
tors per stage. It is not easy to incorporate 
tuned circuits in a silicon chip and therefore 
possible alternatives are being investigated. 
Many types of high frequency amplifier are 

available, such as the RCA type CA3053 and the 
Plessey type SL612. The Mullard TAD100 unit 
can be used in amplitude modulated radio 
receivers for handling the signal from the mixer-
oscillator stage up to the audio driver stage 
when used with suitable external components. 
Various manufacturers have designed inte-

grated circuits for use in v.h.f. receivers. For 
example, the Signetics N511A is a 14-pin dual-in-
line circuit which enables only one coil with a 
single winding to be used in the f.m. limiter and 
detector stages of a receiver. It can also be 
employed in television sound channels and in 
communication receivers, etc. 

THE ZN414 
The ZN414 is one of the most interesting inte-

grated circuits for the amateur constructor. It 
contains ten transistors in a miniature transistor-
like case with three connecting leads. 
When the ZN414 is connected to a ferrite 

aerial, a tuning capacitor, a bias resistor, two 
capacitors and a 1.3V battery, it provides a 
signal which can drive a magnetic earpiece. Full 
constructional details of such a receiver were 
given in the September 1973 issue of this journal 
and the device will therefore not be discussed 
in detail here. 
The ZN414 can also be used as an if. amplifier 

in a.m. superheterodyne receivers. Further de-
tails are available in a booklet published by 
Ferranti Ltd., Gem Mill, Chadderton, Oldham, 
Lancs. 

OTHER RADIO DEVICES 
The TBA651 is an integrated circuit which 

is used to carry out the whole of the radio and 
intermediate frequency processes in a medium/ 
long wave superheterodyne receiver. 
The device combines the functions of r.f. 

amplifier, oscillator, mixer, i.f, amplifier and 
automatic gain control. It has been designed 
for use in both car radios and in high quality 
receivers. 
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The TBA651 will operate from supply voltages 
between 4.5V and 18V, consuming only 11.5mA. 
The device is encapsulated in a 16-pin quad-in-
line case. 
Another well-known device is the TAA661B 

f.m./i.f. amplifier and detector which is suitable 
for use in television sound and in f.m. receivers. 
The use of this device enables the detector 
transformer to be eliminated, whilst the output 
signal can be used to drive an audio amplifier 
directly. Detector alignment is carried out by 
the adjustment of a single coil—a point which 
should appeal to the amateur constructor. 
The TDA1200 is a recently developed device 

for use as an f.m. radio if. system. It is a com-
plex integrated circuit which includes f.m. ampli-
fication and detection, inter-channel muting for 
silent tuning, automatic frequency control, de-
layed automatic gain control, switching of a 
stereo decoder and driving a field strength 
meter. 
This 16-pin dual-in-line device is suitable for 

use in high fidelity car radio and communica-
tions receivers. 
Many other integrated circuits for radio and 

television use have come onto the market with-
in the last few years. They will enable the cost 
of consumer devices to be kept lower than they 
otherwise would have been by minimising labour 
costs. 
The  Signetics  integrated  circuits  types 

NE560B, NE561B and NE562B enable complete 
f.m. if. strips (including the demodulator) to 
be constructed without any inductors. They em-
ploy circuits known as phase locked loops. 

VOLTAGE REGULATORS 
Another important use of integrated circuits 

is for voltage regulation in power supplies. One 
merely connects the circuit to the output of a 
smoothed power supply in order to obtain a 
highly regulated output with an extremely low 
hum level. These voltage regulators are them-
selves ideal for use in the very stable power 
supplies required to drive some types of inte-
grated circuit. 

TIMER 
A timer integrated circuit recently introduced 

by the Signetics Company is particularly versa-
tile. It can be used to obtain delays of micro-
seconds to hours and the delay is almost inde-
pendent of the supply voltage. The type number 
is NE555V for the dual-in-line 8-lead package. 
Integrated circuits have made a very great 

impact on a wide variety of circuits, only a few 
of which have been mentioned in this article. 
The rapid fall of prices during the last few years 
make them components which can really appeal 
to the amateur experimenter as well as to the 
professional engineer.  El 
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SUPPLIERS  OF  SE MI-CO ND UCTORS  TO  THE  W ORLD 

EX. G.P.0 

Telephone 
Corner 

C O MPLETE 
TELEP H O NES 

Normal Household Type 

0nIy l•05 Pap 
p 45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order 

P POST 6 PACKING 16 

Tested and 
Guaranteed 
Paks 
B79  A IN4007 Sit. Rec. diodes. 

-T 1,000 PO/ lamp plastic 

SU  10 Reed Switches, 1' long, 
d' dia. High Speed P.O. 
type 

B99  2 N1  Mixed Capacitors. 
"."  Approx. quantity. 

counted by weight 

H4  250 Mixed Resistors. 
Approx. quantity 
counted by weight 

H35 

H38 

100 

30 

55p 
55p 

55p 
P & P 15. 

55p 
P & P 15o 

Mixed Diodes, Germ,  SS p 
Gold bonded, etc. 
Marked and Unmarked. 

Short lead Transistors,  KC p 
NPN Silicon Planar types -"-"' 

H39  A Integrated Circuits.  cSp 
4 Gates BMC 962, 2 Flip 
Flops BMC 945 

H41  SII Power transistors  55p 
comp pair EID131•132 

St 

S66 

111.4 

III 

HIS 

H211 

H34 

Unmarked 
Untested Paks 
cn Germanium Transistors  5sp 
•-••• PNP, AF qnd RF 
CA Germanium Diodes  5Sp 

Min. glass type 
inn Silicon Diodes DO-7  5Sp 
'''sf glass equiv. to 0A200. 

0A202 
Sil. Diodes sub. min.  55p 
IN914 and IN916 types 
Experimenters Pak of  SSp 
Integrated Circuits. Data 
supplied 

ItS BY12617 Type Silicon  55p 
••" Rectifiers 1 amp Plastic. 

Mixed volts. 
I C Power Transistors, PNP, 55p 

Germ. NPN Silicon 
TO-3 Can. 

100 
IS 

Make a rev counter 
for your car 

'The 'TACHO BLOCK'. This encapsulated 
block will turn any 0-1mA meter into a linear 
and accurate rev. counter for any car with 
normal coil ignition  E l 1 0 
system. • p each 

0  

Ex GPO Push Button 
Intercom Telephones 
Exactly as internal telepb, t systems still in 
every day use where automatic internal ex-
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
Instructions. Necessary 24 paid cable 229 per , 
yard. Price of each instrument is independent ' 
of the nu m ber  of ways 

£2.75  p.p.311ip 
PER INSTRUMENT 

Cable can be sent by Parcel Post. Post and ! 
Packing per 50 yds. 75 0 
EXTENSION TELEPHONES 71}p each, p.p. ' 
27in £1 37) for 2, p.p. 55p. These shones are 
e.•  ,ns and do not contain bells 

A Cross Hatch 
Generator £3.85 
A L ,I,pltte  ,„Itts  Pl. , Ind 

Circuit Board. A four position switch gives 
X-hatch, Dots, Vertical or Horizontal lines. 
Integrated Circuit design for easy construction 
and reliability. A project in the Sept. '72 edition 
of Televisi •  Su • eel to Av 'lability 

" 

New Paks 
TESTED A G U ARA NTEED 

H63  A 2N3055 type NPN Sil. power  CC, 
▪ transistors. Below spec.devices "r 

H64  A 3819 N Channel FETs  55p 
2N3819 in plastic case 

1155  A 40361 Type NPN SII. transistors55 p 
▪ TO-5 can comp to H86 

H56  A 40362 Type PNP Sil. transiators55 p 
▪ TO-5 can comp to H85 

U NTESTED' U N MARKED 
H67 in 3819N Channel FETs  55p 

plastic case type 

Over 1,000,000 
Transistors 
in stock 
We hold a very large range of fully marked 
tested and  guaranteed  transistors,  power 
transistors,  diodes and rectifiers at very 
competitive prices.  Please send  for free 
catalogue. 

Our very popular, 4p transistors 
TYPE "A" PNP Silicon alloy, TO-5 can 
TYPE "B" PNP Silicon, plastic encapsulation 
TYPE "E" PNP Germanium AF or RF 
TYPE "F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

8 RELAYS FOR 
VARIOUS TYPES 

P & P 27 P 

High Speed 
Magnetic 
Counter 
4 digit i 
24v or 48v (state which) 4 x I .1m, 37p. P•P 5P. 

BI PRE PAK LTD 
o Re.4N07120919 

Dept E 

ll, 

11/4 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 
These are 40W and 90W 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 all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min 15. HFE Min is. 

1-12  13-25  21-56 
40 Watt  229  211p  Ilp 
90 Watt  Hip  24e17  229 
Range 2. VCE. Min. 40. HFE Min 40 

1-12  13-25  211-541 
40 Watt  33p  319  29p 
90 Watt  319p  36iP  339 

Complementary pairs matched for gain at 
3 arson. lip extra per pair. Please state NPN 
or PNP on order. 

LM3S0 Audio I.C. as featured in Practical 
Wireless  December  issue  complete  with 
application data Et • IS 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com-
petitive prices (frorn lip each). These are all 
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.) 
measurements of length, area, volume, liquid 
measure, weights etc. 
Pocket Sire 15st  Wall Chart lap 

LO W COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 161p each  Now new low profile 
18 pin type at itg, each f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 

Send for lists of publications 

mild 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors 6 Electronic 
Components. approx. 179. We guarantee at 
least 31 really high quality factory marked 
'Transistors PNP a NPN. and a host of Diodes 
Rectifiers mounted on Printed Circuit Panels. 

Identification Chart supplied to give some 
Information on the Transistors. 

11p P  P on this Pak,  r r 
Please ask for Pak P.1. only 3 3 p 

Please send me the FREE Bi-Pre Pak Catalogue. 

NAME 

ADDRESS   

ALL PRICES INCLUDE 10% VAT 

MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add I I p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE  SOUTHEND (0702) 46344. 



TRANNIES 
P P •  Catalogue 10p.  • 

(new mail order address) 

4 Bush House 
Bushfair 
Harlow, Essex. 

(callers welcome) 
reg. office: 1 Dockyard, Station Road, Old Harlow, Essex. 

All prices 
inclusive 
of V.A.T. 

Resi 

I watt S% carbon 1p 
watt 5% carbon 1, 

1 watt 10° carbon lip 
range 10 ohlne to 4 7 
megohnts. 
watt m/o 2%  SP 

range 10 °brim to 1 
megohme. 

Minitron Digital 
Indicator 

reads 0-9  21 65 

Volume Controls 
Potentiometers 
Carbon track 500 Cl to 2 2 
meg 42 Log or Linear. 
Single lip. Dual gang (stereo) 
44s. 
Single type with D.P. switch 
Up 

Carbon 
Skeleton Presets 
Small  high  quality  type 
(linear only). 
All values 100-5 nteg ohms. 
0-1 watt Sp each. 
025 watt 79 each. 

x 31   
x 5   
3I   

x 5   
x 17   
x 17  81p  !I 05 

P 0 insertion tool  82p 
pot face cutter  Up  UP 
Pack ,of 36 pins  42p  42p 

1114  SOP 

Veroboard 
013  0 I 

matrix matrix 
17p  22p 
Us  Hy 
at,  249 
2130  28p 
gap  799 

Slide Switches 

SPST 70, DPDT 12P 

LI BARGAIN PACKS 
LI  10 Silicon power transistors (2N3055) unmarked/tested TO3 case. 
LI  30 Plastic 2N3055 unmarked/untested. 
LI  30 Plastic FETS (like 2N3819) unmarked/untested. 
LI  10 General Purpose PET transistors fully tested. 
LI  20 Silicon TO5 transistors NPN or PNP (state which) (like 2N3053 BC301 etc.) 

unmarked/untested. 
LI  SOO Carbon resistors t, I, 1,2 watt. 
LI  100 Electrolytic condensers. 
LI  250 Ceramic. Polystyrene, silver mica. etc. condensers. 
LI  25 Potentiometers assorted. 
LI  250 High-Stab I% 2% 5% resistors. 
LI  SO Assorted tagboards. 

— Any 5 Packs LAI plus 25p Post 8 Packing — 

Electrolytic Capacitors 
4 VOLT  10 VOLT 

47pF  6f p 22µF  0112 
100pF  6fp  47µF  6ip 
220µF  6fp  100µF  6fp 
330pF  6ip  220AF  Op 
1000AF  13p  330AF  10p 
4700AF  29p  470µF  10p 

1000AF  Ilp 
I500µF  20p 
2200AF  24p 

6.3 VOLT 
33pF  Sip 
68AF  64P 
150AF  6,415 
470AF  I I p 
680AF  13p 
1500AF  lip 
2200AF  lip 
3300µF  26p 
6800pF  40p 

16 VOLT 
15µF 
33µF 
68µF 
150µF  flp 
220µF  llp 
680µF  17p 

64P 
6111 
6415 

16 VOLT 
(000µF  17p 
1500,..iF  25p 
2000AF  43p 
3300pF  311p 

' 6800AF  65p 

25 VOLT 
10pF  6ip 
22AF  64P 
47µF  He 
100pF  ip 
150µF  ip 
220µF  10p 
470AF  13P 
680µF  20p 
1000AF  7.21, 

25 VOLT 
2200µF  39p 
5000AF  08P 

40 VOLT 
6.8PF  64P 
I 5pF  SSP 
33µF  641) 
47µF  611) 
100µF  9p 
I 50/aF  10p 
220AF  I I p 
470pF  19p 
6130pF  25p 
1000AF  2Sp 
2200µF  44p 
3300µF  65p 

63 VOLT 
1AF 
2.2AF 
4.7AF 
6.8AF 
10AF 
22AF 
68AF 
100AF 
150AF 
220AF 
330AF 
470AF 
1000AF 

64P 
041, 
611, 
64P 
64P 
6413 
10p 
lip 
13p 
19p 
22p 
26p 
44p 

Mullard Polyester's  
M UL UIAD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0 01µF, 0 015 0% 0 22µF. Sip. 0 33/.1F, 0 047µF, 0 068µF, 4p, 0 10.a, 440. 
15µF, 0 22µF, 64p, 0.33µF, 7p. 0 47//F, 94p. 068pF, litp. 1 OtIF, 14p. 1 5µF, 22p 2 2/.5% 27p. 

M ULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0 001µF, 0 00154F, 0 0022µF, 0 0033p F, 0 0047µF.2fs. 00065µF, 0 010F, 0.0150F, 0.0224F, 
0033µF, gig 0047µF, 0 068µF, 0 IµF, 44p. 0 150F, 64p. 0 22µF, Sip. 033µF, lip. (547µF. 14p. 
160V: 0010F, 0 015p F, 0 22 0', 0 033µF, 0047µF, 0.068µF, ip. 01µF Sip. 0.15µF, 41p. 022µF, 1115-
033µF, lip. 0.47µF. Sip. 0-68µF, lb. 1 OpF, 1440 

Popular Transistors 
and Diodes 
(Many other types stocked) 

AC107  lip A1)149 40p BCI57  13p  IWY30 17p 2N3053 2Sp 40636  ii3P 
AC126  14p ADI61  SOp BC158  12p 01,1,51 17p 2N3054 50p 
AC127  14p ADIOS Effp BC159  13p IIFY52 17p '2N3055 5211 DI ODES 
AC128  Hp AFII4  150 BC168  lip MP8111 Up '2N3702 lip IN914  Bp 
AC142K 211{, AF115  15p BC169  lie 01226  Up 2143703 lip 176950  Bp 
AC141K Np AF116  15p BC182  lap 0C35  45p 2143704 Up 1N4148  51 
AC176  15, AF117  15p BC183  12p 0C36  50p 2573705 lip 1514001 44, 
AC187  14p BC107  up BC184  12p 0C44  14p 2513706 Up 1764002 lip 
AC188  14, BC108  lip  B(5212  lip 0(2,45  14, 2513707 lip 1764003 Sip 
AC187K Up B62109  lip BC213  12p 06271  14, 2143708 Up 1764004 lip 
AC188K 114, BCI47  lip 002,114  12p 06261  ilp 2763709 lip 1N4005  Sp 
ACY90 lip BC1411  lip BF194  15p, TIPIIA 799 2763710 lip 1764006  9p 
AD140 40p BC149  12p  itFI9.  17p T11.1.2A 91p .2N3.119 211p  11.14007 10p 

0.147 
0A81 
0A55 
0090 
0091 
0095 

Op 
Pp 
lip 
Op 
Bp 
Op 

Everyday Electronics 
Construction Kits 

Slave Flash  Kit CI '85 
Thu unit enables • second flash (or 
third) to be used when taking • 
photo. This give. pictures • *otter 
look  by  eliminating  the  harsh 
ehadows caused by a single flash. 
(Aug.) 

Electronic Door Bell 
Kit L4-00 

An electronic unit providing an 
unusual sounding monitor. (Aug.) 

Wasi-Wasi  Kit LI -50 
A very simple unit designed with 
the pop group in mind. (Aug.) 

Personal Receiver Kit £3.10 
I.e. radio. Medium wave receiver to 
suit the pocket. (Sept.) 

Aquarium Thermostat 
Kit L2.11S 

A unit for accurate temperature 
control of liquids. (Sept.) 

Train Controller Kit L3 -15 
Give a realistic performance to your 
electric model train at low speed. 
(Oct.) 

Light Di mmer  Kit £3.50 
A basic circuit for electronically 
dimming • mains lamp. (Oct.) 

Baby Snatch Alarm 
Kit 18-00 

A bell alarm sounds if the baby is re• 
moved front the pram or push chair. 

Stereo Headphones 
Adaptor  Kit LI .85 
Enables one or two sets of head• 
phones to be used with an amplifier. 
(Oct.) 

Gas Alarm  Kit £6.30 
A sinmie alarm for the detection of 
combustible gases and vapour and 
smoke. (Nov.) 

Throe by Three Game 
Kit a 10 

An addition to any game using • 
dice or a novel game for two players. 
(Nov.) 

Auto- Water for Plants 
Kit £2-00 

Make sure your plants do not die of 
thirst when left unattended. 

Tremolo Unit  Kit £2 10 
An effect unit for we with electro. 
guitar or organ. 

Tutor Board  Kit £6.90 
All the components required for the 
first six monthn of Teach in '74 
(Oct.) 

VCO Effect Unit  Kit £3 80 
A °Rage controlled oscillator that 
can he use,1 as an effects unit with 
drums or other instruments. 

Receiver  Kit £2.00 
An F.E.T. tow receiver the let set' 
le simple to build using only t 
transistors. 

Sewing Machine Speed 
Control  Kit LI 45 
A Power Controller that pros ides 
easier slow speed control of cleric, 
sewing machines. 

The 4 Band T.R.F. 
Receiver  Kit 9.75 
A radio capable of receiving short. 
wave amateur and shipping. (Nov., 

Power Supply Unit 
Kit £.80 

Regulated 0-20 V power supply unit 
delivering up to 0-5 A. 

Slid• Projector Timer 
Kit £2-00 

For providing automatic changing of 
siOles on suitable projector. 

Emergency Lighting 
Kit £7.00 

Thi. device automatically switches to 
au x Dry lighting and can also be used 
ass 11! V battery charger. 

• 

SPEED GUARD 

PLANT PROPAGATOR 

A.F. OSCILLATOR 

For Kits in this month'a hone send the quoted approximate cost of corn' 
ponents in the Box. Reprint of any project 15p. 

O UR NE W RETAIL SH OP IS N O W OPEN 
We are looking forward to your visit. 

Open 9-5.30 Monday to Saturday. Fridays open till 6. 

UK65 
UK92 
UKI 10 
UKI 15 
UK 120 
UK 125 
UK 160 
UK220 
UK235 
UK240 
UK500 
UK5I5 
UK640 
UK790 
UK840 
UK875 

TRA I 

We are now Stockists of AMTRON 
High Quality Construction Kits 
(S.A.E. for full list) 

Transistor Tester 
Telephone Amplifier 
Stereo Amplifier 5 + Sw 
Hi-Fi Amplifier 8w 
Hi-Fi Amplifier 12w 
Stereo Control Unit 
I.C. Amplifier 8w 
Signal Injector 
Acoustic Alarm for Absent-minded Drivers 
Parking Lights Automatic Switch 
LW/M W/FM Radio Receiver 
M W Radio Receiver 
200mw Light Dimmer 
Capacitive Burglar Alarm 
Adjustable time lag car Burglar Alarm  6.81 
Capacitive Discharge Electronic Ignition for internal 
Combustion Engines  14.51 

24-hour Digital Clock  24-50 

2.50 
7.91 
11.07 
4.31 
5.20 
6-30 
11.07 
2.57 
7.39 
8.66 
35.30 
9.86 
7.24 
7.57 
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DOWN TO EARTHT 
"Transistor data always gives current amplification, never 

voltage amplification. Yet in practical circuits it is voltage gain 
which matters. Can the voltage gain be derived from the current 
gain?" 

By GEORGE HYLTON 

The reason why no information 
about voltage gain is given in the 
transistor makers data is that you 
don't need it. Or, rather, it's 
assumed by the makers that you 
already have it, in your head. 
Show a competent transistor 

circuit designer the audio ampli-
fier of Fig. 1, and ask him what 
is the voltage gain. After about 
ten seconds, he'll say, "About 
120", and he'll be right. 
You can do it, too. The magic 

formula  is:  multiply the  d.c. 
voltage drop across the collector 
load resistance (in kilohms) by 
40. This is the voltage gain. In 
Fig. 1, the voltage drop across the 
1 kilohm  emitter  resistor  is 
1 volt, so the emitter current is 
1 milliamp. The collector current 
must be nearly the same, so the 
drop across the 3 kilohm collector 
load R3 is 3V. Gain is 3 x 40=120. 

COMPLICATIONS 
We don't propose to go into the 

rather complicated reasons for 
this very simple relationship. The 
important thing is that it is true 
of all bipolar transistors, whether 
pnp, npn, silicon or germanium. 

CI 

It's also true that it's only an 
approximation, and gives accurate 
results only when the transistor 
is used in normal circuits with 
only a few volts across the load 
resistance. 
What's 'normal'? Well, Fig. 1 

is normal, assuming that TR1 is 
an ordinary small signal audio 
transistor  such  as  BC108  or 
2N2926. But if the supply voltage 
were 50V and the drop across 
R3 were 30V the gain would not 
be 1200, as predicted by the 
formula, but a lot less. 
One has to be sensible, too. In 

Fig. 1 there's no external load re-
sistance, only R3. If you short the 
output terminals (giving an ex-
ternal load of 0 ohms!) there can 
be no output voltage. So the 
external load, if used, matters, 
and will reduce the output and 
voltage gain. 
If  an  external  load  of 

3 kilohms were connected (i.e., 
equal to R3), then the a.c. part 
of the  output  current  would 
divide itself equally between the 
two loads and the output and gain 
would be halved. (This implies 
that R3 and the external load are 
in parallel to the signal current. 

+9V 

C V 

v,, 

C 

That is sq, because the two loads 
are tied together at one end by 
the output capacitor and at the 
other by the power supply. 
In practice, the external load 

(let's call it Ri) may not be equal 
to R3. To find the gain for any 
value of 111, first use the magic 
formula for the gain with no 
load then multiply the answer by 
Ft1/(R, + R3). 

MULTI STAGE 
In a multi-stage amplifier (Fig. 

2), the "external load" on the 
first stage is the input impedance 
of the second stage. In practical 
circuits, this input impedance is 
so much smaller than the collec-
tor load resistance of the pre-
vious stage that to all intents and 
purposes the whole of the a.c. 
current from TR1 goes into the 
base of TR2. It is then amplified 
4.2 times (hre: = current amplifi-
cation factor of TR2) before pass-
ing through the final (3 kilohm) 
load resistance to set up the 
output voltage. 
To calculate the overall gain 

we need to know the a.c. collector 
current of TR1 rather than its 
a.c. collector voltage. There is 
another  magic formula  which 
gives you the a.c. collector cur-
rent: 40./.1.Vin, where Ii is the 
number  of  milliamps of  d.c. 
collector current of TR1. This 
leads to an expression for the 
overall voltage gain. 
Voltage gain = 401,1.hie2F(12 

where /112 is the final load in 
kilohms (in, Fig. 2, 3 kilohms). 
If 4,2=100 and L-1=100µA or 
0.1mA,  the  overall  gain  is: 
40.0.1.100.3=1200. 
Like the previous formulae, 

this is an approximation (and 
errs on the side of optimism). 

+ 9V 

Fig, 1. Single stage amplifier 
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Fig. 2. Two stage amplifier 
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I.C.'s and valves 
I have a complete set of EVERY-

DAY ELECTRONICS and I RITI pleased 
with it although I would like to 
see a general broadening of your 
horizons in other fields past and 
future; in this I am referring to 
the lack of projects using inte-
grated circuits and valves and 
also the lack of explanation of 
these devices. 
Perhaps such devices could be 

explained in the next term of 
Teach-In '74. Also could you start 
a sound-effects series, in particu-
lar an "electronic echo". On the 
whole I like this magazine. 

R. Leyland Zlitrm, 
Auckland, 
Australia. 

You will be pleased to see that 
we are using integrated circuits 
in two of our constructional pro-
jects this month. 
Detailed explanations of the 

functioning within the i.c. pack-
age however are not given and as 
a rule the i.e. will be treated as a 
black-box whose overall perform-
ance  and  operation  only are 
described. The reason for this 
should be made clear in the series 
Tntrorliir lion  to Intraraterl Cir-

cuits which started last month. 
At the other end of the line. i.e. 

valves, we cannot envisage using 
valves in any E.E. projects— 
although it is not an impossibility. 
Your idea for a sound effects 

series has been noted and we 
shall be looking into this in the 
future. 

Veroboard 
I have recently started reading 

your magazine, and wish to build 
some of the projects detailed. 
However, as a raw beginner, only 
knowing the basic theory learned 
at school, I wonder if you would 
explain to me Veroboard dia-
grams as I do not understand 
what copper strips should be re-
moved, and which ones left in 
place. Also how do you remove 
the copper. 

D. Nicholson, 
Cardiff. 

Constructional projects built on 
Veroboard usually show two views 
of the board, one from the topside 
showing component positions and 
a view of the underside showing 
the capper strips. 
Tho ennppr  Ir pc rtro 

white strips on a black back-
ground. Breaks are shown along 
the strips as white holes on a 
black  background  and  these 
breaks can be made by using a 
"spot-face cutter" a tool made for 
this job, or a small drill bit of 
diameter larger than the width 
of the copper strip. 
Other information given on the 

underside view is the solder point 
of a component or flying lead to 
the copper strip; this is indicated 
by a black dot along the strip. 

Inverter 
I have been a regular reader of 

your magazine for some time now, 
and at present intending to build 
a d.c. to a.c. inverter as described 
in one of your earlier issues. How-
ever, I would like to build it so 
that the output would be around 
240 volts 50 cycles and about 100 
watts minimum (from 12 volt car 
battery). 
As I am a newcomer to elec-

tronics through your magazine, I 
feel confident that you will be able 
to advise me as to where I might 
be able to obtain instructions to 
build such an inverter, or if pos-
sible how to modify your pub-
lished design to meet the output 
required. 

J. Henderson, 
Ayrshire. 

The inverter you refer to was 
published in the July 1972 issue 
of E.E. and cannot be modified 
easily  to obtain  the required 
power output. 
However, a 100 watt inverter 

was featured in Practical Elec-
rmirc rphritarl, 1973 

What do you know? 
OHMS LAW 

What would you expect the potential difference 
acrossa 3.9kilohm resistor to be if 150microamps 
were flowing through it. 
What current would flow in R3 in Fig. 1. 

3. What wattage resistors would you use for those 
shown in Fin 1 

4. If R3 in Fig. 1 is removed what effect would it havt 
on the current flow in Rt. 
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SFINPVilla MK II 
ELECTRONIC 

IGNITION KIT 
r* - • 

COMPRISES 

Everything: — 
Ready Drilled Case and Metalwork, Cables, Coil Connectors. 
Silicon Grease, Printed Circuit Board, 5 year guaranteed com-
ponents and a lull 8 page instruction leaflet. 

W HE N CO MPLETE THE U NIT CAN BE FITTED TO 
YO UR CAR IN O NLY 15 MI N UTES USI NG THE 
STANDARD  COIL  AND  CONTACT  BREAKER 
POI NTS: TO GIVE YO U: — 

Instant all weather starting, Up to 20 .'„ fuel saving. Longer 
battery life, Higher top speed. Faster acceleration, Spark plugs 
last about five time longer. Misfire due to contact breaker. 
bounce electronically eliminated. Purer exhaust emission 
resulting in less air pollution, Contact breaker burn eliminated. 

Suitable for all petrol engines up to 8 cylinders 

PRICE O NLY El 1.62 

Ready Built Unit £14•85 
Unit for Motor 
Cycles with twin coils  Please state whether Positive 
and twin C.B. Points £23.24  or negative earth units are 
(prices include VAT and post  required when ordering 
& packing). 
(NOT AVAILABLE IN KIT FORM) 

SEND FOR YOUR UNIT OR FULL 
BROCHURE NO W 

FR O M  II 
ICE ELECTR ONIC SYSTE MS DEPT E.E. 
114 PARK FAR M ROAD 
BIR MI NG HA M B43 761 H 

KEEP WARM ATA 
COOL PRICE. 

Slash central heating costs with 
AMKIT. 

If you can put in electric wiring, you can install 
Amkit. The unique nylon pipe hot water central 
heating system, that you install yourself in hours. 

Look at these advantages: 
No soldering 
No 'T' junctions 
No special equipment 
No leaks, no lagging, no corrosion 
No structural upheaval 

Just reliable, effective central heating (Guaran-
teed 25 years) ata saving of between £150 & £250. 
This famous system has been successfully market-
ed since 1968. 

Clip the coupon, and we'll tell you more.   

To Autocon Manufacturing Co. 
Spring House, 10, Spring Place, London, NW5, 3E1FI 
Please send your brochure telling me all about Amkit. 
Name 
Address 

EE 4 CA-IV16) 
or see for yourself at: THE AMKIT D.I.Y. CENTRE, 

15, Procter St., London, W.C.1. (opp Holborn Undgnd). 
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m. 

PARKERS SHEET 

METAL FOLDING 

MACHINES 

HEAVY VICE 

MODELS 
With Bevelled Former Bort 

No. I. Capacity 18 gauge mild steel  36in wide  ▪ £17.00 carr. 50p 
No. 2.  Capacity 18 gauge mild steel • 24in wide  ... £12-00 carr. 38p 
No, 3.  Capacity 16 gauge mild steel •• 18in wide  ... £12.00 carr. 38p 
Also new bench models. Capacities 36in. x 18 gauge £5•00 24 in. x 16 
gauge £2.00.  Carriage 75p. Add 10 % VAT to total price of machine & 
ca rriage. 
End folding attachments for radio chassis. Tray and Box making for 36in. 
model. 27ip per ft. Other models 17) p. 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 

A smart minia-
ture  Ca .  in 

high-gloss black. 
tough,  rigid 
A.B.S.  Front 
panels are alu-
rniniumor white 
P.V.C. / Steel. 
Built-in slots for 
P.C. cards. divi-
ders. or screens. 
Chassis  or 
P.C.Bs can  be 
supported  on 
'P'  clips from 
internal pillars. 
Excellent  as 
encapsulation 
boxes. 

toressiatevre efackaceot 

IDEAL FOR MANY E.E. PROJECTS 
PRICES:  Single  lOs inc VAT & P & P 
M2 50 x 100mm (2f" 0 31')  47p  36p earl' 
M3 1000  30mm (38' is 5")  Sep  SCIp rich 
Less for quantities. Minimum order CI 

West Hyde Develop ments Li mited. Ryefield Crescent, Northwood Hills, 

Northwood, Middx., HA6 IN N. Tel: Northwood 24941126712 Telex 923231 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH  MORE PAY! 
iShows 
Th— is76pjce 
FREE boo: 4i1 
shows how! 

'motion, a better lob.  The 
ra  '  opportunities" shows  read by every t1,13 ,41,  1,4 - 

htounffe%t tt Zym,othu rr,o.ug.phaerleowa-recosnot.  .Soewnd  thino btrhae,  lo  al 7ntApi;lziolglk Albocaoll 

E,,,,h. I., my and viol I an pay-a. vi'11-  on you. It could hi• the best thing you 
ever did. 

INIE MINCLIT OUT THIS COUPON  I= 

• P° Sis •,"  CHOOSE A BRAND NEW FUTURE HERE! 
",,,sulnect of tnter,st. Post to the add'. ,,'. 

11/ 

I•1 ci Wal Rail," A 
Electronic. 

(rechnatron) 
Electronic 
Engineering 

Televiaion Mainten• 
ance & Servicing 
.eneral Radio & 
TV Engineering 

Radio Servicing, 
Maintenance and 
Repairs 

cit r & Gull& Radio. 
TV Electronic+) 
Mechanics 

Radio Amateurs 
Practical TV 

D Colour Television 
Computer Electronics 0 

o  cao LI Radio 
TV Servicing Cert. 0 

O  Post Master General 
let & 2nd elms 

o  Cert. 
C  Electrical 
Engineering 

O  Practise  0 
C a et LI Inatalla-
(Ions and Wiring  C 

General Elect ri. 
Engineering 

Society of Engineer. 
(Electrical Eng.) 

Electrical Installa• 
Gone and Wiring 

C & G Electrical 
Technicians 
(Primary) 

C & G Tel, 
colnniuniret 

EIET—Technatrian 
Electrical 

TO B.I.E.T. BEE 01 Aldermaston Court, ReadingR674PF Qg 

NA ME (Bloch 

ADDRESS 

BEE 01 

Other &Words  Ago 

Ac. ,./erl by the Council for Inc Accreu I tabor, of Co,respondencc Col/eves. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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The largest selection 
BRAND NEW FULLY GUARANTEED DEVICES 

Tyler  Prir.p 
C107  8111 
M7313  $0 
AC116  28 
AC117K  $I 
AC122  18 
AC126  19 
40120  19 
AC127  SO 
AC128  20 
ACI32  le 
4C134  le 
AC137  le 
ACI41  90 
AC1418  U 
AC142  20 
AC1428  211 
AC151  17 
AC164  22 
AC166  n 
Amos  n 
40197  27 
40165  38 
AC1641  29 
AC187  a 
AC168  27 
AC169  18 
AC176  is 
40377  27 
AC178  81 
A0179  $1 
40190  IS 
401808  29 
AC181  U 
4,C181K  82 
4C187  24 
4C187K  26 
1C1138  24 
AC1888  25 
ACY17  22 
ACY18  22 
ACY19  22 
ACY20  20 
AC121  29 
AC122  18 
1C127  80 
ACY28  21 
ACT29  39 
ACY110  81 
4C181  81 
ACT34  23 
AC135  28 
4C136  81 
AC140  19 
ACY41  20 
AC144  89 
AD130  42 
4D140  68 
4D142  38 
AD143  42 
AD149  59 
41)161  89 
AD M  89 

Type  Prier p 
AD161 and 
AD162(51P) 76 
ADT140  116 
AF114  87 
AF116  27 
AF1l6  27 
AF11- 27 
AF118 
1F124 •  U 
AF125 
AF126  31 
A F127  31 
AF1811  83 
AFI78  55 
AF179  86 
A F180  6$ 
AP181  55 
AP186  55 
A P239  41 
ALI N  79 
AL103  78 
11Y26  $11 

A13127  3$ 
A2Y2m 
A8129  82 
48150  33 
A8151  28 
48152  88 
Af3Y44  23 
A8Y35  2$ 
ASY56  26 
A8157  28 
415156  28 
48173  20 
A8221  44 
BC107 
BC108  12 
BC109  18 
BC113  11 
Belli  17 
Bel 13  17 
BC116  17 
BC117  BO 
BC118  11 
BC119 
BC120  88 
BC125  18 
BC126  20 
BCI32  18 
BC134  20 
BC135  13 
BC136  17 
BC137  17 
BC189  44 
Bei4o  88 
BC141  32 
BC142  U 
BCI43 
13C145  $0 
BC147  11 
BCI48  11 
BC149  18 

Type  Prier p 
BC150  20 
BC151  22 
BC102  19 
BC123  31 
13C154  33 
BC157  20 
BC151.  18 
13C139 
BC160  50 
BC161  69 
BC167  18 
BCI611  1$' 
BC169  1$ 
BC170 
BC171  18 
BCI72  18 
BC173  le 
BC174  le 
BC175  24 
BC177  21 
BC178  21 
BCI79  81 
BU N  27 
BC181  87 
BC1S2  11 
BC1182L  11 
BC163  11 
13C168L  11 
BC184  18 
BC184L  18 
BC186  31 
BC167  $1 
BC207  11 
13/7208  12 
BC209  18 
BC212L  12 
114,2111L  11 
BC2141.  18 
111.1223  28 
1R:226  $9 
111.201  20 
BC302  87 
BC303  26 
BC304  40 
BC440  24 
BC460  40 
1142130  27 
BC131  29 
BCY112  83 
BC133  24 
BCY34  28 
BCY70  le 
BCY71  83 
BCY72  le 
BCZIO  12 
BCZI 1  98 
BC312  23 
BD113  62 
BD116  8$ 
BD121  88 
110123  72 
1111124  76 

Prier p 
130131 
B1)132 
BD133 
BD135 
BD136 
BD137 
BD138 
BDI39 
BD140 
11D1135 
BD176 
BD176 
BD177 
BD178 
BD179 
BD180 
50183 
BD186 
BD187 
BDItis 
110189 
BDI90 
BD193 
/31)196 
BD197 
BD198 
DD199 
$0200 
BD203 
50206 
BD207 
B0208 
11D1(29 
BF113 
BF117 
BF1111 
BF119 
BFI21 
10123 
BF125 
111,127 
BF152 
BF153 
13F154 
111,155 
BF156 
BFI57 
131,158 
11F159 
BF160 
BF162 
BF163 
BF164 
BF166 
BFI67 
BF173 
BF176 
BF177 
BF178 
BF179 
BF180 
BF181 

72 
44 
44 
60 
66 
81 
Is 
20 
IS 
Is 
72 
72 
77 
77 
72 
72 
77 
77 
83 
83 
94 
94 
99 
99 

11 05 
II 05 
88 
88 

21 05 
21 05 
II 10 
27 
50 
77 
77 
50 
55 
50 
55 
61 
50 
50 
77 
58 
61 
61 
66 
44 
44 
44 
44 
44 
24 
24 
$o 
so 
sa 
as 
as 
as 

Type  Price p  Type  Prier p  Type  Prier p 
BF182  • 44  MAT121  28  2(1308  39 
BF183  44  MJ (2953  93  2(l3on  39 
BF184  $8  MJ E3055  62  211331.  22 
BF18.5  U  51J E3440  36  21339A  18 
BF187  30  MPF102  46  3(1344  20 
151,188  44  MPF104  41 ' 2(1345  18 
BF194  18  MPF105  41  2(1371  18 
BF193  18  0C19  39  203710  13 
111,196  le  OC20  70  2(1373  19 
BF197  18  0C22  52  20374  19 
111,200  50  0L.25  54  20377  33 
Br222  £1 05  0C24  62  20378  18 
132•257  50  0C25  42  20381  18 
BF258  66  0C26  32  3(1382  18 
119̀.239  94  0C28  55  20401  33 
111,262  61  Oen  55  20414  33 
11,263  61  0C35  46  "0417  28 
1F270  39  C1C38  55  2N388  39 
16271  38  0C41  22  2143881  61 
11.242  88  0C42  27  2N404  22 
16273  39  0C44  17  2N4044  31 
16274  89  0C43  14  28524  46 

I.  66  0(10  11  311527  54 
30  0071  11  2N599  46 

,i X s4  21  Oen  16  2N599  50 
il 9,,  3$  0074  16  2,1696  14 
ii•xs,.  24  0075  17  29697  15 
, I 9 ••7  27  0076  17  29698  27 
ti.' 9 •...  24  0077  28  2:5699  89 
t l' V.,'  22  0031  17  21.1706  09 
'I VII  22  00811/  17  21.17064  10 

22  0(.112  17  211708  13 
1 N.:,:  19  00821/  17  2N711  33 

94  0083  22  21.1717  39 
., X 1.  17  0C139  22  2N710  27 
1.9 1,,  17  0C140  22  2N7184  55 
sl'2  17  0C169  28  251724  31 
(8124.  17  0C170  28  29727  31 
8127  17  0C171  28  2N743  22 
8128  17  0C300  28  2N744  22 
1114129  17  0C201  31  3N914  16 
88138 20  OC202  31  251918  as 
1181(39  20  OC203  28  2N91.9  23 
58140  31  OC204  28  2N1130  28 
138Y41  31  OC205  39  2NI131  22 
138195  14  CIC309  44  291132  24 
138195.4  14  007P71  48  291302  16 
Bul05  22 20  ORP12  48  .291303  16 
CII1E  66  P20  55  291344  0 
(7400  83  P21  60  '2913.3  19 
4:407  28  P3461  22  191306  23 
A7424  28  P397  46  291307  23 
C423  53  8T140  14  291306  26 
C426  39  8T141  19  2141309  26 
C42.  22  T1$43  83  21..11613  22 
l'441  33  UT46  80  2NI711  22 
C442  33  ZN414  21 20  2141889  35 
C444  39  2(1301  21  2N1890  50 
C450  24  2r:302  21  2N1893  41 
RATI O  21  •J(::303  21  282147  79 
MATIO1  22  21/304  27  282148  68 
MATI20  21  20306  44  2N2160  68 

Type  Pefee3; 

2N3193  39 
21.12194  39 
292217  24 
192'11.  22 
•JN ..2219  22 
2912 ,  24 
 i  22 

▪ N 222'.2  22 
,N ..:36s  19 
•.:N2:0;"  16 
.2N2.109  16 
292411  27 
292412  27 
.292(146  52 
• 2711  23 
19•271'.2  23 
191714  23 
▪ 9'2904  19 
29 29114.1  23 
292905  23 
'2 N.291 ,3  23 
..28 .29.6  17 
2no6  20 

27‘29o7  22 
24 

1▪ 919.23  16 
2 92929  16 
'2 N'29.25  16 
▪ N 29.2no  14 
.28•2926i Y,  12 
'2929.20  11 
.2N29201 Ft  11 
2829.J6t  11 
28:io 1 o  77 
293011  16 
293053  19 
283054  51 
283055  55 
283391  16 

DIODES AND RECTIFIERS 

1.4111'  9  ItY1:10  23  0.07o 
13120  9  lil 164  55  0479 
11129  9  liVX311/30 46  0A81 
AAY30  10  BYZIO  39  0A83  1 
A AZ15  11  11121 1  33  0A90 
BA100  11  BY212  33  0191 
134116  23  81213  28  0195 
BA126  24  111216  44  0A200 
BA140  16  /11217  39  OA202 
BA15.1  13  111218  39  8010 
HA M  16  BYZ1P  31  8D19 
BA156  16  C(162  1N34 
51100  17  (0491  6  114341 
B1101  13  C0651  11014 
51105  19  (0.470.0.479  1N916 
111114  18  Eq.)  7  1N41411 
111126  16  0A5  99  18021 
BY127  17  01581,  23  18931 
BY120  17  0410  39 
BYI30  18  0 (17  8 

Type  Pref.. P  pp,  Prire p 
2N3391A  18  2N4062  18 
2N3393  16  284284  19 
2N3393  16  21.14285  19 
2N3394  16  2N4286  19 
2113395  19  2N4287  19 
2N3402  23  2N4288  19 
2N3403  23  2N4289  19 
2N3404  31  2N4290  19 
2N3405  48  3N4291  19 
21.13414  17  2N4293  19 
2N3415  17  2N4293  19 
2N3416  31  295172  13 
283417  31  21,15294  60 
2N3525  83  210457  35 
210614  71  2N5458  35 
2N3615  82  2:0459  14 
2N3616  82  2N6211  75 
21.13646  10  28301  55 
2N3702  13  283021  46 
2:0703  13  28302  46 
2N3704  11  38303  61 
2143705  13  28304  77 
3143706  13  28305  86 
2N3707  14  28306  86 
29370s  09 ' 28307  86 
2 9 370,  10  28321  62 
.29:17  10  28322  46 
.29 3711  10  283224  46 
.29;1019  31  28323  62 
'29 3,3 , 55  28324  77 

II  39  28322  77 
2 9,23  31  28326  77 

31  28327  77 
•  33  38701  46 

31  40361  44 
191 ",  30  40302  50 

13 
1▪ 9405'.  11 
2  13  
.294061  13 

LI NE AR IC's -F ULL SPEC. 
Price 

Type No  _  1 
72702  50p  405  459 
72709  389  339  309 
72710  459  435  409 
72741  40p  38p  35p 
73741C  459  439  409 
73741P  385  8119  349 
72748P  389  369  349 
8L2016  599  45p  40p 
61.701C  50p  95p  409 
8L7026  50p  45p  409 
144203  80p  70p  609 
1A4293  fl 00  959  909 
TAA350 %  21 85  21 80  21 70 
aft.7036  280  269  249 
,470912  35p  33p  309 
,A711  451,  439  409 

N U MERIC AL 
IN DIC AT OR T UBES 

1166  £147 
014116  £1-70 
3015F 31191tron  . .  £1•50 
411 Indicators 0.9 + Decimal paha. 
911 side viewing. Full data for all 
types available on request. 

7.N4I4  .  20 each 
1.C. Radio It... Incl. lull c1r. data. 

DT L 930 SERIES 
LOGI C  IC'. 

Price 
Type  u  ..3  I on 
11P930  16p  145  139 
111'932  169  15p  119 
BP933  169  159  149 
11P935  16p  159  149 
li P936  169  189  149 
It P944  169  159  169 
11P945  309  289  255 
11P946  15p  149  13p 
111.94s  309  28p  259 
BP951  .0p  059  80P 
DP W, 15p  14p  139 
BP9093  159  439  409 
11P9094  459  439  40p 
11P9037  459  139  409 
13P9099  455  435  40p 
Devices soay he lolled to qualify 
for quantity price. Larger quantity 
pricer on application. ( DTL 930 
Merles only). 

VOLTAGE  REGULATORS 
TO.8 Plastic 1 5 Amps 
1.4.7802. 3, . (Equiv. to 5(101%> 

£118 
(7A.7812.12‘.  MYR 1217) 

£1.78 

R.T.L.  L OGIC  IC . 

Pries each 
1-24  23-9k  100 up 

1.9ui.  381  559 200 
61.914  38p  309  2211 
UL923  559  51p  499 

DUAL-IN-LINE $0011 23. 
14 a 16 Lead Sockets for no. with 
DCAL•IN•L1NE IC'.. TWO Ranges 
PROF88810NAL a NE W LOW COOT. 
PROF. TYPE No. 1-24 25-99 100up. 
TOO 14 pin type  Up  80,  275 
TOO 16  289  85p  329 
LO W COST N.. 
BPS 14  169  19p  12p 
BPS 16  179  159  139 

ALL PRICES INCLUDE VAT. 

74 Series T.T.L. I.C's 
2I-PAK STILL LO WEST IN PRICE FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 

Type  Quantities  Typo 
25  100 

P  19  69 
7400  18  0.17  0.18  7448 
7401  18  0 17  0.18  7450 
7402  18  0 17  0.18  7451 
7403  18  0 17  0.16  7458' 
7404  18  0 17  0.16  7484 
7405  18  0.17  0.18  7440 
7406  89  0.24  0.21  7470 
7407  0.81  7472 
7408  20  0.19  0.18  7473 
7409  20  0.19  0.18  7474 
7410  18  0.17  0.18  7476 
7411  2.11  0 27  0.98  7476 
7412  89  0 24  0.81  7480 
7413  82  0 31  0.80  7481 
7418  .48  0 44  0.42  7482 
7417  48  0 44  0.42  7489 
7420  18  017  0.16  7484 
7422  55  0 58  0.60  7485 
7423  55  0 58  0.50  7486 
7425  55  0 53  0.50  7489 
7426  50  0 46  0.44  7490 
7427  50  0 46  0-44  7491 
742m  55  0 58  0-60  7492 
7430  18  0 17  0.16  7498 
7432  50  0 46  0.44  7494 
7433  75  0 79  0.70  7495 
7437  70  068  0.66  7406 
7434  70  0 68  0 66  74100 
7440  18  017  0-16  74104 
7441  74  0 71  0 64  74105 
7442  74  0.71  064  74107 
7443  20  1 15  1.10  74110 
7444  20  1 16  1.10  74111 
7445  98  1.945  1.80  74118 
7446  20  1 15  1.10  74119 
7447  .10  1 07  1.08  74121 

Devices may be ioixe.1 to qualify for quantity price. (TT!. 74 serier only) data i• s,s,lahle  the 
shot.. serle....1  Io booklet form. Prk, 131, 

Quantities  Teee 
25  100 • 

119  fl7 .06  74122  
18  0 17  .16  74123 
18  0 17  .16  74141 
18  0 17  .10  74146 
18  0 17  16  74160 
18  0 17  16  74161 
82  0 29  27  74169 
32  0 29  .27  74154 
41  0 39  .86  74188 
41  0 39  26  74154 
50  0.48  46  74167 
44  0 43  42  74160 
74  071  64  74161 
80  1 25  .20  74182 
96  095  .94  74169 
20  1 15  .06  74184 
10  1 05  .00  74185 
50  3 30  .30  74166 
35  0 34  .811  74174 
•00  3 75  .60  74175 
74  0 71  .84  74176 
10  1 05  .00  74177 
74  071  .84  74180 
74  0.71  -64  74181 
.86  0 82  76  74182 
85  0.82  .78  74184 
96  098  84  74190 
'50  1 45  40  74191 
07  1 04  00  74192 
-07  1 04  00  74193 
44  0 42  40  74194 
•60  0.65  .60  74195 
38  1.27  21  74196 
•10  1.05  00  74197 
-50  1.40  30  74108 

0.48  46  74199 

Quantities 

p  Op  Op 
50  145  1 40 
00  290  280 
85  082  079 
85  1 45  I 44 
90  280  270 
10  1 05  1 00 
30  1 20  1 10 
98  1 90  1 74 
50  149  196 
50  1 45  1 35 
00  1 90  1 80 
10  200  190 
10  200  1 90 
40  415  385 
40  415  385 
20  210  200 
20  210  200 
20  310  300 
50  240  230 
75  1 65  155 
85  1 75  1 66 
85  175  1 66 
50  1 40  130 
00  450  400 
00  190  176 
20  310  300 
15  210  200 
15  210  200 
13  210  200 
15  210  200 
98  286  275 
00  195  190 
95  1 90  1 85 
95  1 90  185 
00  475  450 
00  475  440 

Eves yday 1,1cel I attics, March 197.1 



-the lowest • rices I 
BRAND  hk.W  ILAAS 

GERM.  TRANSISTORS 

Coded and Guaranteed 

Pek No.  EQ VT 

T 1 A 203713  01'71 
T2  8 1/1374  0473 
T3  /1 111216  0081 
'1'4  8 '20381T  04911 
T6  B 211362T  0042 
T6  N 21:34414  0C44 
Ti  B 2034511  0E46 
TN  9 2(1378  (5 -5 
79  8 203991 251302 
1111 8 20417  .A1,117 

All 55p earl, link 

ND 190 11111 DRIVER 
TRANSISTOR. 
Suitable replacement for 
((MX 21. C 407, 25 1093 
010.. I,. 
1  .25  100 . 

0.19  0.17  0.16 

Nil. Iran.. •ifitable for 
P.E. Organ. Metal TO-18 
Hoyt. WU\ 300 N..n.•11. 
Any Qty 

GP 100 TOO METAL 
CASE GERMANIUM 
Vein/ -80V. "reit  5011. 
1.1'. • 10 amp,  Ptot 
30W. hfe  30-170. 
Replaces the majorit y 
Germanium power (ran. 
nistorn in It,,. Or. 'ill 
and NET range. 

23  it'll • 
048  0.44  040 

GP 300 203 METAL 
CASE SILICON 
I .1...  1110V. Vv.,  .11111 
1I  iS amt..  Ptot 
115W. hfe•- 20. 100IT 
1 IN Hz. Suitable replar 
nient  for  25  30 
111/Y II or 11111/ 20. 
1  25  190 

055  053  051 

NE W 807 EDI TIO N 
250 pages 

TRANSISTOR EQUIVA-
LENTS BOOK.  • 
Idete ,roso rcl..• 
equiv•lent..  I. 
European, lb I,. ki, k,. I 
J111111111e/... Traifio•ifir.. 
Exelud , I..  111-1. OE. 
£1 85 each. 

A LARGE RANGE OF 
TECHNICAL AND DATA 
BOOKS  ARE  NO W 
AVAILABLE E X STOCK. 
SEND FOR FREE LIST. 

UT 411 UNIJUNCTION 
TRANSISTORS 
Direct replacement Mr 
TIN 43rand BEN 3000 
AIM, electrically equIva• 
lent to 252648 
1  25  100/ 

0.30  0.2S  0.22 

GENERAL PURPOSE 
NPN SILICON SWITCH-
ING  TRANS.  TO-18 
SIX. TO 22706/8. BST-
27/28/95A.  All  usable 
devices II o open or churl 
circuits. ALSO AVAIL-
ABLE I.. lisp Sirs. to 
252906, 11171-70. When 
ordering  pleue  state 
preferen,  PN or PNP. 

IP 
20  For  065 
50  For  1 10 
100  For  192 
500  For  825 
1000  For  14 30 

8M. 13.P. DIODES Op 
300,,,W  30  065 
40PIVINIiii.)  100  1 55 
Sub-bliti.  500  650 
Fully 'Ft...fed 1.000  990 
Ideal for Organ Builder, 

R 2400 TOO NPN 
SILICON HIGH 
VOLTAGE 
VeIxt  2500  Ate., 
100V.  1.1'.  6  AMP.. 
'tot  30W. life  fy920 
fT  55I lix. 

23  10o 
055  0.50  0 14 

AD161 162 
P 

51/1'  COMP  OKRR 
TRANS.  OUR  LOW. 
KIT  PRICE  OF  75p 
PER PAIR. 

LOOK FOR OUR 

AUDIO & 
ELECTRONIC 
COMPONENTS 
ADVERTISEMENTS 

ill PRACTICAL 

LECTRONICS 

RADIO CONSTRUCTOR 

SILICON PHOTO THAN 
SISTOR. TO-16 
N PN Sim. I,, BPX 25 or. i 
P21. BRAND NEW. Foil 
data  a/ tillable.  Fully 
guaranteed. 
Qt v.  1.2425.99 100 up 
Prie.• ea. 69v  449  88P 

QUALITY TESTED SEMICONDUCTORS 

Pak Be.  •  P.! 
tri 

(41  20 Ited opot transintore P5 I'    0 05 
(42  16 White 'mot IL K tranalstors PNP  0 65 
143  4 OC 77 type 0.n/deters   0 55 
(/4  6 Matched transletor• 0C44/45/81/8 I I, 0 55 
145  4  75 transistors   0 66 
Q6  6 OC 72 transistor.   0 05 
(/7  4 AC 128 transistors PNP high go::  0 65 
13/1  4 AC PRI transistors PNP ..  0 55 
Q9  7 OC 81 type tranainton   065 
QI0  7 OC 71 type transistor*   0 55 
(411  2 A(  127/129 Complementary pairs 

PNP/NPN   0 55 
1413  3 Al' 116 type tranelston    0 55 
1413  3 AI, 117 type transistors    085 
Q14  3 OC 171 H.F. type transistors   0 55 
1315  7 2112926  Sit  P.pn.y  tranelstors 

toiled colours   0 65 
1,1111  1 GET1010  low  mane  Germani 

transistor.   0 65 
Q17  5 NPN 2 u ST.141.  3 x 5T.140..  055 
Qin  4 MADT'S 2 x MAT 100 II 2 x MAT 

120   0 05 
1419  3 MA DT112 x MAT 101 B I 0 MAT 

121   0 55 
(420  4 OC 44 Germanium transletore A.F  0 55 
Q21  4 AC 117 NPN Germanium traneletorn 0 65 
1.422 20 NET transistor,' A.F. 1LF. coded . 0 55 
1423 10 OA 202 511Icon diodes sub.min..  0 55 
1424  8 OA 81 diodes    0 66 
1425 15 151914 Silicon diode. 75 Pl V 75mA 0 55 
Q26  11 0695 Germanium diodes .11-nlItl 

12469   0 55 
1427  2 10A PI V 14111con rectifiers 1842010  0 65 
Q28  2 14111con power rectifiers BYZ 13 ..  0 65 
1429  4 Silicon transistors 2 x 25696, 

10 25697, 1 x 25698   055 
Q30  7 Milicon @witch transistor. 25706 

NPN   065 
Q31  6 14111con 'twitch translator., 25700 

NPN   055 
4432  3 PNP  traneletors 2 x 251131. 

1  251132    0 55 
1433  3 11111con NPN transistors 251711.  0 65 
(434  7 Silicon NPN transistors 252369. 

50011/1: (rode P997)   0 56 
1435  3 Silicon PSI. TO.5. 2 v 252904 a 

x 352905    0 55 
1436  7 2513846 TO-18 plastic 300 MD: NPN 0 66 
1437  3 3143063 NPN SIlIcon transistors  0 56 
1/38  7 NPN transietors 4 x 253703, 

253702   0 65 

ELECTRONIC SLIDE-RULE 

The MK Slide Rule, designed to simplify El.-" 
Ironic calculations, features the following scales: 
1.011verehm  of  Frequency  and  Wavelength 
calm/I/Won of L, C and to of Tuned Circuits 
Reactance and Melt Inductance. Area of Circle/ 
Volume of Cylinder.. Resistance of Cond.-to ,. 
Weight  of Conductor..  Decibel Calcific,' • 
Angle Functions. Natural Logs and 'e'  • 
Multiplication end DivInion. Squaring, Cubing 
end Square Itoote. Converelon of kW and lip 
A nmet for every electronic engineer and enthosi 
not. Sire: 32 to,  4cni. Complete with ex.e m1.1 
net ructionn.  Price each fl 09 

KING OF THE PAKS  Unequalled Value and Quality 

SUPER M KS  NE W BSE MI CO N D UCT ORSI P AK Li  E  E D 

M0007 book refund if not satisfied 

Pak No.  Description 

120 Gime  General Purpooe Germanium Diodes  Pol.!: 

(I 2  00 . 2-111ed Germaniiiis Transistors AF/RF  - 086 

11 3  75 Germanium Gold Bonded Bub-Min. like 0A6. 0447  0.66 
IT 4  40 Germanium Train/Mors like 0081. A0128   lie 
11 6  60 200m6 Sub-Mln. Silicon Diodes    0.66 
I' 6  30 Nil. Planar Trans. NPN like 11111'911A. 224706  046 

7  16 511. Rectifiers TOP-HAT 750mA VITO. R ANON up 1.1000 0.61 

If 8  ao Ali. Planar  filodes 00.7 Glass 250mA like 0A200/202  0.55 
I' 9  20 Mixed Voltage., 1 Watt tatter Diode;   046 _ 
1'10  20 BA-Y-110  charge atorage Diodes D0.7 Wan    046 
1711  20 PNP 811. Planar Trait.. TO.5 like 251132. 252904  5.66 

Iii2  12 811-feo-zi- Rectifier;  Epoxy 5-00-MA- (Hr.-to- ad 
1113  20 PNP-NPN 611. Transistors 00200 & 25 104    0.66 ._ _ -
1714  160 Mixed Silicon and Germanitun Diode.   4-59 

1115  26 NPN Nil. Planar Trans. TO-6 like BF4111, 25697   LSI 

1716  10 3 Amp Silicon Rectifiers Stud Type - is; to 100091W   66 

(717  30 Germanium  PNP Al' Transistors TO-5 Ilk. ACT 17.22 e-se 
11111  8 6 Amp Silicon Rectifiers BYRD! Type up to 600 ?IV   4-66 

1119  20 Silicon NPN Transtetors like BC106   
1120  12 1-3 Amp Silicon Rectifiers Top Het up to 1000 PIV  4. IS 

1121  30 AF. Germanium Alloy Trannietors 20300 Series B 0071  4-66 

1123  30 MADT's Ilk. MHz Series PNP Transistors  846 
1124  20 Germanium 1 Amp Rectifi m  13.111 Series  up to  300 PIT 016 

1125  20 300 51114 NPN Silicon Transistors 95709,  BSY27   446 

1126  30 Fast Switching Silicon Diodes like 151914 Micro-Min.    0.66 

1'97  12 NPN Ilerrnatalum AF Traneistore TO-I like ACI27 046 
1129  10 1 Amu SCR's TO-6 can, up to GOO PTV CR141/211-600   140 

1130  15 Pladio Silicon Planar Treas. NPN 252926 .......  • U M 
1131  20 Silicon Planar Plastic NPN Tram. Low Nolite Amp 253707 C M 
I'M  26  Tamer Diodes 400m W DO-7 case 3-18 volts mined   11•116 

1133  15 Plastic C m I Amp 81.11con Rectifier. 154000 Serie.  0 58 
1734  30 Silicon PNP Alloy Trani,. TO-6 BCY26 28302/4    0 It 
1.730  25 Silicon Planar Transistor. PNP  TO.18 252906    0 66 

1136 -25 SUIcon Planar NPN Transistors TO-5 BFY50/51/52    0.06 
1137  30 Silicon AUoy Translators 90-2 PNP 00200. 28322   046 

1138  20 Fast Switching BIlleon Trans. NPN 400 11H: 253011 •. 1866 
1739  30 RF.  Germ. PNP Transletore 251303/6 TO-5   --8786 

1'40  10 Dual Traneletors 6 lead TO-5 2162060   0.66 

l'41  25- it*Tier-taantatis Transl.tors 9' &11,13C42. NKT72 -   TIM 
1742  10 VHF Germanium PNP Transistors TO-I NKT1187, AF117 548 

1143  20 811. Trans. Plastic TO-18 A.F. B0113/114    0-66 

1/44  26 SU.'Frans.  Plastic  TO-ii    5•116 

1F4/5 7 34 SCR. TO66 up to 600PIV    1.10 

lode No'e. mentioned above are given as a guide to the type of device I. 
the pak. The device, themselves are normally unmarked. 

FULL  RANGE  OF 
ZENER DIODES 
VOLTAGE  RANGE 
2-83V  4011,11V (DO-7 
ceoe i 12p ea. 15W (Top. 
Gat) 18p vs O w 000-10  
Stud) 320  o. 

INTEGRATED CIRCUIT PAKS 
Alsoulacturero " Fall Out, ' hieli include Functional and Part Fun.-  I Viiit• 
These are clan/onl  out  1.0pee' Irma, the maker'u cry rigid specifications. but 
are Ideal I..r learning about 1.1. -• an.1 experimental work 

Pak No. Content, Frio  Pak No. Congeals Prim  Pak No  Contents  rice 

111(.90. 12 x 7400 
IIIC01  120 7401 
VICO2 -12 x 7409 
VIC03 -12 x 7403 
1/1(104 /-12 x 7404 
II 14709  12 x 7405 
U1C06...8 x 7406 
111C07 - x 7407 
111C10... 12 x 7410 
V1C20  12 x 7420 
UIC30  12 x 7430 
1/1C40./12 07440 
1111C41-11x 7441 
111C42 -6 x 7442 
U1C43.-1. x 7443 
111C44 -6 x 7444 
U1C46  6 x 7445 

Paelto cannot Is' quilt. but 25 assorted pIreen (onr ',al  IlAailable  PAK CIC X I. 

1E66  1111:46- 607446  65  11(150.-S 7490  65 
065  1.11C48 -5 o 7448  116  111C91  6 07491  65 
0.63  111060.- 12 x 7460  66  )71C92 -6 x 7492  65 
045  1'1031 -12 x 7461  65  l'IC93 -8 07493  65 
0.115  0IC63 -12  7463  65  I 1C94 -6 07494  65 
0-66  111054 -12 x 7454  66  1' IC95  x 7495  56 
0-56  111(90  12 x 7460  56  IC96  x 7498  65 
056  111C70-8 x 7470  65  VICI011-6 x 74100  66 
055  111(772 -8 07472  65  IIIC121 -5 074121  65 
0.65  1114173-8 x 7473  65  V111141-50 74141  56 
0.66  111C74 -8 x 7474  65  C1C161  fix 74161  65 
0 65  V1C76 - 8 x 7476  55  I 1C164  6 x 74154 
068  CIC80 -6 x 7480  65  I IC193-  074193 
065  UIC81 -6 x 7481  55  I IC199-5 x 74199  55 
0-IS  U IC.82 - 5 x 7482  55 
0-55  1.:1083  x 7483  56  111 Sf  25 Aesorted 
0.55  01086-S x 7486  65  74's 21.65 

es 
06 

NE W LO W PRICED TESTED S.C.R.'s 

PIV IA  31  156  06  7A  10A 186 30A 
TO5 TO66T066T064T048T046T048T048 

50 0.26 0.214 0.39 0.39 0.52 0.55 0-59 1.27 
100 0.98 0.37 0.52 0.52 0.55 0•64 0.70 1.54 
200 0.39 0.41 0.54 0.54 063 0.67 0.83 1.76 
400 0.48 0.52 0.82 0.62 0.74 0.83 1.03 1.93 
600 0.59 0.63 0.75 0.75 0-05 1.07 1 -38  --
800070 0.77 0.68 0.88 0.99 1.92 1•65 4.40 

PMT.'S 
POST OFFICE  2513819 319  255458 839 
TELEPHONE  IN 820 56p  255459 449 
DIALS  809  mad].  25 821 306  11F W10 669 

353823 alp  MPE10541p 

CADMIUM CELLS  One 559" E  Pak your I 
own choice free with 

((IIP 13 481/  .-.1•rsv•i 1 •1 f 4 or nvo/r 

2N3055 
115 WATT 611. 
PO WER  NPN 
55pEAcil 

BIP 19/20 TOS NPN PLASTIC SILICON 
2 Amp. BRIDGE RECTS.  01699 NPN SILICON  % eh° = 100V. Vceo =50V. I.C. - 10 amps. Plot 
" ,. km ,  n o  ,,,,, , ,  DUAL TRANSISTOR  50 W. Ale  typ. 100 fT - 35111/. 
100 v 11MS  40p  .,  (Similar to  2520001  111P 19/20 Matched Pm. 
400 A 1151/4  50p  ..  I  '21S  100 k  1  25  100 ,  1  23  itio 
Sire 16 tun.  1.; nom.  0 28  0 28  023  038  036  032  086  061  055 

SIL. RECTS. TESTED 
Pi A 100, 4 760m6 IA  15A 3A  10A 306 
60 0 04  0.06  0.06 0.08 0.16 0.23 (148 
100 0-04  0.07  0.06 0.16 0.18 0.26 0.53 
200 0.00  0-10  0-07 0.16 0.22 0.27 1 • le 
400 0-07  0.15  0.08 0.29 0.30 0.41 1.36 
600 0.08  0-16  0.11 0.26 0.38 0.50 2 -06 
800 0.11  0-111  0.12 0.28 0•41 0.61 2.20 
1000 0-12  0-28  0.18 0.33 0.51 0•70 2•71. 
1200 -  0.37  -  0.42 0.63 0-83 

DIACS 
FOR  08E  WITH 
TRIAC8. 
I1R100 (032141P each 

10 amp POTTED 
BRIDGE RECTIFIER 
on heat sink. 

100PIV 990 each 

10 : 
20400 

TRIACS 
THOM 26  86  104 

TO-5 TO-66 TO-4o 

fp  fp  tp 
83  55  83 
55  88  99 
77  83  1 2. 

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

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

Minifnum order 559. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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I COMPLETE* 
STEREO SYSTEM 

!IN"! "11/ 

• 

STEREO 1 
1 

1111111.1111111 

t51-00 
40 Watt Amplifier. 

Viscount III  R102 now 20 watts pet channel. 
System I .ncludes. 

Viscount III amplifier  volume, bass. treble 
and balance controls, plus switches for mono/ 

stereo on/off function and bass and treble 
filters. Plus headphone socket. 
Specification 
20 watts per channel into 8 ohms. 

Total distortion a lOW et 1 kHz 0  P.11.1 (for 
ceramic cartridges) 150mV into 3 Meg. P.11.2 
(for magnetic cartridges) 4mV q lkHz into 47K. 
equalised within  ldB R.I.A.A. Rack; 150mV 

into 220K. (Sensitivities given at full power). 

Tape out facilities headphone socket, power 
out 250mW per channel. lone controls and biter 

characteristics. Bass  12dB to -17dB a 
60Hz. Bass filter 6dB per octave cut. Treble 
control treble  12dB to -12dB a 5kHz. 

Treble filter . 12dB per octave. Signal to noise 
ratio. (all controls at max.) -58dB. 

Crosstalk better than 35dB on all inputs. 
Overload characteristics better than 26dB on all 
inputs. Size approx. t3  9  3. 

G rrrrr d SP25 deck, with magnetic cartridge, 
de luxe plinth and hinged cover. 

Two Duo Type If matched speakers - 
Enclosure size approx. 17 • 10; • 6; in 
simulated teak. Drive unit 13 • 8 with parasitic 
iseetei. Complete System £51.00 

QUALITY SOUND* 
FOR LESS THAN W•00 
Stereo 21 easy to assemble audio system kit. - no soldering 
required. Includes.-

BSR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 

Two 8"  5 speakers with cabinets. 

Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 

For the technically minded :--
Specifications : 
Input sensitivity 600mV Aux. input sensitivity 120mV: Power 
output 2.) watts per channel: Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs - radio, tape, etc., and outputs for 

taping discs. Overall Dimensions. Speakers approx. 
15" • 8'  4-. Complete deck and cover in closed position 

approx. 15',"  12  • 6".  Complete only £18.95 
Extras if required.  „  • 11.60 p It p. 
Optional Diamond Styli  

Specially selected pair of stereo headphones with individual 
level controls and padded earpieces to give optimum 
performance. £3.85 . 

t69.00 
System II 

Viscount III amplifier As System 1) 
Garrard SP. 25 As System 1) 

Two Duo Type IIIA matched speakers-
Enclosute size approx. 31" • 13" •  
Finished in teak veneer. Drive units approx. 

13;  8; with 3; - HF speaker. Max. power 
20 watts. 8 ohms Freq. range 20Hz to 20kHz. 

Complete System £69.00 
PRICES: SYSTEM 1 
Viscount III R 102 amplifier 
2 Duo Type II speakers 

Garrard SP25 with 
MAG. cartridge de luxe plinth 

and hinged cover  (21.00 

total 159 20 

(24 20  fl p hp 
114 00 , 12 20 p 6 ( 

f1.15 p b p 

Available complete lot only £51.00'143 SO P• b 

PRICES: SYSTEM 2 

Viscount 0102 amplifier  f24•20  fl pIt p 
2 Duo Type 111A speakers  (39•00  P b 

Garrard SP25 with 
MAC. cartridge de luxe plinth (21.00  (1.75 p It . 

and hinged cover 

total 104.20 

Available corq_plete for only f69.00+f 4 p It p 

i •-•• 
AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for the 
small disco or house parties 

Outputs 20 watts R.M.S. into 8 ohms (suitable 
for 15 ohms) 

Inputs •5 Electrically Mixed Inputs. •3 
Individual Mixing controls. •Separate bass 
and treble controls common to all 5 inputs 
Mixer employing F.E.T. (Field Effect Transis-

tors). •Solid State Circuitry. •Attractive Styling. 

INPUT SENSITIVITIES 

1) Crystal Mic or Guitar 9mV. 2) Moving coil 

Mic or Guitar 8mV. 3). 4). 5) Medium output 
equipment (Gram. Tuner. Monitor, Organ, etc 

all 250mV sensitivity. 
AC Mains 240V operation. 

Size approx.12: ins • 6 ins  3; ins 

DISCO 

£13.50  60P• 
postage Er packing. 

8TRACK 
CARTRIDGE 
PLAYER* 

Elegant self selector push button player for use 
with your own stereo system. Compatible w,ti. 
Viscount III system, the Stereo 21 and the 

Unisound module. 
Technical specification. 

Mains input, 240V, Output sensitivity 125mV 

Comparable unit sold elsewhere at £24.00 approx. 

Yours for only £10.95 +- 90p. p a p 

BUILD YOUR 
zailite7  OWN STEREO 

AMPLIFIER' 
for the man who wants to design his own stereo 
-here's your chance to start, with Unisound-
pre-amp, power amplifier and control panel. No 

soldering-lust simply screw together. 4 watts 
per channel into 8 ohms. Inputs: 120mV (for 

ceramic cartridge). The heart of Unisound is high 
efficiency I.C. monolithic power chips which 

ensure very low distortion over the audio spectrum. 

240V AC only.  £7.64  55p. p&p 

PE TAPE LINK 
CONSTRUCTORS „RR 
1121111111111•11111111111111 = 

A suitable 3 speed tape deck, less heads 
Caters up to 5; ins. spools. 240V AC mains. 

Unused but store soiled hence no 

warranty. £4.00  £1.00 p a p 
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Remember/ one of th• 
Top Ten 4ccessory 
4wards from 

motor magazine 

PUSH BUTTON* 
CAR RADIO KIT 

BUILD YOUR OWN TOURIST PUSH 
BUTTON CAR RADIO 

Technical specification 
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt 
operation on negative or positive earth. 

2.) Integrated circuit output stage, pre built three stage 
IF Module. 

Controls Volume, manual tuning and five push buttons for 
station selection. illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide, 2 ins, high and 4 cv ins, deep approx. 

THE ULTIMATE 
COMPLETE SPEAKER 
SYSTEM EMI LE 315 

1111."'"  111110‘..  

Recommended retail 
selling price, f 86.00. 

Our price £45.00 • 
£3.50 postage Et packing. 

BARCLAYCARD 'V 

T V 

Just write your order giving 
your credit card number 

DO NOT SEND 
YOUR CARD 

A professional standard five 
way speaker system with 
enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. (3 ft.  2 ft.  1 ft.). 
Drive Units 
Hand built —15" diameter 
bass with 3" voice coil, 
- two 5 diameter Mid 
Range units. 
- two 31 HF. units, 
plus matching crossover 
panel with two variable 
potentiometers for mid and 
high frequency adjustment. 
Powder Handling 
Continuous rating 
35 W rms., Peak power 
rating 70 W. 
Frequency Response 
20 Hz 20,000 Hz 

• 
Mail orders to Acton. Terms C. W.O. 

All enquires Stamped Addressed Envelope. 

Goods not despatched outside U.K. 

• 
Leaflets available for all items listed. 

Send stamped addressed envelope. 

NOTE. The ability to solder on a printed circuitboard is 
necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55p free with kit. 

Car Radio Kit 
£6.60 • 55p. postage Et packing. 
Speaker including baffle and fixing strips 

£1.65  23p. postage Et packing. 
Recommended Car Aerial fully retractable and locking. 

£1.35 post paid. 

EMI SPEAKERS 
MIIMSTIC REDUCTION 

15- 14A, 780. Bass unit on a rigid 
diecast chassis. Superior cone material 
handles up to 50 watts RMS, and is 
treated to give a smooth frequency 
response. Resonance 30 Hz. flux 
density 360.000 Maxwells. Impedance 
at 1 kHz is 8 ohms. 3 voice coil. 

Recommended retail price 
£40 80. 

OUR PRICE £1810 
£1.50 p &p 

.1•••••• •• • 

950 ct  htfe matched speakers and 
crossover unit for handling up to 
45 watts, frequency response from 20 
to 20,000 Hz. 
Huge 19 • 14 (approx.) high 
efficiency Bass Speaker with 
16.500-gauss magnet built on a heavy 
diecast frame. 

The four 10.000 gauss tweeters, each 
3; dia approx., are fed by the 
crossover which critically adlusts 
signal for maximum fidelity. Impedance 
at 1 kHz is 8 ohms. Bass coil 2". others 
05 Recommended lost price E44 00. 

OUR PRICE £25.00 + 
f1 .50 p Et p 
Special Offer. 

Radio and TV Components Ac on Ltd. 

21 High Street, Acton, London W3 6NG(E) 
323 Edgware Road, London W2 
Edgware: 9 a.m.-5.30 p.m. Half day Thurs. 
Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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enrrs 
FREE BOOKLET 
All types of 
TRANSISTORS  -  RECTIFIERS 
BRIDGES -SCR's -TRIACS 
INTEGRATED CIRCUITS 
F.E.T.--LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES 
EN TIRELY  NE W  EDITI ON 

SEND FOR YOUR FREE 

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

More Devices 

Ne w Prices 

Ne w Ranges 

This is a must 
for all 

Semi-conductor Users 
(a•k for bookl•t No. 34) 

COPY TODAY 

INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded IC, 
are to the FULL manufacturers specifications. 

ALL others are not. Henry's sell only branded Integrated Circuit.... From TEXAS 
I.T.T.... FAIRCHILD ... SIGNITICS. So why buy alternatives or under 

spec. devices when you can purchase the genuine article from us-es Stock... 
need we say morel 

Type  1111 12/29 30/99 
vi o l s 

8N7400N  20 018 0.18 
8917401N  20 0 18 0.16 
8N7401AN  33 0 38 0- U 
8147402N  20 0 18 0.14 
8N7403N  20 0 18 0.111 
8N7403AN  38 0 38 0.81 
8N7404N  24 0.21 0.18 
ISN7405N  20 0 18 0.1S 
8N7405XN  44 0 44 0.38 
8N7408N  40 0 38 0.35 
8N7407N  40 0 38 0 35 
8N7408N  25 0 22 0 19 
8N7409N  33 0 33 0 28 
8917409.1N  44 0 14 0 38 
8N7410N  20 0 18 0 18 
8N7411N  25 0 23 021 
8N7412N  28 0 28 0 25 
8N7412XN  38 0 38 0 3$ 
8N7413N  30 0 27 0 26 
8N7414N  72 0 72 0 63 
9N741691  30 0 27 025 
8N7417N  80 0 27 0-25 
874742074  20 0 18 0.18 
874742274  28 0 28 0 24 
88742.2AN  38 0 38 0 33 
874742374  37 0 34 0 32 
874742374  37 0 37 0 32 
874747774  37 0 37 0 32 
874742874  43 0 43 0.37 
874743074  20 0 18 0-16 
8N7432N  37 0 37 0 02 
874743374  48 0 43 0 28 
8N7433XN  57 0 57 050 
874743774  43 0 43 0.27 
8N7438N  43 0 43 0.37 
8N743/SAN  57 0 67 0.50 
8N7440N  20 0 18 0 18 
21247441.AN  85 0 79 0-73 
8N7442N  85 0 79 0.73 
874744374  60 1 27 1 13 
874744474  50 1 27 1 13 
874744574  HI 2 18 189 
874744874  18 2 16 189 
8N7447AN 
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3846. PRICING OF 
111147411141 S RIES IS CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARD ESS OF MIX. SN74 ... HIGH PO WER ... SN74... LO W PO WER 
SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LO W PROFILE 
SOCKETS 4 PIN ... 15p 10 PIN.  179. SPIN ... 14p 

Type  1/11 12/29 30/09  Type  1,11 12/29 30/99 
sa v e s_  S y s sl o 

8747441474  50 1 27 1-18 8N74142N 288 288 2 52 
87474608  20 0 18 018  8N74146N 1 44 1 44 1 26 
874745174  20 0 18 0 111  8N74147N 2 30 2 SO 1 83 
13N7453N  20 0 18 018  5747414874 2 01 f 01 1 63 
8N7454N  20 0 18 0.18  5747415074 2 80 2 30 2 01 
81474608  20 0 18 0-111  574741518 1 15 1 15 1 00 
8N7470N  33 0 80 027  574741038 1 09 1 09 0 95 
874747274  38 0 38 084  8N74164N 2 30 2 30 2 01 
BN7473N  44 0 41 037  8747412274 1 15 1 15 1 00 
874747474  48 0 48 0 42  887415474 1 09 1 09 1 00 
1174747074  59 0 55 0 51  6747410774 1 09 1 09 0 95 
68747674  45 0 36 0 32  8747415974 2 44 2 44 2 14 
8N7480N  80 0 70 0 50  8747416074 1 68 1 68 1 38 
8N7481N  25 1 10 0 95  ON74161N 1 58 1 58 1 38 
8N748291  87 0 80 0 72  8747416274 1 58 1 48 1 38 
674748374  20 1 10 1 00  BN74183N 1 58 1 58 1 38 
674746574  87 1 87 1 63  67474141474 201 201 1 76 
8N74116N  60 0 50 044  887416574 2 01 2 01 1 76 
874748974  32 4 32 8 78  8N7416691 2 16 2 16 1 89 
8N7490N  75 0 70 043  8747416774 410 410 3 59 
8417491.4N  10 1 00 0 90  8747417074 2 83 2 88 2 52 
8747492N  75 0 70 063  10474172N 11 78 5 76 5 04 
8N7493N  75 0 70 0 63  887417874 1 66 164 145 
1474749474  85 0 80 0 75  874741748 1 80 1 80 1 57 
14N7495N  85 0 80 075  (0174176N 129 1 29 1 13 
674749674  00 0 90 0 83  8877417611 I 44 I 44 1 26 
8N74100N  16 1 89 1 89  8747417774 1 44 1 44 I 26 
8N74104N  60 0 53 045  5747418074 144 144 1 28 
8N74105N  60 0 53 0 46  8747418114 6-18 6.15 4 53 
8747410774  61 0 51 0 46  5747418274 1 44 144 1 28 
8747411016  57 0 57 0 50  8147418414 218 2 14 1 89 
8747411174  86 0 86 0 76  81874166AN 
11874116N  16 2 16 I 89  2 16 216 1 89 
8747411810  00 0 90 083  8874188N 6 48 6 48 5 67 
8747411974  02 1 92 1-68  14747419674 2 30 2 30 2 01 
6747412074  05 1 05 0 92  88741918 2 30 2 30 2 01 
81.17412114  57 0 67 0 150  89174192N 2 30 2 30 2 01 
8N74122N  80 0 80 070  8747419316 2 30 2 30 2 01 
8N74123N  44 1 14 1 24  8747419474 1 72 1 72 1 51 
0747412074  69 0 69 060  8N74190N 1 44 1 44 1 28 
8747412674  69 0 69 0 60  W.:74196N 1 58 1 58 1 38 
89:74132N  72 0 72 0 63  8747418774 1 58 1 58 1 38 
8747413674  83 0 68 0 66  6747419874 316 3 16 2 77 

80 1 80 I 47  8874141N  00 0 90 080  88741998 288 2 88 2 52 

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR 
BOOKLET 36 TODAY 

A.47.13 10p  RCIA2 
AC107  45p  114132 
412,128  lOp  114:139 
AC187  209  1142183 
ACY17 SS.  IICT70 
ACY39 Up  111 171 
A15149 60p  111 '172 
413161 39p  1111124 
AD162 394  111/131 
AP117  204  11(115 
41,118  1104  RH O 
44139  Up  111-194 
48188  40p  111,X13 
)11,239  449  191,134 
X8127 204  ItCX/49 
BX115  10p  11(1'50 
BAX13  by  111,Y51 
BC107  169  1181014 
BC 108  154  ttvyoo 
1147109  159  111,1311 
84710942 144  881120 
BC113  164  IA1105 
BC147  129  B1100 
BC169C 149  111127 

12p  111513 Up  04236 
85p  M OD ISp  04244 
100  ILIET111  04245 
250  55  OC71 
15p  0E1115 759  0072 
209  .1ETX910 5150  Ol."77 
13p  1.51309IC  0481 
809  187  04283 
45p  MAT121 264  OC140 
224  NJ (340 504  OC170 
334  M J F.520 65p  00200 
13p  )1.11:3066  (N*202 
269  715.  01'971 
.69 5111,105 469 
229  NKT217 454 
204  N K T404 SOP 
204  OAS  Op 
454  OX81  104 
75p  OX200  914 
625  0X202  109 
154  04716  864 
220  OC20  125 
154  0(.28  45p 
159  04'35  159 

1 00 
ORPI2 55p 
ORIMO 45p 
P346.1  20p 
111.209 25p 
TIP294 49p 
TIP3OX 
Tle31A 1114 
TIP41X 744 
T1P42X 90. 
11843  Up  . • 
14954,  2159 I 2743902 119 

65p  5174198 109 
189 , ZTX300 144 
18p  7.TX302 18p 
15p  ZTX500 154 
254 21:301  409 
bbp  2N697  159 
284  174704  104 
25p  274930  209 
659  ,N9v7  45p 
25p  '251132 259 
554 1741304 229 
SOp  17411/13 20p 

2%1671 1.00 
1747147 75p 
1N21110 69p 
N2926 109 
1743033 20y 
283054 459 
2N 3055 459 
2743440 1504 
2313442 210 
233325 809 

283714 1 60 
9743771 1.75 
2913773 2-25 
9748790 225 
9743819 35P 
2:33966 75p 
2747003 15P 
204002 14p 
2744120 15p 
2744071 35p 
2315437 344 
28001  300 
28026  8.90 
28303  709 
40250  15p 
40361  459 
40362  403 
40406  bOp 
40486  75p 
40636  1 00 
40430  Up 

TBA400 5 WATT I.C. 
Suitable alternative to 
SLIO3D. 530 volt oper-
ated. 8/16 ohm 5 watt 
output. 
With  circuits  and 
data 21 SS 

Sinclair IC12 
with circuits and data 
6 watt IC with printed 
circuit board 
28 volt operated £2.40 14--( 
ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(P W Jan. 73 Reprint 
Ref. No. 19 for 1119) £1 MI 

STROBE TUBE 
ZFT4A/XTF2.  Suit-
able  for  Dec.  '73 
Pract. Electronic. 

£2•511 

ST2 (032) DIAC 25p 
CRS1(40 SCR  438 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair  £5 
TA960 IC with socket £148 

3015F 7 SEG. 
I.C. site complete with 
data price 21 74 each 
(digital Clock circuits 
ref. No. 31. 15p) 

TRANSISTORS 
2N3011 
25    479 no 
100    42p 
500  39p 
1000  34p 

B1127 
25  .  12p ea 
100    10p 
500    99 
1000    8p 

ZENER DIODES 
400  m/w  152Y118l 
BZX83. From 3-3 
volt - 33 volts tip 
each 
1-3 watts 5% Mini-
ature Tubular. 
184700 series. 
From 33 volt - 33 
volt 18p each. 
10  watts.  Stnd 
Mounting.  ZS 
series 68 volts - 
100 volts 5% 419 
each. 

SILICON 
RECTIFIERS 
I m a series 
IN4001  to IN4007 
From Sp ea 
1-5 amp 
PL4001 to PL4007 
From Sp ia 
3 amp 
PLUM/1145400 
From 14p ea 
Send for full list 36 

MORE OF 
EVERYTHING 

AT 

HENRY'S 
See Pages 180, 
181 and Outside 
Back Cover of this 
magazine. 
BEST VALUE 

SPECIAL OFFER 

AF117 
25   15p ea 
100   134 
500   124 
1000   104 

0C35 
25   464 ea 
100   429 
500    334 
1000   149 

LINEAR I.C. 

702C (105)  75P 
709C (105)  311p 
709C (OIL.)  311p 

723C (1099)  tOP 
723C (13.11 ) 90p 
728C (D.I.L.)  45p 
728C (1099)  45p 
741C (T05)  504 
741C (D.I.L.)  509 
747C (1099) Et.6p 
7I8C (D.I.L.)  619 

Semi-

Conductor 

QUANTITY 

DISCOUNTS 
10% 12 • 15 , 
25+. 20% 100 * 
Any on• type 
except where 
quantity 
discounts shown. 

Min. order LI 00 
please. 

TRIACS  hind. mounting with 
accessories 
3 AMP RANGE  1-11 
Type  P I.V  Price ea. 
SC35A  100v  10P  ; 
SC358 200v  115p 
SC35D  400v  900 
SC35E  500v Li 20 
6 AMP RANGE 
SC404  100v  909 
SCIOB  200v  95p 
SC4OD  400v LI 20 
SC402  500v CI SO 
19 AMP RANGE 
SC45A  100v £1 05 
SC458  200v £1 IS 
SC45D  400v £1 45 
SC452  500v 41 -IS 
15 AMP RANGE 
SC50A  100v 21 45 
SC5OB  200v 21-115 
SC5OD  4000 21.115 
SC502  500v £2.25 
TRIACS - Additional Typ• 
40430 TRIAC (1066)3SP 
40665 TRIAC (Plastic) 

949 
40486 TRIAC (T05) 72P 

3 Amp 
TONI 

NE W RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LO W COST  Sires, are approx. 
254M/A QUARTER AMP 
B025 ,05 50 PIV  164 
13025 -10 100 PIV  ISP 
1 xi  dia. 
AMP 1-11 Pricing 

Type  P.I.V. Price ea. 
1305/05  50v  20p 
B05 10  100v  22p 
805-20  200v  23P 
1305,40  400v  25P 
B05 60  600v  279 
SI-1 a IL x -A" dia. 
I AMP  P.I.V. 
131 ,05  500 
B1/10  100v 
01/20  200v 
B1/60  600v 
x  x  dia. 

1 AMP  P.I.V. 
W005  50v 
WO1  100v 
WO2  200v 
WO8  600v 
a I" Tubular 

2 AMPS P.I.V. 
B2 05  50v 
82 10  100v 
Ell 20  200v 
82 60  600v 
B2/100  1000v 
IH it IL a  the 
4 AMPS P.I.V. 
B4 ,100  100v  55p 
134/200  200v  59p 
84/400  400v  65P 
84/600  600v  75p 
154/800  800v LI 00 
-IH a IL a -N" die 
6 AMPS P.I.V. 
86/05  50v  659 
136/10  100v  70p 
136/20  200v  409 
86/40  400v  90P 
216/600  000v Et IN 
5H 8 IL a A." di.. 

250 
25. 
ZIP 
309 

2SP 
304 
329 
359 

35p 
40p 
45p 
50p 
559 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (T05) P.I.V 
CRS 1 05AF  50v 
CRS 1 (OAF  100v 
CRS 1 20AF  200v 
CRS 1 40AF  400v 
CRS I 60AF  600v 
THREE AMP (T048) 

50v 
1000 
200v 
400v 
600y 

CRS 3 05AF 
CRS 3 (OAF 
CRS 3 20AF 
CRS 3 40AF 
CRS 3 60AF 
FIVE AMP 
CRS 5 400  400v 
SEVEN AMP (TO M 
CRS 7 100  100v 
CRS 7 200  200v 
CRS 7 400  400v 
CRS 7 600  600v 

1-11 

30p 
30p 
35p 
45p 
55p 

40p 
409 
45p 
55p 
65p 

60p 

60p 
67p 
35p 
95p 

All types offered subiect to availability. Prices correct at time of press 5.4 0. E. 10" . VAT to be added to all orders. UK post, etc, 15o. per order. 

r  I . ieclronrc  omponents and Equopm•nt 01 402 8381 
309 PA  Disco  Lighting High Power Sound 01.7236963 Henrirs  LINI  RADI O  303 Bargains Store (Callers only) 
Home and Car Entertainment Centres London and branches now open LIMITED 120 Shaft•sbury Avenue London W1 01 437 9692 
104 Burnt Oak Broadway .Burnt Oak Edgware 01-952 7402 

EDGWARE ROAD, LONDON W2  190-194 Stetson Road. Harrow Middlesex 01 663 7788 ,9 
354-354 Edgware Road. London W2 01.402 5854/4736 

All mail to 
303 Edgware Road, 
London W2 38 W 

All stores open 9 am to 
6 pm s. days • week 

- rape Equipment 
Discount Stock List 
Free at all stores 
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TEST 
EQUIPMENT 
MULTIMETERS 
(car'. etc. 300 
M210  20K, Volt Slimline  I 75 
TLH33D  21(rVolt Robust  7 SO 
U437  10K/Volt Steel case. AC up to 40 KHz 4.115 
U4324  20K/Volt with AC current ranges  8.811 
AF105  50K/Volt  11 9S 
U4313  20K/Volt AC current. Steel case  II 54 
U4341  Plus Built in transistor tester  10 SO 
Model 500 306 Volt  5 SS 

OTHER EQUIPMENT 
SE250I3  Pocket Signal Injector  2 10 car, 15p 
5E500  Pocket Signal Tracer  1 7111 car, 15P 
TEIS  Grid Dip meter 440kHz-

280mHz  15 H carr. 303 
TE40  AC Millivoltmeter 1 2rnHz 16-55 carr. 350 
TEES  28 Range valve voltmeter  19 55 care. 407 
TE2OD  120kHz-500mHz RF Generator 

11 95 Carr. 40P 
1E220  20Hz-200kHz Audio Generator 

IS 55 ca m 400 
SE350A  Deluxe Signal Tracer  12 SO car, 20p 
5E400  Volls/ohms,'R-C sub./ 

RF field'RE gen.  14 75 corr. 20p 

New Revolutionary Supertester 680R 
68OR Multi-tester  Accessories 
L15 SO  Transistor tester 

El 3ctronic voltmeter 
Ampclarnp 
Temperature probe 
Guass meter 
Signal Injector 
Phase Sequence 
EHT Probe 
Shunts 25 50 100A 

11 00 
IS 00 
11 95 
11 95 
11 95 
S 95 
5 95 
5 95 
4 50 

A SELECTION OF INTERESTING ITEMS 
C3025  Compact transistor tester  C M p & p 15P 
E1300  Mono mag. cart. preamp.  2.75 p a 0 15p 
(1310  Stereo mag. cart. preamp.  4.47 pit p 25o 
Easiphone telephone amplifier 7.  
131203  Teleamp. with PU coil  4494 11 2205 PP 
LL1  Door Intercomm. and chime 173:N95 : I pp 2025po 
Chattalite (lights as you talk)   
1 Kw Dimmer/controller  311110,5 p 10o 
9" Twin spring unit  For  3'34 PEPI5D 
16" Twin spring unit  Reverbs 6115  
Car Tachometer Electronic  gi,5  ppl pis 2155Qo 

VHF 105 Aircraft Band Corrector  4111 P A P150 
B2005 4 Ch. mic. mixer  3-75 0,5015n 
B2004 2 ch. Stereo mixer  S'IlSpEP15d 
PK3 Kit Etch your own printed circuits 

CI SO p & p 200 

BUILD THIS RADIO 
Portable  M W ' LW 
radio kit using Mullard 
RF/IF module. Features 
M W — bandspread for 
extra selectivity.  Slow 
motion tuning.  Fibre 
glass PVC cabinet 600M W 
output. All parts £7 H (battery 22p), carr. etc. 32p.  

EXCLUSIVE: SPECIAL OFFERS 
M W/L W CAR RADIO 
+ or  Earth with speaker 
and  fixings.  £5 511  carr./ 
packg. 300. 
8 TRACK CAR STEREO 
(  Earth) with speakers in 
Pods  ex  fixings.  £12 SI 
carr/packg. 40p. 

Portable  Battery  Cassette 
Tape Player £7 25 
Car Lighter Plug and adaptor 
for all cassette and radio 
8/74/9  volt  output  (state 
width) £1 IS each 

Rotel Stereophones 
RH630  ES MI 
RH700  Ell 75 
RH430  £3 30 

Rotel  RA310  15+15  watt 
Stereo  Amplifier  (List 
£52 00) £34 St. 
Wein W500 Battery/Mains 
Cassette Recorder £12 75 
AKAI GXC40 
Stereo  cassette  recorder. 
£51-IS carr/packg. 50P. 
Pair  Akal  ADM  micro-
phones. £6 H  carr/packg. 
20p. 

PORTABLE CASSETTE 
TAPE PLAYER— 
for car or carry around. £7 25 
carr/packg. 20p. 

HANIMAX BC808 POCKET 
CALCULATOR WITH 
"' KEY  £28 15 

PANEL METERS • TRANSFORMERS • CONTROLS • RELAYS 
IRONS TOOLS • VALVES • POT CORES MOST TYPES OF COMPONENTS 
You need a catalogue! 55p post paid complete with Discount Vouchers 

SPECIAL PURCHASES 

UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand  new transis-

torised  geared  es, 
tuners for 625 Line  
Receiver IF output. 
£2 50. Post 20p. 

EASY TO BUILD KITS 
BY AMTRON — 

EVERYTHING SUPPLIED 
Model No. 
310  Radio control receiver 
303 4-channel R/C transmitter 
345  Superhet Ft.0 receiver 
455  AM signal generator 
65  Simple tranSistor tester 
115 8 watt Amplifier 
120  12 watt amplifier 
125  Stereo control unit 
130  Mono control unit 
605  Power supply for 115 
610  Power supply for 120 
615  Power supply for 2 • 120 
230  AM,'FM aerial amplifier 
240  Auto packing light 
275  Mic. preamplifier 
570  LF generator 101•12-1mHz 
575  Sq. wave generator 20112-20Khz 
590  SWR meter 
620  Ni-CAD Charger 1.2-12y 
630 STAB Power supply 6-12v 0.25-0-1A 
690  DC motor speed Gov. 
700  Electronic Chaffinch 
705  Windscreen wiper timer 
760  Acoustic switch 
780  Metal Detector (electronics only) 
790  Capacitive Burglar alarm 
835  Guitar preamp. 
840  Delay car alarm 
875  CAP. Discharge ignition for car engine 

(-ye Earth) 
BO  Scope Calibrator 
255  Level Indicator 
525  120-160mHz VHF timer 
715  Photo cell switch 
795  Electronic continuity tester 
860  Photo timer 
871  Slide projector auto feed control 
235  Acoustic Alarm for driver 
465  Quartz XTAL checker 
220  Signal Injector 
390  VOX 
432  Testakit 
670  Buffer Battery Charger 
885  Capacitive Contact Alarm 
850  Electronic Keyer 
820  Electronic Digital Clock 

98 
95 
95 
33 
40 
9(1 
70 
70 
60 
55 
55 
73 
93 
90 
08 
so 
60 
65 
00 
15 
37 
00 
SO 
75 
65 
85 
25 
15 

1 15 
25 
15 

1 30 
70 
30 

1 25 
15 
40 
75 
30 

1 50 
1 30 
65 
25 

1 75 
SII• SO 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

Prices correct at 
time of preparation. 
Sublect to change 
without notice. 

BUILD THIS TUNER 
M W/L W Radio Turner to use with any ampllfler. 
Features Mullard RF/IF module Ferrite aerial!, built 
in battery. Excellent results. Size 7" x 21" a 33". 
All parts CI SS, car, 157. 

MULTI-USE & RADIONIC KITS 
10-1  10 Projects  3 60 
50-1  10 Projects  8 00 
150-1  150 Projects  13 20 
Telephone Communicator  7 20 
820  20 (Elec.)  Projects  4 95 
X40  40 (radio)  9 45 
(carr./packing 407) 

All transistor circuits with hand books 

All  types  offered  subject  to  availability. 
Pricers correct at time of press E & OE. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order in) ass stated. 

Henry's %Di D 

EDG WARE ROAD, W 2 

SEE FACING 

PAGE  FOR 

ADDRESSES 

Iffenryt. 
catalog,. 

(i.61  OVI-Iv1.1.14 

GARRARD BATTERY TAPE 
DECK 
GARRARD 2 speed 9 volt tape decks. Fitted record/ 
play and oscillator Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com-
plete with head circuits. 
£9 50 car,  300 

TOP QUAL-
ITY SLIDER 
CONTROLS 
60mm  stroke  high 
quality controls com-
plete with knobs (post, 
etc. 15p any quantity). 

Singles Log and Lin 
5K, 10K. 22K, SOK. 100K, 
250K,  SOOK,  1 Meg. 
45p each. 

Ganged Log and Lin 
106. 22K.  SOK,  100K, 
250K, 11Sp each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRIOT 
TAPE HEADS 
TRACK  MONO or 

2 TRACK STEREO 
'17  High Impedance 

£2.60 
'18' Med. Impedance 

12. N 
R730/E73 2 track mono 
Record/Erase low Imp. 
75i) pair. 
Erase Heads for '1r and 
to  75p 
'63'  2 track  mono. 
Hi imp.  El 7$ 
'43' Erase Head for '63' 

75p 
(Post.  etc  15p  any 
quantity) 

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER 
AMPLIFIERS (car, , etc. 20P) 
4.300, 0 3 watt 9 volt  SINCLAIR  (corr. 20P) 

1 75  PROJECT II 
104, 1 watt 9 volt  2 SS  Z30 3 57  Z50 4'37 
304, 3watt 9 volt  2.0S  Stereo 60 Preamp. 7 97 
555. 3 watt 12 volt  3 18  PZ5 £3 57, PZ6 £6.37 
E1208, 5 watt 12 volt S 10  P28 (for Z50) Ea 77 
608, 10 watt 24 volt 4 10  (TRANS £2 IS) 
410, 10 watt 2t1volt 415  AFU Et 45 
E1206, 30 watt 45 volt  New SINCLAIR 

I IS  PROJECT as 
E1210,  + 2) watts  Stereo Preamp.  11 15 
12 volt  7 25  Audio Filter Unit  6.9S 

RE500, 5 watt IC mains  240 15 Watt Amp. 5 45 
operated  Amplifier  Z60 25 Watt Amp. 11.115 
with controls  CS 34  PZ5 Mod. for I on 2 240 

SAC14. 7 + 7 watt  4- N 
Stereo with controls  PZ6  Mod.  IS  Tab) 

ES• 70  1 on 2 Z40  718 
SAC13, 15 + 15 watt  PZ8  Mod.  (S  Tab) 
Stereo with controls  1 on 2 260  7 N 

LII • 75  TRANSFORMER  FOR 
P28  3-55 

SP40-5 2240/Stereo 80/  Project 605 Kit  1515 
PZ5  23 1111  Project 805  25 IS 

SP40-6 2Z40,Stereo 80/ 
P26  27 75 

SP60 2260iStereo 80/ 
PZ8  35 4S 

(Transformer PZ8 3 15) 

PO WER SUPPLIES FOR 
EVERY PURPOSE 
(Ali cased unless stated chassis) 
470C 6/74/9 volt 300 MA (includes Multi-Adpaopstot r 

no 
rfor 

Tape Recorders, etc.)  2  
Car Lighter Voltage Adaptors 300mA (State voltage 
6v, 74v, 90)  1 55 ea. post 250 

SC202 3/6/73/9 volt 400mA  3.35 carr. atip 
HC244R Stabilised version 
P500 9 volt 500mA 
PI I 24 volt 500mA (chassis) 
P15 26,28 volt 1 amp (chassis) 
P1080 12v 1 amp (chassis) 
P1081 45v 0.9 amp (chassis) 
P12 44-12 volt 0.4-1 amp 
SE101A 3/6/9/12 volt 1 amp (Stab.) 

IC 35 post 25p 
RP164 6/74/9,12 1 amp (Stab.) 

10 20 post 30i3 

FIBRE OPTICS 
0 01 Dram  Mono Filament 
Et SS  per  25  metre  reel 
0 13  Diem.  64  Fibres 
Sheathed. EI 111 per metre 
SPRAYS  15mm  Diam. 
Mares Tails Ef 511, 

435 carr. 30p 
280 post 200 
2 NI post 20P 
2 SI post 20p 
4 25 post 20p 

post 20p 
7 IS post 300 
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Everyday Electronics Classified Advertisements 
RATES: 9p per word (minimum 12 words). Box No. 20p. extra. Semi-display-£6-00 per single column inch. Advertisements must be prepaid 

and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS," I.P.C. Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 4AD. 

BO OKS 

WORLD RADIO TV HANDBOOK 1974, £3-15. 
How to Listen to the World.  £2. Delivery 
and VAT Included. Please send 3p for full 
list. David McOarva. PO Box 114P, Edinburgh • 
EHI IFIP 

FOR SALE 

PROFESSIONALLY made Tutor Board. 
Varnish  insulation. All main  holes 
drilled. El incl. p&p. B. H. Malme, 
'Newhaven', Mill Lane, East Runton, 
Norfolk. 

UNUSED  DEMO  DECK  plus  every 
issue of Everyday Electronics. Offers: 
28 Sutton Drive, Cullingworth, Near 
Bradford, Yorkshire. 

LOUDSPEAKERS- ne w fro m El. Full 
range 8in, 4/811, 10WRMS, 60Hz Bass 
Resonance,  £2.75.  All  components, 
Catalogue  10p.  L-State  Electronics, 
Discove Cottage, Bruton, So merset. 

RECEIVERS and C O MP O NE NTS 

MUST  GO!  Electronic  components. 
Pots, resistors, capacitors, etc. Send 
large stamped, addressed envelope for 
list. P. FASOLL 28 Middleham Street, 
Manchester M14 7NG. 

7L15 ASSORTED COMPONENTS £1•85 c.p. 
21.11 ASSORTED COMPUTER PANELS 

£1.85 c.p. 
3 ASS. C.C. METERS 2"-3" £1.15 (25p). 
SILICON DIODES 1150V I +A. 35p (5p). 
COMPUTER PANELS 5-15C108, Diodes 4-55P 
(10p). LARGE PANELS, average 40 transistors, 
loads of hi-stabs, etc. 850 (251* 
COPPER CLAD PAX. PANELS sr o51" 
8-45p c.o. 
VALUPAKS-from 25 to 75p. Send 10o for lists 
of these and panels etc. Refund on purchase. 

J. W.S. RADIO 
2 Cornfield C  t, Sale, Cheshire M3.1 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 £14-10p 
p. and p. c.w.o. to CALEDONIAN COM-
PONENTS, Strathore Road, Thornton, 
Fife. 

TUNBRIDGE  WELLS,  components 
from Teleservice, 108 Camden Road, 
Tunbridge  Wells,  Kent.  Telephone 
31803. 

MISCELLA NE O US 

11,1 .11 

,st 

TREASURE TRACER 
MK III Met,i1 Locator 

• Varicao tuning 
• Britain's  best  selling  metal 
locator kit 

• Weighs only 22oz. 
• Speaker and earphone operation 
• Knocks down to only 171n. 
• Prebuilt search coil assembly 
• Thoroughly professional finish 
• As seen on BBC1 and BBC2 TV 
• You only need soldering Iron. 
screwdriver, pliers and snips 

• Fire transistor circuit 

Send s.a.•. for leaflet 

-8 0  £13-75 
MINIKITS ELECTRONICS, 

35b LANGLEY DRIVE, WANSTEAD 
LONDON, Et' 2LN  (Mail order only) 
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BATTERY  ELIMINATOR KITS. Our 
well-known Mini Mains Pack Kits now 
complete with drilled insulated base 
32 x 55mm. Fits into space of most 
large transistor batteries. Easy wiring 
instructions. Safe, silent mains trans-
former, silicon recta, smoothing capa-
citor, all top grade. For any ONE of 
these  voltages  (state  which):  3V, 
300mA max.; 6V, 180mA; 9V, 120mA; 
18V, 60mA.  1-50 VAT included. By 
mail only, UK post 5p. Amatronix Ltd., 
396 Selsdon Rd., South Croydon, Sur-
rey  CR2 ODE. 

BEGINNERS, we exist for you. In-
struction, components, constructional 
kits.  Send  S.A.E.  to  Electrolern. 
Lyburn Lodge, Nomansland, Wiltshire. 

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 6ro for list. 
RAMAR  CONSTRUCTOR  SERVICES. 
29  Shelbourne  Road,  Stratford-on-
Avon, Warks. 

DIRECT FROM MANUFACTURER-a 
comprehensive catalogue of UHF & 
VHF/FM  aerials,  fixing  brackets, 
chimney  lashings,  clamps,  masts, 
amplifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in-
stallation  hints.  Send 3p stamp to 
CLAYDEW ENTERPRISES, (EE), 261 
Hardess Street, London S.E.24. 

RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p. 
50p bargain transistor packs, bargain 
£1 resistor and capacitor packs. UHF-
VHF televisions £7.50, ca m £1-50p. 
S.A.E.  for  3 leaflets.  ELECTRONIC 
MAIL ORDER (BURY) LTD., Bridge 
Street, Ramsbottom, Bury, Lancs. 

DON'T LOOK 
unless you can resist the temptation to 
get  these  super  'attention-getters': 

Pocket-sized  M A XI-V OLT  Big 
iinch  Spark  Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any-
where. Only weighs about 3 oz. 
(135g.) send £1.35 for your Mast. 
Volt now! 
Unique  TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
15•90 for yours now! 

* Psychedelic MI NI-STR OBE  Kit. 
Take a pocket-sized lightning storm 
to Disco's and parties. 'Brain-f   
'em with  vari-speed  stop-motion 
flashes.  Includes super case too. 
Send £2•20 now! 
(All prices include V AT., packing, 
and postage.) 

Send remittance to: 
BOFFI N PR OJECTS, 
4 CU NLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order only) 

Or for more details. send 15p for lists, 
plus free design project sheet. 

lib BARGAIN PARCELS 
Hundreds of new resistors, capacitors, pots, 
switches.  Also crystals. computer panels & 
loads of odds  ends. Only Ell 115 (40()) 

COMPUTER PANELS 
Wide variety from Sp at shop for callers. Or In 
Packs: 31bs asstd. panels £1 (30p); 71b £2 (400; 
58Ib £13 (c/ed): 12 high quality panels with 
trimpots, IC's, power transistors etc. Et (30P)• 
50 panels ET (80p): Pack of boards containing at 
least 500 components Inc at least 50 transistors 
800 (20P). 

3W TAPE AMPLIFIERS 
Very sensitive 4 valve amplifier with tone 6 
volume controls giving 3 watts Into 3 ohms. 
Only Et 05 (OP); Also available in cabinet with 
7a 4* speaker and non-standard tape deck. 
Mains operated, fully tested. ES (E1 up to 200 
miles, Et 211 over) Suitable cassette ES (301* 
Spare head Sp. 
NE W COMPONENTS: 741C 8 pin DIL or 
TOgg 32p; BC107 sp. 14 for £1; 0071 ditto; 
°CIO/ 25p; 0C170 150; BFY18 120; 2N3055 Up; 
KC121 Sp: 400V 5A SCR Sp; Croton 154 filament 
light guide Et/metre. 
SURPLUS COMPONENTS: 500 asstd resistors 
El (200; 300 capacitors all types Et (30p); 25 10)( 
crystals 75p (30p); 40 asstd. oots £1 (30p). 
VAT NOT INCLUDED-ADD 10% TO TOTAL. 
Carr in brackets, small parts 4p. SAE List, 

GREENWELO ELECTRONICS [[Eli] 
24 Goodhart Way, W•st Wickham, Kent, 
BR4 OES. 
Shops at 21 Deptford Broadway. SEIL 
Tel 01-692 2009 IS 35 Lower Addiscornbe Rd, 
Croydon. 

SERVICE SHEETS 

SERVICE  SHEETS  for  Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault-Finding  Guide,  S.A.E.  orders/ 
enquiries.  Catalogue  15p.  Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex Telephone Hastings 29066. 

W A NTED 

E.E. VOL. I & 2 WANTED.-Andreas 
Follesdal,  Bridge  House,  Wootton, 
Woodstock, Oxon. 

TURNTABLE for Philips AG.212I Disc-
Jockey Record Player. Box No. I. 

ED UCATI O NAL 

CITY A GUILDS EXA MINATIONS. Make sure 
you succeed with an Ica home study course 
for C &  Ci Electrical  installations, Tele-
communications  Technicians  and  Radio 
Amateurs.  Free details from: -International 
Correspondence Schools. Dept. 7310. Intertext 
House. London SW8 4UJ. 

HOLIDAY  FOR  BOYS  14/16  years, 
August  1974.  Tuition  and  practical 
work in electronics, radio production 
and  tape  recording,  engineering 
(Karting) and photography. 11 days 
in  Norfolk-£17•50.  Write  for  free 
brochure:  INTER-SCHOOL  CHRIST-
IAN FELLO WSHIP, c/o 1, Hubbard 
Road, London SE27 9PJ. 

COLOUR TV SERVICING. Make the most of 
the current boom. Learn the technique of 
servicing Colour itz Mono TV sets through 
new home study courses, approved by leading 
manufacturers. Also radio and audio courses. 
Free details from: -International Correspon-
dence Schools. Dept. 731D2. Intertext House. 
London SW8 41JJ. 
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TEXIINICAL TRAINING.  Get the qualifica-
tions  you  need  to  succeed.  Home  study 
courses  in  Electronics  and  Elect rust 
Engineering. Maintenance. Radio. TV. Audio. 
Computer Engineering &  Progra m ming  Also 
sell  build  radio  kits.  FIT,  details  trona. 
International  Correspondence  Schools.  Dept 
73103. Intertext Holixe. London SW8 41.1J. 

f:.51,0ser 

DISCOUNT 
PRICES 

Newest. ne•rest 
system ever devised los ‘torio, 
parts  and  components;  resistors 
capacitors, diodes,  istors, etc 
Rigid  plastic  units,  interlock  together 
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots' I D  2D 
have removable Space divider. Build up any site 
cabinet for well, bench or table top. 
SI N GLE U NITS (5' 2: - 2r1 II 40 Dozen 
D O UBLE U NITS (2 30 Dozen. 
TREBLE  £2 SO for 8. 
D O UBLE TREBLE 2 drawers in one outer 
t.,se (6D21 £3 60 for 8. 
EXTRA LARGE SIZE (6011 43 40 for 8 

PL US  Q U A NTITY  DISC O U NTS I 
Order /10 and over Deduct 5..„ in the L. 
Order £20 and over Deduct 71 % in the L. 
Order £50 and over Deduct 10% in the L. 
Add 35p P. 8 P. to all orders under £10 
Orders over /ID PIPIC free. 

Please add IV. VAT to tot•I re mittance 

,Der.  FF1.  124 CRICKLE WOOD BROAD-
W AY, LONDON N. W.2 

FLAIL' 01-450 4844 

INSTRUMENTAL 
AUDIO 
EFFECTS 

SUPER  "FUZZ"  UNIT  KIT.  CONNECTS 

BET WEEN GUITAR & AMPLIFIER. OPER-

ATES FROM gy BATTERY (not supplied). 

ALL COMPONENTS AND PRINTED CIRCUIT 

BOARD WITH FULL INSTRUCTIONS. KIT 

PRICE: £2-911 post paid. 

CREATE  "PHASE"  EFFECT  ON  YOUR 

RECORDS, TAPES ETC., UNIQUE CIRCUITRY 

ENABLES  YOU  TO  CREATE  PHASE 

EFFECT AT THE TURN OF A KNOB. OPER-

ATES FROM So BATTERY  (not supplied) 

COMPLETE KIT OF COMPONENTS WITH 

PRINTED CIRCUIT BOARD  FULL INSTRUC-

TIONS. KIT PRICE: £2-114 post paid. 

M AIL O R DER O NLY. 

S. A.E. ALL EN Q UIRIES. 

DABAR 

ELECTRONIC 

PRODUCTS 
eta, LICHFIELD STREET. 

W ALSALL. STAFFS. WS' 1LIZ 

A DEXTER 

DIM MU WITCH 
ALLOWS COMPLETE 

LIGHTING CONTROL 

The DEXTER DI M MAS WITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch  It is available as a complete "ready 

to install" unit or •'si mple to assemble" kit Two 

models are available controlling up to 300 W or 
600 W of all lights, except fluorescents, at mains 
200-250V. 50Hz All DEXTER DI M MAS WITCH 
models have built-in radio interference suppres-
sion.  600 watt £3.52  Kit form £2.97 

300 watt £2.97  Kit form £2.42 
All plus 12p post and packing  • 

Prices include VAT Please send c.w.o. to 

VEROBOARD 

..**4 

VEROBOAROS GIVE A PROFESSIONAL 
FINISH TO YOUR WORK 

0.1"and 015"pitch, plain and copper 

clad universal circuit boards. 
I riot P. A/GAL RETAILER 

TRADE DISTRIBUTOR N Rase lElectsicall Ltd.. London. W.c. 

VERO ILLICTRONICS 

SINCLAIR CALCULATORS 
Subject to  the  maker's  lull  guarantee.  An 
incomparably last and comprehensive after sales 
service is provided by Sinclair's famous service 
department. 

Cambridge Kit £23 95 £3 00). 
Cambridge Assembled £2S IS (L3 00) 
Executive £33 IS (L3 70). 
Executive Memory OS 95 r L4 40) 

FERRANTI 281414 
Fabulous integrated circuit radio chip supplied 
with instructions £1 211(230). Also available a kit 
of parts to construct e M W and LW radio. Send 
s.a.e. for free leaflet 

SINCLAIR EQUIPMENT 

s ft  '''' r. 

-.ers;. " 

.Pi 
I  1 — I -I I- \ - ••,• 
 ̂/ g %:. el. -r.s  .0%.-

i 

240 £4 23 (6Jp) PROJECT 605  EN 90 (L2 30) 
2110 ES 311(74p) Stereo 80 Pre-amp £9 43 (L1 05) 
016 £5.99 (79p) Protect 80 Tuner  Et 95 (1I -101 
PE5 £3 47 (57P) Project80DecoderL5 69 (77 0) 
PZ8 ES 95 (99p) Project 80 AFU  £5 30 (74p) 
PZ8 VI 20 (84p) Trans for PZ8  £2 IS (500) 

SINCLAIR 
SUPER IC12 
8W rms power 
with 44 page 
booklet and 
Printed circuit 
L.2 yg (43p) 

S WANLEY IC TOMORRO W  £2 GO W V) 
The world's most powerful IC amplifier. Similar 
appearance to the IC12 but rated at 10 W rins 
power. Supplied with data but no printed circuit 
board. 

BATTERY ELIMINATOR  £3 7S (60P) 
BARGAIN  
The most versatile 
battery eliminator ever 
offered. Switched OUIPuI  V A 
of 3V, 4-SV, 8V, 7.SV. 
9V and 12V at 500 mA 

ZIPPY CABINETS 
Attractive plastic instrument cabinets in 4 sizes. 
PI 130450430mm 80(25p) P2 115‘65:40mmillp(30p) 
P3 155410x5Omm £1 -25  P4 211311125e7Omm £1• 90 

(35P)  (45p/ 

IC RADIO CHIP TBASS1  £2 -15 (32p) 
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGC circuitry and voltage stabilizer. With 
data £2•18 (32p). Send s.a.e. for free leaflet. A kit 
of resistors, capacitors and IF filters is available 
to go with the chip for £1.75 (29p). 

S DECS AND T-DECS 
S-DECS E1-118 (31P) 
T-DECS £3 •U (41P) 
is-DEC A £3-99 M O 
u-DEC B CA W (81 p)  • .... 
16 dil IC 
carriers £1.77 (25o) 

DELUXE KIT FOR THE IC12 
Includes all parts tor the printed circuit and 
volume, bass and treble controls needed to com-
plete the mono version £1 55 (28P). Stereo model 
with balance control £3 • SO (461/). 

IC12 PO WER KIT 
Supplies 28V 0.5 Amps £2•47 (500). 

LOUDSPEAKERS FOR THE 1112 
5'8 ohm £1 10 (27p). 5' x 8- 8 ohm £1.05 (37p) 

PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickups. mics and tuners. 
Mono model £1 30(24P). Stereo model 12- 311(34p). 
Type 2 for ceramic or crystal pickups. Mono Up 
(1715). Stereo £1-29 (23p). 
SEND S.A.E. FOR FREE LEAFLET ON KITS 

ECONOMICAL QUADRAPHONICS 
£9-95 (CI . 30) 

Napolex Quadraphonic Synthesizer. Complete, 
self-contained matrix system its attractive cabinet. 
Just feed ordinary Pchannel stereo into It and 
connect outputs to 4 loudsp 000000 to obtain the 
latest experience in sound. 

SWANLEY ELECTRONICS 
32 Goldsel Rd., Swanley, Kent. 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. 
Official credit orders from schools etc. welcome. 
Mail order only. No callers, please. No VAT oii 
 rders which are most welcome. 
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* A SELECTION FROM IV CATALOGUE 7 

Cata\ gue 

An A to Z guide to 
7 In IN component buying 

f*x:clc d: 

9 :0 9 

TRANSISTORS 
and  se mi-conductors  ol  many  typ•s  from 
simple diodes to ICs photo•s•nsitive d•vices. 
threshold switches, etc. etc. 

MINITRON DIGITAL IN DICATORS 
301510 Seven segment filament, compatible wi.. 
standard logic modules. '0-9 and decimal point 

9mnt characters in 16 lead OIL [1•20 
Suitable BCD decoder driver 7447 Et • 15 
30156 showing + or - 8 1 8 dec. pt. LI 20 

DALY ELECTROLYTIC CAPACITORS 
in cans, plastic sleeved 
1000mF/25V 20p  1000.50 41p  5000'100 £2 Si 
500OrnF 25V II2p  2000/50 570 

500050 LI to 

POLYESTER CAPACITORS TYPE C.2110 
Radial leads for P C B mounting  Working 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 Sp, 0 33 7p: 0 4710, 0 68110.1 0 14p I 5210 
2 2 24p 

SILVERED MICA CAPACIT ORS 
Working voltage 51)0V d c. 

Values in pFs-2 2 to 820 in 37 stages, each 6p 
1000. 1500 7p: 1800 815. 2200 Illp; 2700, 3600 1215 
4700. 5000 15p. 6800 200. 8200. 10.000 25p 

POTENTIO METERS 
ROTARY. CARSON TRACK, Double epee's !o. 
good contact and long working life 

P.20 SINGLE linear 100 ohms to 2.2 megohms 
ea 14p 
P.20 SINGLE ion  4 7 Kohms to 22 rnegohrns 
ea. 14p. 
JP.211 DUAL GANG linear 4 7 Kohms to 2'2 men 
ohms, ea 42p 
JP.20 DUAL GANG Ion. 4 7 Kohrns lo 2 2 ms.. 
ohms. ea 48O 
JP.20 DUAL GANG Log antilog 106. 226. 47h 
megohm only ea. 400. 

JP.20 DUAL GANG antilog 106 only. 4815. 
2A DP mains switch with any of above 14p extra 
Decades of 10. 22 and 47 only available in rano,. 
above 

SLIDER POTENTIO METERS 
Linear or log 10K to 1 meg. In all popular values 
ea 30p 
Escutcheon plates, black, white or fight grey, Ca. lip 
Control  knobs  blk vent, red yel ern/blue/0k.  c m,/ 
it grey, ea. 01/. 

O n the index page of C atalogue 7, between • Alu m m w m Boxes" 
and  "Zener  Diodes"  are  over  200  references  to  contents 

a mounting  in all to thousands of ite ms, classified, described, 

often illustrated, and priced. T here are m any technical diagra ms 

and data. At 25p, C atalogue 7 is excellent value by any standard. 

W ith the 25p Refund V oucher it costs you virtually nothing w hen 

you order L5- worth or more. 

25  r i  IA N EIC L LE U  DO  INN GOO RDERS R:RE F UN D£ 5 R  V:DU RC EH EN RE TA  OVL LAL  WijE-

ELECTROLYTIC CAPACITORS 
Axial Lead 
oF  3V  6 3V 10V I6V 25V 
0 47 
1.0 
2.2 
47 
10 
22 
47 
100 
220 
470 

1,000 
2.200 
4.700 
10 001. 

1110 
fp 
Op 
9p 
11p 
1515 
26p 
sip 

Op 
Op 
10p 
13p 
lip 
300 
46p 

Op 
9p 
Op 
9p 
10p 
13p 
23b 
390 

-  lip 
lip 
-  Op 
-  Op 
Op  Ilp 
Op  Op 
10p 10p 
lip I3p 
17p 20p 
26p 37p 
449 Sllo 

40V 

lip 

Op 
fp 
Op 
op 
10p 
lip 
17p 
259 
alp 

630 
11p 

Op 
9p 
Op 

10p 
12p 
17p 
240 
41p 

100v 
Op 
Op 
9p 

Sp 
10p 
13p 
19p 
28p 
45p 

This is It' Service 
DISC OUNTS 
Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £15. 
on orders £15 and over. 

PAC KING A N D POSTAGE FREE 
.n U.K. For mail orders for  £2 list value and 
under, there is an additional handling charge of 10p 

GUAR AN TEE OF Q U ALITY 
All goods are sold on the understanding that they 
conform  to  manufacturers'  specifications  and 
satisfaction is guaranteed as such -no rejects. 
'seconds' or sub-standard merchandise is offered 
tor sale. 

V.A.T. Prices quoted do not include 
VA T., for which 10% must be added to 
total nett value of order. Prices subject to 
alteration  without  notice  S A E  with 
written enquiric.: . leasc 
ELECTRiUfilaLTD 
28. ST. JUDES ROAD 
Telephone Egharn 3603 

NORTHERN BRANCH: 680, 
Telephone (061) 432 4945 

Hours of business 9-5.30 p.m., 9-1.30 Sat. Manchester closed 1-2 p.m. daily. 

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

RESISTORS 
Code  Watts  Ohms 

1/20 
113 
1/2 
314 

82-2206 
4 7-47014 
4.7-10M 
4 7-10M 
4 7-10M 

MO  I  10-1 M 
W W 1 0 22 3  
W W 3 1-  W W  1:1061: 

Codes: C-carbon film, hi h stability, low noise 
MO-metal oxide, Electrosil IRS. ultra low noise 
W W -wire wound, Plessey. 
Values: All 0.12 except C1 ,3. C3'4, MO 1/2 
10, 12. 15. 18, 22. 27, 33, 39, 47, 56. 68, 82 and then 
decades. 
024; as 012 plus 11, 13. 16. 20, 24. 30. 36. 43, 51.62 
75, 91 and their decades. 
Toleranc•st All 5% except MO 1 2 at 2%. W W  x' 
10% ± 0 050 
Prices are in pence each for quantities of the 
same oh mic value and power rating. NOT mixed 
values. (Ignore fractions of one penny on total 
value of resistor order.) 
100 price rates for units of 100 only. 

ZENER DIODES full range 024 values, 400m W 
2 7V to 36V. 14p each; 1W, 6 BY to 82V, 21p each 
1.5 W: 47V to 75V. 41Ip each. Clip to increase 1 SW 
rating to 3 watts (type 266F) 4p 

TRANSFORMERS - MAINS 
Mu 30V/2A plus 4 taps 
MT103 50V/1A plus 4 taps 
MT104 50V/2A plus 4 tans 
611127 60Vi2A plus 4 taps 
13105 13V/I A. CT 
28705 + 12V. 2-0-2V 

9  10-99  100 up 
(see note below) 

7.3 
3  1 1  0 Snell 
3  II  Of nett 
O  I 2  1E17 nett 
2  25  1• 92 nett 

33  23 nett 

7 

El 70 
£3 40 
ES 70 
£5 10 
LI 66 
LI 70 

GIRO ACCOUNT No. 38/671/4002 
All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept EE.3. 

ENGLEFIELD GREEN EGHAM, SURREY T W20 OHS 
Telex 264475 

Burnage Lane, Burnage Manchester M19 INA 

Published approximately the thlril Friday of each month by IPC Mogul:tea Ltd., Fleetway House, Farringilon at m% laiiiilmi, b.C.4 45 D. Printed In England fry Irides Printer. Ltd., 
Dunstable. Beds. Role Agents for Atudralla and Na. Zealand -Dordon • Dotch (A/81a) Ltd. Booth Afrloa -Crintral Nowa Agency Ltd. Pubu.her'. auh.ription Bate un.iudini po.taipi), 
For one year to any part of the world 02.95. Everyday Eleet .nles Iv void subjeet to the following omulitIone, namely that It shall tint. without the written ooment of the Publivhers first 
given. be lent. revold, hired out or otherwise illapoveil of by way of Trade at more than the recommended selling price 'Mown in the eraser, and that it .hall not be lent, retold or hired out 
or otherwise disposed of In • mutilated condition or 1.1 any unauthorised cover by way of Trade, or affixed to or a. part of any publication or advertising. literary or pictorial matter 
whatsoever. 



Over ISO 
ways to 

engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. anti we'll send you full details and a free 
book. B.I.E.T. has successfully trained thousands of men at 
ho me - equipped the m for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and so mething to look forward to. There are no books to buy 
and you can pay-as-you-learn. 

Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you.. . but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained  ., 
view echoed by two colleagues who recently commenced the course".— 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" —Student 
C.C.P., Bucks. 

FWD oura le YOURSOF 
These letters— and there are many more on file at Aldermaston Court 
— speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.I.E.T. Dept. BEE29, Aldermaston Court, Reading RG7 4PF. 

Practical Radio Er Electronics 
Certificate course includes a 
learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

,.. --  — CUT OUT THIS COUP014  lo mi l —i 

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

MECHANICAL  DRAUGHTSMANSHIP  A.B.T. Clerk of 
Society of  Institute of  Works  0 
Engineers—  Engineering  Construction 
A.M.S.E. (Mech.) 0  Designers  Surveyors Insti-
Institute of  (A.M.I.E.D.) -- tute—L.C.S.I.  0 
Engineers &  General  - CITY & GUILDS 
Technicians  Draughtsmanship-%  General Building 
(A.M.I.E.)  I. Elec. Draughts-  (all branches)  0 
CITY & GUILDS  manship  0  Heating & Vent.  Li 
Gen. Mech. Eng.  E  Architectural  Inst. Clerk of 
Maintenance Eng. -: Draughtsmanshipo  Works  0 
Welding  Technical  Site Surveying  0 
( :en. Diesel Eng.  Drawing  r-- Health Engineer-
s heet Metal Work  0 
Eng. Inspeet,10n  RADIO & TELE-
Eng. Metallurgy  COMMUNICATIONS 
ELECTRICAL 6  CITY & GUILDS. 
ELECTRONIC  Radio. TV 

Electronics 
society of  CITY &GUILDS 
Engineers—  Telecoms. 
A.M.S.E. ( Elec.)  E  Gen. Radio & TV 
CITY & GUILDS  Eng. 
Gen. Electrical  _  Radio Amateurs 
Engineering  '-' Exam 
Electrical  Radio Servicing 
Installations  C TV Servicing 
Electrical Maths 0  Colour TV 
Computer 
Electronics  '  AUTOMOBILE & 
Electronic Eng. 
I Tactical Radio  AERONAUTICAL 
& Electronics  Institute of the 
( with kit)  c  Motor Industry 

A.M.I.I. 
MANAGEMENT &  MAA IMI 
PRODUCTION  CITY & GUILDS 
Institute of Cost  Alit° Eng. 
& Management  Gen. Auto Eng.  El 
Arctnts.  Motor Mechanics 0 
Computer  Auto Diesel Eng. 0 
Programming  0 Garage M'ment.  0 
Works M'ment.  0  ARB Aero E MI' 
Work Study  a neering Certs.  E 
Gen. Production  Gen. Aero Eng.  0 
Eng.  0 
Estimating &  CONSTRUCTIONAL 
Planning  El Society of 
Storekeeping  0  Engineers— 
Management  A.M.S.E. ( Ctv.)  LI 
Skills  0  Institute of Build-
Qh;I 1 tv Control  0  inc  1. 1 ,, B. 

;1 
Li 

ins 
Road Construc-
tion 
Quantities. 
Estimates 
Hydraulics 
Structural Eng. 

LI 

LI 

GENERAL 
Agricultural Eng.0 
Council of Eng. 
Institutions 
Farm Science  L: 
Plastics  LI 

Supplementaru 
courses for Nat. 
Certificates. 

G.C.E. 
— choose from 
58 '0' & 'A' 
level subjects. 

Coaching for many 
erams, including 
('  (r; and assist', ii,•• 

• 

POST TODAY FOR A 
BETTER TOMORRO W 
To B.I.E.T., Dept. BEE29  QN 
Aldermaston Court, Reading RG7 4PF 

NAME  . 
Block Capitals Please 
ADDRESS 

OTHER SUBJECTS 

Aceredd,, , ' 1 

BEE29 

AGE 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 



You pay less 
VAT with Henry's 
Low Prices 

Now built and 

01  satisfied  
by thousands 

u 
e  ,,. 

tO rtlerS. 

FEAT URES:  slim 
design, overall size in 

cabinet 151in • 21in • 61in 
6-IC's,  10 transistors,  stab: users. 
Gardeners low field transformer, Fibre 
Glass PC Panel, complete chassis work. 
Now available built and tested as well 
as in kit form. 
HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES -DEVELOPED 
TEXAS ENGINEERS FOR PERFORMANCE, BY 
RELIABILITY AND EASE OF CONSTRUCTION.  / 
FACILITIES. On/off switch indicator, headphones 
socket, separate treble, bass, volume and balance controls.  
scratch and rumble filters, mono/stereo switch, input selector; 
Mag. P.U.. Radio Tuner. Aux. Can be altered for Mic, Tape, Tape-head. etc. 
Constructional details Ref. No. 21, 30p. 
Distributed by Henry's throughout UK. 

FREE Teak cabinet with complete kit. 

D O NT R E L Y O N Y O U R M E M O R Y 

B U Y N O W A T B A R G AI N P RI C E S 
Order your latest Henry's Catalogue Price 55p  post paid 

co mplete with Discount Vouchers 

BUILD THE 

TEXAN 

KIT 

PRICE 

built and 

tested 

£28'50 
£3500 

20 • 20 W ATT IC STEREO 
A MPLIFtER 

. VAT . 50P 

cart/packing) or 

( • VAT • 50p 
cahjpacking) 
as illustrated 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE 
DISCO j e fr e‘ 

EQUIP MENT gii miffini m i. 
DISC O MI NI: A complete portable disco, 
fitted mixer!preamp, 2 decks all facilities..  £98.50 
As above but with Slider Controls  .. LI E•50 
100 watt amplifier for above  £42 50 
SDLS100:  100 watt mixer/amplifier with 
slider controls  •  (69 00 
R50: 50 watt mixer/amplifier  ..  (49.50 
R100 100 watt miner/amplifier  £57 50 
DISC O A MP: 100 watt mixer/amplifier 
chassis unit  .  L73 00 
DISC O MI XER,PREA MPLIFIERS (0, P 
for up to 6-100 watt amplifiers)/ 
SDLI (rotary controls): 
SOLII (slider controls): 

DISC O V O X (slider controls): The com-
plete disco preamp... 
0.1100: 100 watt power amplifier for above 
D.1301, 3 channel 3k W sound to light  .. 
13.1401-: as 30L plus built-in microphone .. 
DI MA MATIC.1k W adjustable speed auto 
dimmer 
Carlsbro Reverberation Unit .. 
SCE NE STR OBE .. 
ROAD STR OBE  .. 
SUPER STR OBE .. 
Disco anti-feedback microphone 
Colt 150 watt liquid wheel projector 
150 watt QI liquid wheel protector  . 
150 watt QI cassette wheel projector  .. 
Spare Effects and Liquid cassettes, large 
range of patterns  ..  £6 00 
Mini spot bank fitted 3 lamps  .  £12 95 
Auto Trilite (mini with flashers)  ..  £17 00 
Bubble master with 1 gal. liquid ..  [41 15 
MI XERS 'MICS/SPEAKERSiLIG HTI NG 
U.K.'s largest range of Disco lighting 
eon liquid wheels  ..  ..  [5 00 
FREE ST OCK LIST Ref. No. 18 O N RE Q UEST 
AKG RESL O Di CARLSBR O EAGLE 
CHASSIS  AN D  CO MPLETE  SPEAKER 
SYSTE MS, MEGAP H O NES. TUR NTABLES, 
PUBLIC ADDRESS CO MP O NE NTS, M1CS., 
STA N DS, MI XERS, CABI NETS 

£49 50 
£58 50 

£72 00 
£49 50 
[36 00 
£47 50 

[2500 
£44 00 
£19 00 
[2500 
£4500 
[II 95 
(22 50 
£50 00 
(50 00 

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

10% VAT TO BE ADDED TO ALL ORDERS. EXPORT SUPPLIED. Prices and descriptions correctEatet.imoe  p;eideofi„ Sgubsj,e8cot taonc hrgoefttihsomulin.cLicee 

As feature  by 
Practical Wireless  472 

EXCLUSIVE 
DECCA KELLY 
SPEAKERS 
12 watt speaker Tweeter 
systems. Sin Bass,'Midrobe 
and Melinex Domed HE radiator plus 
crossover £11.50 per pair of systems 
(carr/packg. 40p) or built into ven-
eered cabinets, size 18 x 12 x 61in. 
£1950 pair (carr. [I). 

HI-Fl TAPE 
EQUIPMENT 
U.K.', largest range 
with discounts and 
demonstrations for 
Cillers.  Latest stock lists on request 
(Ref. No. 171. 
Phone 01-402 4736 for Barclay Access 
Card, Direct orders and latest prices. 

TRANSISTORS 
SEMICONDUCTORS 

U K.•s largest range for every appl, 
cation.  Small  quantity  discounts. 
Also Trade, Export and Industrial 
enquiries invited.  Latest stock list 
(Ref. No. 36). Including valves on 
request. 

ELECTRONICS SUPPLIES 
Specialists in electronics for more 
than 30 years. Trade and industry 
supplies - every type of component 
and equipment. 

SINCLAIR PROJECT 80 

4ir WNW 
Stereo Preamplifier  ..  [II 95 

(6 95 
(5 45 
£6 95 
£4 98 

Audio Filter Unit 
Z40 15 watt Amplifier 
Z60 25 watt Amplifier 
PZ5 Mod. for 1 or 2 Z40 
PZ6 Mod, IS Tab) I or 2 

PZ8 Mod. IS Tab) 1 or 2 

TRANSFORMER FOR 
PZ8 

NE W FM TU NER 
STERE O DEC ODER 

All items post paid. 

L7 98 

£7 98 

£3 95 
£11 95 
£7 45 

BUILD THE NEW 

HENELEC STEREO 

FM TUNER 

Hen rrs 
Catalogue 

Llta LAI .1/1 V1.111 

A completely new high stability stereo FM tuner. Features variable 
capacity diode tuning, stabiliser power supply, IC Decoder, high gain 
low  noise.  IF  stages.  LED 
indicators, Tuning meter, AFC. 
Easy to construct and use. 
Mains  operated.  Slim 
modern design with fibre 
glass PC, teak cabinet, 
etc. Available as a kit to 
build  or  ready  built. 
Overall size: 8in • 2iin 
x 61in. Produced to give 
high performance with a 
realistic price. (Parts list 
and constructional details 
Ref. No. 5, 30p.) Henry's 
are sole distributors UK and Fur , r 

Kit Price 
or built and tested 

£21•00 
£24 .95 

( + VAT) 
( + VAT) 

LIVI NG SO U ND LO W N OISE TOP Q U ALITY CASSETTES 
MADE  BY  EMI  TAPES  LTD.  TO  INTER N ATI O N AL 
STA N DARDS ESPECIALLY FOR HE NRY'S. ALL POST PAID 
LESS THA N / REC. PRICES.  CO MPLETE WIT H LIBRARY 
CASES. 

3 for  6 for  10 for  25 for 

C60  LI .00  £1 40  £1.80  £6.75 

C90  £1•33  0 47  £4.10  £10.15 
CI20  £1.61  £3•15  £540  £1145 

Quantity and trade enquiries Invited. 

LEARN A LANG UAGE -complete with phrase book 
French. Spanish, Italian. £136 per course. £5 for any 4. 

German, 

LO W COST HI-Fl SPEAKERS 
SPECIAL OFFERS 
EMI  13.n • 8in -full range speakers (post 20p each or 30p pair); 
•150TC -8 ohms Twin Cone 10 watt, £1.7.0 each or £4 pair; 1450 10 
watt c o Twin Tweeters 3, 8 or 15 ohms, [250 each or £6.90 pair; EW 
15 watt 8 ohms clo Tweeter. £4.30 each or £7410 pair; 350 20 watt 
c o Tweeters 8 or 15 ohms, £7-50 each or £4.20 
Pd , 

• Polished wood cabinet £440, post 35p. 

8 oh ms full   (post 20p) 
FR4 4:n S watt, [4; FR65 fiiin 10 watt. [5•50: 
FR8 Bin IS watt, [6.95; FR23 9 6in 15 watt, 
£6 00. 

BASS AN D MID RA NGE -8 ohms (post 20P) 
AA I 2 Sin 15 watt, £3 30; BI 10 Su n 15 watt. 
(5.60; 13200 8in 15 watt. £6 45; BI 39 2 13in x ein 
30 watt LF, £10.15. 

T WEETERS AN D CR OSS OVERS (post 20p) 
K2006 10 watt 8 or IS ohms, [2.10; FHT6 IS watt 8 ohms, /3.30; K2011 
30 watt 8 ohms, £415; T27 KEF. /4.15; Axent 100 30 watt 8 ohms 
/4.90; K4009 I kHz/SkHz c/o, £2.20; SN75 3kHz var. cjo, £2. 

SPEAKER KITS (car, etc. 35o) 
20-2 8.n 30 watt. LIO each: 20.3 Itin 40 watt. 115 each: LINTON 2 
20 watt, £15 95 pair; GLENDALE 330 watt, £28.95 pair; DOVEDALE 3 
50 watt, £41. pair; KEF KK2, £10.40 each; KEF KK3. £31 each. 

BUILD YOURSELF A POCKET CALCULATOR 
A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble -
that's the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick-film resistor pack, printed 
circuit  board,  electronic  components  pack 
Size; 4/in long • 2in wide  II in deep. 
Free of charge with the kit for the more advanced 
technologist is a 32-page booklet explaining how 
to calculate Logs, Tangents, Sines, etc. 

Price £24 .95 (+ VAT) 
Also assembled 

ready to use 

litrinksir 

f4 

0 0 0 0 

01 0 0 0 

0 E1 0 0 

0 0 8 0 

£27 .20 (+ VAT) 

Like a permanent lob at Henry's E.  , Experienced and trainee salesmen required. Tel. 01-402 8791. 

Henry's LIMITED 
ME D 

EDGWARE ROAD, LONDON W2 

404.406 Electron c Components and Equipment 01 402 8381 
309 PA  Disco  Lsghting High Power Sound 01.723 6963 
303 Bargains Store (Callers only) 
Home and Car Entertainment Centres London and branches now open 
120 Shaftesbury Avenue London W1 01 437 9692 
104 Burnt Oak Broadway Burnt Oak Edgware 01.952 7402 
190.194 Station Road. Harrow Middlesex 01.663 7788 9 
354-356 Edg ware Road, London W2 01-402 5854 4736 

All mail to 
303 Edgware Road. 
London 1N2 1 BW 

All stores open 9 am to 
6 pm Lis days a w eek 

Tape Equipment 
Discount Stock List 
F•ee at all stoles 


