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meet the precision 
'INVA D ER' I ki ETLRDt IV- Ps 

Precision  instruments  supplied  with  standard  detachable 
copper chisel face bits  Standard temp. 360°C at 19/23/27 

watts. Special temps. from 250°C/410°C 

For perfection 
in soldering 

11076  1646 
BIT SIZE 1/4" 
6.34 mm Dia. 
27 watts. 

BIT SIZE 3/16" 
4 75 mm Dia 
23 watts 

£218  Ii  £212 

1706 
BIT SIZE 1/8" 
3.2 mm Dot. 
19 watts. 

£1 .96 

Don't take chances. 
We don't. All our 
ADCOLA Instruments 
are of impeccable qual-
ity. You can depend 
on ADCOLA day after day. 
That's why they're so popu-
lar. You get good service ... 
relia bility...from our famous 
thermally controlled ADCOLA 
Element and the tough steel 
construction of this production 
tool. ADCOLA day after day. 

Send for NE W 
catalogue today 

ADCOLA PRODUCTS 1111 ADCOLA HOUSE GAUDEN ROAD LONDOKS W4 6LH 
Postage,packing paid on orders over £2 under f2.add £0.10 

Models required   
Enclosing P/0 or cheque for   
Name 
Address 

I 

Are you alright 
for Jacks? 

Ask for Rendar Jack plugs and sockets at your local 
11 stockist They come in a wide variety of configurations, 

and in cases of difficulty can be ordered DIRECT from 
the Rendar factory. 

Standard, mini and sub-miniature sizes .. plugs in both  4 
screened and unscreened version4  socket bodies in high melting 
point thermoplastic  several unique fea tures  (some  protected  by UK  
and US Patents)  Post Office and NATO speci fications  

If you want to study all the facts and figures , all the ingenious  con  
struction details, send for the Rendar Electronic Componen ts Cata logue  
of technical data sheets covering their entire range of pro ducts  

The cost of the catalogue is 25p. including P Et P. and it's money ver,, 
well spent ! 

RENDAR" 

r, 

Rendar Instruments Ltd., Victoria Road 

Burgess Hill, Sussex. Tel. Burgess Hill 2642-4 
Cables, Render, Burgess Hill 

BATTERY 
CI.ECK 

INOCATOR 

it 

GIANT POWER rtitTEIBAND 

BROADCAST RECEIVER 
WITH 3 AG DC HOWES BUSHY SYSTEI 

WINS BATTERY plus 11.1111-15 BATTERY BOOSTER  

OUR PRICE  £10-50 
+48p P. & P. 

No less than  3 VHF BANDS. 
picks ,it, Aircraft Transmissions, 
Pop Pirates, Taxis, Ambulance., 

Local Radio, Continental and •II BBC, 
VHF Stations plus fascinating Public Service 

Transmissions we are not allowed to mention'. Even 
TV sound in cep lain areas. PLUS A SPECIAL WEATHER-

BAND.  Frequency  ranges:  SI W540-1600  FM88-108MHZ 
Airband 1011-148  14547351E1Z, 23 seml-conductors--
12 transistors, II diodes and thermintors. Automatic frequency 
control. 31 . telescopic aerial. Runs off mains AU 2301250 volts 

or off 4 Ul 1 batteries, or use re-chargeable nickel alkali cell. Finished in strong 
lather grained care with carrying handle. Approx. rise 101" x fir x 31̂. 
XV-,t ten guarantee. Special magnetic ear-piece for personal Ilatallialt, dry batteries 
FREE. HURRY !  Il u a nt it y from Sonic Sound. nab guaranteed. 

PRICEOUR  £28-95 
1-sop P  P 

Tone into the world with this amazing world 
radio. A truly exceptional unit In performance 
and looks—leatherette with stainlesa steel trim. 
Look, good anywhere. Use either as a portable 

with standard batteries or plug it 
directly into 220f240 volt domestic 
nuins supply. 14 Transistors; 9 diodes; 
1 thenolstor. Internal  ferrite  rod 

antenna  plus  telescopic aerial. 
Separate tone, volume and tuning 
control!, with pooh-button selectors 
for the 8 WAVEBANDS 

Complete with earphone for personal 
listening. Frequency ranger: L01111 wave 
150-350 km  Medium  353-1905 es. 

Harifie  16-45 Mc, Dion  Wave  12-24 %, 
'PH/VHF  88- 108 Ifcs.  Aircraft  108-133  Men. 

- PUBLIC SERVICE BANDS 135-174 Mcw Fully 
guaranteed. 

N.B. — The Minittry of root  Teleenumunirations hat pointed nod that a 
1-ence (not generally arailable to the public) is required for reception of nun,-

enfoions by Fire Brigade, Aircraft. Shipping. etc, 

SONIC SOUND (Dept.  ED8i,  372  EDG WARE  ROAD. 
LONDON, W.2. Tel. 01-723 0094. 

AUDIO LTD.  '''"'"Y to 9 a Tn.  11,111. 



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

The Catalogue you MUST have! 

, HOME RADIO 
CO MPONENTS 

a 

Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 
in the catalogue. 

Only 55p. plus 2Op POST AND PACKING 

IF1 I t b I II S i Ia I I I. 1a 



TRANNIES 
24, WOODHILL,  MINITRON DIGITAL INDICATOR 
HARLO W, ESSEX TYPE 3015F  Reads 0-9 and demmals 

(Data Sheet on request) 

Add Op P. 1 P.  Price list OA R. 
No caller. pleaae. 

(FOrMISrly C. R. HADLEY)  Phone: H ARL O W 37739 

All our stocks are brand new with m oney back refund. 

TRA NSIST ORS  BD116 
BD121 

AC107  15g  AL102  59p  BDI30 
AC126  lip  AL103  499  BD131 
ACI27  lip AUI03  85p  BF194 
ACI28  lip AUDI  95p  liFY50 
AC176  1150  BC107  Op  11E251 
40141K  20p  BC108  flp  ISOYSIA 
AC142K  205  BC109  8p  51E0402 
AD14  40p  BC154  20p  M E0404 
AD150  44p  140168  10p  M E4401 
AD1.61...,....„  110169  lip  M 1.: 4 102 
AD11112'" • """ BC182L  8P  m 06 002 
AY114  lip 110183L  Op  M 06101 
117115  lig BC1114L  flP  6109102 
AF114  lip BC912L  Op  MP8111 
27117  lip BC214L  N  MP0511 

MP8513 
CAPACIT ORS  0041 

79, 
60p 
469 
599 
15p 
15p 
12p 
15p 
18p 
14p 
10p 
lip 
14p 
14p 
115p 
82p 
31p 
45p 
189 

0014 
0045 
0071 
0072 
0081 
0061 D 
0083 
00170 
00200 
00201 
0 025 
0028 
0029 
°CU 
0036 
TIP29A 
TIP30A 
TIP314 
T1P32A 

lap 
lip 
12p 
121, 
13p 
13p 
20p 
24p 
15p 
26P 
25p 
30p 
36p 
25p 
36p 
48p 
56p 
fiElp 
69p 

T1P334  Sip 
TIPS4A 111.110 

2511171 
201304 
201305 
202646 
2 029211 
203063 
203065 
2193702 
203703 
205704 
203705 
203704 
203707 
203706 
203709 
203710 

lOp 
Up 
U, 
47p 
109 
208 
49p 
lap 
lip 
lip 
lap 
101 
lip 
Op 
lip 
lip 

202711  lip 
40951  Op 
40634  Up 

DI ODES 
I N.0101  4p 
104002  4p 
104003  54 
104004  7p 
OADO  6p 
0491  Op 
04200  10p 
04909  Op 
1644  10p 
104149  Op 
WO2  112p 

ONLY £1.50 
for one month only 

16 OIL Sockat 
Driven by 7447 N o 

SUPER LO W 

PRICED LI NEAR I.C'S 

SOIA  To99  ON 
NIA  DIL  489 
7090  To99  29p 
7090  DIL  sop 
M C  To99  PP 
7230  DIL  EN 
7410  To99  Sap 
7410  DIL  Hp 
7410  8p in DIL  H P 
7470  DIL  lip 
74110  To99  Eh 

PI ULLARD POLYESTER CAPACIT ORS C LIO SERIES 
250V P.C. mounting 0 OlpF, 0 015017,0.0 np.F.Sp. 0 0331 0,0 0470 17,0 068µF, Sip.° 1/0,4p. 
01 W, 0'228P. N . 0 33µ17. Qp.  47 0% lip. 048pF„ 11p. 120.F. lip. 1-Op F. Np. 2-21.F, Up. 

PI ULLARCI POLYESTER CAPACIT ORS C296 SERIES 
400V: 0-001pF, 0-00161.?. 0 0022µY. 0-0033 r. 0 0047µF, ljp. 0 006issF, O-01µ7. 0 015pF, 
0-022.P, 0 0330F, lip. 0 047 F, 0 068µF, 0 IrsF. Op. 0-l5µ?, ip. 0-22p F. 79. 0 33pF, lip. 
O-47µ17. lap. 
1606: 0 OlpF. O-015µ?, 0 022pF, 0 033/4F, 0 047pF, 0 068µF, N. 0 IssF, tip. 0-l5/ P, 40. 
0 22017, N.  0-I3µ?,  N.  0 47pF, 79. 0 68µP. 11p. 1 OAF, lip. 

ELECTR OLYTIC CAPACIT ORS -MULLARD C426 SERIES  1p .ach 
(07V) 10/2-i, 20/2 5. 80/2-5, 160/2-i, 3'20/2-i, 500/2-6, 8/4, 32/4, 64/4, 125/4, 250/4, 400/4 
4-4/6-4, 25/6-4. 50/6 4. l00/6-4. 200/6-4, 320/6-4. 4/10. 16/10. 32/10. 64/10, 125/10. 200/10, 
22/16, 10/16, 20/16, 40/16, 80/16, 125/16, 5-6/20, 6-4/25, 12-5/20, 25/25, 50/25, 80/25, 1/40, 
4/40, 8/40, 16/40, 22/40. 50/40, 0-64/64, if 5/64, 5/64, 10/64, 20/64. 32/64. 

H ULLARD C437 SERIES 
100/40, 160/25, 250/16, 400/10. 640/6-4, 800/4, 1000/2 5, N . 100/64, 160/40, 250/22 400/16, 
640/10. 1250/4, 1000/6-4, 1600/2-i, lip. 160/64. 250/40, 400/2 5, 640/16, 2000/4. 1000/10, 
1600/6 4, 2500/2 5, 15p. 250/64. 400/40, 640/25, 3200/4. 1000/16, 1600/10, 2000/0-4, 
4000/4-i, 184. 

Miniature Fined Ceramic Plate. lip each. 
Preferred values from 1 Opt to 10.000pf. 

V OL U ME C O NTR OLS 
Polealla mitern 
Carbon track 500 0 to 2.214 0 
Log or Linear 
Single 111p. Dual gang (itereo) 40p. 
Single type only with D.P. Switch 12p 
extra. 

RESIST ORS 
watt 5% carbon  12 ease 
watt 10% carbon  1p esab 

range  2-7 0  to  1011 0  type  TRII 
triple rated 4-4-4. tin oxide x 2% 
range 10 0 to 134 0.  NI sub 
SLIDE S WITC H 
SPOT  10p each 
BP Three Position  Up arab 

MI NIAT URE NE O N LA MPS 
246. or 110. 1-4 N.  5 pins 4ip each. 

CARS O N SKELET O N 
PRE-SETS 
Small high quality. trpe PR, linear only: 
100 0, 2200. 4700, 1K, 2/12, 4K7, 
10K, 22K, 47K, 100K, 220K, 470K, 

2M2, 4127, ION 0. Vertical or 
horisontal mounting, Op each. 

YER OS OARD 
4.15  01 
Matrix  Matrix 

21 x sun  17p  23p 
25 x Sin  25p  25p 
35 x in  25p  25p 
31 x 51n  30p  29p 
6 x 17in (Plain)  83p 
Veto Pins (Bag of 36) 20p. 
Vero Cutter ON. 
Pin Inmertion Tools ( 1 and •15 matrix) 
at RM. 

EI MER DI ODES 
400wW 5% 2111r to 30V, 1110. 

LO W C OST D U AL INLI NI 
I.C. SOCKETS 
14  Plb tYPS at lip each. 
16 pin type at 141p each. 

TRANSIST OR EQ UIVALE NTS 
SO OK  N o 

Pact of 20 
104146  lOp 

ACI27 a AC128 
1-9  lip 
10 plus  llp 
100 pins  OP 

203055 
49p 

109 plus  411p 

Pack of 10 
2029260  SOp 
unbranded but 

tented 

Unmarked but fully 
tested 
203055 

1-9  30p 
10 pine  06P 

Mix Pack of 20 
104000 

Series Diode.  110p 

AD161, ADI62 
M/P 

1-9  Sip 
10 phis  4111 

B0107-00108 
BC109 

1-9  le 
10-99  7p 
100 plus  Op 

Pack of 10 
Plastic BC109 150p 
Unmarked but folk 

tested 

TBA800 
5 watt AF 
Aron.  41 40 ea, 

Vary the strength 
of your lighting with a 

tAITCH 

4 11:. 

The DIMMAS WITCH is an attractive and effic-
ient di mmer unit which fits in place of the nor mal 

anef is  reel up in exactly the 

VIROBOARD 

- 

VEROBOAROS GIVE A PROFESSIONAL 

INSTRUMENTAL 
AUDIO 
EFFECTS 

SUPER  "FUZZ"  UNIT  KIT.  CONNECTS 

BET WEEN GUITAR  AMPLIFIER. OPER-

ATES FROM liv BATTERY (not supplI•d). 

ALL COMPONENTS AND PRINTED CIRCUIT 

BOARD WITH FULL INSTRUCTIONS. KIT 

PRICE: £2411 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 61 BATTERY  (not suppllad) 

COMPLETE KIT OF COMPONENTS WITH 

PRINTED CIRCUIT BOARD  FULL INSTRUC-

TIONS. KIT PRICE: £240 post paid. 

M AIL O RDER O NLY. 

S.A .E. ALL E N Q UIRIES. 



AL M OST U NBELIEVABLE! Think of the year 1984 and 

what might be produced then —now get the fantastic ASTRAD 
17 and SEE for yourself that the incredible Russians hav• 
don• it all  N O W! It's the radio perfectionists drea m 
co me  true!  THIS  O NE  SUPERSEDES  ALL  EARLIER 
M ODELS! It will probably rnak• your present radio see m 
like • ''crystal set''! Complete with optional battery eliminator 
for both battery and mains use! We're almost giving them away 

at only £2.0 • 75 —a m•re fraction of even today's Russian miracle 
price! We challenge you to compare performance and  value 
with LBO radios! 'S•nd quickly, after receiving  goods  test 
7 days refund if not astounded. Elegant black & chro me finish 
facia, set in fabulous Cabinet built case —constructed of fine 
Russian hardwood in beautiful Teak V•n•er finish  —p   
vibration,   purer & sweeter tone than seer! Volume 
controlled from a whisper to a roar that would fill a hall Much wider 
band spread, for absolute "pin-point" station selection! Plus 
"MAGIC EYE" tuning level indi   for ultra perfect tuning 
eensitivity! Yes, the Russians have surpassed themselves, proving 
again their fantastic ability in the field of electronics and brilliantly 
reflecting their advanced micro-circuitry techniques in the field cc 

spaceship and satellite communications. Yes, EVERY W AVEBA N D 
instantly at your fingertips including Standard Long, Mediu m, 
Short and Ultra Short W aves to cover the four corners of the 
earth during 24 hours a day including all nor mal trans 
missions VHF: FM US W, A M: L W, M W, S W. Gets, locally, 
plus local and new stations not yet operational, and messages 
fro m all over the world! Expensive TURRET TU NER side 
control waveband selection unit (as used or'  expensive TV's!) 
Every waveband clicks into position giving incredible ease of station 
tuning! Genuine push-pull output! ON/OFF volume and separate 
Treble and Bass tone controls for utter perfection of reproduction 
and tone! Press-button dial illu mination! Take it anywh•re — 
runs economically on standard batteries !obtainable everywhere) or 

direct through battery eliminator from 220 240v AC mains supply 
Internal ferrite rod aerial plus built-in "rotatable" telescopic aerial 
extending to 39ins approx. It's also a fabulous CAR RADI O. Can 
also be used through extension amplifier, tape recorder or 
public address syste m, SIZE I4ins x  4iin• overall approx. Magnificently designed, made to give 
years of perfect service. (U.K. service facilities and spares available for years and years to come, if ever 
necessary!). W•th W RITTEN GUARANTEE manual with simple operating instructions and circuit diagram 
O NLY CtO • 75 (with mains battery elimenstor  '48 extra) BO X. POST, ETC. 50p. BUT W AIT, for 
only 55p extra you get the sensational "C O MP UTERISED" W ORLD TU NI NG G UI DE (It enables you 
to time, pinpoint and get transmissions the whole world over —even a child can do it in a flash —it seen lets 
you know when to tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PL US Standard 
'Ionglife' batteries PL US ultra sensitive earphone for personal listening. (Sorry — We cannot change 
these new radios for any earlier model purchased.) HURRY!  S H OPERT U N IT ES SAVE Y O U Lis! 

Arfrlgal'IRFATLE;'ICOMPUTERISEDI 
60140  \ THE FABULOUS\ 

1\tai‘l 14 \\I 
giteklkkg, Wa4 \ \11 t  RTABLE RAPIO& COMMUNICATION  . 
\t419%41 RECEIVER 

ASTRAD 17 O°1' 
OFFER 

28STANOTAARNRADDLI401!GlIanTd:EMPSE:USM: 

go 5 SHORT WAVEBANDS:: 
_is- ULTRA SHORT WAVES' 
(11.111.F. Ah li.jr1Str ) 

BOX 

.10 E 2 0 7 5 Ell.  50p 

MAINS/BATTERY 
EUMINATOR  .48 extra 

SAVE t20:25 NOW! 

combined 
V.11.1 AM/FM 

WITH RE MOTE 
CONTROL MICROPHONE 

Shopertunities ''thunder'' ahead with an offer that's FA NTASTIC (even 
by our standards!). We'vr snapped up SOO magnificent machines. Latest  ion 
in the world of sound! First-class makers) Fabulous VHF, A M FM Radio 
AN D Cassette Tape Recorder & Player co mbined and it also runs off 
standard batteries or mains. (Simply plug in the 220 240V  AC line cord I 
Record and play back anything, anywhere! REC O M ME N DED RETAIL 
PRICE GE N UI NELY t44! W E OFFER AT AL M OST  HALF PRICE! 
Wonderful features: * Press-button Keyboard Control Panel or latest 
M ASTER S WITC H CO NTR OL! * " MAGIC EYE" Visual Battery check 
/recording level indicator or built-in auto matic Leveller) * Separate 
O N OFF and HI-L O volu me controls! * Heavy duty built-in speaker! 
* Earphon• (for personal listening or "monitoring -) and extension speaker 
sockets! * Re mote control microphone! * Built-in swivel telescopic 
•  ion aerial (24in. approx.)! Magnificently made case with carry 
handle. (DESIG NS VARY SLIG HTLY). Takes standard 30, 60, 90 or 120. 
minute Cassette Tapes obtainable everywhere. A N D the amazing built-in full 
circuit VHF, A M FM Radio gives you superb clarity of tone, incredible station 
selection. Unique rotating Station Selector Dial —gets locally, city and regional 
stations in every part of the country. plus B.B.C. National, VHF. Picks up dozens 
of foreign stations. Fabulous in your car! You could pay L  es more for a 
Car Radio or Car Cassette player. AL O NE! O UR FA NTASTIC PRICE 
O NLY 113'75, CARR., ETC. 35p. Co mplete with si mple instructions, 
re mote control microphone with on off switch and microphone stand. 
WIT H W RITTE N G UARA NTEE. Send quickly, after receiving goods test 
7 days —refund if not delighted. Or call. BO N US OFFER: Batteries and 
Cassette Tape 25p extra if required. 

*C O MPARE 
ITS PERFOR MANC 

with £80 
RADIOS 

A/ 

%NN W 
"MAGIC EY Ouning 
level indicator 

Zs, 

••••••- _,„  sZss. 

-2•••• 

-••• 

WORLD wipt 
Roausmiff„,• EPTIoN 
Sri Ton  .olorsitisve,„ Fowl co UR IN Rog 

N AS OF TN 'NE 
A TNi 

T/Ale ten* 
*NOW•lylt/LA  VV/TH 

fabu  BLElous COMPUTERISED' 
_WORLD TUNING GUIDE! 
NO MORE GUESSVvORK-

INSTANT DATA at your fingertips — 
enables you to T NE IN A FLASH to 
transmissions the world over, 

ge/oPNEw AC/DC BATTERY/MAINS 

ea Lgette 
TAPE 

RECORDER 
&PLAYER 
With remote 
control 
microphone 

/4. 

FIRST 
CLASS 
MAKERS 

WE COULD 
CHARGE UP TO 
E26"97' 

PCAil'IRCE Z 1 240 

POST ETC. 
31p 

THE ONE STEP FOR WARD EVERYONE HAS W AITED FOR! N O W a superb 
de-luxe portable BATTERY 'MAI NS tape recorder and player —and incredible 
Shopertunities bring it to you for ONLY L12 • 49! Due to our cut price we cannot 
name first-class makers —but rest assured you're getting one of the BEST! 
Expensive "PIA N O KEYB OARD" CO NTR OL PA NEL (or latest M ASTER 
S WITC H control) A N D A UT O MATIC LEVEL CO NTR OL. No fiddling 
with awkward tape and reels, just "slap-in" a cassette and off you got 
!Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere). 
A mazing performance ensures perfect taping, and superb reproduction! Remote 
control microphone. Rapid Rewind! Fast forward! BeautifzI tone from a whisper 
te a roar! Completely sell contained —record anywhere, indoors or out! 
Runs on standard batteries A N D 2201240v. AC mains. Separate jacks for 
remote control microphone, etc. Size 9•Iin. x Sin. x  in. approx. Design can nary 
sl.ghtly. With carry handle. W RITTEN GUARANTEE and full instructions. 
O NLY £12.49 post, etc., 31p. *Refund if you don't agree we could charge up 
to E26. 97! BO N US OFFER (one per custo mer) —Cassette taps, set of 
standard batteries, A N D microphone stand all for 50p •xtra, if req . 

Send quickly, after receiving goods test 7 days —refund if not delighted. 

Order by post to Uxbridge Road address or call at either store. 
',Bargains galore at both stores —(C O M MERCIAL TRAVELLERS PLEASE I 
N OTE: Merchandising office at Holborn Store.) 

L im manetwm  Imo O M M E M  • • •I M  .1 = 1= M U M M P an mm. 

Dept. EE/17 164 U XBRIDGE ROAD (facing Shepherds Bush Green), 
LO N D O N WI2 8A Q. (Thurs. I, Fri. 7). Also at 37 39 HIG H 
H OLB OR N (opposite Chancery Lane), LO N D O N, W.C.I. (Thur., 
7 p. m.)  BOT H  ST ORES  OPE N  FR O M  M O N DAY  TO 

SAT URDAY FR O M 9 A. M. U NTIL 6 P. M. SHOPERTUNITIES LTD. 
Everyday Electronics, March 1973 



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 below. Mail it 
to B.1.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped 
the m for higher pay and better, more interesting jobs. We can do 
as much for YOU. A low-cost B.I.E.T. ho me 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. Com-
plete 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 applica-
tion for Associate Membership had been approved. I can honestly say that this 
has been the best value for money I have ever obtained - a view echoed•by two 
colleagues who recently commenced the course".—Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job that I 
love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, in the 
next few years, my earnings increased fourfold".—Student C.C.P., Bucks. 

RHO OUTA N YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know-
how employers seek. There's no surer way 
of getting ahead or of opening up new 
opportunities for yourself. It will cost 
you a stamp to find out how we can 
help you. Write to B.I.E.T. Dept. BEE14, 
Aldermaston Court, Reading RG74PF 

r-IIIIIIM1111111111111111. 

This FREE 76 page 
book can ptzt you on 
the road to success 
tirough a 81E.T. Home 
Study Course,Choose 
your subject now 

MECHANICAL 
A.M.S.E. (Mech.) 
Boiler Inspection 
& Operation 

C & G Eng. Crafts 
C & 0 Fabrication 
Diesel Eng. 
Eng. Inspection 
Eng. Metallurgy 
Inst. Eng. & Tech. 
Inst. Motor Ind. 
Maintenance Eng. 
Mechanical Eng. 
Sheet Metal Work 
Welding 

ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C & G Elec. Eng. 
C & G Elec. Inst. 
C & G Elec. Tech. 
Computer Elect. 
Elec. Maths 
Elec. Science 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
Meters 
& Measuring 
Instruments 

MANAGEMENT & 
PRODUCTION 
Automatic Control 
Computer Prog. 
Electronic Data 
Processing 

Estimating 
Foremanship 
Inst. Cost & Works 
Accountants 

Inst. Marketing 
Management 
Metrication 
Motor Trade Man. 
Network Planning 
Numerical Control 
Operational 
Research 

Personnel Man. 
Planning Eng. 
Production Eng. 
Quality Control 

Man. Prod.—cont. 
Salesmanship 
Storekeeping 
Work Study 
Works 
Management 

DRAUGHTSMANSHIP 
A.M.I.E.D. 
Design of Elec. 
Machines 

Die & Press Tool 
Design 

Electrical 
Draughtsman-
ship 

Gen. Draughts-
manship 

Jig &Tool Design 
Technical Drawing 

RADIO & TELE-
COMMUNICATIONS 
Colour TV 
Cfttt G Radio/TV/ 
Electronics 

C & C Telecomm. 
Tech. 

Proc. Radio & Elec. 
(with kit) 

Radio Amateurs 
Exam. 

Radio Servicing 
& Repairs 

Radio & TV Eng. 
Transistor Course 
TV Main. & Serv. 

AUTO& AERO 
Aero Eng. 
A.M.I.M.I. 
A.R.B. Cert. 
Auto Engineering 
Auto Repair 
C & G Auto. Eng. 
Garage 
Management 

MAA/IMI Diploma 
Motor Vehicle 
Mechanics 

CONSTRUCTIONAL 
A.M.S.E. (Civil) 
Architecture 
Building 

Coaching for many major exams. 
including HNC.ONC.0 & G, etc. 

Constructional-cont. 
Building Drawing 
Building Foreman 
Carpentry &Join. 
Civil & Municipal 
Engineering 

Constructional 
Engineering 

Construction 
Suryevors 
Institute 
Clerk of Works 
Council Eng. 
Geology 
Health Eng. 
Heat & Vent. 
Hydraulics 
Inst. of Builders 
Inst.Clerk of Works 
Inst. Works & 
Highway Supers. 

Painting & Dec. 
Public Hygiene 
Road Engineering 
Structural Eng. 
Surveying 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Inst. 

Firm Science 
General Education 
Gen. Plastics 
Pract. Maths 
Pract. Slide Rule 
Pure & Applied 
Maths 

Refrigeration 
RubberTechnology 
Sales Engineers 
Tech. Report 
Writing 

Timber Trade 
University Ent. 

G.C.E. 
58 '0' & 'A' 
LEVELS SUBJECTS 

Over 10,000 

group passes 

POST TODAY FOR A 
BETTER TOMORRO W 

NAME 
Bock Capicals Please 
ADDRESS 

- - - - - - - - - -
CU BEE14 

SUBJECT OF INTEREST  AGE 
Atm*, ditid by the Council for the Accreditation of Correspondence Colleges 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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PREMIER 800 
STEREO AMPLIFIER 

(Ae used in 
SYSTEM '800') 

A truly high quality ntereo amplifier -compare the 
specification, compare the price. Output: 5 watts per 
channel. Frequency reeponse: 30-20,000 Hz n. 2 db. 
Din(ortion: 1*, Output Impedance 8 (Am. nom. Inputs 
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV. 
Tuner 100 MV. Tape 100nIV. Tape out 150mV. Din 
sockets for inputs and output*. Control,: Bare, Treble, 
Volume,  Balance,  Selector.  Mono/Stereo  .witch. 
Stereo headphone socket. Attractive slim line design 
black leatherette cabinet with aluminium front panel. 
Size 125' x or u 21'. 

ONLY £15.00 ..50,. 
Mb. 11 Vernon available with Teak Finish Cabinet. 
116-25. Carr. 50p. 

ISYSTEM "TWO" an  above  but  with 
'dotted  front  teak 
finish  loudspeakers. 
Garrard fir25 Mk. III 
and magnetic cartridge. 

£45.00 

PREMIER HI-Fl STEREO SYSTEMS 
SYSTEM "800" 
Consists of the Premier 800 Mk II all transistor stereo amplifier (described 
left) Garrard auto/manual record player unit fitted stereo/mono cartridge 
with diamond stylus and mounted In teak finish plinth with cover and two 
cloth front loudspeaker systems. Absolutely complete and supplied ready to 
plug in and play. The 800 Mk 11 amplifier has an output 
of 5 watt, per channel with Inpute for ceramic and 
magnetic pick-up. tape and tuner also tape output 
socket and headphone socket. Control.. Bass, Treble. 
Volume,  Ralance,  Selector.  Mono/Stereo  switch. 
Headphone socket. Power on/ 
off. Teak finish cabinet with  E3  
aluminium front panel. Size: 
121in x 6fin x 21in. 

Carr. II 75 

5.00 
Carr.£1 75 

SYSTEM "THREE" 
This consists of KLINGER KC903 stereo amplifier giving 6 
wattn rme per channel with Bass.  Treble, Volume and 
Balance Controls. Inpute for Magnetic and Ceramic pick-uro, 
tuner, tape in end out. Stereo headphone socket. Garrard 
fiP25 Mk. III In teak finish plinth with cover and fitted 
Sonotone 9TAHCD diamond stereo cartridge. A pair of 

11MF Speakers size 185'  101'  257 .75  c-r. 
x 9' fitted EMI unite complete  £1 75 
the matching system. 

FREE 
LE A DS 

A N D PL U GS 

S UPPLIE D 
W IT H A LL 

SYSTE MS 

PREMIER PARAGON 
STEREO 111-F1 AMPLIFIER 

Given the beat pos• 
si hie reproduction of 
records,  radio  and 
tape at • reasonable 
price. 
Fitted  with  all  the 
controls and facilities 
you're ever likely to 
want,  the  Paragon 
given you a degree of 

nophisticatbm that in nI4oally only found with amplifiers 
costing twice its price. It has bass and treble elide con-
trols, volume and balance knobs, and eight punh.buttorte. 
There's also • standard etereo jack pocket on the front 
panel, plus a ceramic/magnetic cartridge switch and • 
mains outlet socket on the back panel. 
Specifications 10 + 10 watts into 8 ohmn. Power/frequency 
response: Odli 10 watts into 8 ohms -3dB 2011. • 25K Hz. 
Distortion typically leer than 025 %. Inputs for Magnetic 
phono (4mV) Ceramic pbono (86m V ) Radio/Tape (100mV). 
High and low filters. Teak fininh cabinet. Size: 121' x 

51'  101'.  £32.00 P. & P. 60p. 

PREMIER STEREO SYSTEM '69' 
Conrintet of the  Pre. tier  Paragon  Stereo  Amplifier. 
Garrard HP25 III in teak fininh plinth with cover and 
fitted GoldrIng (1800 stereo magnetic cartridge plum • 
pair of Marsden Hall Annex 100 Loudspeaker Systems. 
Complete with Free leads and plugs. E RCI Cart. 

•••••• Insurance II 75 

V ERITAS V-I49 MIXER 
Battery operated 4-channel audio mixer providing tour 
separate input. Size S - 3 • 2in. suitable for crystal micro-
phone low impedance micro-
phone,  with  transformer. 
radio, tape, etc. M an. input 
1.5v. Max. output 2.5v. Gain 
6 dB. Standard jack plug 
mocket  inputs,  phonop lug. 
output.  Attractive  teak 
wood grain finish caw. .010 a STEREO 11 .47 p a p 
MODEL  MODEL  15p 

E.M.I. 13), 8in. 
HI-Fl SPEAKERS 
Fitted two 21in tweeter, ail 
croseover network. Impedance 
or 15 ohm. Handling cane. 

city 10 W. Brand new. 

£347 P.  P aaP  

NEW PREMIER COMPACT 
_ STEREO 
SYSTEM 

All transistor stereo amplifier mounted 
into teak finish plinth with cover and 
Garrard 2025 T/C autochanger and 
a pair of matching teak finish cloth 
front speaker systems. 
* Output 4 watts rms per channel. 
* Separate volume, bass, treble and 
balance controls. 

* Stereo/Mono ceramic cartridge. 
* Tape/Tuner input and Tape output 
sockets. 

* Complete with all leads ready to 
use. 

PREMIER 
PRICE ONLY  £30 

QUALITY RECORDING TAPE 
SPECIALLY  MANUFACTURED  IN  U.S.A.  FROM  EXTRA  STROIO 
PRE-STRETCHED  MATERIAL.  THE  QUALITY  IS  UNEQUALLED. 
TENSILISED to ensure the most permanent trace. Highly resistant to break. 
age, moisture, heat, cold or humility. High polished splice free finish. Smooth 
output throughout the entire audio range. Double Irra med-at tract ivel y boxed. 

TT11  5- 450'  POLYESTER  37p  DT6  1600'  POLYESTER 11 12 
DT3  25' 600'  POLYESTER  57p  TT6  II' 2400  POLYESTER 11 87 
SP5  5'  600'  P.V.C.  42p  0P7  7- 1200'  P.V.C.  029 
LP5  5'  900'  ACEIATE  50p  LP7  7'  1800'  ACETATE  75p 
DT5  IV  1200'  POLYESTER  75p  DI?  7'  2400'  POLYESTER 11 25 
LP6  51' 1200'  ACETATE  75p  TT7  7'  3600'  POLYESTER 12 60 

TAPE SPOOLS 3' 5p, 5". 5/ . r 91. 
Post and Packing 3' 5p.  7' 10p (3 reels and over Poet Free). 

Carr. & 
Ins. LI -50 

METER BARGAIN 
MODEL GT•800 MULTIMETER 
A precision made pocket sized teat 
meter. Ideally suited for touting elec-
tronic circuits or electronic appliances. 
Supplied complete with teat lead and 
batteries. RANGES -DC Voltage,: 10, 
50, 250, 1,000V (1.000 opi' ). AC Volt-
age, 10. 50, 250, 1,000V (1,000opV). 
DC Current: lmA. 100mA. Resistance: 
0 150K ohms. Deminel: -10 to +22db 
(at AC 10V range) Xi 47. P. & P. 259. 

HI-Ft STERE O 
H EA DP H O NES 

Designed to the highest 
possible standard. Fitted 
211n. speaker units with 
soft padded ear muffs. 
Adjustable  headband. 
8 ohms impedance. Com-
plete with Oft lead and 
stereo jack plug. 

ROGERS 
RAYENSBROOK 
SEMI-PROFESSIONAL 
MODEL (as illustrated>. 
(List CS 50) 

OUR  12.00 
PRICE 

A SEBI £5.25 RA 
A S 

SENHEIS&ER (Aso 
HD414 

P A P. 25p each 

GARRARD  13P25  MK 
III SINGLE RECORD 
PLA YE R  FITTE D 
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE.  COMPLETE 
IN  TEAK  PLINTH 
WITH COVER. 
Total list price over 134. 

PREMIER PRIC EL 

£17.95 
P  P. SI 

WEILER "EXPERT. SOLD = GUN. 
Simplifies soldering 7. _in the home and ser-

vice dept. Two position 
trigger  gives  Instant 
dual heat. 100/140 watt. 
240 volt A.C. 

£3.95 P ap:p 

"Litesold" Soldering Iron. Lightweight 
4," pencil bit. Ideal for regular beech 
use and around the home. 25 watt.. 
240 volt A.C. 11 ,60 P. & P. 16p. 

E. M I . 
LO W NOISE 
CASSETTES 
in library cases 
C130 (List 71p) 45p 
C90 (List 98p) 65p 

C120 (Listel 4818SP 
P. 5 P. 10p 

LO W-NOISE 
COMPACT CASSETTES 
Screw fixing-fully guaranteed. 

In Library cases. 
EACH 3 for  6 for  10 for 

C60 

C90 

CI 20 

29p  8Ip  CI-56  £2-50 

40p  CI.11  C2.I6  £3-50 

52p  £1-40  C2-76  £4-50 
P.  P. 10p each (3 and over 159) 

23,TOTTENHA M COURT ROAD, LONDON, W.1  Tel: 01-636 3451  - 1 
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CRESCENT RADIO LTD 

11 & 40 MAYES ROAD. LONDON N22 611 1388 3206 

MAIL ORDER 
DEPT. 
No  II 

MAYES RD. 
LONDON 
5122 
ATL 

COMPONENTS AND HI Fl 
FOR THE HOME CONSTRUCTOR 

O UR SH OPS ARE OPE N ALL D AY 
FR O M 9 A M  T O 6 P M  6.30 P M  O N FRI DAY 

(WE CL OSE ALL DAY T H URSDAY) 

13 SOUTH MALL, EDMONTON, N.9 803 1685 
7" x 4" LOUDSPEAKER 

A  top  quality 
speaker ideal where 
mall clue le import. 
ant.  Manufactured 
by E.M.I. for a well. 
known  tt1.11  met 
maker. Size: 7In. x 

41n. Impedance, 8 ohms. Flux: 
38,000. Max. Free range: 9011s to 
12kHz.  Power handling.  6W. 
Unbeatable.  Priem . 61.60.  Free 
poetage on thin item. 

ADD LUXURY TO YOUR CAR 
WITH A MOTOR DRIVEN 
CAR M ULL 

5 Section  i1  MINIATURE 
Extended Length 100cm 
Length under Fender 4 
Cable Length 120cm 
complete with  Fixing 
Bracket and ES 75 Ph. 
Control Snitch. • P. & P.  4 °F1 ph. Op P. & P. 

1. 0. BRO WN "DIPLOMAT" MONO/STEREO HEADSET 
Finest quality British made Lights, ight Ileadpherie• 
Incorporate ceramic Mese electric t aneulueere. 
Bpeellicestiem. — Frequency —20-17,500 CPO. 
Impedance —Predorninantly capaelt ye. at 0010101i 
per earpiece can be regarded u 150K at Ike% 
Weight -3 50z. OM grams). 
Please include 10p per set P P.  liargain at  El .50 each se,  
LOW VOLTAGE AMPLIFIER Fe. 001 3 at 
o tranaistor amplifier complete  plus 13p P. & P.  El .7S 
with volume control, Is suitable 
for 9V d.c. and a.c. supplies. 
Will give about 1W at 8 ohm 
output. 
With high IMP input this am-
plifier will work .11 a record 
player, baby alar m etc., ampli-
fier. 

gesso. E "CRESCENT" 
DIGITAL 
CLOCK HIT 

14 Hone Maio DIallal Clock 
Kit We Supply: 
* A complete wt of components 
* A complete met of easy to 
follow Instruction. 

* Printed  circulta  made  to 
make conatruction u simple 
aa poulble 

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

All for the price of the corn 
ponents. S21.150. + 50y. P. & P. 
Please mend S.A.E. for more 
information. 

RELAY 
6 volt 70 ohm. 
Single Pole Changeover. 
Approx. siu  15' x 1 r r. 

LOUDSPEAKER BARGAINS 
E.M.I. 450 set S. 8. IS ohm 
S3 60 plus 38p. P. & P. 
E.M.I. 350 net 8 ohm. 
27 00 plus 38p. P. & P. 
MINI LOUDSPEAKERS 
25' (57mm)  Bohn, — 605 each 
25' 157mmi 40ohm — 609 each 
21' 157mnd 80ohm — 150p each 
Please Include 5p. P. • P. up to 3 
Mini-Loudspeaker. 

it 

TRI-VOLT BATTERY ELDSINA1OR 
Enables you to work your transistor 
radio, amplifier, or cusette, etc from 
A.C. mains through thl, compact 
eliminator. Jut by moving • plug 

you can select the voltage you require — 0e. 71v 
or 9 volt.. This means all your transistor power 
pack applications can be handled by this one unit. 
Approx. aloe: 21' x 21 z sr. OUR PRICE — 
151.76p + 10p. P. & P. Same model suitably wired 
for the PlillipeCansette — /S00 + 10p. P. a P. 

ALuxurrrat CHASSIS 
Made from 18 gauge aluminium 4 .1ded 
th uds with corner brackets. All are 21' 
depth. 
'Sall-41p  120 3- 53p 
604 -45p  1205 - elp 
6 x 6-63p  12 x 8— 83P 
10 x 7-68p  14 x 3-80p 
Please send 10p per ehassia P. & P. 

PO WER TRANSISTOR 
HEAT SINKS 
Extruded aluminium . 
Approx.  sine:  6"  1 
cru ir. 
A few only at this low 
price — 409 each + Op P. & P. 

INTEGRATED CIRCUIT SOCKETS 
A muat for the experi-

op
menter interested in ir , I.C.e. 14 pin. lip each. 

/ 16  pin.  lip  each. 
Please Include 5p P. & 
P. per 3 rocket.. 

EAI N6 3 W ATT AUDI O AMPLIFIER MODULE 
An Audio Amplifier designed around the 
TAA621 Linear I.C.. 
Supply Voltage  9-24V 
Speaker Imp.  ..  8-16 ohm 
Frequency  501n74-25kHz 
Overall Sire  .  Sin x 3in x In 
Ideal Amplifier for radio., record players, 
stereo unite, etc. 
Full technical data and &Ingram, with each E2.63 
module. All guaranteed and a bargain at 

14 x 9-94p 
16 x 6 —Sip 
16x 10-1 08p 

TRI-VOLT CAR 
CONVERTER 
Enables you  to  work 
your Transistor Radio, 
Amplifier or Cauette etc. 
from the 12 volt  car 
'apply positive or neg. 
earth. 
Thl. converter 'unpile% 
6, 75 or 9 volts and I. 
transidor regulated. Ap-
prox. size 25' X 35' x 2' 
Very cony to fit and • 
real money saving device 
for 61.60 + 10  P. & P. 

BARGAIN 

Component.. 
galore for the 
experimenter. 
Ex computer 
board. with, 
Eulatora 
Capacitors and 
useful Translators. 

Now at this unbeatable price: 
lap each.  7 Board. Ii.  109 

P.& P. 

+ 5p 
P. • P. 

WAFER  SWITCHES 
1 pole 12 wav 
2 pole 2 way 
2 pole 3 way 
2 pole 4 way 
2 pole 6 way  t Ifll 
3 pole 4 way 
4 pole 3 way 
111p each. Pies. inc. 
5p P. & P. Up to 3 
witches. 

<tka) 
POTENTIOMETERS 

All type. l' and less diameter. 
SINGLES  DUAL 
OK Log gr  OK 
10K Lin Lew  10K 
gi El Switch  ss Le 

100K npea, i","̂, Switch 
250K Do ak  250K 40p. 
'°°K Pole  SOO K each 
135 switch  I M 

2M 24) en, 2M  

Up  to  3 Pole.  Please  add 
Op. P. & P. 

ATURE 
RELAYS 

range of 
Brant neer 

British male Relays. 
Sine---15• x la x 5' 
All  two changeover.  with 
260V.  1.5A  contacts  and 
el:Kahle for fitting on •lin 
Verohoard. 
Type Volts Current Ohm.. 
27/A  12v  17M/A  700 LI 
21/A  12v  213P1/A  430 
12/A  6v  33M/A  185(1 

SIM each. 
Ple ue Include Op P • P up to 
3 Relays. 

*HAT READERS SAY 
They have an easy approach to learning 
that a mathematical idiot like myself can 
easily understand. K.L. Y. Ashton-u-Lyme. 

Thank you for the excellent publication: 
the best in form and type I have ever 
come across.  T. L. O. Shank lin. 

I find the Basic Manuals the best in their 
class and a real help in my work in photo-
type electronics.  CL.?. Cardiff. 

I was amazed how easy it was to read 
and learn.  L. Y.C. Addington. 

The Pictorial Method 
BASI ELECTRICITY(5vols) 

ELECTRONICS(6vols) 
TELEVISION (3vols) 

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

The eerie. 
will be of ••-

ceptional rale., In 
training  les and 

technician. in Electricity. 
Radio and Ilectrenics. 

LIUD70 
GUARANTEE 

Should you be, in 
any way dissatis-
fied with the 
MANUALS your 
money will be re-

funded by return 
of post. 

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

Please find enclosed P.O./Cheque value £   
BASIC ELECTRICITY 5 parts £4.50 0 
BASIC ELECTRONICS 6 parts £5.40 0 
BASIC TELEVISION 3 parts £3-60 0 

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

NAME   
EV-OCK LETTERS 

FULL POSTAL   

ADDRESS   

118 Everyday Electronics, March 1973 



S  SNTEWAND8, ASREDC&ON CDUHSATRODM•BrolluISLTICAALUDIINOS&TR EULMECETN RTOS NIMC MAEIONUIPMENT 

DISTRIBUTORS FOR AK G. HIGH QUALITv MICROPHONES. 

SA25-SA35-SA100 
LO W-PRICED AUDIO MODULES 

FOR DOMESTIC & COMMERCIAL USE 

THESE THREE MODULBS HAVE ENJOYED UNPARAL-
LELED SUCCESS DURING THE FIRST FE W MONTHS OF 
THEIR BEING MADE AVAILABLE TO THE GENERAL 
PUBLIC. WE ARE PLEASED TO ANNOUNCE THAT WE 
CAN MO W OFFER FAST DISPATCH ON MOST OF OUR 
ADVEFTISED  ITEMS,  INCLUDING  THESE  THREE 
MODU-ES. 

SA25 £2.95 
25 W ATTS RMS. 7 transits ors 7 diodes 

SA35 £4.45 
35 W ATTS RMS. 7 transis ors 7 diodes 

td , 
tree 

Carr. 
Iree 

SA100 £10.90 
140 W ATTS RMS. 11 trarsistors 6 diodes 

lten 

ALL T-IREE MODULES HAVE OPEN & SHORT CIRCUIT 
PROTECTION. AND THE SA100 IS PROOF AGAINST 
OVER-OISSIPATION  & rAULTY  INDUCTIVE  LOADS. 
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE 
EXTRA•ORDINARILY LCIall PRICES POSSIBLE. 

BRIEF SPEC. FOR ALL THREE MODULES 
Freq. response  15-40.000 Hz ± 1dB 

Distort on  0 2% at 1 kHz 

Loads  4 to 16 oe -ns 

Quiescent current 15 mA 

Noise  Better than —75 dB 

Supplyvoltage  2S-45 voits SA25/35 
40-70 no Is SA100 

Size  a 4 a 1' (SA1 00) 
4' a 3' a 1' (SA25/SA35) 

Circuits, connecting Instruction and application data are supplied 
tree with all modules. 

OTHER SAXON PRODUCTS... 
120 WATT HEAVY DUTY MODULE  £13 90 I 20p carr. or with supply 

Featuring a rugged class A driver stage, this module will 
run from all our mixers. etc., and most other makes of mixer. 
It delivers 120 watts into an eight ohm load and employs 4 103 
can (115 watt) output transistors. 

SPECIFICATION 
Power output  120 watts into 8 ohms 
Freq. response  20-20.000 HZ s 2dB 
input sensitivity  200 my into 10K 
Construction  Fibreglass board 
Size  8' a 4' a 4' (5' with supply) 
Low distortion parallel push-pull output stage. 

£18.95  carr 

I NE W 160s:,4version £27 ,90  

SINGLE CHANNEL SOUND LIGHT CONVERTER 

This compact and reliable unit operates from amplifiers with 
outputs from 5-100 watts.  Does not impose a heavy load on 
the amplifier, or, if connected in the wrong polarity, cause any 
damage, as with some units. 

Operation Is simplicity Itacit and the unit is fully fused. The 
unit is supplied to function from bass notes but may easily be 
converted to respond only to treble or mid-range notes by the 
addition of components costing less than 5p. 

£8.90 carr. 
free 

THREE CHANNEL SOUND TO LIGHT UNIT 
Handling the total of 3000 watt (3kw) this unit is unique for its price in that not only bass, middle and 
treble but also master controls are provided. Two amplifier sockets eliminate the need for split leads 
etc. Supplied in tough white steel case with a blue  £1 9.75 carr.' 
hooded cover. Fully guaranteed.  30o  

MONO VERSION Le 54 car, 20p (As illustrated. S.A.E. details 9 volt operation) Outputs up to 
I volt RMS 

£1 5.80 carr. 
30p 

SAXON STEREO 
CONTROL UNIT 

Two decks, and full headphone monitoring. The unit is mains operated and measures 174' x 3' a 4' deep 
and is finished with a smart white on black facia. The controls are, Left/Right deck fader, volume, bass, 
treble, Headphone Selector and volurne, Microphone volume, bass, treble, mains on/oft. 
THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCOTHEQUE AND IS COM-
PARABLE TO UNITS AT OVER T WICE THE PRICE.  (N.B. —Stereo only has mic input.) 

PO WER SUPPLIES FOR 
THE SA25 35 & SA100 AUDIO MODULES 

PU45  Unstabilized sot ply for 2 SA2535  £4• 

PU70  Unstabilized sacply for one or two SA100 
£7 • 70 carr. 40p 

MT45  Transformer to- above, heavy duty  £2 .85 carr. 20p 

Stab P545  Stabilized modu-e for 2 SA25'• or two SA35's 
£3 .511 carr. free 

MT30  Transformer ter unstabilized supply comolete with 
rectifier diodes mounted  £3• 50 ca m 20p 

MT70  Transformer for PS70  £4 IS carr. 40p 

PS70  Stabilized suppli module for one or two SA1000s 
£4 00 carr. free 

ALL MODULES ARE BUILT ON 

GLASS FIERE P.C. BOARD 

AND ARE SUPPLIED FULLY TESTED 

COMPLETE AMPLIFIERS 

The CSE 100. £34 90 carr. free 
This versatile unit is now available In a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts  RMS  and  continuous  signal  outputs  of 
70 watts. Two individually controlled inputs with 
wide range bass and treble controls. Ideal for small groups 

The SAXON 100 £48 50 cam free 

etc. 

With an RMS output of 120 watts speech and music, 
100  watts  continuous  power,  four  individually 

Ow  4.  4.  4. 4.  4.  •  controlled FET input stages and wide range bass 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 

•  •  •  • StfiXON cost.  

LOUDSPEAKERS British made bargains!! 
IV 25 watt 8115 ohms E5  carr. 30p. 15' 50 W.8/15 ohm £14'SO carr. 50p. 
IV 40 watt 15,000 gauss magnet system 8/15 ohm EH 58 car, 40P• 

A. K.G. MICROPHONES suitable for disco, group or general P.A. use. 
011DHL rrp EII 011 our price EI 45 post free  SEND SAE FOR 
0190C High Z  £21 54 our price £17 45 post free  OUR AKG PRICE 
D1000C 24 ct gold plate rrp £37 041 our price £32 411 post free  LIST. DISCOUNTS 

ON ALL MICS 

CALLERS & MAIL ORDER:  CALLERS ONLY: 

351 Whitehorse Road, 

Thornton Heath, Surrey. 

91-689 3685 

OUR NE W 
DISTRIBUTORS 
CIRCLE SOUND, 
328-330 The Banks. Rochester 
M•dway 404119 

BUSINESS 
HOURS: 

O 30 a.m. 

to 5.30 p.m. 

TERMS OF BUSINESS: 

C W 0. or C 0.0. (350 exp.) 

All cash in regd envelopes please! 

Telephone orders to our CROYDON BRANCH. 

TRADE & EXPORT enquiries invited. 

rver!idoti Heel ronir, March 1973 I I! 



Would you spend 
an hour a day 

to earn more money 
in Electronics-
Television-Radio ? 
If you're willing to give up one hour or more a day 

we can help you get into the lucrative growth industries of 
electronics, television, radio. 

And if you're already in, we can help you get on! 
With our know-how and our wide experience in teach-

ing, plus your determination to study, we can turn your 
interest into the technical knowledge you need for success. 
Once you've got the qualifications you need, you'll be in a 
good position to take full advantage of the opportunities 
which exist today in all fields of electronics — in television 
(colour and black/white) and in radio. (We teach you the 
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor 
portable and high grade test instruments). 

With ICS you study at home — at your own pace, when 
you choose, in the time you've got available. Your ICS 
tutors will give you all the help and encouragement you 
need to pass any exams you want to take. 

Don't waste another day. Take your first step now 
towards a better paid, more assured future. Send for your 
FREE Careers Guide today. 

ICS your key to the door 
of opportunity 

Tick or state subject of interest and post to: 
International Correspondence Schools, Dept. 231D, 
hwertext House, Stewart' Road, London SW8 411J. 

Subject of interest 

LI Society of Engineers Graduateship (Electrical Engineering) 

C & G Telecommunications Technicians Certificates 

C & G Electrical Installation Work 

C& G Certificate in Technical Communication Techniques 

MPT General Certificate in Radio Telegraphy 

Audio, Radio & TV Engineering & Servicing 

Electronic Engineering, Maintenance, Engineering 
systems, Instrumentation & Control systems 

Ei Computer Engineering and Technology 
Electrical Engineering, Installations, Contracting, Appliances 

0  Self-build radio courses 

Name 

Address   

Occupation   Age 

IiimAccredt tad by the Council ter the Accreditation of Correspondence Colleges 
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ELECTROKIT 
DRILL SPEED CONTROLLER (E.E. Aug. 1972) 
Complete kit includes MK box, plate and socket CI• 30 

BIT SAVER (E.E. Dec. 1972) 
Kit includes all the parts less the Microswitch lever 
LI.70 

MIGHTY MIDGET (P. W. Jan. 1973) 
Kit includes all parts less the Battery, the Box or 
Knob £2•25 

"SCORPIO" CAPACITOR DISCHARGE 

IGNITION SYSTEM (P.E. Nov. 1971) 
Complete kit with construction data £9•50 

LIGHT DIMMER: 
Complete kit including MK plate and full construction 
data £-10 

We are offering various other kits published in 
most other popular Electronics magazines and will 

_ be pleased to forward details on receipt of a 
stamped addressed envelope. 

FREE POST AND PACKING 

ELECTROKIT 
12 Lauderdale Road, London, W.9 

Telephone 01-286 0011 

MON.-FRI. 9.30-5.30 
THURS.  9.30-6.30 

A co mplete Stereo Syste m 
for ONLY .E29.32p! 

The 
Heathkit 
Stereo 
Record 
Player 
SRP-1 Kit 
(carr  extra) 

Enjoy the stirring realism of full stereo sound plus do-it-yourself 
savings. So easy to build, too! 

The step-by-step manual tells you how. Compact styling - 
turntable folds away when not in use, with a choice of simulated 
teak 01 black and grey Rexine. 
This is only one of many bargains in the Heathkit Hi-Fi/Audio/ 

Instrumentation range. We even supply Metal Detectors, SW 
Receivers. Portable Radios, Battery Chargers in kit form too. 
Send coupon now for a FREE copy of the comprehensive Heathkit 

catalogue. 

SEND TODAY FOR OUR LATEST CATALOGUE AND DETAILS OF 
NO DEPOSIT TERMS AND BUDGET PLAN 

Please send me a FREE Heathkit catalogue 

Name   

Address   

Heath (Gloucester) Ltd., LEM." Dept. EE/3/73, Gloucester GL2 6EE.   ...J 
Everyday Electronics, March 1973 



Gd 

The I.0  Radio in a TO18 can. Supplied 

co mplete with data sheet No. 10 which 

contains specification, circuit and details 
and prices of co mponents such as ferrite 

rods, co mpression tri m mers etc. 

LC. Sockets 
Mall in brit*. ZigZas (Quill 14 and 16 p.n 

One Price tp per pin 

PDR's S Thermistors 
A1513  75p  GL23 Cl 00 VA1005 

CZ1  16p  053  Cl 32 VA1026 
CZ4  13p  054  CI 46 061033 

C2134  13p  VA1 040 

E 298 ED/4258 tee  V41053 

E 298 ZI/06  fe  VA10555 
GL16 £1  041034 

15p 

13p 

13p 

10p 

10p 

10p 

10p 

Slider Pots 
Single  Dud  log 

InK  10. 10K  or 

2SK  25 • 251(  4 

50K  50. 501( 

h.*,  i(io • i 001.  knobs 

to,  10.  !Op 

NE W LISTS 

LOUDSPEAKERS 

COILS AND IN DUCT ORS 

TRANSF OR MERS 

(postage Sp) 

No  4 

Na  5 

No s 

Diodes & Rectifiers 
AA119  flp  BA1 56 16p  BSI 76 Cl 50 

AA1 20  flp  BA243 5 49  BY182 C1 60 

AA129  9p  0A47 10p  60250 230 

BA1 02 25p  0A79  9p  194001  14 
8A115 17p  0A90  7p  194002  7p 

BA1 30 10p  0A91  7p  144003  8p 

BA1 45 20p  0A200 109  144004  49 

BA148 20p  BY100 16p  N4005 10p 

BA1 54 13p  BSI 26 15p  N44306 129 

8A155 149  BSI 27 16p  194007 16p 

FM Tense 
304304 fo/ly 
tranevoroot 

opentlion 
OUR PRICE 
n 

Match , Geo . ottcodor  II2 
An for ototRil lilt No it 

Resistors 
j w att 5% Cartoon  Fil m  - lo w noise 
Hi-Stabs 

All E24 values 1p each plus p. 8 p. 7p for up 

to 50 Resistors and a further 2p fot each 

additional 50  Deduct 331 % for 100 of one 

WI N or 26% for mixed orders over Cl in value 
1 W  10% Carbon Co mposition  3p each 

2 W  10% Carbon Co mposition  flp each 

2) W  5% Wire wound  9p leech 

6 W  W ee wound  Sp each 

10 W  Wire wound  10p each 

plus p 3 p 7p for up to 25 resistors plus 1p 
for each additional 25 

Potentiometers 

5611  506l1  5001111 
106(1  1001( 0  1M11 

25611  2501(fi  26.11) 
log or hn less switch (6 16(1 Itn) 

log or lin with switch 

dual less switch 

dual with switch 10K, 100K 8 1M 
log only 

10K 100  /06  inns 

12p 

249 

40p 

52p 

40p 

Eliminators 

electronics 

9 volt  2OrnA 1993/  C1.26 

6 volt  6OrnA  £1.60 

9 volt  5OrnA  £1.50 

6 • 6 volt 50mA  £2.50 
9 . 9 volt 50m4  £2.50 

71 volt for cassene recorders  £2.00 

6, 71 or 9 volt  (3.00 

3. 4), 6. 71. 9. 12  500 mA Obis.)  £3.99 

Car Battery Convener fully stabilised to 

Provide 6. 71 or 9 volts  £4.09 

(p & p 15p on all types) 

Presets 
Vertical or Horizontal 

01 watt Sp  0 25 watt 7p 

100  11(11  101( it  100K II 

250  2 5K it  25K 11  250K 

500  5K t/  50K II  500K 31 

1M tE 

2 51v1 11 

5M 11 

Capacitors 
dIse cera mic 

01 rAP  18v  Sp 

022(.9 18v  Op 

047pF 12v  Sp 

cera mic plate 

1000p1  1ep 

2200p1  lip 

lo w voltage 

0 1n6  30, 

0 220 F  6r 

0 47,6  3r 

N V 

4700171 

10,000pf 

SP 
Sp 

Sp 

Illp 
10p 

Cera mic  plate  83V (C3331 
1 891  8 2pl  33p1  12091 

2 2p1  1 091  39pf  150p1 

3 3p1  12p1  4791  1E10 0 

3 991  15pf  5601  22091 
7pf  18 0  6891  270pf 

5 60  22pf  8291  330pf 
6 8pf  27p1  1009f 

•Il 5p each 

mylor fil m  100V 

10 0091  30  -01 pF  3p  0689F  49 

2000 0  2p  •02p1  3p  106  4p 

500091  2p  0459  3p  206  6p 

060E  3p 

polystyrene  NOV 

lOpf to 10,000pf In multiples of 10, IS, 22, 33, 
47 8 88.  3p each 

m etellIse0 polyester  250V (C280( 

010F  3p  • 08869  3ip  47pF  Bp 

0159F 3p  -1pF  4p  68 0  11 p 

022pF 3p  •15pF  4p  1pF  I 31/ 
-0339F 39  •229F  bp  1 5pF  20p 

-047p9 3p  •330F  Il)p  2 2uF  24p 

m etelllees1 polyester. 400V (C281) 

.01pF  p  .0479F  bp  22pF  10p 

.01509 41 0  .06809  13p  3356  14p 

02299 4ip  .1pF  7p  479F  15p 

.033pF lip  .1609  Pp 

silvered in ks 1 % (slept) 501 V 

in 4.7nP 1- 560: tip 

2- 7n9 -3•1819 219 

mixed M olec ule  1100y 

0IpF  7p  047pF  7p  22pF  16p 

02299  7p  06899  Bp  479F  24p 

03309  79  1 pF  Sp  199  33p 

ii JL 
Neat Sinks 

.51.411 ,11 

lip 

Yeroboard 

28" x 1" 

2%- x 34" 
2W' 45" 

38"  34" 

3%"  5" 

17" x 2W' 

17"x A " 

17"x 5" 

Spor-face Cotter 

Pin In ertial Tool 
Terminal Pins 

( upperclad  Plain 

0 1- 1' 

6P 
20p 

24p 

24p 
27p 

67p 

90p 

op 

up On  lOp 

21p  12p 

21p 101 

2791101  17p 

50p  37p 
70p  52p 

75p 

31, 

47p 

lOp per po d of 36 

NE W LISTS 

BOXES. CHASSIS, etc 

TRANSIST ORS, IC  

(Post.ge 

(Goon) 

illasialsoe loxes 
fltd001114 barplale and mfrs.. 

No.  L.  W.  D.  Prior 

(7)  2ir 5141"  Iti"  15p 

(5)  4"  44"  x 11/2 "  35p 

(9)  4"  216" it 114"  35p 

(10) 4"  51/2 " x III"  40p 

II  4"  x 25" 3( 2"  3Sp 

12  3"  x2"  1"  32p 

13  6"  x4"  x 2"  Sip 

14  7"  5"  1211"  Sip 

IS  8"  56"  it 3"  75p 

It  10" x7"  xl"  85p 

1 0 

lip 

Rp 

Op 

Op 
Op 

9p 

10p 

12p 

18p 

2 09 

Tressistors & Integrated Circuits 
15C ./  /66 

EICINI  rep 

Oct.,  rep 

OC15/  12p 

15C150  166. 

OCI50  12p 

110110  150 

110/131  110 

90113  1170 

B0131 

130132 

150131/210 P 

lay 

132110  110 

Ell ler  es9 

01113  Ili 

119110  Oto 

aria,  310 

133 .1  Z59 

opts,  as 

93 .  130 

02195  iip 

Din 
Sedan 
AtorC 

L•••••••••• 

1.44440/0/30/ 
Moo PWG. SlaSablo 1•1••• 

ii, cola. (4.34101 Grey) 
Nnodnoly 

lip 

IP A 

BE M 

01750 

Bon,. 

OS Opt 

135 .511 

Ou133130 

M A W 

603130 

603to/ 

M62106 

1.11,105 

Celi a 

0C2111 

0C3s 

OCG5 

0055 

OCP 

OC 

OC76 

511 

).0013444 

TERMINALS 

130 emit 

wket 

Ay•114614 In I.?, Slack, Grown,  Sm.,' ,64 .• 
WM., Tolle , Si,,.  cold Onr  Coetolni 110  of called 

106 wra EnIn 1.01-
cote Sowlilt Alloy 

•431. 

lob  IS. 

EU/ 
ZENERS 
SERIES  , 

b ail  41.10 

403631  11.10 

LOM/I  El Se 

MCI XOL  £1.71 

13C133/  OOP 

MC1300  /10 

MC,351  41.01 

MC1332  11.10 

M3C40008  410 

PEC.010A  Mc 

Lk13110  CI A 

51.4030  11.11 

T40100  LEIS 

9A/MC 

0A110 

0A193C 

AANIIC 

ne 

Cy 

1111 

/Sp 

10061.1 

D.P.D.t, 
NOV.  IA 

241 

MAIL ORDERS WINN no 14 &p c/o me ns/Awn. 
• 101111mum 34 79 40011•4, p & p on owe .. onion 
charged Cr coo 

ADDRESS  M. 0. Dept 

56, Fortis Green Road, London N 10 314 4 

lelephews 01,883 3705 

hr  
mixed dielectric  1000V 

1 000pf  Pp  13800 0  90  11IF 
2200pf  Pp  0199  49  22p 
330001  6p  022 0  9p  47,1 
4/00 0  6p  047 0  129 

Cera mic 

12KV.d.c.  BK V.d.c. 
10p/  51p  200pf  9p 

15 0  9p  220 0  SP 

22 0  9p  25 091  Op 

68p1  9p  270 0  9p 

82p1  Pp  300pf  9p 
10091  99  750V DISC 
120pf  9p  47 091  5p 

140 0  14  1000p1  5p 

1500, 9p 

12p 

22p 

30p 

141-1( 750V 

1000p1 

150Opt 

200001 

3000P1 
5000pf 

10 000P1 
food-
through 

5p 
5p 

Sp 

Sp 
Sp 

6p 

5p 

50  50 

klullard Siemens 
Electrolyties 

iv 

10 

.6 

iv 
tie 

Ito 
tip 

GO 

in 

iv 

GO 
110 
10p 

lip 
rap 
Try 

GP 

GO 

in 

SO 
4o 
.p 

12p 
rip 
flp 
(CO 

10 

50 

in 

iv 
so 
10p 

rip 
rep 
t1p 

GOO 

„0 

in 

01/ 

to 
Se 

St 
tee 
Iso 

sip 
rev 

1-00 

60 
Sc 
6P 

60 
66 
60 
Sc 

60 
ron 
126 

ci 
300 

126 

Mb 

-  Cr  no  300  - 

VOLTA06 
II 

44, 
too 

Ouanmy P.O.. on •001.4441on 

500 

340 
Sop 

Electrolytics 
I 2 4 941 450V  14p  32,-3  4100  20e 

14F  4500  14  509F  3500  Illp 
$ (Id. 450 VW  lip  31 . 3299. 350 0111  259 

8.111uF. 450 VW  29p  32  32pf 4500.8  43s 

li • 110F. 4S0 VW  24  50 - 509F. 350 VW  359 
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MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent In operation. Clone. 4 
circuits each rated at 10 amps. 
Extremely well made by • 
German Electrical Company. 
Overall size 21 x 2 x 
11 40 each. 

NEED A SPECIAL SWITCH? 
Double Leaf Contact. Very *light pressure closes 

both contact..  7y each. 
10 for 60p. Plastic pueltrod 
suitable for operating  6p 

oii  each. 10 for 46p. 

long fiat ended toggle, black and 
Our Ref. No. S02. Arco made. Ha, 
CAR PANEL SWITCH  / 

chrome finish. Rated 2A at 250% 
and is double lode on/off. Listed al 
45p. Our price 22p each. 

CAR PANEL AUTO SWITCH 
Ref. No. 803. Again • flat ended toggle. Made by 
Arrow. A 3 poeition double pole changeover switch 
centre off for auto metals, reversing motors. etc. 
20p each. 

MAINS TRANSISTOR PO WER 
PACK 

Designed to operate transistor set, and ampli• 
fiery. Adjustable output On., 9v.. 12 volta for up 
to 500mA (clam 11 working). Takes the place of 
any of the following batterier PPI, PP9, PP4, 
PPS. PP7, PPH, and others. K it comprises: main. 
transformer recliner, smoothing and load reeled°, 
condensers and instructions. Real snip only Al. 

MINIATURE 
W AFER S WITC HES 
2 pole, 2 way -4 pole, 2 way -
3 pole. 3 way -4 pole. 3 way -2 
pole, 4 way-9 pole, 4 way  2 pole 
6 way-1 pole, 12 way. All at SKIP 
each11110 for ten, your assortment. 

PORCELAIN FUSE AND CARRIER 
20A  250V  MEN  Ref.  No. 
15LB11/15LRH W. Make your 
own fuse board. Price 20p per 
pair. 

FLU ORESCENT TUBES 
Stendard typee-Bipin end's. Ideal pelmet lighting 
as well as for standard replacement.-181n 15 W. 
24In 40 W, 36In 40 W, 39f in 40W. All that grade 
tubes offered at one price- U.50 per box of 24 -
i.e. leas than 15p each. If not collecting then 
please add 50p per box per 200 miles. 

MULTI-SPEED M OTOR 
Six speed. are available 600, 850 
and 1,100 r.p.m. and 8,000; 12,000 
& 15.500 ep.m. shaft le 5 in. dia-
meter 230/240v. Its speed may he 
further controlled with the use 
of our Thyri.ter controller. Very 
powerful and useful motor size 
approx. 2 In. dia. x 5 in. long. 
Price SSp plus 29p Po.tege end 
insurance. 

MAINS M OTOR 
Preciaion made -as used in 
record decks and tape recor-
ders-ideal also for extractor 
fan, blower, heater., etc. New 
and  perfect. Snip at Up. 
Footage 20p for first one then 
10p for each one ordered. 
1. stackmotor 
1r stackmotor E. 

PANEL NEON INDICATO 
Our Ref. No. PI01. Oblong 
type self-fixing into oblong 
hole. Suitable for 200/250V. 
Price 13p each. 

FLU ORESCENT CONTROL KIT 
Each kit comprises seven items -Choke, 2 tube 
ends, 'darter, holder and 2 tube clips, with wiring 
instruction.. Suitable for normal fluorescent tube. 
or the new ••Clirolux" tube. for Orb tanks and 
indoor plants. Chokes are super-ellent, mostly 
resin filled. Kit A-16-20 w. 11. Kit B -30-40 w. 
II. Kit C-80 w. 1110. Kit E-65 w. 1180. 
Kit F for lift, 125 w. tube 11 76. Kit If Fl I. for 
Sin.. Pin. and 121n. miniature tube. II. Kit MIN 
for 21In. 19 w. miniature tube 51. Postage on Kits 
A and B 23p for one or two kits then 29p for each 
two kits ordered. Kits C, D and E 23p on tint 
kit then 18p for each kit ordered. Kit F 33p then 
23p for each kit ordered. Kit MEI 18p on first 
kit then 16p on each two kits ordered. 

HEAT & LIGHT LAMP 
Plug. into a lamp holder. Ideal in 
bathroom, toilet, over bed, etc. 
110p plus 20p P. & P. 

HOUR MINUTE TIMER 
Made by Smith.. Complete 
with control knob and cali-
brated dial. Useful in kitchen. 
office, dark-room. etc. Bargain 
at 60y. 

MIGHTY MIDGET 
Probably the Unfelt possible radio. as demcribed in Practical Wirele.s. 
January 73. All electronic parts 12 post paid. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp socket. In metal box to take 
standard 13 atop fused plug, and on/off switch with neon wartime light. Supplied 
complete with 6 feet of flex cable. Wired up reedy to work. U 26 plus 23p P.* 1 

HORSTMANN "TIME & SET" SWITCH 
1A30 Amp Switch.) Just the thing If you want to come home 

'Is4 to • wiarm house without it costing you a fortune. You can 
delay the switch on time of your electric Oren, etc. up to 
14 hours from netting time or you can use the ...itch to give 
a boost on period of up to 3 hours. Equally suitable to 
control procesnIng. Regular price probably around £5. 
Special Islip price 1140 Poet and Loa 23p. 

4 WATT AUDIO 

AMPLIFIER 
Works off dry batterie., car 
battery or mains power pack. 

Only 51416. This low price lossible only 
because the make Is over produced. 
Unrepeatable once etocks are cleared. 

Made by the famous Mullen' company and carries their 
full guarantee. Complete in duldproof cane, amplifier may 
be need for Mono or Stereo, musk or speech. Hundreds of 
applications. Frequency response 50H3-16K H3. Supplied 
complete with connection diagram and operating notes 

FREE all purchasers receive Mallard booklet "Do It 
Yourself Stereo" Lelia all you need to know to 

build your own stereo system. Write today to avoid 
missing this terrific offer. 

RADIO STETHOSCOPE 
Mutest way to fault find -traces .ignal from aerial 
to speaker-when Carnal stop. you've found the 
fault. Use it on Radio, TV 
amplifier,  anything - com• 
plets kit comprises two special 
transistors and all parts inclu-
ding probe tube and crystal 
earpiece.  1111.-twin  stetho-
met instead of earpiece 76p 
extra-poet and ins. 20p. 

24hr. REPEATING TIME SWITCH 
Made by Smiths these are A.C. main. operated. NOT 
CLOCK WORK. Ideal for mounting on rack or shelf or can 
be built into box with 19A socket. 2 completely adjuntable 
time period. per 24 hours. 5 amp change-over contacts will 
switch circuit on or off during these period. 12 60 post and 
ins 23p. Additional time contacts 110p pair. 

ATLAS 
T WENTYLITE 
Fluorencent lighting units with polyester choke and finished white enamel. 
2ft model, ideal kitchen, bedroom, hallway, porch, loft etc. With tube 
assembled ready to Instal. 11 09 + 40p postage. 

HONEY WELL THERMOSTAT 
Made by Honeywell for normal air temperat ures 40.-80.F 
115-26.C). Thia le • precision instrument with • differential 
which can be adjuated to better than 15°F. A mercury switch 
break, on temp. rise-the switch Is operated by • coiled hi-metal 
element and adjustable heater is incorporated for heat antici• 
pation. Elegantly styled and encased in an ivory plastic case 
with clear plastic window, thermometer above and switch setting 

scale below-size approx. 3 ir  32' x 14' deep -c m be mounted on conduit box 
or directly on well. Price 111 26 each be ten for ill Mi. 

CENTRIFUGAL BLO WER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quiet 
running -driven by cumhioned induction motor with 
specially built low noire bearings. Overall .ixe 41' x 41" 
x 4". When mounted by flange, air is blown Into the 
equipment but to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment of 
fitting into • conker hood, film drying cabinet or for 
removing flux smoke when soldering etc. etc.  A real 
bargain at 51-86. 

BATTERY CONDITION TESTER 
Made by Mallory but euitable for all batteries made by 
Ever Ready and other., moet of which are zinc carbon 
types but also mercury manganese- Mead- silver oxide 
and alkaline batterie, may be tested. The tester pule • 
dummy load on the battery and the meter scale indicates 
the condition depending upon which section the pointer 
rents. The section reads "replace- "weak" or "good". The 
tester is complete in its ease else 31' x 61.2 x with leads 
and prods. Price 1260 Plus 001, postage. 

12 W AY SUB-
MI NIAT URE 

M ULTI-C ORE CABLE 
7.0076 copper cores each core P.V.C. 
intruleted and of different colour. 
P.V.C. covered overall and approx. 
3/161n. thick. Price My per yard. 

SNAP ACTION SLIDE 
SWITCH 
Rated 6a. 240v. Made by 
Arrow. Type fitted in the 
handles of electric drills, 
vacuums,  etc.  51I 
10 tor 4bp. 

BATTERY CHARGER KIT 
Compri,ing 3 snip I 2V maine tr.. and rectifier 
with wiring diagram. 111 25 + 25p P. & P. 

BLACK HEAT ELEMENTS 
Ideal for ['asking convectors and similar device. 
Two joined in series approx. 1K W. Price 76p 
per pr. r 2nia iwndage. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10.000 cubic ft. per hour. 
Suitable for kitchens, bath. 
mune,  fab ric,,  changing 
1.001116, etc., it's so quiet It can 
hardly be heard. Compact. 51' 
easing with 5r fan blades. 
Kit  comprises  motor,  fan 
bielee, sheet mteel casing, pull 
switch. mai m connector, and 
fixing bracket,. 1260 4 201, 
P. & 

  CD CAR IGNITION 

‘,.... This syetein which hasproved to be amazingly 

airmoucamor efficient. We otter kit of 
parts as P. W. Circuit 
lb SO plug 20p p. & p 

Deluxe model with prepared circuit board 14-1111. 
When ordering please state whether for positive 
or negative .yeteme 

EXIT SIGNS 
One of our customers 
has  pointed  out  how 
easily our box signs can 
be  converted  to  exit 
Men.. These are illumin• 

ated  eying  a !OW  fluorescent  lamp  with 
associated contro gear. The front is very thick. 
clear plastic. Direc ly onto this you can stick down 
the letters available at !noel ritationere. There is 
room Innide the box for a battery and low volt 
lamp in the awe of power failure. Sire of sign is 
2ft high x 141n wide x Sin deep. Solidly made 
from sheet keel and hammer finished in enamel 
Price es so plus 50p carriage per 200 miles. 
SPIT M OTOR 

200-250V induction motor. 
driving • Carter gearbox 
with • If. output drive 
'heft running at 5 rev. 
p.m. Intended for roasting 
chicken., al. be driving 
modela-windmIlls. colour. 

ed dile lighting effect., etc. 11-56 Pine 20P Post 
and ins. 

SOLDER 
GUN 

A must for every busy man, gives 
almoot instant hest also Illumi-
nated job. 100 watt 12 26 Phu P.10 
and inn. 20o. BIO JOB 260 watt 
model 14-74 plus post and ins.40p. 

TELESCOPIC 
AERIAL 

for portable. car radio or 
transmitter. Chrome plated --

six sectIone, extend. from 74 to 
471n. Hole in bottom for 6RA screw. 

dbp. KNUCKLED MODEL FOR F.M. tOp 

TREASURE TRACER 
Complete  Kit  (except  wooden 
battens)  to  make  the  metal 
detector as the circuit in Practical 
Wireless, August issue. IM ifi pin. 
20p post and insurance 

MI NI AT U RE R OCKER S WITC H 
Our Ref. IDOL 10A 240V. tilt. 
fixing into hole .1ze approx. lin x 
fin by famoux French maker Ru.• 
nemburgh. Price 10p each. 

MAINS OPERATED SOLEN OIDS 
Model 778 - small 
but powerful l' pull 
-mum:m..1m 11 x 
11 x If' 00y. 

Model 40011  Pull 
Size 21' x 2 x If' 
75o. 

Model Trio 15- pull size 3 x 24 x 2' 111110 Pim 
20p post and insurance. 

RESETTABLE FUSE 
How long does it take you to renew • 
fuse? Time yourself when next one 
blows. Then reckoning your time at 
41 per hour see how quickly our 
resettable fuse (auto circuit breaker) 
will pay for itself. Price only gl each or 

10 for MI•00 specify 5, 10 or 16 amp -Nearly * 
in pion of owilda 

LIGHT CELL 
Almost zero resistant in sun-
light increaaes to 10 IL Ohms 
in dark or dull light, epoxy 

resin sealed. Film approx. lin. dia. by fin. thick, 
Rated at 500 MW, wire ended. 110p with dwelt. 
Also OH? 12 light cell 110p. 
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TAPE HE A DS 
We are gradually citstanong sore information 
about the Truvux tape heads we have, we are 
told that theme have been wound in a very 
nand°uu way so that winding may be coupled 
either in parallel or in series depending whether 
high or low Impedance Is required. We also have 
matching erase heads and nos offer these in pairs. 
I record and I erase head. Price of the 2 track 
45p per pair. 4 track 769 Per pair.  Pair mounted 
on plate 459 extra. 

R.P. H. M OT OR 
Mule 1,7 the famous Smiths Company. 240v 
50 cycle maim working. Ideal motor to drive 
clock mechanisms. Price Al each or 10 for D. 

DRILL 
C O NTR OLLER 
NE W IK W MODEL 
Electronically changes 

speed  from  •pprox I-
mately  10  rev,,  to 

nail llllllll . Full power at all 
speeds be fingentip control. 
K it includes all parts, case, 
ei eryt hing and  full instruc-
tions £1 50 Plus 13ft Post and 
insurance. Made up 1110.1e1  also 

as alishie. £2 25 Plus 13P Post • is 

HI G H A CC UR ACY T HER M OSTAT 
Uses differential comparator 1.17, with thertnister 
as probe. Designer ClAillIS temperature control to 
within j/7th of • degree. Complete kit is ith power 
rack £6 50. 

WATERPROOF HEATING 
ELEMENT 

26 yanis length 70W. Self•regulating 
temperatore control. 50y ;sot free. 

IS A ELECTRIC AL 
PR O GR A M MER 
hunt in your sleep: 
nave radio playing and 
kettle boiling aa you 
awake-- switch ssn lights 

is ward off intruders have warm houee to coin• 
home to. All these and many other things you can 
do If you invest in an electrical programmer 
Clock by famous maker with 15 anti, on/off 
switch. Switch-on time can be set anywhere to 
stay on up to 6 hours, independent 60 minute 
memory jogger. A beautiful unit. Price Al 96 + 
20p p 5 p or with status front chrome bezel 769 
extra. 

INSTA NT START U NITS 
For lift DM.. Philip's or Smart 0 thrown in • 
tray complete with tube slims and tube ends. 
Price 01•60 each or 10 for £13 50. 

ED U CATI O N AL  KITS -.II  with 
pictorial instructions 

TIIIS BALANCE 
KIT FREE 
Eagle educational 
kite.  Japanese 
made these are 
excellent  value 
for money. We 
do not expect 

to be able to repeat this offer once stocks are sold. 
Brief description of each kit IA given below and 
with 3 kite or more we give FREE an accurate 
II piece balance kit. Price of kits 40p each poet 
paid. Special price for all 8 kits 13 00 with tree 
balance kit. 
LAO Lens Kit. Eleven parte. including candle, 
one concave lens, one convex lens, stage and slit 
frame, etc. Watch light raye bend as they pass 
through different lenses. 
KAS Water Pump Kit. Thirteen part.. Top of 
pump Is transpaxnt no that operating parts may 
be observed. Strati parte are brightly coloured to 
be seen really while working. Three types of 
pomp may be made: Lift pump, Force Pump and 
Force Pump with reservoir and noszle. 
EA4 Boner Kit. Eleven parts. Transparent covers 
allow the operation of buzzer to he seen. Illuetrates 
and teaches now eleetromagnellsin with an 
automatic switch results in an operating boner. 
KAII -9-Pole  Motor  EH.  Twenty-four parts 
Including enamel wire. armature and pole niece. 
etc. Motor operates from 14 volt battery. Illise• 
testes and teaches how electro•inagnetism operates 
• motor. 
EA7 Electro-Nagnet Kit. Fifteen parte, includes 
compass. Makes two electro•magnets, one with 
one layer of wire and one with several layers of 
wire. Picks up tacks, nails and any small parte 
showing how magnetism worke. 
EAS Current and Reidetance Kit. Twenty-nine 
parte, including bench and light bulb. Conduct 
interesting Allti estus•ational projects to learn the 
application of "011MS LAW" and see the differ-
ence in current and resistance with different 
types anti lengths of wire. 
ICA9 Bell Ell. Eight parts, including bell and push 
button ewitch. Build • complete electric hell and 
eee how the hammer in triggered to nuke the 
bell ring. 
[1110 Mora Key hisser and bell kit. 25 part kit 
eamy to construct. simple to operate. 

Where postage is not stated then orders 
over  are poet free. Below 45 add 20p 
Semiconductors add 5p post. Over Al poet 
free. S.A.E. with enquirle. please. 

ELECTRONIC EGG TIMER 
ENLARGER EXPOSURE METER 

NEON NOVELTY 
To receive parts for theisir and other projects featured in this 
Issue send quoted approximate amount any cash adju•tm•nt 
can be mad* later. 

T HYRIST OR  LI G HT  DI M MER 
For any lamp up to coo watt. Mounted on switch plate 
to fit in place of standard switch. Virtually no radio ante, 
ferences. Price IS 96 pl. 20p post and insurance. 

TA N GE NTI AL HE ATER U NITS 
This heater unit is the very latest type, mut efficient. and quiet running. Is as 
fitted in Dooree and blower heaters ruling El5 and more. We have a few only. 
Compri.s motor, impeller. 2kW, element and IkW. element allowing switching 
1.2 and Sk W. and with thermal 'lately cut-out. Can be fitted into any metal line 

uae or cabinet. Only need control 'witch. IS 50. 
2kW. Model aa above except 2 kilowatts 13150. 
Don't miss this. Control Switch Up. P. a P. 409. 

DISTRIB UTI O N PA NELS 

Just what you need for work bench or lab 
4 x 13 amp eockete in metal tofu to take 

standard IS amp fused plugs and on/off switch with neon warning light. Supplied 
complete with 6 f.t of flex cable. Wired op ready to work. £2 26 Plus 23P P. • I 

  T HIS M O NT H'S SNIP   

A MP V ARI AC for £3 
This heading is not quite accurate because it is not • variable transformer 
that we are offering but • solid state device which .rvee the same purpose 
In altnost all applications and, of course, much smafier. H alle by Ultra 
Electronice, can be fitted Into ordinary switch lx,x. Engrave • circle on 
the front plate, mark this off in Angelo., fit a p,inter knob, calibrate 
with your voltmeter (you will find the scale almost linear) you now have 
a power controller equal to • 5 amp van. costing Elt: or more. 

BARG AI N PARCEL O F SEVE N M OT ORS FOR Li 
A bargain parcel of 7 mot°. for El. Home not aa large 
aa • postage stamp and only r thick, largest I. 1r >, 
1r dia. Home work off lie some as high as 18r. These 
motors are used In racing cars, power toys etc. The 
largest Is so powerful that it will drive a Mini drill 
model lathe, or similar. This is • 4 pole motor, optimum 
working 15 On but very powerful even as low as 44v. 
Don't miss this wonderful snip. 

STA N D AR D W AFER S WITC HES 
Standard el. 16' wafer-eilvenplated lump contact, 
standard f spindle  long - with locking sweatier and nut. 

No. of Poles  2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12way 
I pole  40p  409  40p  40p  40,  40p  40,  40p  40) 
2 pole•  40p  409  40p  409  40p  40p  40p  70p  70, 
3 pole.  40p  40p  40p  40p  70p  70p  705  She  969 
4 poles  409  40p  40p  709  709  7111,  709  111 SO Al SO 
5 pole.  40p  40y  70.  709  95p  95p  959  Al 46 41 46 
6 poles  40p  70p  70,  70p  96p  95p  95p  Al 70 SI 70 
7 pole.  709  701  70p  96p  Al 20 Al 20 Al 20 Al 96 Al 96 
It poles  70p  70p  709  96p  21 20 11 20 11 20 52 20 MI 20 
9 pole.  70p  70p  94,  95p  II 46 Al 46 AI 46 12 45 1.2 45 
10 pole.  70y  709  She  £1 20 Al 45 11 46  46 LS 70 1/2 70 
II poles  709  95p  95p  Al 20 fl 70 £1 70 Al 70 12 96 11.2 95 
12 poles  70p  96p  96p  Al 20 Al 70 Al 70 Al 70 AS 20 AS 20 

PAPST M OT ORS 
Eel. 1/40th h.p. Made for 110-120 volt working, but 
two of these work ideally together off our standard 
240 volt mains. A really beautiful motor, extremely 
quiet running and reversible. 1140 each. Postage one 
23p. two 33p. 230V model U. 

BAKELITE INSTR U ME NT C ASE 
lilac approx. 5}" v 31. x 2. sleep with bra., 
inserts in lour corners. This ix • very strong 
ease suitable to house instrumenta and special 
riga etc. Price 459 each. Pax 11,1 10p extra. 

SO MICR O A M METER  Square, panel mounting type. 

IN TEGRATE D CIRC UIT BARG AI N 
A parcel of integrated circuits made by the (*moue Ples.y Company. A ones. 
in-aslifetime offer of Micro-electronic devices weU below cost of manufacture. 
The parcel contains 5 les all new and perfect, firstunad• device. definitely not 
nib-standard or seconds. 4 of the ICa are single silicon chip (OP amplifiers. 
The 5th Is a monolithic NPN matched pair. Regular price of parcel well over £.5. 
Full circuit details of the ICa are included and in addition you will receive a 
list of many different ICs available at bargain prices Up upward.. with circuits 
and technical data of each. Complete parcel only £1 poet paid. 
DOH•T MISS THIS TERRIFIC BARGAIN. 

C HIP  RADI O 
Ferranti's lat.t device ZN414-gives results better than stiperhit. Suppled 
complete with technical notes and circuit,. II1-26 each. 10 for All. 

J. BULL (ELECTRICAL) LTD. 
(Dept. E.E.), 7 Park Street, Croydon CRO I YD 

Callers to, 102 3 Tamworth Road, CROYDON. 

12 V OLT I} A MP 
PO WER PACK 
This  comprises  double 
wound  '230/240V  M AIN , 

transformer with full was 
rectifier and 2000 mil isl" 
onsmthing.  Mice  41 95, 
plus 20p post a packing. 

250 W ATT P O WER PACK 
9 50 volts. 20,5 amp wing full wave and half 
wave circuit. voltage changes by Inter connection 
of pooh-on tag. Price 85-60 + 50p p. 5 'p. 
N.B. Note these niake excellent car battery 
chargers. 

A MPLIFIER IN C ASE WIT H 
SPE AKER 
Marketed by British Relay under the name 
Luxistor. This is in • very neat looking cabinet and 
is ideal around the home or in the workshop $or 
trouble shooting Of for testing out • quick laah up 
lithe approx. 9l" c 66" 0 r deep. Input is via 
a matching transformer and volume umtrol and 
amplifier nay he  p O Wer fti  by an internal 9v 
battery or an external 1100 source. Speaker is an 
R•A eliptical 6". 32. 10,000 game. The amplifier 
proper is  Newmarket model ref. P.C.4. Price 
a 50 each. 10 for 431 50. Post and insurance 20p 

• 

TELEP H O NES 
Complete as illustrated. Save 
your legs, time and temper. 
simply by putting in some 
telephones. Ex. D.P.O. not 
new -but guaranteed in good 
condition  and  eery iceable. 
suPPlied with diagram and 
Inetructions showing how to 
connect. Price 11 • 00 each +509 
pot or 2 for 2E60 put paid. 

Mn, ausitibie separately. tliais  and handset. 
two each s ifin, post. 

R OCKER S WITC H 
13 amp self-fixing into an oblong hole 
lane approximately I" • j. 8p each 
10 for 729. 

SLI DE S WITC HES 
Slide Switch. 2.pole changeover panel 
mounting by two 6/1.A. screws. liire 
approx. 11n x fin. rated 250V lamp. 
79 e.eh. 10 for 113p, 500 for An. Ditto 
...Move but for printed circuital* each 
10 for 469. 100 for £4•26. 
Sub Miniature 1111de Switch. D PDT 19mrn 

11 in approx.) between fixing centres. 189 each or 
10 for SI OS SP Change over spring return 250v 
I amp. 10p. 

KITS FOR PREVI O US PR OJECTS 

otherwise stated, kite contain elec• 
tronic parts only. The can and special 
Reins can be obtained locally. AIm batter]e, 
are not included. Kits may be returned 
for refund if construction haa not been 
started. We reserve the right to eubstitute 
components should deliveries be protracted 
so as to •vold undue delay. 

HOME SENTINEL 1NTRUDERALARM L3-75 
SNAP INDICATOR   7So 
WINDSCREEN WIPER CONTROL  a-25 
RECORD PLAYER   £-5•50 
amplifier componente only) 
DEMO DEC 
FUZZ BOX 
PHOTOGRAPHIC COLOUR 
TEMPERATURE METER 
ASTRON RADIO 
REMOTE TEMPERATURE 
COMPARATOR    
ELECTRO LAUGH   
RAIN W ARNING ALARM  
W A- WA PEDAL 
SIGNAL INJECTOR    
SOIL MOISTURE METER   
SIMPLE CALCULATOR   
DC PO WER SUPPLY   
BABY ALARM   
AUDIO TONE GENERATOR 
METAL LOCATOR   
LIGHT TO SOUND CONVERTER  ...L I -70 

  £3.50 
DRILL SPEED CONTROLLER 
ELECTRONOME 
SHAVER INVERTER    
I R BURGLAR ALARM 
L & M RADIO TUNER 
TAPE PO WER SUPPLY MAINS ... £2•00 

.,  CAR   £1.10 
ELECTRONIC MOUSE-TRAP  £2 -75 
REACTORMATIC   £3.00 
RADIO CONTROL RECEIVER  £3 .00 
RADIO CONTROL TRANSMITTER a • 50£  

1.50 
£1.40 
£6 .00 
£6.50 
E I .25 
[ I .50 

  £7.00 
  II.11S 

  £2,65 
  £3 

£4.25 
£2 

£1 40 
£2 40 
80, 

£3410 
£2 10 
£5•00 
£4 40 
£2•60 
£4.00 

  £2.00 
  £I-75 

£3 .75 
£3.50 
£2.50 

BIT SAVER   
ICE W ARNING DEVICE   
BETA TREBLE BOOST  FUZZ   
AUDIO COLOUR UNIT 
DAMP LOCATOR   
UHF AERIAL less boo m   
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THE HEART OF IT ALL 

A hobby for all ages, catering for all inclina-
tions: this is present day electronics, thanks to 
the transistor. Young people naturally enough 
accept the transistor for what it has become— 
the heart of electronics, upon which all circuits 
depend. Yet it was not always so, as older con-
structors will recall. 
The transistor first appeared on the scene 

twentyfive year ago. Prior to that event, the 
valve was the vital active component and things 
were very different. Electronics extended very 
little beyond the fields of radio communication 
and sound amplification. The home constructor 
of the pre-transistor era was likewise limited to 
those two traditional areas, apart from a rare 
excursion into a "non-electronic area" as exem-
plified, perhaps, by the building of a simple 
timer for photographic purposes. 

ENTER THE TRANSISTOR 

The transistor changed all that, and how! Let 
us briefly recall the pattern of development. 
Tiny in size relative to the valve, the semi-

conductor device needed but a modest power 
supply. Thus as equipment became "transistor-
ised" it became physically smaller and lighter in 
weight.  Electronic  equipment  composed  of 
quite complex and extensive circuitry was no 
longer restricted to more-or-less permanent 
installations. It,could now be installed or used 
in environments and situations never before 
practical or accessible. 

Our April issue will be published on Friday, March 16 

Twentyfive years ago saw the start of the 
emancipation of electronics. The following years 
brought forth great and exciting developments 
in circuit design. These circuits were often based 
upon ideas that were not always new in them-
selves, but which had been denied practical 
realisation in the days of valves, because of the 
physical encumbrances inseparable from ther-
mionic devices. 

SOLID STATE REVOLUTION 

The transistor proved to be just the beginning 
of a solid state revolution. Soon it was followed 
by a whole family of different, but related semi-
conductor devices. Some, for example, were 
designed for detecting heat and light radiation, 
others for controlling large amounts of elec-
trical power. 
Thanks to the versatility of these semiconduc-

tor devices the possible uses for electronic 
circuits grew steadily. And men of ideas soon 
started to apply electronics to fields far remote 
from those of the valve days. Today, possible 
applications of electronic circuits are far from 
exhausted. The future  holds even  greater 
promise. 
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A simple design to enable 
eggs to be boiled to your 
satisfaction. 

CONVENTIONAL  egg timers have one major 
drawback, there is no positive indication 

that timing has stopped. It is infuriating to turn 
around and look at the egg timer, only to find 
all the sand in the bottom and a very hard egg 
in the saucepan. The electronic Egg Timer 
provides an audible warning. 

CIRCUIT DESCRIPTION 

The complete circuit diagram of the Egg 
Timer is shown ii Fig. 1. During the positive half 

by R. Gwinn 

of the mains cycle, C2 is charged through D2 to 
9V. In the negative half cycle, C3 is charged 
through D3 to 9V. As these capacitors are in 
series, 18V appears across the d.c. power supply 
rails of the circuit. 
When the circuit is first switched, on, Cl is 

completely discharged as it is shorted out when 
the timer is off. The gate of the field effect 
transistor (f.e.t.) TR1 does not take any current, 
so all the current flowing through the series 
combination of VR1 and R1 flows into the 
capacitor Cl and charges it slowly, hence the 
voltage on the gate of TR1 rises slowly. 
When the gate of a f.e.t. is very negative with 

respect to its other electrodes, very little current 
flows through them as it is "pinched off" by the 
depletion region, an area in which virtually no 
current flows and whose size is controlled by 
the gate potential; the f.e.t. is in this state when 
the timer is first switched on. 
As the gate becomes more positive with 

respect to earth (less negative with respect to 
the drain electrode) this region becomes smaller 
and more current is allowed to flow through 
TR1, R2 and VR2. This causes the voltage across 
VR2 and on TR2 base to rise. 
When the voltage on the base exceeds that 

of the emitter by 600mV, base current, and 
hence collector current, begins to flow. When 
there is sufficient current to pull in the relay, 
its contacts apply 6.3V a.c. to the buzzer WD1. 
Switching off removes the mains and shorts 

Cl ready to begin another timing cycle. 

Approximate 
cost of 

components 
£3.75 plus case 

126 Everyday Electronics, March 1973 



it. SEE TEXT 

VRI 

4 7+411 

RI 
5,54.12 

C1 
/50F 

Sla 

1 

TR1 
2N3819 

R2 
18k11 

VR2 
lkfl 

DI 
IN914 

RLA 
1 

38 

TR2 
BC10 8 

RLA1 

WD1 

03 
IN4001 

D2 
IN4001 

C2  i= :t 
100pF 

63V  

\ 00 1100  

'no-or 
240V 

 C3 
100pF 

Sib 

Fig. 2 (below). The positions of the Veroboard 
components and the areas of copper strip to be 
removed. 
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UNDERSIDE VIEWS 

TR2 

Fig. 1. The  complete 
circuit diagram of the 
Egg Timer. 

CONSTRUCTION DETAILS 
The components to be mounted on the 0 15in. 

matrix Veroboard, size 16 x 7 holes, are shown 
in Fig. 2. 
First, cut the copper strips in the correct 

places as shown in Fig. 2, drill the mounting hole 
and solder the components in position, not 
forgetting the link wire El0 to G10. The tran-
sistors and diodes should be soldered in position 
last and heat shunts used on their leads, other-
wise permanent damage may be done to them. 
The prototype was fitted inside a standard 

aluminium case size 5 in. x 7in. x 212in. The 
layout of the components within the case is not 
important so any size case may be used. 
With reference to Fig. 3 mount the other 

components in position and fix to the case; now 
wire up as indicated. As can be seen from Fig. 3 
the potentiometer VR1 and switch Si are 
attached to the lid of the case. 
Ensure that an earthing tag is attached to 

the transformer fixing bolt. When the wiring is 
complete, bolt the component board securely to 
the case using a spacer to keep the board at 
about 14in. from the case. As a safeguard against 
shorting of the board via the case, insulating 
tape can be stuck to the case below the board. 
The mains lead should be led out through the 

side of the case via a rubber grommet. A few 
ties of string around the outer sheath of the 
mains cable, on the inside of the case, will 
prevent a tug on the mains lead from doing any 
damage internally. 

RELAY 
The relay used in the prototype was one which 

came out of a surplus telemeter unit, but any 
relay that operates on 18V and draws less than 
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Fig. 3. The wiring de-
tails of the Egg Timer 
showing positioning of 
components. 
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Photograph of the inside of the completed Egg 
Timer. 

25mA (coil resistance greater than 700 ohms) 
will be suitable. The higher the resistance of 
the relay coil, the more accurate the timing 
interval is likely to be. 
It may not be possible to obtain a relay with 

only one-pole make contact as is required, but 
this should present no problem as any contact 
arrangement can be easily adapted for this 
particular purpose, as in the prototype. 

TESTING AND SETTING UP 
Thoroughly check out the wiring and make 

sure the component board does not touch the 
metal case. It may be a good idea to glue a 
piece of foam rubber between the board and 
case so that the board is additionally supported 
and protected. This may be found necessary 
after testing due to the vibration of the unit 
when the buzzer is activated. Also check that the 
on/off switch does not touch any components 
inside the case when the lid is placed in posi-
tion, insulating tape may be used as an extra 
safeguard. 
Disconnect the buzzer and wire a 6V bulb 

in its place. 
When you are completely satisfied that the 

wiring is correct, plug into the mains via a fused 
plug containing a 1A fuse. 
When carrying out the setting up details given 

below, you should be extremely careful not to 
touch any wiring because mains voltages are on 
some wires and will give a nasty electric shock. 
Adjust VR1 so that it is at its maximum, i.e. 

fully clockwise. With VR2 set to minimum 
resistance (fully anticlockwise), switch on via 
Si and time for 7 minutes. 
At this time, carefully (and quickly) adjust 

VR2 turning clockwise until the bulb glows. Now 
switch off via Si (this discharges capacitor Cl) 
for a few seconds and then switch on and record 
the time it takes for the bulb to switch on. It 
should be 7 minutes. If this is so. place a blob 
of glue on VR2 to secure it in this position, and 
mark the pointer position of VR1 on the lid to 
this effect. If the recorded time is not 7 minutes 

adjust VR2 further until this time is achieved 
and then secure VR2 as above. 
Now set VR1 to minimum position (fully 

anticlockwise) and measure the time from 
switch-on to the bulb glow and mark this time 
alongside VR1 point on the lid. This should be 
about 112 minutes. 
Intermediate times can be marked around 

VR1 knob by trial and error methods. 
Required egg condition, i.e. soft, semi-hard 

and hard can be marked alongside the correct 
time if so desired as shown in front cover 
photograph, but this depends on many things 
such as size of egg, temperature of water, 
whether the egg has been stored in a refrigera-
tor or not and is best done by trial and error. 
Now replace the bulb with the buzzer and 

screw on the lid. The unit is now complete. 

USING 
When using the unit in the kitchen it is 

essential that a good earthing connection is 
available at the mains socket. The electronic 
Egg Timer, because it is using a mains supply, 
should be kept well away from any source of 
water or steam and not handled with wet hands. 
To use the unit, select the "egg cooking time" 

required and switch on at the commencement of 
this time. The buzzer will sound when the set 
interval has elapsed. 

I. 

Resistors 
R1 5.6Mst 
R2 18KiI  watt carbon  10% 

Components.. 

Potentiometers 
VR1 4.7 Mil carbon linear 
VR2 11(12 preset 

Capacitors 
Ci  15,F 25V tantalum bead type 
C2 100/IF elect 16V 
C3 100/IF elect 16V 

Semiconductors 
TR1  2N3819 n channel f.e.t 
TR2  BC108 silicon npn 
D1  1N914 
02  1N4001 
03  1N4001 

SEE 
glIOP 
TALK 

Miscellaneous 
Ti Mains transformer, 240V primary, 

6.3V 2A secondary 
Si  Double-pole changeover toggle 
WD1 Friedland 182 buzzer 
RL A see text—suitable type SIC 4189GD 
Veroboard 0.15in. matrix size 16 x 7 holes; 
metal case, size 5in. x 7in. x 21in.; three core 
mains cable; three pin fused plug; rubber 
grommet; 6V bulb—for test purposes only 

‘s,  (see text). 
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THE development of communications by space 
satellite is one of the most dramatic and 

fast moving chapters in the •history of man's 
technological progress. Today, about 60 per cent 
of the world's inter-continental telephone traffic 
is carried by satellites stationed 22,300 miles out 
in space. Millions of people watch worldwide 
TV transmissions relayed by satellites positioned 
over the Atlantic, Indian and Pacific Oceans. 
Yet it was as recently as 1962 that communi-

cation by satellite began when the first 'phone 
calls and TV pictures were beamed across the 
Atlantic via the pioneer satellite, Telstar. The 
historic signals were picked up at the Post Office 
satellite earth station at Goonhilly, Cornwall, 
a few miles from Lands End. 

DEVELOPMENT 
Since then Britain and Goonhilly have figured 

prominently in the rapid and exciting develop-
ment of satellite communications. From the first 
commercial operations in 1965 with a si 
giant aerial focused on to a satellite, kno 
Early Bird, over the Atlantic, Goon 
become one of the busiest earth stat' 
world. There are now three aerials 
—the latest aerial coming into 
year (1972) —which is the first e 
have three aerials in simultane 
operation to three satellite,,  the 
Atlantic and one over the 1 
Developed at a total cost ( 

of about £14m, Goonhilly 
pattern for virtually all t 

Brita 
Earth Stall • n 
...GOONHILLILL_ 

earth stations—more  than  70—which  have 
mushroomed in the past decade. The huge 
aerials on the lonely Cornish moor have, there-
fore, helped realise a technological dream. 

CABLE OR SATELLITE 
It is necessary to define the role of satellites 

before looking in detail at the development of 
satellite communications. Will, for example, 
satellites eventually replace the other and tradi-
tional means of inter-continental telecommuni-
cations, undersea cables? 
The short answer is no. The demand for 

international  telecommunications  service  is 
doubling every four years and both cables and 
satellites are needed to meet the demand. Cables 
are ideal for busy or short routes and are still 
directly competitive over transatlantic routes. 
New developments in undersea cable technology 
(reviewed in EVERYDAY ELECTRONICS, September 

w no longer available) are dramatically 
ea  the communications circuit capacity 

'f motle  slibmarine cables. 
' he safeIrfte has, however, one major advan-
age. o!,:_er• the cable. It makes possible inter-

,..communiration between many different and 
• scattered countries through a single 

.piece, of, t•quipijent—the satellite. Importantly 
• too the satellit6 is the only way of providing 
ntor-continebtal TV. In addition, the service 
.pro'c'kle.d by a satellite is flexible and can easily 

dcijustect to meet changes in demand. 
The only other contender in the  Id of 
ter Von al communication is hi  ency 

By TONY FORD 
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Shown above is the Mark II version of the 
original Telstar satellite. 

radio which does not possess the capacity, 
reliability or quality of service needed for 
modern communication. In a remarkably short 
time, therefore, satellites have assumed a com-
manding and vital position in the expansion of 
global communications. 

OPERATIONAL CONCEPT 
Yet even during the brief space communica-

tions era there has been a fundamental change 
in the operational concept of satellites. In 1962 
when the Telstar satellite was launched and 
USA, France and Britain took part in the first 
experiments it was envisaged that communica-
tions satellites would orbit in series and earth 
station aerials would track the satellites as they 
passed. Consequently during the Telstar experi-
ments Goonhilly was only operational between 
the time the satellite appeared over one horizon 
and disappeared below the opposite horizon on 
its way around the earth—a period of only 20 
minutes or so every two-and-a-half hours. 
Barely had the feasibility of satellite com-

munications been proved by Telstar when it 
became possible through the development of 
more powerful launching rockets, to place a 
satellite so far out in space that its orbit 
coincided with the Earth's rotation. At this 
distance, 22,300 miles above the Earth, the satel-
lite appears to remain stationary —an orbit that 
is described as geo-stationary. 
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Earth stations could now focus permanently 
on the satellite and the complications involved 
in swiftly picking up and locking on to lower 
orbiting satellites and tracking them across the 
sky were removed. 

INTELSAT 
The global communications scenes then began 

to move swiftly. A group of 11 major countries, 
Britain included, signed an agreement in 1964 
to form INTELSAT, the consortium responsible 
for providing the satellites and associated track-
ing and control facilities. This responsibility, 
described as the "space segment", does not 
include Earth stations which are the sole concern 
of the satellite users. Subsequently the number 
of INTELSAT members has grown to a total of 
83 countries. 
With the advent of the geo-stationary satellite 

whole  new  frontiers  of  technology  were 
revealed. The science of space communications 
had to be created and perfected—the satellites, 
the aerials, ancillary earth station controls and 
telecommunications links to and from the earth 
stations and their national internal networks. 
One major problem was the maintenance of 
signal strength. The satellite picks up the signal 
beamed from the aerial, increases its strength 
and re-transmits it to a second earth station 
which means that the signal travels a total of 
about 45,000 miles. 
Transmission and reception are simultaneous 

but the signals do not clash because different 
frequencies are used. The time taken for the 
signal to travel from earth to satellite and back 
to earth is about a quarter of a second. 
When the signal arrives back on earth it is, 

however, so faint that it could be swamped even 
by the small amount of "thermal noise" made 
by the receiving equipment. To overcome this 
problem the receiving equipment at Goonhilly 
is cooled to minus 256 degrees Centigrade. This 
minimises molecular activity in the receiving 
equipment and enables the incoming signal 
from the satellite to be received with great 
clarity. The signal is then amplified in a series 
of steps until it is strong enough for ordinary 
transmission over the telephone network. 

ACCESS 
The amplified signal is, in the case of Goon-

hilly, carried by a microwave radio link in the 
6000MHz band which connects the earth station 
with the international switchboard through the 
Post Office Tower in London. This link is routed 
via Plymouth and Bristol and a reserve system 
can be used for TV transmission simultaneously 
with telephony. 
Since Goonhilly has multi-access to three 

satellites it has to break down the channel 
capacity of the baseband content of the inland 
microwave link to component super-groups and 
where necessary, to individual groups of chan-
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nels, and then reassemble them in required 
channel content for transmission to the satel-
lites. The same process must also be carried out 
in reverse for signals received from the satellite. 
This function is performed at Goonhilly by 
multiplex equipment which also provides pilot-
frequency monitoring as a check on system 
performance. 
The below baseband (0-12kHz) spectrum of 

each satellite carrier is used to provide engineer-
ing service order wires, both voice and tele-
printer, which are separated from the traffic 
baseband before it reaches the multiplex equip-
ment. Translation of these circuits is separately 
made in another, specially designed, multiplex 
equipment installation. 

CONTROL 
Operational control of the Goonhilly earth 

station is centralised in a main building separate 
from the three aerials. A console suite contains 
the engineering control of the aerial steering 
systems in addition to associated communica-
tions equipment. The console also allows moni-
toring of the continuity of traffic signals through 
the system. 
For both colour and monochrome television 

there is a separate control and monitoring suite. 
Complementing this control there are speech 
and teleprinter engineering service circuits and 
two switchboards. From these the controller can 
maintain contact, through the satellite, with 
engineers at distant earth stations and their 
operational control centres. The entire working 
station is duplicated and there is automatic 
change-over when any unit fails. Manual change-
over can also be made if necessary. 

The main control console for all three aerials at 
Goonhilly. 

SITE 
The planning for Goonhilly earth station 

began with the initial choice of the site for the 
station. It had to be in the west of the country 
for maximum mutual visibility to the, then, Low 
altitude satellites working with a station in the 
USA. It also had to be in the south because 
95 per cent of the world's telephone users are 
to the south of Britain (and, therefore, satellite 
systems were also likely to be in the south). 
The sub-strata had to be stable enough to 

support the weight of the aerials (about 1,000 
tons each in the case of the first two aerials) and 
there had to be an all-round clearance elevation 
above about five degrees. Goonhilly easily meets 
both criteria. The earth station site has a rock 
base hundreds of feet thick and is on a plateau 
with an all-round clearance of half a degree 
in elevation. 

Goonhilly is reasonably close to inland com-
munications links, is also free from radio inter-
ference and does not cause interference to other 
communications systems. 

The weather in the area had to be considered, 
for with three aerials whose dishes range from 
85ft to 97ft in diameter on such an exposed site 
350ft above sea level, wind damage could be 
calamitous. In fact, wind speeds at Goonhilly 
rarely exceed 60 mph, but to be on the safe side 
the aerials have been designed to survive wind 
speeds well over 100 mph and even, in the case 
of the third and latest aerial, up to 130 mph. 
Finally, heavy snowfalls, which could build up 
and overload the aerial structures, are rare at 
Goonhilly while rainfall, although frequent, is 
not unduly heavy. 

An engineer checks pictures at the television 
control and monitoring console. 
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SATELLITES 
After choosing the ideal site and spending, to 

date, about £14m on developing Goonhilly, the 
Post Office has also spent some further £12m 
towards the purchase and launching of satellites 
by INTELSAT. The money, together with that 
from other INTELSAT member countries, has 
provided for the development of a series of 
satellites each more sophisticated than the last. 
Since the first days of the INTELSAT consor-

tium in 1964, four series of satellites have been 
built. From a single Early Bird satellite (Intelsat 
I) with 240 circuits and point-to-point access 
only, in 1965, the system progressed to a 
multiple-access global service in mid-1969 using 
Intelsat III series satellites and then to Intelsat 
IV service by mid-1972. 
Compared with the single links in 1965 from 

the USA to the UK or France or Germany there 
is now a global network of about 200 simul-
taneous links between pairs of earth stations. 
Today's satellites, Intelsat IV's, are able to 

handle up to 5,000 communications circuits at 
once plus separate TV transmission facilities. 
They weigh almost one-and-a-half tons at launch, 
are taller than a double-decker bus and cost £6m 
each, plus about £7m for each launch. America's 
National Aeronautical and Space Administration 
(NASA) launches all INTELSAT's satellites and 
the powerful Atlas Centaur rocket is used to 
launch the Intelsat IV which has a design life 
of about seven years. 
The Intelsat IV satellites have two important 

new features which make them more efficient 
to operate compared with earlier satellites. In 
addition to providing global coverage with its 
signals the Intelsat IV is able to concentrate 

This comparison shows the size of Intelsat IV 
communications satellite. 

part of its power in two spot beams focused on 
the busy routes such as North America and 
Canada in the east and Britain, Europe and 
North Africa in the west. 
Part of Intelsat IV's capacity can also be 

reserved for "demand assignment". This new 
system will allow a country with several light 
traffic routes to use, say, two or three access 
channels to cover them all where previously 
one pre-assigned circuit was required for each 
route. 
Since January 1971, four Intelsat IV satellites 

have been launched and between them they 
carry all the INTELSAT traffic. Another four 
Intelsat IV satellites will be launched to provide 
spares-in-orbit over the three operating regions 
—the Atlantic, Indian and Pacific Oceans. 
It should be explained that Russia is not a 

member of INTELSAT as they have their own 
and separate satellite communications system 
known as ORBITA which employs satellites in 
orbits quite different from those used by INTEL-
SAT but which are especially suited to the 
coverage of the whole of Russia. 

DEMAND 
Despite the greater capacity for circuits pro-

vided by the latest satellites, demand is growing 
so rapidly that it is likely that by about 1975 
still more capacity will be needed and even 
bigger satellites may be required. The growth 
in the number of circuits used by satellites has 
been startling. In mid-1967 the number of 
satellite circuits in use totalled 100. Today the 
global total is about 3,500 plus 5 to 10 per cent 
added for "occasional" use such as TV pro-
grammes. In the Atlantic region alone the 

Part of the Intelsat IV's power is concentrated 
in two spot beams. 
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number of satellite circuits in use is more than 
2,000, of which just under 500 are via Goonhilly. 
(In addition just over 600 UK-Atlantic circuits 
go by undersea cable.) 
The three aerials at Goonhilly provide direct 

communication via satellite with 34 countries. 
Aerial Two (built in 1968) and Aerial Three 
(built in 1972 at a cost of E2'4m) are linked to 
18 countries by satellites over the Atlantic. 
Aerial One (built in 1965 and re-equipped in 
1969) operates to 16 other countries via a satel-
lite over the Indian Ocean. Within the next few 
years a further 20 or more countries will join 
the INTELSAT system. At present Goonhilly has 
almost 700 long distance telephone circuits in 
operation. 
Of all the statistics underlining the impres-

sive growth of international telecommunications 
perhaps one of the most satisfying relates to 
the decreasing cost to the user. Today a phone 
call to North America can be made on inter-
national subscriber dialling for as little as 50p 
a minute. Yet when transatlantic 'phone ser-
vices were begun 45 years ago the minimum 
charge for a similar call was £15—in those days 
the equivalent of several weeks' wages. Such 
dramatic cost reductions have not stemmed 
wholly from the advent of satellites, but their 
use has allowed countries to expand their inter-
national communications links more cheaply 
than if there had been no alternative to the 
laying of trans-oceanic cables.  CI 

Aerial One built in 1965 and re-equipped in 1969. 
It operates to 16 countries via a satellite over the 
Indian Ocean. 
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Ruminations 
By Sensor 

Self-help 
Most of us take our television 

for granted. In most parts of 
England good quality colour tele-
vision programme reception is 
enjoyed but what about the folk 
in more  isolated  places who 
cannot get a decent black and 
white picture? For example, north 
of Inverness and in North West 
Scotland  it is impossible  to 
receive BBC 2 transmissions and 
ITA reception is poor. The BBC 1 
signal is not always received— 
particularly, if there is a mountain 
between  one's home and the 
transmitter. 
In December 1972 BBC 1 colour 

programmes became available to 
viewers in the Inverness area 
from the transmitter at Rose-
markie, and a low power relay 
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station further south at Rose-
hearty helps to extend the area of 
the  Aberdeenshire  transmitter 
and the new station at Rose-
markie. The BBC plan to build 
many more of these low power 
relay stations, like the one at 
Rosehearty but it will be well into 
the 1980's before these are com-
pleted.  Even  then,  there  will 
always be many areas which 
cannot be reached because of the 
mountainous terrain. 

The inhabitants of one village 
may enjoy relatively good recep-
tion whilst their neighbours only 
a mile away may receive nothing 
at all. Of course, the capital cost 
involved in providing even BBC 1 
black and white pictures to certain 
parts of the Highlands would be 
quite prohibitive. However many 
communities  have  subscribed 
sufficient funds to erect their 
own communal mast on some 
suitable hill in order to enjoy 
their "telly". In one such village 
viewers pay £25 a year plus £4 
maintenance costs into a televi-
sion "club", in addition to their 

licence fee and rental payments, 
for their piped television. 

Deprived 
Many people living in these 

remote areas feel that they are 
deprived in so many other re-
spects such as libraries, further 
education facilities, cinemas and 
theatres, and yet, they are ex-
pected to pay the full licence fee 
even though they will not receive 
the full range of BBC and ITA 
services. It is natural that they 
should feel that a graded licence 
system ought to be introduced for 
areas of this kind. 
Of course, all will be well when 

we each have our own satellite 
receiver. The thrifty Highlander 
will quickly learn to construct 
his reflector dish from old oil 
drums, driftwood  and  rubbish 
left by the English tourist and, 
with true Highland  hospitality, 
will invite his "bed and break-
fast" guests to watch the Highland 
Games in full colour whilst they 
are gathered around the peat 
fire. But that's nae yet! 
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BASIC 
Electricity 
Motors, Generators, 

W I HAVE seen that a current flowing through 
a coil of wire that is suspended in a 

magnetic field produces movement of the coil. 
The coil always tends to align its axis with the 
field because the current flowing through it 
makes it behave like a magnet with its own 
north and south poles. These poles attract or 
repel the poles of the fixed magnet (producing 
the field) and the combination of these forces 
rotates the coil until it reaches a stable position 
—its axis in line with the field. This simple 
principle is adapted and refined to drive motors 
which in turn drive machines. 

CONTINUOUS ROTATION 
Continuous rotation of the coil can be 

achieved by arranging that just as the axis of 
the coil lines up with the field, the current 
flowing is momentarily stopped and the inertia 
of the coil is allowed to carry it past "top dead 
centre." The current is then reversed so that 
the poles that were attracting each other are 
now repelling each other, and vice versa. 
Provided this is done every time the coil is 

about to line up with the fixed magnetic field 
continuous motion can be obtained. To turn the 
attractive forces to ones of repulsion we must 
either reverse the north/south direction of the 
fixed magnetic field, or, as is more usual, the 
direction of current flow through the coil. 

COMMUTATOR 
This reversal is accomplished by means of a 

commutator. It consists of a copper tube over 
an insulated cylinder that is fitted on the shaft 
that pivots the coil. The tube is fastened to the 
cylinder and is cut into two parts by two 
diametrically opposite saw cuts along its length. 
The wires from the coil are each connected 

to one of the halves of the commutator and cur-
rent is fed to the coil via brushes made of 
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Alternators By Maureen 
AXIS OF COIL 
(SHOWN JUST BEFORE 
TOP DEAD CENTRE) 

MAGNET 

DIRECTION OF 
ROTATION 

COIL 

Birch 

CONNECTIONS FROM 
COIL TO COMMUTATOR 

BRUSH B 

COMMUTATOR 
SEGMENT I 

Fig. 5.1. A simple two-pole permanent magnet 
motor. 

springy material (or in larger motors, carbon) 
that make contact with the commutator. 
If a source of direct current is connected 

across the brushes the current will always enter 
by brush A (Fig. 5.1) and leave by brush B. 
When section 1 of the commutator is in contact 
with A, the current will flow through the coil 
in one direction and the coil turns until top 
dead centre is reached; the current flow is then 
momentarily broken and section 2 of the com-
mutator makes contact with brush A. The direc-
tion of current flow is thus reversed and the 
coil continues to swing round towards top dead 
centre in the opposite direction. 

Its 



AR MATURE 

The forces acting on the coil are considerably 
increased if the coil is wound on a core of soft 
iron. This core, called an armature, is usually 
built up of thin sheet stampings that are elec-
trically insulated from each other by thin paper. 
This reduces what are known as eddy currents 
which are induced in any metal object that 
moves in a magnetic field and in such a direction 
that they try to oppose the motion that is 
taking place. 
The torque (twist) produced by the current 

and field is greatest when the axis of the arma-
ture is at right angles to the field and becomes 
zero at the top dead centre position. Because 
of remanence effects a simple two-pole motor like 
the one described will usually stop with the 
armature in the top dead centre position and 
therefore when current is re-applied there will 
be no torque and the motor will not start by 
itself unless spun by hand. This leads to the 
device of winding several coils on one armature. 
most commonly in the case of small model 
motors, three coils are used on a three-pole 
armature, see Fig. 5.2. There must be as many 
commutator segments as there are coils so that 
current can be made to change direction and 
be applied to the right set of coils at the right 
time. 

The advantage of a three-pole motor is that 
there can never be a time when all three poles 
are at top dead centre and therefore there will 
always be some torque when current is applied 
and the motor is thus self starting. 

Fig. 5.2. (a) Two pole, (b) three pole armatures 
and commutators. 

ARMATURE CORE MADE 
OF INSULATED IRON 
LAMINATIONS 
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(a) 

(b) 

FIELD WINDING 

In the case of small model motors the mag-
netic field is usually provided by a strong per-
manent magnet, but in the case of powerful 
machine motors, the field is produced by a 
separate coil called a field winding. The field 
winding can be connected in series with or in 
parallel with the brushes, see Fig. 5.3. 
When series connected, one obtains very high 

starting torque but the speed of running is load 
dependent; with the parallel connection not so 
much torque is produced at switch on, but is 
better for running at constant speed under 
varying load conditions. Very powerful motors 
—as used for traction purposes —often have a 
switch which is used to convert them from series 
to parallel (sometimes called shunt) connection 
thus giving the driver the best of both worlds. 

GENERATOR 

One of the most momentous discoveries of 
the past was that of producing an electric 
current in a circuit without the aid of a battery. 
The principle of the generator is very simple. 
Whenever a wire, that forms part of a closed 
circuit is moved in a magnetic field, an electro-
motive force is induced and this causes a current 
to flow through the circuit of the wire. 
If the wire is in the form of a coil, preferably 

on an iron core, the effect is greatly enhanced. 

SI MPLE EXPERI MENT 

If you have a radio with auxiliary record 
player input connections or a small amplifier, 
you can see what we mean, by connecting our 
electromagnet (from last month) straight across 
the record player input and then bring a small 
permanent magnet up in contact with the poles 
of the electromagnet, Fig. 5.4. This is the same 
as moving the coils of the electromagnet in a 
field. 
Let the permanent magnet touch the pole of 

our home-made magnet; if you have the ampli-
fier (radio) turned up sufficiently you will hear 
a "clunk" in the loudspeaker. This clunk is 
caused by the sudden increase in field strength 
of the permanent magnet inducing a voltage in 
the windings of our electromagnet. The radio 
serves only to amplify the voltage so that we 
can hear the effect in the loudspeaker. Under 
no circumstances try this experiment unless 
your radio or amplifier has properly installed 
record player inputs. 

RATE OF CHANGE 

This remarkable ability of magnetism to cause 
a flow of electrons is something we just have to 
accept. A wire, or coil, moving so that it cuts 
lines of magnetic force has this voltage induced 
across it and when moved in the opposite direc-
tion the e.m.f. polarity is reversed. The interest-
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ing thing is that there is no induced e.m.f. 
unless the coil is moving, and the faster the coil 
moves the higher the e.m.f. Alternatively the 
coil could be kept still and the strength of the 
influencing magnetic field varied to get the same 
effect. The induced e.m.f. is proportional to the 
rate of change of magnetic flux crossing the 
wire or coil. The e.m.f. is also directly propor-
tional to the length of wire (provided all the 
wire is subjected to the same change in flux) 
or, in the case of a coil, the number of turns 
of wire on the coil 

FIELD 
WINDING 

REGULAR A.C. OUTPUT 
Our experiment produced an e.m.f. but it was 

very hit and miss and could not under any cir-
cumstances be called a steady voltage. To get 
a regularly produced e.m.f. it is usual to suspend 
a coil on a pivot in a fixed magnetic field and 
rotate the coil. 
The current produced in this way is not 

steady, it is greatest when the coil's axis is 
perpendicular to the direction of the field since 
this is the position where the coil cuts straight 

Fig. 5.3 (left). Shows a 
simple two-pole electro-
magnetic motor with series 
connected field winding. 
Below shows the parallel 
or shunt connection. 
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Fig. 5.4. Experiment to demonstrate electro-
magnetic induction. 

across the lines of force. No current is produced 
in the top dead centre position because in this 
position the coil is tending to move along the 
lines of force and is not actually cutting across 
any. 
If we follow one side of the coil as it rotates, 

Fig. 5.5, we see that for almost half of each 
revolution it is moving up through the lines 
of force but for most of the other half is moving 
down. As a result the current changes direction 
once in complete revolution; we say the current 
is alternating (a c.). 

7  C--
/i h \ 
/  \ 

f 

+Ye 

a; a 

—ye 

DEGREES OF ROTATION 

Fig. 5.5. Graphic display of generated e.m.f. as a 
function of rotation angle. 

To get the induced current from the armature 
windings we use a form of commutator (Fig. 
5.6) called a slip ring. Notice there are two slip 
rings and there is no split in either. The alternat-
ing current is picked up by brushes running in 
contact with the slip rings. This type of device 
is called an alternator and the 50Hz a.c. mains 
fed to our homes is generated in a similar way. 
A direct current generator uses the same 

principle of induction as an alternator but is 

Fig. 5.6. Simple two-pole alternator. 

built more along the lines of the d.c. motor. The 
output must be in one direction only and as 
steady as possible. By using a commutator 
instead of slip rings the negative half of each 
cycle is reversed and the result is a one direc-
tional pulsating output, see Fig. 5.7. 
To reduce the level of the pulsations (or 

ripple) and so produce a more steady output 
more coils are introduced and the final output 
shows only small and rapid fluctuations. 

Fig. 5.7. Outputs from (a) alternator (b) generator 
(c) multipole generator (d) effective output 
from (c). 

(a) 

TIME 

(b) 
\ 

TIME 

COMMUTATOR REVERSES CONNECTIONS 
DURING —ye GOING CYCLES 

COMMUTATOR RIPPLE  

Id) 
Next month: The transformer and simple household 
electricity. 
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An inexpensive, 
ornament. 

intriguing novelty for a youngster or for an unusual modern 
By B. C. Macdonald 

A SIMPLE novelty item can be made up using 
a number of flashing neons arranged in a 

small plastic case or by using two neons placed 
in the eyes of a child's toy animal. The first type 
of novelty—the "flashing block" —could make 
an interesting paper weight or modern orna-
ment. 
Both types of novelty are particularly interest-

ing when viewed in the dark. The neons will 
continue to flash for a number of years because 
the drain on the battery, even with 8 neons, is 
only about 60 microamps. The neon bulbs flash 
independently of each other, the effect of the 
orange/red flashes is quite striking. 

CIRCUIT DESCRIPTION 
It will be seen from Fig. 1 that each neon is 

wired into a similar circuit, all of which are 
connected across a 90 volt battery. Each of these 
circuits  operates  independently.  The  basic 
circuit consists of a 10 megohm resistor (R1) in 
series with a 0-22/AF capacitor (C1). A neon 
bulb (LP1) is connected in parallel with the 
capacitor. 

Approximate 
cost of 

components 
£150 (8) 45p (2) 
plus cases and batteries 

Fig. 1. Basic circuit diagram of Neon Novelty. 

A characteristic of neon bulbs is that they 
do not light or draw any current except at a 
certain minimum voltage (about 80V for the 
type of neon used) and as soon as a holding 
voltage (about 60V) is no longer maintained 
the neons extinguish and become open circuit. 
Consider one circuit only, since each works 

in the same way. The battery B1 charges 
capacitor Cl through Rl. As the capacitor 
charges the voltage across it rises and will 
finally reach the battery voltage if not dis-
charged. The rise in voltage is slowed down by 
the high value resistor R1, which restricts the 
current flow. As soon as the "firing" voltage of 
the neon is reached the neon lights but imme-
diately goes out because in lighting it has dis-
charged the capacitor and thereby reduced the 
voltage across it to less than the holding voltage. 
This charge  nd discharge then continuously 
repeats. 
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The rate of flashing (charge and discharge of 
the capacitors) varies as the product of the 
capacitance and resistance, but to alter the flash-
ing rate it is only necessary to alter the value 
of the resistor to vary the rate (reduce to 
increase the rate). 
Although the value of the components is the 

same for each circuit each neon flashes at a 
slightly different rate, due to tolerances in the 
components. For this reason 20 per cent toler-
ance resistors will, in this case, provide a more 
varied display than closer tolerance types. As 
many neons as are required can be used in the 
circuit. 
When six or eight neons are used together 

as in the unit shown, the effect is that of random 
flashing, since each bulb is flashing at a slightly 
different rate and no sequence is obvious. In 
the case of eight neons it may be found advan-
tageous to vary the value of some of the 
resistors to alter the rates by a greater extent. 

MODIFIED CIRCUIT 
When using more than two neons it is 

possible to slightly modify the circuit to give a 
softer type of flashing which is, in fact, com-
pletely random. This is done by connecting one 
end of each capacitor together—see Fig. 2—by 
this means each flash is related to the state of 
charge in the capacitors, which is in turn related 
to the flashes of other neons. 
The action of such a circuit is too complicated 

to try and explain fully and is, in fact, very diffi-
cult to see since each circuit is inter-related. 
Suffice to say that it works by the charging and 
discharging of the capacitors, is completely 
random and provides a longer "flash" of each 
neon; this circuit does in fact, provide the best 
type of display when all the values are similar. 

Fig. 2. Modified circuit for random flashing. 

THE COMPONENTS 
A 90 volt battery is required, such as the Ever 

Ready B126. Any type of 0.22µF capacitors may 
be used provided they have a working voltage 
in excess of about 100 volts. Any type of resistor 
may be used, but the 14 or 12 watt carbon kind 
are of a convenient size (the colour coding of 
a 10 megohm resistor is brown, black, blue). 
The value of the resistors is by no means critical 

and anything from 2 megohm to about 15 
megohm will be satisfactory. 
The correct type of neon is essential, this must 

be suited for operation from 70 to 90 volts, such 
as the Hivac 34L or the American type NE2 
(these are direct equivalents). The bulb is in 
the form of an elongated glass capsule with 
thin flying leads. 
A two pin or three pin plug will be required 

for making the connection to the battery. The 
polarity of the battery is not critical and there-
fore, the third locating pin, on the connector is 
not required. 

CONSTRUCTION 
It was decided to use connector strip for the 

two neon circuit (animals eyes) since this 
requires no soldering and simplifies construc-
tion. 
Obviously the leopard shown is a very suitable 

subject, but other animals could be used. In 
looking for a suitable animal model stuffed 
types were rejected because of the difficulty 
in inserting the eyes and connecting wires. A 
"nodding leopard" was finally used. These are 
sometimes seen in cars, the head nodding con-
tinually due to the motion of the car. The head 
is suspended in the body and can be easily 
removed. Both head and body are made of 
rubber and are hollow and so are quite easily 
adapted to the purpose required. 
Do not cut the wires on the neons, but extend 

them by soldering short lengths of single plastic 
covered bell flex or similar wire to their ends. 
Now push short lengths of sleeving, just large 
enough to pass over the flex, right up to the 
neons so as to insulate the bare wires from 
each other. Secure the sleeving at the point 
farthest from the neon with a little plastic 
insulating tape. 

R1 

6-WAY 
CONNECTOR 
BLOCK 

WIRES TO NEONS 
EXTENDED 

Fig. 3. Wiring for the two neon circuit. 
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Photograph showing the completed 
circuit board and battery for an 8 
neon "flashing block" unit. 

Fig. 4. Layout and wiring of the Vero-
board for the 8 neon unit. The under-
side is shown below with cut aways 
and Si wiring. To orientate the lower 
drawing find corner X on both views. 
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Fit the resistors, capacitors, the neon wires 
and the battery wires to the connector strip 
exactly as shown in the illustration (Fig. 3). 
Check carefully that all the connections are 
correct then push the plug into the battery. The 
neons should commence to flash. 
Incidentally it is possible to get a shock from 

the battery although this is not normally 
dangerous. 

HOUSING 
Disconnect the neon wires from the connector 

strip. Pull out the eyes from the animal's head 
and insert the wires connected to the neons. 
Pull the wires through and finally push the 
neons right into the head so that only the end 
is showing. They must be secured with some 
kind of adhesive. Araldite adhesive was used 
and proved to be very satisfactory but no doubt 
other types, such as Evostik could be used. 
Immediately the eyes are in position in the 
head re-connect them to the connector strip and 
check if they still flash. This is a necessary pre-
caution. The author found although the neons 
flashed before fitting they failed to flash after 
fitting. It was assumed that the very small 
current required by the eyes was short circuited 
and some of the plastic insulating tape was 
removed and the eyes flashed when re-fitted. 
This is why the sleeving should be taped only 
at the farthest point from the neons. 
Make or otherwise obtain a box of suitable 

size to easily house the battery and connector 
strip. A wood or plastic box is best. 

The completed leopard lying on the box housing 
the battery. 

Fit the leopard's head to the body, cementing 
it in place, and passing the wires into the body 
having previously made a hole in the base so 

that they can emerge. Any convenient point will 
do, a hole in the leopard's paw was used in the 
prototype, the wires passing through this and 
also through a corresponding hole in the top 
of the box. 
All the wires must be long enough to allow 

the connections to be made to the conneetor 
strip when it is outside the box. The next thing 
to do is to cement the leopard to the top of 
the box, using elastic bands to hold it in position 
while the cement sets. 

FINISH 
The battery and connector strip mush be fitted 

in the box so that they will not move about and 
it is suggested that plastic bags should be 
crumpled up and used as packing and to 
separate the connector strip from the battery. 
Since access is not required over a number of 
years, the box may be closed, using cement but 
a small hole must be provided, otherwise there 
may be condensation inside the box, resulting 
in failure of the eyes to flash or pressure may 
build up as the battery is exhausted and the box 
may "explode." The box can be finally painted 
in suitable colours. 
Two important points; solder the extension 

leads to the neon wires close to the ends of these 
wires and not near the glass. Do not try to 
light the neons by connecting directly to the 
battery; they will be destroyed if this is done. 
A 68,000 ohm series resistor must be used if 
the bulbs are connected directly to the battery. 
The resistor is replaced by R1 in the circuits. 

BLOCK CONSTRUCTION 
In order to make construction of the "flashing 

block" more easy a Veroboard layout is given 
(Fig. 4). This layout can be used for either 
circuit (Fig. 1 or Fig. 2) by operating switch Si. 
Commence construction by inserting all the 

resistors, capacitors and wire links, including 
those to Si, in the Veroboard, cut the leads off 
and solder each connection. Next make the six 
breaks in the copper strips as shown and finally 
connect up the battery leads and solder in the 
neons so that the bottom of the two electrodes 
(inside) is about 18 inch above the top of the 
highest components. 
Connect the leads to the battery and check 

that all the neons operate, now operate switch 
Si and compare the two types of display. 
If only one type of display is required—a 

link could be put in place of the switch or both 
switch and link may be omitted. The unit can be 
housed in a wooden or plastic box with the neons 
showing through the top. Some Araldite around 
the base of each neon will hold them firmly and 
a Perspex cover could be made to fit over the 
top to protect the neons. 

Continued on page 148 
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ONCE again we have run into 
supply difficulties on one par-

ticular  component — the  trans-
former used in the Radio Control 
Receiver—apparently Ardente 
are no longer in business and, as 
far as we know, all supplies of 
the transformer have now been 
exhausted. As we stated in the 
article, a larger type of trans-
former is available from Henry's 
Radio and this could be used if 
the board is extended by 0-6 
inches at the TR5 end to hold the 
transformer, and the connections 
made using flying leads. If the re-
ceiver appears to suffer from lack 
of range try adjusting the value 
of C8. 

SHOP 
TALK 
By M ke Kenward 

Unfortunately we have been 
unable to find a transformer with 
exactly the same specification as 
the Ardente one and we are un-
able to give an alternative that 
will fit into the space on the board 
—the transformer available from 
Henry's is not that much larger 
than the original. 

Egg Timer 
The first "kitchen aid" that we 

have published; a design for the 
Egg Timer. A tantalum type capa-
citor must be used for Cl in this 
circuit since this type has a much 
lower leakage current than an 
electrolytic, which would not be 
able to charge due to the small 
current available through VR1 
and Rl. 
Some difficulty may be experi-

enced  in  obtaining  the  4.7 
megohm potentiometer specified 
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—Electrovalue of 28 St. Judes 
Road, Englefield Green, Egham, 
Surrey, can supply this pot. The 
cost of this item is 12p plus a 
small order surcharge of 10p (for 
orders under £2); this includes 
postage. Incidentally we do not 
take postage or any surcharge 
into account when we calculate 
the approximate cost of any of 
our projects. 
The buzzer fpr the timer should 

be available through most elec-
trical shops and the case of the 
prototype is a standard aluminium 
chassis available from many of 
the firms who advertise in our 
pages. 
The relay used can be any 

fairly small type provided it has 
a coil resistance of at least 700f1 
—the higher the value the better 
—and can work on 18V; the proto-
type unit used a 3000fl 18V type. 
The relay should have at least one 
set of normally open contacts 
rated at 1-5 amp, alternatively 
two or more sets having a lower 
rating could be used, wired, in 
parallel. 

Neon Novelty 
There should be no buying 

problems with components for 
either Neon Novelty described. 
One point to watch is that the 
neons are the correct type—the 
voltage is the important point— 
and that the glass is not cracked 
or chipped. 
Specific types of capacitor have 

been given in the components list 
simply because these types are 
relatively small in size and should 
fit easily on the board or the con-
nection block. Any type of capa-
citor could be used provided its 
working voltage is greater than 
100y. 
This is one project where 20 

per cent tolerance resistors are as 
good as—if not better than —the 
close tolerance types, so almost 
any high value (over about 6-8 
megohm) carbon types will do. 

Enlarger Exposure Meter 
A project that should be popu-

lar with amateur photographers 
who do their own enlarging, the 
Enlarger Exposure Meter is a 
neat unit that should present few 
construction or buying problems. 
The meter is the most expen-

sive item and can be replaced by 
a multimeter if available. Alter-
natively buy a large type meter 
preferably 0-100pA with a scale 
marked 0-100 in single unit divi-

sions. The larger the scale length 
the better the accuracy but it is 
hardly worth getting a meter 
larger than 312 or 4 inches across. 
Other parts used in the expo-

sure meter should be readily 
available. 

New Products 
What is claimed to be the 

"world's first cordless soldering 
iron" is now available in this 
country  through  Pact  Inter-
national Electronics Ltd., PO Box 
19, Royston, Herts, SG 5HH. The 
iron, which is made in the USA 
is automatically recharged from 
its stand when not in use. Once 
the iron is charged it can be used. 
anywhere and heats up in 3 to 
5 seconds at the touch of a button. 
The iron has a working light near 
the bit, which is said to be of the 
"indestructible iron plated type." 
The iron costs £9-25 complete 

with stand and two bits. 

Bib have introduced a Groov-
Kleen for record changers, as 
opposed to single play decks. The 
"Changer Groov-Kleen Model 45" 
fits on the cartridge shell of the 
tracking arm and rests on the 
record near the stylus—see photo. 
The cleaner costs 98p plus pur-
chase tax and will fit most pick-up 
arms by means of an adhesive 
black carrier plate, adaptors are 
provided for fixing to some cart-
ridge carriers. Adjustment of the 
pick-up arm pressure can com-
pensate for the additional weight 
on the stylus. 

143 



THIS  article is of special interest to the 
photographer who does his own enlarging. 

ft describe; a light meter to determine th 
e xposure recuired f  atisfactory enlargements 
without the time copiming, and paper devour-
ing, ritual or test s ps. In practice the metes-
bas be?.n adequate for most normal work and 
variations required to optimise an enlargement 
have rarely fallen outside a 10 per cent change 
of the indicated exposure. 
Owrers cf multimeters can use their meters 

on a low curreat range with the exposure meter 
circuit and hence save the cost of the most 
expensive component—the meter movement. 
Easy to make and  erate, this is a project 
requiring very little technical knowledge, so is 
ideal for the hcme constructor. 

BASIC BRIDGE 
Consider a voltage V„ applied to two arms of 

a bridge, (Fig. I), the left arm of R. and R3, the 
right arm of VP.! and R5. I the left arm V. will 
vary according to the values of R„ and R3, whilst 
in the righ: arm Vb will vary according to the 
values of VR1 and R5. 
Each. arm can be regarded as independert 

of thE other for most practical purposes; and 
if V. is equal zo Vb no current will flow in the 
meter and tie Oridge is sail to be balanced. F. 
however, the resistance of F, rises, the potential 
V. falls and current flows from Vt. tp 
If the current through the meter is very much 

smaller than the current in VR1 and,115, V, will 

eniar9 
exposur 

• 

remain virtually constant. Iles_star R4 is con-
nected in series with the me:er so that the full 
scale deflection (f.s.d.) curreat is not exceeled 
la such an extent that the meter is damaged. 
The bridge equation is usually stated by saying 

ma: the. bridge is balanced when R„ X R5=112, X 
VR1 but the action of the circuit is not so easy 
to see from this approach. 

FULL CIRCUIT 
Let us now consider the full c_rcuit (Fig. 2). 

The right arm is VR1 and R5 as before, with V,, 
set by the wiper of a subminiature potentio-
meter, and kept constant. Resistor R3 is in the 
same position as before but R. is now a field 
effect trans.stor (f.e.t.) with V, appearing on 
i:s source. 
/is in the basic circuit when V. is equal tc V. 

the lar dge is balanced and no cur-ent flows, but 
if v. falls the current is passed through the 
meter from Vb to V. 

LIGHT CELL 
The light cell is a sensitive photoconductive 

cell (PCC1). In the &ark its resistance rlses to 
nearly 10 megohms fallingto only a few hundred 
hros in bright light. Under the enlarger it 
operatics betweerrabout.,1 megiphat for a dense 
negative down to .„.101 kilobriTs for maxim-am 
7.1e:er deflect ouvcit1)41-,“tftin" negative. 
Thc :;e values were 'determined with a wide 

variety of negatives, enlargements and s:op 
and although values outside this range 

the exp sure 
atisfa  • enlargement 

By J. M. Bartle 



Fig. 1. Basic bridge circuit configuration. 

Fig. 2. Circuit diagram of the Enlarger exposure 
meter. 
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could be obtained they could be brought back 
into this working range by varying the stop 
position on the enlarger. 
Incidentally these correspond to light values 

on the enlarger baseboard of 0.06 lux for a 
dense negative up to 0.8 lux for a thinner one. 
This is of purely academic interest but may be 
worth noting considering the difficulties in-
volved in making such measurements. 
In view of the high resistance involved the 

current passed through R2 and PCCI is in the 
order of a few microamps, hence a field effect 
transistor (n channel) must be used as a voltage 
follower. As V, falls so does V. but the gate of 
the f.e.t. (at V.) presents an input impedance of 
many megohms and can therefore be ignored; 
V, therefore varies with the incident light and 
V. follows this change. 
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ln total darkness V. is approximately 4.9 volts 
at which point VR1 is adjusted to give zero 
deflection on the meter. Under the enlarger the 
resistance of PCCI falls, V, falls, and V. falls, 
following the change in voltage. V. falls about 
2.2 volts at the chosen light intensity so at this 

2 2V 
level of illumination we get —  — 100 A. i.e. 

22kfl 
full scale deflection. 

STABILIZER 
To nullify the effects of battery ageing, a 

Zener diode together with RI is used to derive 
a semistable voltage V., nominally 5.6V. For a 
variation in battery voltage of 6.5V to 9V the 
meter varies only one division at full scale. This 
does not affect the calibrated exposure to any 
significant degree. 
A push button should be used to switch the 

circuit on so that the battery is only loaded when 
a reading is actually being taken. 

MECHANICAL CONSTRUCTION 
The diagrams and photographs are virtually 

self explanatory. Commence construction by 
cutting the board to size and cleaning up the 
edges with a file. There are no breaks in the 
copper strips of the board so the next step is to 
insert and solder up all the components as 
shown in Fig. 3. Connect the f.e.t. and 1.d.r. after 
the other components and use a heat shunt to 
protect these components whilst soldering the 
leads. 
The complete circuit except for the meter is 

mounted in a tin which formerly held Strepsil 
throat sweets. A one ounce tobacco tin is about 
the same size, or a die cast box could be bought, 
but it is not necessary to spend money on a 
fancy box. 
Adhesive foam similar to draught excluding 

foam used on doors and windows holds the 
board firmly and a folded tissue on the bottom 
of the tin prevents the soldered joints from 
shorting on the tin. The meter leads are fed out 
through a small grommet. 
A one inch diameter hole is cut in the case 

lid and a piece of diffusing material glued to 
the underside. It is worth mentioning that a 
small plywood box has some advantages: — 
(a) The soldered joints cannot be shorted. 
(b) Most handy-men can bore a one inch hole 
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enlarger exposure meter 
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DIRECTION OF COPPER STRIPS 

The Veroboard complete 
with all components. Note 
the  mounting  of  TR1— 
upside down for easy lead 
connection. Also note the 
rounded  corners  of the 
board to enable it to fit 
inside the tin used for the 
case. 
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MEI -ve 
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Fig. 3. Layout and wiring of 
the components mounted on 
the Veroboard. There are no 
breaks in the copper strips on 
the underside. 

The completed sensor box with lid removed 
(above). 
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in wood whereas a "Q-max" cutter may not 
be available to cut the metal case. 

(c) The case could be made the exact size to 
accommodate the Veroboard. 

There is a choice of diffusing materials. 
Tracing paper is adequate but prone to damage. 
A stronger plastic tracing film could be used 
but Perspex is more durable and is the best 
choice. Clear Perspex can be diffused by lightly 
rubbing it with fine emery cloth. 
An alternative is to use a clear window and 

diffuse the projected image nearer to the 
enlarger lens. In this case a general reading is 
obtained of the whole negative. 
The meter can be mounted in any suitable 

metal, plastic or wood case and connected to 
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the circuitry by a piece of twin core wiring flex 
—be sure to observe the correct polarity. 
To finish the units they can both be painted 

matt black. 

CALIBRATING THE METER 
A calibration curve must be produced and 

this requires a few test strips to be made. The 
sensor is placed on the base board over the 
area of particular interest. The push button is 
operated and the deflection noted. A conven-
tional test strip is made and the best exposure 
corresponding to that deflection is noted. 
The enlarger stop is altered to give a new 

meter deflection and the best test strip exposure 
for this deflection is similarly recorded. This is 
repeated until 6 or 8 meter readings between, 
say, 10 and 100 with the corresponding ex-
posures have been obtained. The deflection/time 
graph can be drawn and this is kept as the 
calibration curve. An example is shown in Fig. 4. 
Obviously there will be occasions when a dif-
ference in exposure is desirable to bring out 
special effects of shadows etc., but from past 
experience this has been found to be not more 
than +10 per cent of the indicated value. 

VARIATIONS 
Since we are dealing with a 100/AA meter in 

this article, R4 was chosen as 22 kilohms. Table 
1 shows how R4 varies with the meter used. 
It is preferable to use the highest sensitivity 

meter but more important, it should be as large 
as possible. The meter must be read with the 
safe light off, using only the fringe lighting 

v., 
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10  15  20  25  30 

EXPOSURE TIME - SECONDS 

Meter f.s.d. (µA) 

50 
100 
150 
200 
250 
500 

35 40 45 50 

Table 1: Resistance value for various meters 

R4 (calculated) (K() 

44 
22 
14.6 
11 
9 
4.5 

Fig. 4. Calibration curve 
for the prototype unit. 
A curve like this must be 
made for the meter. 

Nearest preferred value (KO) 

47 
22 
15 
12 
10 
4.7 
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from the enlarger, and since a calibration chart 
is used, meter sensitivity and linearity is less 
important. 
If the meter reads very high all the time, it 

could be that a particularly bright lamp is fitted 
to the enlarger or consistently thin negatives 
are used. This is of no consequence since the 
sensor can be made less sensitive by increasing 
R4 from the original value. In this way the 
illumination has to be brighter to give a full 
scale reading. 
Other variations include having the sensor 

(PCC1) on flying leads and fitting the bridge, 
battery and meter into one box. As a home 
project the exposure meter has several possibi-
lities for the constructor to modify to his own 
requirements or to make as shown. 

The prototype unit. 

'Component .. 
Resistors 
R1  120i2 
R2  4701d2 
R3  1ki2 
R4  221d2 
R5  1 ki2 
All 4-W  10% carbon 

Potentiometer 
VR1  25012 subminiature skeleton preset 

Semiconductors 
PCC1  ORP12 light dependent resistor 
D1  5.6V 400m W Zener diode 
TR1  2N3823 n channel f.e.t. 

Miscellaneous 
Si  Single pole push to make pushbutton 
131  PP3 9V battery 
ME1  0-10QuA moving coil meter (or alter-

native—see text) 
Veroboard 2.2 x 2.9 x 0.1 inch matrix, battery 

connectors, grommetts, connecting wire, tra-
cing paper or perspex for diffusing material, two 

\ cases (see text) 

•  • 

SEE 
klIOP 
TALK 
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Continued from page 142 

Since the unit can be expected to work for 
more than two or three years (possibly much 
longer) the box can be sealed up, but a small 
hole must be left as mentioned above; also the 
battery must not be a tight fit as it is likely 
to expand with old age. 

ALTERNATIVE DISPLAY 

An interesting alternative to the two projects 
described could be made for use with larger type 
toy animals. For this a six or eight neon con-
figuration is used with the leads to the neons 
extended so that four neons form each eye 
providing a flickering effect in the eyes.  El 

Components.. SEE .. 
glIOP 
TALK 

Resistor 
R1  10 MI/ 
1W F 20% carbon (see text) 

Capacitor 
C1 0.22/2F 100V or more working (polyester or 

polystyrene) 

Neon 
LP1  70 to 90V wire ended neon 

Repeat all the above components for each flashing 
neon required. 

Miscellaneous 
131 90V battery (type B126 or similar) 
Veroboard (for 8 neon unit 21 x 31 x 0.15 inch 
matrix). 
Six way connector (for two neon unit), connecting 
wire, two way or three way plug to suit battery. 
Materials for case and model animal—if used— 
see text. 

Photograph of the completed "flashing block", 
incorporating two types of switched display. 
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The team behind the great technolo-
gical breakthrough left to right John 
Bardeen, William Shockley and Walter 
Brattain. 

The 
Fi 
Transistor 
THE whole of electronics depends upon the 

amplification of electric current. The prin-
cipal device employed for this function was 
originally the valve. During the last 15 years or 
so the transistor has taken over this role. The 
transistor, a solid state amplifying device, was 
invented twenty-five  years ago. 
There are interesting similarities in the his-

tories of the valve and the transistor. The 
thermionic valve first appeared on the scene as 
as a rectifier. It had two electrodes: a filament 
(cathode) and an anode, and it was known as a 
diode. 
The usefulness of the valve was greatly in-

creased when a third electrode called the grid 
was added around 1906. The result was a device 
capable of amplifying voltages and currents. It 
was called a triode. 

ANCESTORS OF THE TRANSISTOR 

The transistor has as its ancestors certain 
devices called solid state rectifiers. These have 
appeared in two different forms: (1) the crystal 
(point-contact) rectifier, first used as a detector 
of radio frequencies before the invention of the 
valve, (2) the plate or contact metal rectifier, 
used for producing direct current from alternat-
ing current supplies, which first appeared in 
practical forms around 1920. 
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Ever since the American Lee de Forest fitted 
the grid into Fleming's original diode, scientists 
have wished to emulate this in the field of solid 
state, that is with semiconductor materials. 
Many attempts to make a solid state version 

of the amplifying valve must have been made 
during the last 50 years or so, but without suc-
cess. This was mainly because the manner in 
which crystal and metal rectifiers functioned had 
not been clearly established. The world had to 
wait until 1947 for this wonder that was destined 
to revolutionise electronics and very soon the 
way of life for all. 

THE BREAKTHROUGH 
On December 24, 1947, two members of a 

research team at Bell Telephone Laboratories 
Inc., New Jersey, U.S., achieved the break-
• through. In the course of experiments with semi-
conductor crystals, John Bardeen and Walter 
Brattain placed two contacts onto a piece of 
germanium crystal, the contacts were close but 
separated from each other. With a third common 
contact made to the crystal, two separate 
external circuits were thus formed. 
A microphone was coupled to one circuit and 

it was found that an amplified version of speech 
current was produced in the second circuit. The 
crystal device had obviously introduced current 

149 



Photograph of the first original semiconductor 
amplifying device—the transistor. 

gain, see Fig. 1. The name transistor was coined 
from the "transfer resistance" characteristic 
demonstrated by this device. 
The full theory to account for the operation of 

this "point-contact transistor" was not worked 
out for some little time afterwards. It was during 
this theoretical investigation that the principle 

INTERACTION BETWEEN 
TRANSISTOR ELECTRODES 

EMITTER—, 

REGION OF 
INTERACTION-, 

INPUT 

BASE 
ELECTRODE 

,,--COLLECTOR 
 1 
- REGION OF 

//,' RECTIFICATION 

° 

Fig. 1. The basis of the first transistor. 
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OUTPUT 

of the junction transistor was discovered by 
William Shockley, who was the leader of the 
team responsible for the initial transistor dis-
covery. 
As is well known, the junction type transistor 

soon proved to be superior to the point-contact 
transistor, and within a few years had entirely 
superceded the latter as a practical device suit-
able for large scale production. Undoubtedly 
though, the point-contact transistor provided the 
dramatic initial breakthrough and inspired sub-
sequent research in this field. Thus it seems right 
and fair that honours should be shared equally 
between Bardeen, Brattain and Shockley. Indeed 
this is what the scientific world thought, because 
this trio were jointly awarded the Nobel prize 
in physics for 1956. 
The junction transistor consists of a three-

layer sandwich of n type and p type semi-
conductor material. There are thus two junc-
tions. Alternative arrangements are possible, as 
indicated in Fig 2. 

EMITTER 
le) 

BASE  COLLECTOR 
lb)  (c) 

EMITTER 
(e) 

BASE  COLLECTOR 
(bl  (c) 

Fig. 2. Alternative arrangements of the junction 
transistor. 

MANY VARIETIES 

The ascendancy of the junction transistor was 
followed by a whole train of exciting and impor-
tant technical developments. Silicon was intro-
duced around 1960. By the 1960's, this semicon-
ductor material had taken over almost entirely 
from germanium, the material originally used. 
The bipolar junction transistor relies upon the 

injection of minority current carries (holes and 
electrons) across the base from one junction to 
the other. This theory has been applied exten-
sively and a large number of different types of 
transistor have been developed since the first 
transistor made its appearance. 
A wide range of bipolar pnp and npn devices 

specially  designed  for  a.f.,  r.f.  and  high 
power operation have become available. Also 
switching devices such as the four layer pnpn 
silicon controlled rectifier or thyristor, capable 
of handling powers from a few milliamperes to 
hundreds of amperes, and at voltages ranging 
upwards to 1,000 or more. These four layer 
devices were invented by Shockley in the early 
1950's. 
A different principle is involved in the field 

effect transistor (f.e.t.)—also invented by Shock-
ley in the early 1950's. This is a unipolar device 
—so called because majority carries alone are 
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involved in the mechanism by which these par-
ticular devices function. 
The junction unipolar transistor (j.f.e.t.) was 

followed by the insulated gate field effect tran-
sistor also known as the metal-oxide semi-
conductor transistor (m.o.s.t.) on account of its 
form of construction. 
The m.o.s.t. technique has been adopted for 

integrated circuit manufacture. 
One type of bipolar transistor is, in fact, more 

correctly described as a double-base diode. This 
is the unijunction transistor (u.j.t.) it is essen-
tially a switching device. 
A wide variety of diodes based on the pn 

junction have been developed. They have use 
as signal and power rectifiers, as voltage regu-
lators, as variable resistors (varistors) or capa-
citors (varactors); and as microwave oscillators. 

OPTOELECTRONIC DEVICES 
Both the single and the multiple pn junction 

have been widely applied in the field of optical 
radiation. 
Devices which detect light are the photodiode 

and the photo transistor. Diode devices with 
large contact areas exploit the photovoltaic 
effect to produce electrical energy are commonly 
available as photocells or solar cells  (or 
"batteries" —when used in groups). 
Other pn junction devices convert electrical 

energy into light. Electroluminescent diodes con-
sisting of a junction of p and n type gallium 
arsenide and gallium phosphide are becoming 
increasingly popular as red and green light 
emitters. This area of the technology is expand-
inging dramatically with the demand for small 
direct readout systems. 

INFRA-RED DEVICES 
Much of the future development of semi-

conductor technology seems to lie in the field of 
infra-red. Exciting and sophisticated devices are 
likely to make their appearance in due course. 
Thus another part of the spectrum will become 
available  for  general  exploitation  through 
applied electronics. 

PLEAT 
TAKE NOTE 
Radio Control Receiver (Jan. 73) Fig. 2. A break 
should be made in the copper-strip at position JI. 
Transformer suppliers—see Shop Talk (page 143). 

NEXT MONTH 

INDICATOR 
AUDIBLE 
WARNING 
Add this audible warning device to car 
indicators or dash-panel warning lights, 
e.g. oil pressure, engine temperature, etc., 
and your attention will be instantly drawn to 
the warning lamp. 

CHILD'S 
BEDSIDE 
LAMP 
A simple control to 
switch a lamp from full 
to half power. 

GENERAL PURPOSE 
AMPLIFIER 
A mono, audio amplifier of reasonable qual-
ity for use with radio tuners, audio oscilla-
tors, record decks or for electric guitar 
practise, etc. 

These constructional 
projects and all the 
regular features in the 
April issue, on sale 
Friday, March 16. 
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DEMO CIRCUITS 
By MIKE MINES 

The Grounded Base Amplifier 

THE experiment to be described demonstrates 
two points; first how to get maximum 

voltage amplification out of a transistor and 
secondly that a loudspeaker can act as a micro-
phone —given the right set of circumstances. 

LOW 
IMPEDANCE 
SOURCE 

L__ 
Fig. 4.1. Basic circuit of a grounded base stage. 

BASIS OF OPERATION 
At first sight the basic circuit for a grounded 

base stage (shown in Fig. 4.1) looks rather like 
a grounded emitter; but look closer. There is a 
large capacitor connected between the base of 
TR1 and the ground rail —this, in conjunction 
with the two resistors R3 and R4, keeps the base 
at a fixed potential with respect to the earth 
rail. This means that there is a fixed current 
flowing between base and emitter, controlled 
by the potential divide effect of R3 with R4 and 
the value of R2. Thus the collector current can 
flow through R1, the transistor and R2; by 
suitable selection of values for the components 
we can set the quiescent output voltage (output 
voltage with no input signal) at the collector 
of the transistor. 
Provided Cl shows very low reactance to any 

alternating currents that may be superimposed 
on the d.c. levels in the circuit, the potentials 
at A, B and C are precisely defined and stable. 

154 

To work as an amplifier a signal that will cause 
current variations and generate variations in 
voltage at the collector must be injected. This 
is done by modulating the emitter current— 
applying the signal across R2. 
The input is therefore between emitter and 

ground, and the output is between collector and 
ground; as the potential at the base is precisely 
defined as a d.c. level, the stage is termed a 
grounded base configuration. Some books and 
theoretical articles show the circuit a different 
way round using separate power supplies (these 
are necessary to ensure that the base is always 
positive with respect to the emitter). In practice 
only one power supply is normally available and 
this is why we have chosen to describe the 
circuit in the form shown in Fig. 4.1 —this is the 
way you are most likely to come across it in 
constructional articles. 

CIRCUIT DESIGN 
Emitter current is approximately the same as 

collector current (actually it is equal to collector 
current plus base current but as the latter is 
comparatively small it can be ignored at this 
stage). In order to modulate the emitter cur-
rent with a low voltage signal, the signal must 
come from a source of reasonably low resistance 
(impedance) because emitter current can be 
quite high (in this case consider it to be about 
0 • 2mA ). 
To get maximum voltage amplification at the 

collector the emitter current must be used to 
generate a collector current that will give the 
largest voltage variations across a collector load 
resistor. To get maximum voltage swings across 
the load resistor for a given current variation 
the load resistance must be high. 
Thus the grounded base stage must be driven 

from a low impedance source and the output 
impedance of the stage is usually quite high. To 
a first order approximation the voltage amplifi-
cation is set by the ratio of collector load resis-
tance to source impedance. If a 35 ohm loud-
speaker is used as a microphone, the output is 
only in the order of one or two millivolts, for 
speech very close to the cone. Thus to be able 
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components used in 
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valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
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ments, simple counter, time delay circuit. 
servicing procedures 

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

FREE 
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BROCHURE 

I or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
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NEMI S-Kwra mple* leaf Conductor Store! 
INTEGRATED CIRCUITS 

Why buy ci  iviss wh•n you can buy the genuine article fro m us at 
competitive prices fro m stock.  BRANDED FR O M TEXAS I T T FAIR-
CHILD 

Type  1,11 12/24 26/99 
P  P  P 

807400  20 0 18 0.16 
807401  20 0 18 0 16 
607402  20 0 18 0.16 
607403  20 018 0 16 
BN7404  20 0 18 0 16 
607406  20 0 .18 0 .16 
81117406  30 0'27 0 26 
807407  SO 0 27 0.26 
807408  20 0 19 0 18 
607409  46 0 42 0 35 
807410  20 0 18 0 16 
607411  23 0 22 0 20 
807412  42 0 40 0 85 
807413  30 0 27 0 23 
807416  SO 0 27 0 25 
807417  30 0.27 0 26 
807420  20 0 18 016 
607422  48 0 44 0 40 
607423  48 0 44 0 40 
807425  48 0 40 0.35 
807427  42 0 39 0 36 
807428  50 0 45 0 '42 
807430  20 0 18 0 16 
807432  42 0 39 0 •35 
807433  '70 0 61 0 44 
807437  65 0 60 0 60 
807438  65 0 60 0.50 
807440  20 0 18 0-16 
807441.40  75 0 72 0,70 
1001442  75 0 72 0 70 
1407443  00 0 95 0 00 
807445  00 1.75 1 -60 
807444  00 1 75 160 
807447  1 75 1 60 1 45 
801448  1 75 1 80 1 45 

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 
ORDERED REGARDLESS OF MIX 

LARGER QUANTITY PRICES PHONE (01) 402 41391 
TEXAS HANDBOOK NO 2. I C. 700 PAGES DATA 60p. POST 20p. 

HIGH PO WER  SN 74 HOO S  Now In stock —send 
LO W PO WER  SM 74 LOO f for 1.st No. 36 

Type  1/11 12/24 26/99 
P  P  P 

007450  0 20 0 18 0.16 
1407451  0 20 0 18 0 16 
807463  0 20 0 18 0 16 
807464  0 20 0 18 0 16 
807460  0 20 0 18 0.16 
807470  0 80 0 27 0 26 
007472  0 30 0 27 0 25 
807473  0 40 0 37 0 25 
807474  0 40 0 37 0 36 
807475  0 55 0 52 0 50 
807476  0 45 0 42 0.39 
0547480  0 80 0 75 0 67 
807481  1 25 115 1.10 
807482  0 87 0 80 0-70 
807483  1 00 0 90 0 85 
807484  0 90 0 85 0.80 
807488  0 45 0 41 0 18 
8517490  0 75 0 70 065 
80749100 1.00 0 95 0 90 
807492  0 75 0 70 066 
807493  0 75 0 70 065 
807494  0.80 0-75 070 
807495  0 80 0 75 0 70 
807496  1 00 0 97 0 96 
807497  625 5 50 5 00 
8074100  2 50 2 30 2 00 
8074104  145 1 85 1 20 
89174105  1-46 1 35 1 20 
8074107  0 50 045 040 
8074110  0 80 0 70 0.60 
8074118  1.00 0 95 0.90 
8074119  1 90 1.78 1.66 
8074121  0 60 0 55 0-50 
8074122  1 85 1 25 1.10 
4074123  2 70 255 2-47 
6074141  1 00 0-95 0 00 

Type  I/11 12/24 25/99 
P  P  P 

8074145  1.60 1-40 I SO 
8074150  385 2 95 215 
8074151  110 0 95 0 90 
8074153  1 35 I 27 120 
14074154  200 1 75 1.66 
8074165  1 55 1.47 1•32 
8074156  1 56 1.47 148 
8074157  1 80 170 150 
8074160  2 60 240 226 
8074161  2 60 2 40 2 25 
8074162  340 8 25 2 70 
8074163  8 40 3 25 2 70 
6074164  2 75 230 2 10 
8074165  4 00 3 50 8 00 
6074166  4 00 3 60 3 00 
8074167  6 25 5 60 510 
8074170  4 10 8 65 3 06 
85174174  2 00 1 76 1 30 
8074176  1 35 I 27 1 16 
8074176  1 60 I 85 I 20 
8074177  1 60 156 120 
0074180  1 55 1 80 1 20 
8074181  7 00 6 00 6 60 
6074189  2 00 1 80 1 60 
8074164  2 40 2 00 180 
13074185A 2 40 2 00 1 80 
13074190  1 95 1 85 1 75 
8074191  1 95 1 85 1-76 
8074192  2 00 1 90 1 80 
8074193  2 00 1 90 1 80 
8074194  250 226 1 90 
6074195  1 85 170 1 80 
0074196  1 50 1 40 1 30 
13074197  1 50 1 40 1 30 
8074196  4 60 8 70 8 35 
6074199  4 60 3 70  35 

SPECIAL OFFERS! 
SEMI-CONDUCTORS 

6P(90  590 2N21126  10p 
1000 MC S  All Colours 

25 + 209  25 + PP 
100 4- 17p  100 + 8P 
500 + 150  500 4- AP 

1000 + SP 

AF11117 Munard 250 
25 + 17p 
100 + 1 Sp 
500 + 124, 

PLESSEY INTEGRATED CIRCUIT 
3 Watt AmpIllIer 814030 
Cninplele with 4-page 
booklet, circuits 
and data 

TRIACS 
STUD WITH ACCESSORIES  vt 

2R3011 Texas 35p  Type  Volta  Price 
25 + 30p  P.I.V.  1-11 
100 + 259  SAMP RANG! 
500 + 20P  81:35A  100  751/ 
1000 + 159  SC3513  200  799 

8C35D  400  85p 
II AMP RANGE (T048) 
8040A  100  859 
60405  200  90p 
SC4OD  400  Ii 00 
8C40E  500  SI 20 
10 MEP RANGE (T048) 
SC40A  100  959 
80458  200  11 00 
BC46D  400  21 25 

ADI61, AD162 3Sp  scuE  500  81 45 
each  16 ANY RANGE (T0491 

25 + 329  8C60A  100  11 25 
100 + 209  8C5OR  200  11 35 
SOO + 25p  8060D  400  41 65 
1000 + 2.3ds  &MO E  1500  /11 85 

MAC 1332 UP 
TRIAd — 
additional Type* 
40430  1T066) 859 
40669  (Plastic) 

11.00 
40406  ,Tnro  1309  T008 

OCIY Mu/lard 35p 
25 + 20p 
100 + lip 
500 + 15p 
1000 + 13p 

BTI27 Mu/lard 15p 
25 + 129 
100 + 10p 
500 +  I1p 
1000 +  Sp 

KI07, 
K101 10p each 

All Makes 
25 + Sp 
100 + 7p 
500 + 29 
1000 + Sp 

0A202  10p 
25 + Op 
100 ± 7p 
500 + 6p 
1000 + Sp 

005 MuII. d 50P 
25 + 45p 
100 + 40p 
500 + 35p 
1000 + 30p 

2H3053  20p 
25 + 18p 
100 + 15p 
500 + 12p 
1000 + 10p 

2N3055  55p 
25  I- 50p 
100 r 4Sp 
500  l8p 
1000 / lip 

A SELECTION OF SEMI-CONDUCTORS FROM STOCK 
AAY30 10p  16147  12p  111'105 2.25  0C44  15p  TI943  365  203055 669 
AAY42 lbp  BC169C 12p  ItY100 lb,  0045  15p  V4054  203  203440 76p 
AA213  11).  B7182  103  BYI26 16,  0087  bOp  2T X 100 12p  203442 125 
AC107  $6p  B0214  15p  BYI27  lig  0071  15p  2T X 300 12p  203625 759 
AC126  2bp  BCY32 75p  BYZ13 35,  0072  259  ZTX301 16p  203614 695 
ACI27  253  BCY34 359  C106D  Sop  O M  45p  ZTX302 16p  203615 759 
AC128  263  BCY39 100  OET111 5bp  0081  35p  ZTX341 20,  203702 10p 
ACI76  25,  BCY42 30p  GET115 569  0083  2bp  ZTX500 169  21.13704 103 
AC187  Up  BCY43 25p  GET6150 46p  00140  55p  ZTX603 17p  203705 10p 
AC188  25p  BCY55 250  L/A309K  00170  t6p  211301  $0p  203714 180 
ACY17  30p  BCY70 15p  (T03) 1-87  00171  80p  20404  209  203771 175 
ACY20 20p  BCY71 20p  MAT121 26,  00200  46p  20527  35p  203773 2 00 
ACY21  209  BCY72 15p  MJE340 50,  00201  769  20696  15p  203790 226 
ACY39  66p  BCY87 299  MJE370 70,  OC202  80p  20697  15p  903819 369 
AD140  60p  BC2Il  50p  182 n2o 76,  00203  Sop  20706  10p  203820 609 
AD149  60p  011124 809  MJE2955  OCP71 125  20930  209  203866 85P 
AD161  36p  BD131  75p  1.10  ORP12 60p  20907  45p  203903 15p 
AD162  369  B13132 809  043E3030  ORP40 403  201131 24p  203906 12p 
AF117  203  BF116  259  75p  P3460  203  201132 259  204061 129 
AF118  509  11F167  255  MPF105 409  RA8310AP  201302 18p  204082 129 
AF124  269  131F173  259  NKT214 20p  4ilp  201304 22a  2934126 155 
AF139  30p  BF179  309  NKr/1840p  RA1350645/  2511305 22p  204871 355 
AF1116  409  11E140  80p  NKT21740p  65,  201307 25p  205467 30p 
AF239  40,  BFI94  15p  NET403 70p  TAA263 76p  201308 26p  205777 55p 
A81/27 $09  SPIN.  lhp  NKT404 50p  TIL209 Silp  201613 20p  28001  100 
ASY28 25p  BF861  259  OAO  6(1,  TIP294 60p  201671 1.00  28012 10 00 
BA102 SO,  BF898 259  0A10  Sop  TIP30A 609  202147 759  28018  0 24 
BA115  7p  131,213 25p  0A81  10p  TIP31A 1109  202160 69p  28026  890 
BAI45  159  111,234 75p  0.491  79  TIP32A 70p  202217 25p  28301  50P 
BAXI3  6p  0E237 80p  0.4200  7p  TIP334  202221 20p  28303  669 
BAX16  79  0E288 20p  0A202  10p  1 00  2022224  28324  95p 
B0107  10p  ISFY60 205  0016  76p  T1P344  259  40250  60p 
130108  10p  131,1•51 205  0020  951, 1 60  2023694  40360  405 
50109  10p  BEY52 20p  0023  85p  TIP35A  15p  40381  409 
BC109C 303  F1FY64 60p  0023  409  2.50  2512906 20,  40362  609 

BF990 59,  0C28  65p  TIP364  202926 (all  40404  609 
130113  169  BLY36 8.00  0035  509  200  echd  10p  40488  769 
BC117  209  FISX20 150  0C38  65p  TIP4IA 75,  203053 203  40696  110 
II , .1 43  155  11:4127  15,  0042  op  TI P42A 8b,  203054 50p  40490  1 00 

ZEN ER 
DI ODES 
400 M/W b!. 
Miniature 
BET WI Range 

All voltages 
3-3 - 33 Volt 
10, each. 

25 /-  99 
100 +  89 
600 t  6 bp 
1000 I  OP 

Any one type. 

15 Watt 5% 
Wire Ends 
Metal Case 
All voltages 
88 - 100 Volts 
Up each 

25 +  189 
100+  lep 
600 4  12p 
1000 -4  10p 

Any one type. 

3 Watt Plastic 
Wire Enda 5° 
3EZ Range 

All voltage.. 
14 - 100 N'olts 
809 each. 

INTEGRATED CIRCUIT SOCKETS 
I' IV  PROFILE PLATED PINS 

16 'dad  (14 Lira 
D I L.) 
179  14o 

(8 Lead 
D.1/ L.) 
159 

QUANTITY DISCOUNTS 
10°. 12+ ; 16% WS+  ANY ONE 
50% 100+4 55% 560+  TYPE 

From above welkin, except Integrated 
Circuits and Special Offers where dis-
counts are included. 
Minimum order value SI please. 
Postage 7p on all order.. 

SILICON 
RECTIFIERS 
WIRE ENDED 
PLASTIC 

Type  P.I.V.1-11 
I anip miniature 
1914001  60  6 
104002  100  7 
104003  200  8 
104004  400  8 
11114005  600  10 
104006  800  12 
104007  1000  15 
1.5 amp miniature 
PL4001  50  8 
PI.4002  100  9 
PL4003  200  10 
P1.04004  400  10 
P1.4005  600  12 
P1,4008  800  15 
PL4007 1000  16 

LINEAR 
(0 P AMPS) 
7020  TO5  75p 
7090  TO9)  31511 
7090  D.I.L. 303 
7'23C  TO99 21 00 
7230  I) I  95p 
7330  T099 84 50 
741C  T099  659 
74IC  D.I.L. 55, 
7470  TO99 21.10 
7470  D.I.L. 

21.10 
7274IP D.I.L. 60p 
79748P D.I.L. 60p 
SINCLAIR 

1012 11 80 
TOSHIBA 
TH9013P 
20 WATT AMP 
4147 POST PAID 
TH9014P Pre Amp 

1130 
DATA AND 
CIRCUITS REF. 

42 10p 
FREE WITH 
PCRCH AXES 

3 Amp 

TO48 

15 A mp 

TRA NSIST ORS, 

IC's, TRIACS, 

BRIDGES, 

SCR's, LDR's 

NE W FREE 

BO OKLET 

(No. 36) 
O VER 1500 
TYPES — 
Bend  for  your. 
today , 

NE W BRIDGE 
RECTIFIERS 
SMALL SIZE AND LO W COST 
Type  I ”Its  Price 

P.1.V.  1-11 
HALT AMP 
806/06  50  20P 
1105/10  100  25p 
ONE AMP 1 x 1 H 
2111111LAR 
BI/06  50  25o 
BI/10  100  23p 
B1/20  200  30p 
BI /60  600  35v 
ONE ANY (0.1.1 
TUBULAR 
W005  50  309 
W01  100  559 
WO2  200  405 
WOO  600  459 
TWO AMPS 1 Hx IL 

92/05  so  859 
112/100  100  409 
112/200  200  459 
112/600  600  609 
112/1000  1000  609 
YOUR AMPS 
(11 x  x 
114/100  100  60p 
114/200  200  659 
114/400  400  709 
114/600  600  75p 
114/600  800  11 00 
SIX AMPS 

x fL 
116/100  100  700 
116/200  200  75p 
116/400  400  90p 
116/000  600  01 00 

SILICON CONTROLLED 
RECTIFIERS 
T) pe  Volts Price 

PAN.  1-11 
011 AMP 
CR81/05  60  24p 
CR8 1110  100  30p 
CR8 1/28  200  30p 
CR8 1/40  400  859 
CR8 1/80  600  459 
THINE AMP 12048 , 
CRS 3/06  50  30p 
CR8 3/10  100  30p 
CRS 3/20  200  359 
CRS 3/40  400  455 
CRS $/60  600  56p 
M Th MEP MO W 
CR8 31400 400  609 
SEVEN AMP (T048) 
CR217/100 100  60p 
CR8 7/200 200  6511 
CRS 7/400 400  709 
CR8 7/800 600  859 
SIXTEEN AMP 
SCR 16/100 100  659 
SCR 16/200 200  70p 
SCR 16/400 400  1107 
ScIt 10,000 000  91 pp 

1 Amp 

TO5 

3 Amp 

TO46 

HENRY'S RADIO  RETAIL SHOP: 
LIMITED open 6 days a w 

MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2. 
404-406 EDGWARE ROAD. (01-402 838112) 
eek 9 am -6 pm Monday to Saturday 
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to measure the output a high degree of voltage 
amplification must be introduced. By making R1 
22 kilohm the simple rule for amplification gives 
a factor: 

Zout 
Voltage amplification = (approx) 

Zin 
22,000 
35 

= 630 
Therefore if the circuit works the output 

voltage should swing by a volt or so resulting 
from the millivolt or two produced by the 
"microphone". 

COMPONENT SELECTION 
If RI is to be 22 kilohm, the quiescent collector 

current (to give a mid-rail output of 4.5V) will 
be 

4.5 
—  M A 
22 

approximately 0.2mA. The quiescent 
potential at the emitter (point E) must be suffi-
ciently positive so that the alternating voltage 
from the microphone does not drive it to zero. 
If we make the potential at point E, 0.2V, assum-
ing the emitter current is approximately the 
same as collector current, R2 will be 

0.2 kilohm  

(1 kilohm). 
Because a silicon transistor is being used, the 

potential at the base (point C) must be 0.6V 
more positive than the emitter. Assuming hFE 
for the transistor to be 200, the base current 
required to set the quiescent levels chosen must 
be 

0  ,  „,, 
—  —2 M A = U•UVI MA. 
hFE  200 

If (say) 81 times lb flows through R3, and 80 
times lb flows through R4 (this is much more 
standing current through the resistor chain than 

is normally required for common emitter con-
figuration but a high input impedance is not 
required. A high standing current through R3 
and R4 also leads to improved stability and 
helps maintain the potential at C with very little 
variation when signal is applied); resistor R3 
is therefore 

9-0.8 8.2 
81  0.001 

kilohm  —  - approx 100 kilohm; 
x  0.081 

0.8  0-8 
80 x 0.001 

R4 is  kilohm -= —  - 10 kilohm. 
0.08 

It is now obvious why the factors 81 and 80 
were chosen. Capacitor Cl must present a low 
impedance to the lowest frequencies therefore 
50/AF will be suitable. 
If the loudspeaker (microphone) is connected 

directly across emitter to ground, its low resis-
tance will modify all the calculations, as it is 
only the a.c. signal from the coil that is used 
it can be capacitively coupled to the emitter 
by C2 (this will not affect our d.c. calculations). 
Again this capacitor must be of low impedance 
to the lowest frequencies so again 50/1F can 
be used. 

MONITORING CIRCUIT 
Because of the high output impedance of the 

grounded base stage it is difficult to make a 
simple monitoring circuit that does not in one 
way or another affect the voltage amplification; 
however the simple expedient of TR2 in Fig. 4.2 
works reasonably well. 
Potentiometer VR2 (5 kilohm) should be 

adjusted so that TR2 is only just conducting 
(i.e. the meter is just starting to move above 
zero). Make this adjustment very slowly because 
the coupling capacitor C3 slows the reaction. 
Any positive going a.c. signals at the collector 
of TR1 will be coupled to the base of TR2 and 
drive it further into conduction showing a useful 
output on the meter. 
Negative going excursions will switch the 

transistor off and then be shunted to ground 

GROUNDED BASE AMPLIFIER  I  DETECTOR/MONITOR 

R1 
22b12 

R3 
700kIl 

C3 
50AJF 

-F 

C2 
50/JF 

+ 

35/2 

 1 

RI 
Ik0  71 R2 10k11  50JFIL 

Dl 
0A91 

VR2 
5kil 

ME1 
1mA 

TR2 
BC108 

Fig. 4.2. "Working" circuit for 
the grounded base stage to-
gether with a simple monitor-
ing stage. 
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by Dl. Transistor TR2 is "starvation" biased 
and acting as an audio detector with a useful 
amount of power gain that helps match the low 
impedance of the meter to the high output 
impedance of the grounded base stage. 
Build the circuit of Fig. 4.2 on the Demo Deck 

as shown in Fig. 4.3 and speak close to the loud-
speaker, full scale deflection should be obtained 
on the meter for loud passages. Strictly speak-
ing the meter is not indicating the amplitude 
of voltage swings at the collector of TR1 but 
it can be seen that the amplitude—in parts—is 
certainly greater than 600mV by disconnecting 
the 100 kilohm resistor going to the wiper of 
VR2 (thus removing all bias). Again speak 
loudly into the loudspeaker, some indication will 
still be seen on ME1. 

Photograph of the construction shown in Fig. 4.3. 

Fig. 4.3. The circuit of 
Fig. 4.2. Wired up on the 
Demo Deck. VR2 should 
be adjusted as men-
tioned in the text. 

To get any indication on MEI means that the 
voltage fed to the base of TR2 must be exceed-
ing the 600mV base emitter forward voltage 
drop. When measured on proper test equipment 
the a.c. signal at the collector of TR1 is in the 
order of 1 • 5V—thus bearing out that we are 
getting very high voltage amplification (between 
600 and 700 as calculated). 

USES 
The grounded base stage is not the easiest 

amplifier to design or to use in equipment but 
nevertheless it has several useful features. It 
is very easy to design a circuit having a known 
voltage gain (by using the ratio of input and 
output impedances); adding a resistor in series 
with the signal source reduces the gain propor-
tionately. Very frequently low voltage sources 
(that need voltage amplification) have very low 
impedance and therefore match the input of 
a grounded base stage e.g. moving coil micro-
phones and the first stage of u.h.f. radio tuners. 
The output signal, is in phase with the input— 

unlike the common emitter stage where there 
is 180 degrees phase shift. When the input signal 
goes positive (Fig. 4.1) it opposes the emitter 
current, this opposes the collector current and 
the transistor conducts less; therefore the 
potential at the collector goes positive (in phase 
with the input). This is a very useful feature in 
some applications—particularly when dealing 
with non-symmetric waveforms as are encoun-
tered in television systems. 

Next month: The Phase Shift Oscillator 
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For several years now you have been able to assemole your own high fidelity system 

to word beating standards using Sinclair modules. We have progressively improved 
these technically but hitherto the method of assembly at your end has remained the 
same - there has been no alternative to a soldering iron. Now for those who prefer 
not to ';older, there is an alternative - Project 605. 
In one neat package you can now obtain the four basic Project 60 modules plus a 
fifth completely new one - Masterlink - which contains all the input sockets and 

output components you previously bought separately. Also in the Project 605 pack 

are all he inter-connecting leads, cut to length and fitted at each end with plugs 
which :lip straight onto the modules, eliminating soldering completely. The pack 
contairs everything you need to build a complete 30 watt stereo amplifier together 

with a 'dear well illustrated Instruction Book. All you have to do is to arrange your 
modules in the plinth or case of your choice and then clip them together - the work 
of a few minutes. 

Your hi-fi system will, as we said, match the finest in the world and you can add to 
it at any time to increase power or extend the facilities. For example a superb stereo 
FM Tuner unit is obtainable for only £25. 

guarantee Lwni:yhira't 30nrEhasc;,)fmc, puLheasiingoParroinetceted60.5 wdior7tplyerlfreacmtlyssa.niedosuhaoruelddigrardseffiescd, with   win aserrsenel: use we your i 

service it at once and wtthout any cost to you whatsoever provided that it is returned to us within 2 years of the 
purchase date there will be a small charge for service thereafter No charge far postage by surface mail. All-mall 
charged at cost. 

E i r 

l =1 M11  1Sinclair Radionics Ltd., London Road., . 1  St. Ives, Huntingdonshire PE17 4HJ. 

Telephone : St. Ives (04806) 4311 

Specifications 
Output-30 watts music power (10 watts per channel P.M S. into 
3 L21 
Inputs - Mag. P U. - 3mV correct to R.I A.A curve 20-25.000 
Hz ± 1dB Ceramic pick-up - 50mV. Radio - 50 to 150mV. 
lAwe. adjustable between 3mV and 3V. 
Signal to noise ratio - Better than 70dB 
Distortion - better than 0.2% under all conditions. 
Controls - Press buttons for on-off, P U., radio and aux. Treble 
• 15 to —15 dB at 10 kHz. Bass +15 to —15 dB at 100 Hz. 
Volume. Stereo Balance 
Channel matching within 1dB. 
Front panel - brushed aluminium with black knobs 
Project 605 comprises Stereo 60 pre-amp/control 
Jnit. two Z-30 power amplifiers. PZ- 5 power SUPP' , 
unit, the unique new Masterlink. leads and ,nstru• - 
tions manual complete in one pack Post free £29.95 
Ts SINCLAIR RADIONICS LTD.. ST. WES. HUNTINGDONSHIRE PEI7414.1 

Please send Project 605 post free D  Details and list of stockists 0  • 

Name   

Address   

for which I enclose £29.95 cheque/money order/cash. P PS 
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60µA    12.78 
60-0-50/ A  £2 70 
100µA    £/70 
100-0- I 000 A £2 •70 
200stA  £2.70 
500µA  12•56 
I m A    U.50 
5mA  ..  £1/0 

pi -§t E'ER5 USED EXTENSIVELY BY INDUSTRY. GOVERNMENT DEPARTMENTS. EDUCATIONAL 
AUTHORITIES, ETC. 

• LO W COST  • QUICK DELIVERY  • OVER 200 RANGES IN STOCK 
* OTHER RANGES TO ORDER 

CLE AR PL ASTIC PANEL  METERS 
Type SW.I00 100 x BO m m. 

60p A   £3 80 
50-0-50µA  £3 80 
100µA  £3 80 
100-0-100/11  £3 70 
500µA  ..  £3 50 
Int A    £3 40 
20V. D.C. . £3 40 
50V. D.C. . £3 40  5 amp. D.C.  £3 40 
300V. D.C.  £3 40  30011. A.C... £3 40 
I amp. D.C.  £3 411  VU Meter .. £4 16 

Type SQ.1130 02 m m x 110mm Fronts 
lOniA.  £2 50 
fiOrn 1  £2 50 
00mA  £2 60 
00mA  £2 50 
amp   £2 50 
amp   £2 50 
0 amp. ...  22 50 
V. D.C.  . £2 50 
OV. D.C. . £2 50 
OV. D.C. . £2 50 
OV. D.C.   £2 50 
00V. D.C.  £2 50 
6V. A.C.   £2 76 
300V. A.C   12-75 
VU Meter   82 00 

Ina* SD.640 63.5m m x 115mm Fronts 
60xiA   £2 00  600mA  £2 85 
50-0-601.01  42-61  1 amp   £2 85 
100µA  £2 56  5 amp   £2 lb 
I00-0-100µ k £2 66  10 amp  £2 05 
200µ1  £2 66  5V. D.C.  . £2 35 
500µA  12 U  20V. D.C. . £2 36 
IniA    £2 86  50V. D.C.  £2 36 
5101    £2 85  300V. D.C.  £2 85 
10mA  £2 W  15V. A.C.  . £2 40 
50mA  £1 MI  300V. A.C... £2 40 
100mA  £11116  VU Meter  U 70 

Type S0.460 46m m a 59.5 mm Fronts 

60µA   £2 40  I amp   £2 16 
50-0-1504k  £2 35  5 atop   £2 15 
100µA  £2 36  10 amp. ...  22 15 
100-0-100µk  £2 36  5V. D.C.  . £2 15 

10V. D.C.  £,2 15 
20V. D.C. . £2 16 
110V. D.C. . £2 16 
300V. D.C.  £2 15 
15V. A.C. • £2 80 
800V. A.C. . Lf 80 
VU Meter  £2 55 

200µA  . 12 85 
500µA'  £2 BO 
1mA  £2.11 
titnA  12-15 
10mA  £2 11 
50mA  12.11 
100mA  £6115 
500111A  £245 

*MOVING IRON-
AU. OTHERS MOVING COIL 

Please add postage 

50µA 
50-0-500A 
100p A  . . 
100-0-10601 
200µA 
500/sA 
500-0-600µA 
IniA 
1-0-1mA    
5mA    
lOniA 

Type MR.BSP. 41in. a 41m . fronts 
50, 1  U lo 
10010A  1310 
600mA  10 
1 amp   1110 
6 amp   *8-10 
15 amp.  18 -10 
80 amp   13.20 
20V. D.C.  13 10 
1101T. D.C.  *3-10 

  18 95  150V. D.C.  1310 
£3 40  300V. D.C.  £210 
£3 10  16V. A.C.  £3 10 
£3 30  2100V. A.C.  *810 
£3 30  13 Meter In a SI 15 
£3 20  •13 Meter .. II-S5 
£3 10  I amp. A.C.  *8 -10 

  £3 10  5 amp AC.  • £1.10 
£8 10  10 amp. AC.  • £11.10 
£3 10  20 amp. A.C.• *110 
£3 10  30 amp. A.C.  111.111 

Type MR.S2P. 2.1 n. square fronts 
60pA    U 40  10V. D.C. .. 12 BO 
50-0-60µA  £2 85  20V. D.C. .. 22 20 
100µA    £2 85  bOV. D.C. .. £2 20 
100-0-100µA  £2 75  300V. D.C.  12 20 

12 56  16V. A.C.  £2 30 
  112 20  300V. A.C... 1,2 30 
  £2 20  8 Meter tusA £2 30 

£2 20  VU Meter .. 1350 
£9 20  I amp. A.C. • £2 20 
£2 20  5 amp. A.C. • 22 20 
£2 20  10 amp. A.C. •12 20 

  £2 20  20 amp. A.C. • Al 20 
  £2 20  30 amp. A.C. • *1 20 

600µA 
1mA 
OmA 
10mA 
50mA 
100m/, 
500mA 
1 amp 
5 amp 

Type MR.6SP. 31In. x 351n. fronts 
50m1    £3 70  10V. D.C.  .. £2 10 
50-0-60µA  13 00  by. D.C.  £,2 40 
100µA.    £8 00  50V. D.C.  .. 1,12 40 
100-0-100µA  £2 90  160V. D.C.  12 40 
200µA    12 90  30011. D.C.  £2 40 
600µA    12 65  16V. A.C.  .. £2 55 
500-0-600µA  £2 40  50V. A.C.  .. 22 55 
1mA    £2 40  160V. A.C £ 55 
5mA    12 40  NOV. A.C.  £2 55 
10mA    £2 40  500V. A.C.  £2 55 
50mA    £2 40  / Meter 1mA  £2 60 
100mA    £2 40  VU Meter .. £8 70 
500mA  £2 40  60mA A.C. • £2 40 
1 atop   £2 40  100mA AM. • 12 40 
6 snip   if 40  900mA A.C. • 12 40 

£2 40  600mA A.C. • 12 40 
£2 40  1 amp. A.C. • 22 10 
£2 40  6 amp. MC. • £2 40 
£2 65  10 amp. A.C. • 12 40 
£2 75  20 amp. A.O. • 12 40 
£2 40  30 amp. A.C. • 12 10 

10 amp. . 
15 snip. . 
20 amp. . 
30 amp. . 
50 amp. . 

Send for illustrated brochure on SE W 
Panel Meters - discounts for quantities. 

Type MR.38P 1 21,321n. square fronts 
200ni A  . 11.75 
300nt A  £3.75 
600in A  £1.75 
760mA  .  £75 
1 amp   £3.75 
2 amp   £3.75 
amp    111-75 
10 amp.    75 
3V. D.C.    £3.75 
10V. D.C.   11 75 
I6V. D.C.   *1-75 
90V. D.C.   11-75 
50V. D.C.   1111 
100V. D.C.  £1.76 
160V. D.C.  11.76 

600-0-600µA  NOV. D.C.  £.1.76 
ItuA    600V. D.C.  11.75 
1-0-1mA    760V. D.C.  11.75 
2mA    16V. A.C.  *111 
6mA    50V. A.C.  £315 
10111A  160V. AR..  11.15 
20niA  8001/. 1.0... 11- U 
50mA  500v. AR... £1.116 
100mA  8 Meter lmA  Al 11. 
150mA  ▪  VU Meter ..  

50pA    
50-0-60/. A 

100-0-100µA 

Typo MR.45P. 2in. square fronts 

50µA    12 60  5 amp   11 SA 
50-0-60‘.A  SO  10V. D.C.    11 61 
100pA  41-80  20V. D.C.   £1116 
100-0-100µA  £9 06  SOY. D.C.   11 85 
200$1A  .... 11 06  300V. D.C.  21 86 
500µA  11 96  15V. A.C.   £2 00 
500-0-600µA £3 S6  300V. A.C.  22 00 
1mA    £3.55  @Meter 1mA  12 06 
5mA    £3415  VU Meter . £2 SO 
10i0.1  P AS  I amp. A.C. • £1 86 
50mA  £344  5 amp. A.C. • £1 85 
100nott  U SA  10 amp. A.C. • £1 85 
500m A    £3.111  20 amp. A.C. • £1 86 

  £341  80 amp. AR. • £1 85 

• Wrosiell • 
"SE W"  ED G WI SE  M E TE R S 

Type PE.70. 3 I1 Olin. x I 15 32in. x 
2: in. deep 

50µ A   £3 40  500µ1  .  £3 05 
50-0-50/11  z• 80 IniA    12 70 
100µA  £3•00 
IGO-0-10001  u-so  soov• AC. 
200pA  13.110  VU Meter  £3 75 

12.70 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 31in. square fronts 
snip  £2 15 
amp  22 16 
15 amp  £2 15 
90 amp.  £2 15 
50 amp. .  £2 15 
fiy. D.C.  22 15 
10V. D.C. If 15 
20V. D.C.  £2 15 
50V. D.C.  £2 15 
150V. D.C.  £2 15 
300V. D.C.  22 15 

25µA  £3 86  50mV. D.C.  £2 40 
5IN.A    £3 00  100mV. D.0  £2 40 
50-0-60µ.11  12 80  30V. A.C. • .. £220 
100µ1    22 60  60V. A.C. •.. £2 20 
100-0-10001  £2 50  150V. A.C. • 11 20 

• 45  300V. A.C. • 12 BO 
500-0-600RA  £2 15  600mA A.C. • £2 16 
lmA    42 15  I amp. A.C. • 22 15 
1-0-1mA    £2 15  5 amp. A.C. • II 15 
5mA    £2 15  10 snip. A.C. • 12 15 
10mA    12 15  20 amp. AR. • 12 15 
5OntA  £2 15  30 amp. A.C. • 12 15 
100mA    22 15  60 amp. A.C. • 12 15 
500011    £2 15  VU Meter .. £3 40 

- -  -   

blAhdift 

Typo S-130 BO m m. square fronts 

501.41   £3 50 
50-0-5001  13 10 
100µA    £3 10 
100-0-1000A  £3 30 
500•A    £3 05 
1mA    £2 85 
20V. D.C.   12 85 
50V. D.C.   £2 115  1,  t; 
300V. D.C.  £2 85  .t  A I 
I amp. D.C.  £2 85  r 

£2 86 
£2 85 
£3 70 

"SE W" ED U C A TI O N AL 

M E TE R S 

Type  ED.I 07.  Sire 
overall  100m m  x 
90m m x 108m m 
A new range  higb 
quality  M ON ing  coil 
instrument.,  Ideal 
for  school  experi-
ments  and  other 
bench  •pplIcations. 
3' mirror wale. The 

meter tom mien(  is easily accessible to 
demonstrate internal working.  Available 
lu the following ranges: 

60pA   £5 50  20V. d.c.  la 86 
100µA  £5 10  50V. d.c.  £4 85 
1mA    £4 85  300V. d.c.  £4 86 
50-0-60pA  £5 10 
1-0-1mA  £4 85  Dual range 
IA d.c.    24 85  600,01/5.1 d.c. £5 10 
5A d.c.  14 85  6V/50V d.c.  £5 10 
10V  14 85 

PO WER RHEOSTATS 
High quality ceramic cono mutton. Winding. embedded In  itreou. 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex-stock. Single hole thing, fin. dia. shafts. Bulk quantities available. 
Si WATT. 10/25/50/100/250/1500/1000/2600 or 6000 ohms, 90p. P. & P 105. 
60 WATT. 10/25/50/100/250/500/1000/2500 or 5000 ohm.. 11.16 P. 2 P. 10p 
160 WATT. 1/5/10/25/50/100/251S500/1000 or 2500 ohm.. £1 65 P. tt P. 15p. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality  Low price  Immediate delivery 

8-260 General Purpose Bench Mounting 
1 Atop  £7 00 
2-5 Amp £8 05 
5 Amp  ill 75 
8 Amp  415 90 
10 Amp  £22 50 
12 Amp  £23 60 
20 Amp  £49 00 
25 Amp  168 00 
to A11111  £82 50 

8-280B Panel Mounting 
I Mop  £7 00 
2.5 Amp  £8 06 
Please add poetage 
ALL MODELS 

INPUT 230 V 60/80 CYCLES 
OUTPUT VARIABLE 0-260 

VOLTS 
Special diaconate for quantity 

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

80 W  S2 10  P A P. 19p 
150 •  £2 70  P. & P. 18p 
300 W  £3 60  P. & P. 23P 
600 W  15 25  i.e P. 93p 
1000 W  27 50  r & P. 38p 
1500 W  210-20  P & P. 43p 
2250 •  117 25  P.2 P. 50p 
6000 •  235 00  P. & P. i 1 

230 VOLT A.C. 

SO CYCLES 

REL AYS 

Brand  now.  5 sets  of 
changeover  contects  at 
5 amp rating. 60p each. 
P. a P. 10p o w lot. MO) 
Quantities available. 

MCA.220 AUTOMATIC 
VOLTAGE 

STABILISER 

Input  88  125  VAC  or 
178 250VAC. Output 120V 
AC. or 240 VAC. 200 VA 
rating. 1111117. care, 110p. 

BH.001 HEAD 

SET AND BOOM 

MICROPHONE 

Mos Ina Coll. Ideal for 
language teaching, com-
munications. Headphone 
imp.  16 ohms.  Micro-
phone hop. 200 ohms. 

24 02. P. a P. 15p. 

240 Wide Angle 1mA Meters 
MW 1.6 80inin square  23 97 
MW 1-8 80tion sq uare  £4 97 

P. & P. extra 

RP2I4  REGULATED  PO WER  SUPPLY 

Solid state. Variable output 0-24V DC up 
to L21ii_i2_. Dual scale meter to monitor 

•  "v. voltage and current 
Input 220/240V AC. 
Sim 185 x 85 x 
105mni.  0667 
P. & P. 25p. 

•  • 

• K . 

PS.200 REGULATED P.S.U. 

Solid state. Variable output 
.5.20 volt D.C. up to 2 amp. 
Independent  meters  to 
monitor voltage and cur-
rent. Output 220/240 V. 
A.C. Size 71. x 51' x 31'. 
114.97. P. & P. 25p. 

PS.100011 REGULATED 

PO WER SUPPLY 
Solid state. Output 8. 9 
or 12 volt DC up to 3 
amps. Meter to monitor 
current. Input 220/240v 
At. Size 4' x 31.  
ill 97. P. & P. 25p. 

230V 240V SMITHS SYNCHRONOUS 

GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 30 RPH 
CW; 2 RPH CW; 20 RPH 
CW: 2 RPH ACW: 311 
RRH CW: 
60p each Post 1.2p. 

1134 TRANSISTOR 

TESTER 
Testa PEP or NPN tran-
slators.  Audio  Indication. 
Operates on two I.5v bat. 
teries.  Complete  with  all 
Instructions,  etc.  14 60. 
P. 5 P. 20 p. 

LID TRANSISTOR TESTER 
Tests  ICO  and  B. 
PS?  NPN. Operate. 
from 9v battery. Con, 
eilete  with  all  In 
structions. etc. 23-96. 
P. & P. 20p. 

HOMER INTERCOMS 

100  -----
't Station. U N.  etsiloo • 25. P. & P. 15p 
4 Station M U. P. & P. 17p. 

Ideal  for  home. 
°Bice. Wor m fac• 
tonic., etc. Supplied 
complete with bat. 
teries,  cable  and 
free instructions. 

SEND SAE FOR LIST OF 

SEMI CONDUCTORS 8. VALVES 

G. W. S MITH 

& C O. (R A DI O) LT D 

Also see next three pages 
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MULTIMETERS for flitRY purpose/ 

eva• 
_ 

TS60 POCKET  ROUND SCALE TYPE PENCIL TESTER 
MULTIMETER  MODEL T.S.68 

Completely portable, .imple 
to WIC pocket sized tester. 
Range.  0/3/30/300V  AC 
and DC at 2,000 op... 
Residence  0 20K  ohms. 
ONLY 11 97 P. 6 P. 13p. 

High-precision at low.eo.t 
R.nge.: D.C. 15V, 1500, 
1.000V 110.000 tiny>. AA'. 
15V,  150V,  1000 (1,000 
opv). D.C. Current 160mA. 
Resistance  100k  ohno. 
Eli. Post 15p. 

MODEL 1092 
TESTMETER 
6,000 O.P.V. 
0/3/16/150/300/1200 
D.C. 0/6/30/300/600 
AC. 0/300µA/300 MA 
0/10K /1 meg () 
Decibel. -10 to +16.11, 
075 each +15p P.6 P. 

NIOKI MODEL 720X 
20,000 O.P.V. 
Overload protection 
5/25/100/600/1000 V IX'. 
10/50/250/1000 VAC. 
500.A/9.50inA. 20K/2 nog 
ohm. -5 to +fr2db. 
1447. P. lk P. 15p. 

NIOKI MODEL 730X 
30.000  O.P.V.  Overload 
protection.  6/30/60/300/ 
600/1200 VDC. 12/60/120/ 
600/1200  VAC. 80A M/30 
mA/300 mA.  2E/200K/2 
megohm. -10 to +63.11i. 
54.50. P. 6 P. 16p. 

MODEL TE- 12 
20,000 O.P.V. 0/0 11/t1/30/120/ 
600/1,200/3.000/6,000v.  D.C. 
0/6/301120/600/1,•200,. 
0/60nA /6/60/600mA.  0/6111 
600/C/6Meg./60 Meg. Q 50pF• 
0 2nird.1111 97. P.  P. 17p. 

MODEL TE-200 
20,000  O.P.V.  Mirror  scale. 
overloed protection. 0/0/25/125/ 
1,0000.  D.C.  0/10/50r260/ 
1,000V. AC. 0/50 µAr m niA. 
NOOK /6 meg (1. -20 th +62db. 
Ia n. P. a P. tap. 

MODEL 500 
90,000 0.0.0. eith 'o 
load protection Till mir wale 
0/ 5/2 5/10/25/100/250/500/ 
1,000v.  It.C.  0/2.5/10125/ 
1001250/500/1.000V.  AA'. 
0/50µA /5/50/50001A.  12 
Imp. DA'. 0/00/1011 Meg./ 
60 Meg 0 
15 87. Post pa1.1. 

1410KI MODEL 750X 
60,000 o.p.v. 43 range. 0-0 3 
to 1.200. D.C. 0-9 to 1.200, 
AC. 0-110/sA/300mA. 0-3E/20 
meg ohms. - 10 to + 17,16. 
17. Post 20p. 

NT 10064 MULTI-METER 
Features AC. current range,. 
100,000 o.p.v. Mirror Scale, 
Overload protection. 
0/.5/25/10/50/250/000/1000 
D.C. 
0/94/10/50/260/1000 V. A .0 
0/10/250µA/2.6/25/250  MA/ 
10 Amp. D.C. 
10 Amp AC. 0/20E/20010 
2 MEG/20 MEG. - 20 +62db. 
111-50. P. a P. 25p. 

370 WTR MULTI-METER 
Features AC. current ranges. 
20,000 op.v. 0/.5/2.6/10/60/ 
250/600 1000 V. D.C. 
0/2-6/10/50/950/600/10000 At 
0/50nA/1/10/100mA/1/10 Amp 
D.C. 
0/100mA/1/10 Amp AC 
0/6K/50K/500K /5 MEG/ 50 
MEG. 
-20 +62db. 
M. P. a P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model  17437  10,000  0.1).0. 
A fird class  vereatile  iii• 
strument  manufactured  in 
U.S.S.R.  to  the  highest 
tendert'.  Range.: . 2.5/101 
60/260/000/1000. D.C.  25/ 
10/60/250/500/1000v  A.C. 
DC  Current  100wA/1/10/ 
100mA/1A.  Rmistance 
800  oh m/3/30/300K /Om 0. 
Complete  with  batterks. 
test leads, instructions and 
sturdy steel carrying owe. 
OUR PRICE MI 17. P. 6 P. 331. 

$1. 
LT601 
MULT1METER 
New  style  20.000 
o.p.v. pocket MUlti• 
meter. 6/25/60/250/ 
500 / 2600 V. 
10 / 60 / 100 / 500 / 10000. 
A.C. 60µA / 2501.A. SE / 6 
meg ohm.. -20 to + 22 dB. 
W EIL Post 209. 

MODEL 111-12 
20,000 o.p.v. Overload pro-
tection. Slide switch weleetor 
0 .26 / 9 5 / 10 / 60 / 250 / 
1000V. D.C. 0 / 10 / 50 / 250 / 
1000V. AC. 0 / 60µA / 26 / 
250inA. D.C. 0 / OK / 301( / 
300K / 3 meg -2010 + 50411 
6497. Poet I5P. 

MODEL TE-300 
30,000  O.P.V.  Mirror  male. 
overload protection 014/3/15/60/ 
100/1.200V. D.C. 0/6/30/120/600/ 
1.200V.  AC.  0/30µA/SmA/ 
60mA/300mA/600in A.  0/811/ 
80K/800K/8 meg. ohm -20 to 
83 dlt 55-97. P. 6 P. 15p. 

MODEL PL436 
241, 0/ Volt D.C. Ilk ni 
Volt AC. Mirror scale. 
.6/3/12/30/120/600  V 
D.C. 3/30/120/600 V 
A.C. 50/600µA/60/600 

10/1001t/1 Meg/10 
Meg  - 20 to +46db. 
4697. P. 6 P. 12p. 

TMK MODEL TV-SOK 
46  renges,  mirror  scale, 
30K/Vol. D.C. 51E/Volt A.C. 
D.C.: Volta •126,  1.25, 
25, 5, 10. 25, 50, 125, 250, 
500. 10000, A.C. Volts: 1.5. 
9. 5, 10, 25, 50, 125, 250, 600, 
1000V.  D.C.  Current:  25, 
50/sA, 2.5, 6, 26, 60. 250. 
500mA, 5, 10 amp. Resistance: 
10K, 100K, 1 MEG, 10 MEG 
n. Decibels: -20 to +81.5db 
II 50. P. 6 P. 17p. 

MODEL 
K228A 
Taut band 
suspension 
Overload 
protection. 
Polarity 
revolving 
.witch.  30,000  0.p.%. 
0 /41/2-5  15 /60 /260/ 
500 / 1000 / 2500V. D.C. 0 / 15 / 50 / 150 / 
600 / 10000. A.C. 0 / 50µA / 5 / 50 / 150 / 
600mA / ISA D.C. 0 / OK / 300K / S meg. 
Si N. Poet 20p. 

14101(0 MODEL 700X 
100,000 O.P.V. 0scrioad 
protection. Mirror scale. 
-3/ 6/1 2/1.5/3/6/12/50/60/ 
120/300/600/12000 DC 
1 5/3/6/12/30/60/150/300/600/ 
1200 V. A.C. 
16/30µA/3/6/30/60/150/1100mA 
6/12 AMP. DC. 2K/200K/2 
Meg/20 Meg ohm -20 to 
+83.111. 513.60. P. 6 P. 201, 

MODEL C-70410 EN 
I I Iant  e mirror  male. 
20,000 o.p.v. 0  •25  1 / 
2 6 / 10 / 50 / 250 / 1000 / 
50000. D.C. 0 / 2.5 1 10  ".. 
60 / 250 / 1000 / 5000%'. 
A.C. 0 / 60nA 11110 / 100 / 
600niA / 10 snip. D.C. 
0 / 2K / 200K / 20 meg 
- 20 to + 50 dB. 
1113.96. Poet 36p. 

U4312 MULTIPIETER 
Extremely sturdy instrument for general 
electrical use. 687 o.p.v. 
0/-3/l-0/7'0/80/50/150/300/ 
800/900 VDU and 75,,,V. 
0/ 3/1 5/7-5/30/60/150/300 
600/900 VAC. 
0/1100µA/1-5/6/15/60/150 
600MA11-0/8 AMP. D.C. 
0/14/8/15/60/150/600MA f 
1.5/6 AMP. AC. 
01200 WOK /30K 0. 
Accuracy DC 1%. AC 1-5%. 
Knife edge pointer, mirror scale. Complete 
with .tunly metal carrying came, leads and 
instructions. 59 50 plus P. 6 P. 259. 

Selected TEST EQUIPMENT 
FTC-401 TRANSISTOR TESTER 
Full capabilities for measuring '7.. 
A, B and Il.̀0. NPN or PNP. 
Equally adaptable Inc check-
ing diodes. Supplied complete 
with instructiocs, battery and 
leads. 
17-60. Po.t 20p. IC ; 

* * O . 

Modal S-100TR MULTIMETER 
TRANSISTOR TESTER 
100.000 o.p.v. mirror male/ 
overload  protection.  0/ 12/ 
.6/11/12/30/120/600  V  DC. 
0/6/30/120/600. V AC. 0/12/ 
600µA/  12/300mA/12  AMP 
DC. 0/10 K/1 MEG/100MEG. 
-20 to +50db. 0 01-2 MFD 
Transistor  tester  meuures 
Alpha, beta and Ico. Complete 
with  batteries,  Instruction,, 
and leads. 615 50. P/P 26p. 

67'4 

MODEL 449A IN 
CIRCUIT TRAN-
SISTOR TESTER 
Checks  true  A.C. 
beta in / out. Checks 
lobo. Checks diodes 
in  / out.  Checks 
SCR,  etc.  Beta 
HI  10  -  500, 

LO 2 - 60. lobo 0-5000 0. 220/240 V A.C. 
operation 
517-90. Post 23p. 

TE-20D Rf SIGNAL GENERATOR 

TE-16A TRANSISTORISED SIGNAL 
GENERATOR 
5 ranges 400k114-30 in Hz 
An Me:perish e Instru• 
ment for the handyman. 
Operates on gv battery 
Wide easy to read wale. 
800k114 modulation. 
51 x 51 x 31in 
Complete with Instruc . 

lions and leads. 57-67. Post 25p 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A  new  portable 
bridge offering ex-
cellent  range and 
accuracy  at  low 
cost.  Range.:  R. 
1 n 11.1  meg a 
6  Ranges  ±1 % 
L.1 µ if - Ill 

HENRYS 6 Ranges 2 %C.10pF ±1110m/rd 
6 Ranges ± 2%. TURNS RATIO 1 : 1/1000-
1 : 1/100. 6 Range. ± 1%. Bridge voltage al 
1,000 cps. Operated from 9 volts. 100µA. 
Meter indication. Attractive 9 tone metal 
case. Rise 76 x 5 x 21n. SIM. P. 6 P. 25p. 

MODEL TE 15 
GRID DIP METER 
Tranaistorised.  Operate.  am 
Grid Dip, Oncillator, Abeorp-
thin Wave Meter and Own-
'sting  Detector.  Frequenc) 
range  440E0a-28011 0i  lit 
6 coils.  500µA  Meter.  fiV 
battery operation. Site 180 • 
80 x 40mm. 
11140. Pod 20p. 

BELCO AF-5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 

Sine 19 x 200.000 He: Square 18 x 50,000 Hs 
Output  max 
+ 10 dB. 
110 K ohms) 
Operation  In 
ternal batteries 
Attractive  2' 
tons cam n• 

x V. 
Price  517E0 
Carr. 171p. 

MODEL MG-I00 
SINE SQUARE WAVE 
AUDIO GENERATOR 
Range  19-220.000Hr 
Sine Wave 10-100,000 
Hs  Square  Wave. 
Output Sine or Square 
wave 10v. P. to P. 

Sloe 180  x 90  x 
Operation  230/2400.  A.C. 

217 so Post 37p. 

Accurate wide range sig-
nal generator covering 
120 Ke/s 500 Mc!. on , 
6 band.. Directly call- I 
brated Variable R.F. at- I 

isinlio output. 
Xt.' socket for calibra-
tion.  220/240V.  A.C. 
Brand new with Instruc-
tions 115. Carr. 371p. 
Size 140 x 216 x 170 mm. 

MODEL L-55 FET 
V.0.14. 
Input Impedance 10 meg 
ohms.0/ 3 / 1-2 /6 / 30/ 
120 / 600V. D.C. 0 / 8 / 
12 / 80 / 120 / 1300V. A.C. 
0 / 120µA / 120mA D.C. 
0 / 1K / 10011 / 10 meg 
/100 meg ohms 
616-67. Poet 15p. 

CI-5 PULSE 
OSCILLOSCOPE 
For Manley of pulsed 
and periodic waveforms 
in  electronic  circuits. 
VERT.  AMP.  Band 
width  10MHz.  Sensi-
tivity at 100K Hz YES'S/ 

non. -1-25: MOB. AMP. Bandwidth 500K Hs. 
Sensitivity at 1001CHs, V EMS/mm. .3-25; 
Preset triggered sweep 1-11.000u.m.: free 
running  20-200,000Hz  in  nine  ranges. 
Calibrator pips. 220  x 360  x 430min. 
115-2300. AC operation. 
156-00. Carr. paid. 

TO-3 PORTABLE OSCILLOSCOPE 
31n. tube. Y snip. Seiditirlty 
0 Iv  p-p/CM.  Bandwidth 
1.5 ope-1-5 MHz. Input imp. 
2 meg  () 26pF X amp. 
eeneltivity  0-9v.  p-p/CM. 
Bandwidth  1.5cps-800kHs. 
Input imp. 2 meg 0 20pr. 
Time boo.. 5 ranges 10 cps 
900  kHz.  Synchronisation. 
Internal/external. Illuminated 

male 140 x 216 0330 mm. Weight 1511b. 
220/2400. AC. Supplied brand new with 
handbook. NO N. Carr. 600. 

RUSSIAN CI-16 DOUBLE 
BEAM OSCILLOSCOPE 
O inc/• Pa•A Band. fleparnt 
Y1  and  Y2  amplifiers. 
Rectangular 51n.  x 41n. 
C.R.T.  Calibrated  trig-
gered sweep from .2 ti/ecc. 
to 100 m1111-sec. per cni. 
Free running time base 50 c1.-1 nic/s. Built-
in  time  base calibrator and amplitude 
calibrator.  Supplied  complete  with  all 
eccessorieo and instruction manual 
en. Carr. Paid. 

• 

MODEL AT201 
DECADE 
ATTENUATOR 
Frequency  range 0-
200K Hs.  Attenuator 
0-111db, 0.1db step. 
Impedance 600 oh m,. 
Max.  Input  power 

30dben. Sire 180 x 90 x 56mm. 
SU M.  Poet 37p. 

TE65  VALVE VOLTMETER 
28  ranges.  D.C.  volts 
1.5-1,500v.  A.C.  volts 
1 6-1,500v. Resistanoe up 
to 1,000 megohms.  200/ 
240v.  A.C.  operatioo 
Complete with probe and 
instruction.. 
117.50.  P.  6  P.  30p. 
Additional  probes  avail-
able:  RI,. 53 III; H.V. 
111.50. 

MODEL U4311 SUB-STANDARD MULTI-
RANGE VOLT AMMETER 
Sensitivity 330 ohm./Volt 
AC  and  DC.  Accuracy 

5°,  D.C.  1°,  AC.  Scale 
length 165min. 0/300/750/zA/ 
1 / 3 / 75 / 15 / HO / 75 / 
150 / SOO / 750mA / 1-5 / 3 / 
7 5AMP DC 0 / 9/ 7.6 /15/ 
30 / 75 / 150 / 300 / 

/ 1 5 / 3 I 7'6 
AMP Al' 0 / 75 / 150 / 
300 / 750mV  / 3 / 

75 / 15  30 / 75 / 150 / 500 / 7500 DC 
0/750n1V / 1-5 / 3 / 7.5 / 15 / 30 / 75 / 1001 300 
/750V AC. Antoinette cut out. Supplied corn-
pkte with te.t leads, mutual and test certifi-
cates. 149-00. Post 50p. 

G. W. SMITH 
& CO (RADIO) LTD. 
Also see opposite page 
and next two pages 
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UNR-30 
RECEIVER 

4 Bands coveting 
550Kcia - 3011c/e. 
B.F.O.  Built-in 
Speaker 220/240v 
A.C. Brand new 
with instructions. M IL Care. 37p. 

UR-IA SOLID STATE COMMUNICATION 
RECEIVER 

4 Bands covering 5150Kc/e-30Mc/s.  PET 
• Meter. Variable BFO for 88B, Built•in 
Speaker, Bandspread, Sensitivity Control. 
220/240e. AC. or 12v. D.C. 121" 0 Ir  7" 
Brand new with instructions. 185. Can. 37p. 

SEY W000 C3003 COMMUNICATION 
RECEIVER 

Solid state. Coverage on 5 bands 200-420 
Ens and .55 to 30 PdHx. Illuminated slide 
mkt dIal. Bandspread. Aerial tuning BFO. 
AVC. ANL, '8' meter. AM/CW/138B. Inte-
grated meeker and phone socket. Operation 
1120/240v AC or 12v DC. Size 325 x 286 x 150 
mm. Complete with instructions and circuit. 
1121260. Can. 50p. 

LAFAYETTE HA-600 SOLID STATE 
RECEIVER 

General  coverage 
150-400K c/s.  550 
Kc/ii-30Mciss.  PET 
front end. 2 mech. 
filters,  product 
detector,  variable 
B.P.O., noise limb 

ter. B. Meter. Bandspread, RF Gain. 15" 
ir x 81".. 18 lb.. 220/240v. AC. or 12v. D. C 
Brand new with instruction.. ISO. Carr. 50p 

•  ice; ,-'••• 

- ; 

TRIO FR AMS 
COMMUNI-
CATION 
RECEIVER 

4 band cover-
ing 550Kc/a. to 
30 Mc/a. con. 
Osmosis  and 

electrical bandspreai on 10, IS. 20, 40 and 
80 metres. 8 valve plus 7 diode circuit. 
401 ohm output and phone jack. 813B-CW. 
ANL. Variable BP°. 8 meter. Sep. band• 
spread dial. IF frequency 455 Kc/s, audio 
output 1 Ow. Variable RF and AF gain 
controls 115/250v. AC. flise: 7. 13. x 10. 
with instruction manual. 141-56. Carr. Paid. 

EMI LOUDSPEAKERS 

Model 350. 13" x 8' with 
single tweeter/crossover. 20-
20,000 Hz. 16 watt RMS. 
Available 8 or 15 ohm.. 57-311 
each P. & P. 379. 
Model 450. 13" x 8" with twin 
tweeter/crowsover.  55-13,000 
Hz. 8 watt RMS. Available 8 
or  15  ohms.  113-62  each. 
P. & P. 25p. 

HONEYVVEU. 
DIGITAL 
VOLTMETER 
VT. 100 

Can be panel or 
bench  mounted. 
Basic meter mea-
sures I volt DC. 
hut can be used to measure • wide range of 
AC and DC volt. current and ohms with 
optional plug in cards. Specification: Accu-
racy: ± 02, ± I digit. Resolution: linV. 
Number of digits: 3 plus fourth overrenge 
digit. Overmage: 100% (up to I 999). Input 
Imped ance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero-
ing, full wale adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power. 
110-230v. AZ. 50/60 cycles. Overall aim: 
Olin. x 2 13/16tn. x 8 3/16in. AVAILABLE 
BRAND NE W AND FULLY GUARAN-
TEED. su-se. Carr. 50p. 

-45132 01118f, 

P. M 
OUR  .80  
PRICE ••• • 

P.* P. 10P 

SINCLAIR  EQUIPMENT 

-  "  r af Cne, 

Project' 60 
Package 
offers. 
2 x Z30 amplifier, stereo 60 pre-amp, pZ5 
power supply. 115 96 Carr. 37p. Or with 
PZ6 power supply 118.00 Can. 37p. 2 x Z.50 
amplifier, stereo 60 pre-amp, PZ8 power 
supply. 130.25. Carr. 37p. 
Transformer for PZ8. 12-97 extra. 
Add to any of the above £4 45 for active 
filter unit and 113 00 for pair of QI6 speakers. 
All other Sinclair products in stock. 
2000 Amp In N Carr. 376p.; 3000 Atop 
118-50 Cart. S7p.; Neoteric Amp 543-16. 

can. 37p IC12 11-80 p. & p. 10p. 
NE W PROJECT 606 - 215-117, Can. 37p. 

SPECIAL OFFERI 
GOODMANS AXIOM 301 

Hi Fl IV 20 watt twin no 
lull range speaker. 30-16. 
Hi.  16,500 gauss.  8 ohm 
impedance. Brand new and 
boxed. 
(List  price  421.721  OUR 
PRICE 112 60 each. Carr. 50p. 

EA.4I REVERBERATION AMPLIFIER 

Self contained, transistor• 
teed,  battery  operated. 
Simply  plug  in  nsicro• 
phone,  guitar, etc., and 
output into your amplifier. 
Volume control, depth of 
reverberation  control.  Beautiful  walnut 
cabinet. 71  3 x 411n. 15 17. P. & P. 15p. 

SPECIAL OFFER! 
STEREO SPEAKERS 

Matched pair of stereo 
bookshelf  speakers. 
Deluxe  teak  veneered 
finish. Sloe 10- x te 
7 . 8 ohms.  8 watt 
RMS.  16  watt  peak. 
Complete with DIN lead. 
511-86 pr. Carr. 50p. 

HA-10 STEREO 
HEADPHONE 
AMPLIFIER 

All  silicon  trans• 
istor amplifier oper-
ates from magnetic. 

ceramic or tuner inputs with twin stereo 
headphone outputs and separate volume 
controls for each channel. Operates Irmo 90 
battery. Inputs 5M 1/100MU. Output 50M w. 
1527 P. & P. 15p. 

SPECI AL PURC H ASE I 
NE AT G30j STATIC 

BALA N CE PI CK- UP AR MS 

Identical specification to NEAT G30 
arm but with two-tone chrome and 
black  finish.  Complete  with  head 
shell, pick up rest and plug in phono 
leads. 

BRAND NE W -
FULLY GUARANTEED 

O NLY £1)• 95. P. & P. 25p. 

ARF-300 AF/RF Banal Generator 

All  transIstorieed. 
compact, fully port-
able. AF sine wave 
18 Hs to 220 KHz. 
AP  square  wave 
18 Hz to 100 Kiln. 
Output  sine I square 
10v. P-P. RF 100KHz 

to 200 MHz. Output Iv. truzirmun. Opera-
tion 220/240v. AC. Complete with instruc-
tions and leads. M K. Post 50p. 

A KAI B ARG AI NS 
S UPER M O NEY SAVI N G OFFERS -

B U Y N O W W HILE ST OCKS LAST! 

BRA N D NE W A N D FULLY G U ARA NTEE D 

1721 Tape Rec. 
X5000 Tape Rec. 
GX370 Tape Deck 
4000D8 Tape Deck 
4000D8 Dust Cover 
X200 Tape Deck 
X201D Tape Deck 
1201D Tape Deck 
03[220D Tape Deck 
01280D Tape Deck 
X1810D Tape/8 track Deck 
GX1900D Tape/Cats Deck 
X2000SD Tape/ Cos/21 Track Rec. 
CR8I 8 track Rec. 
CR8I D 8 track Rec. 
CR81T 8 track/Receiver 
CR80D88 8-track 
CR8088 8 track system 

£73 95 
199 95 
£259 95 
£73 95 
14 75  DXC40 Cassette Re, 
299 95  GX.CIOD Cassette De,1. 
8132-95  GXC4OT Cruisette/Receiver 
£169 95  OXG45D Cassette Deck 
£148 50  0 XC46D Cassette Deck 
£249 40  GICC46 Cassette Recorder 
1189 95  OXCROD Cassette Deck 
£177 25  0 XCII5D Cassette Deck 
1223 30  C1.135D Cassette Deck 
£80 95  AA6300 Receiver 
865 95  AA8030 Receiver 
£118 90  AA8080 Receiver 
£122 50  AA8500 Receiver 
£145 Oft  ADMI1 Microphones (Pair) 

Carriage 50p extra. (Recorders & Decks 75p) 

DOLBY SYSTEM NOISE 
REDUCTION UNIT 

• 
Ril RIR • 

Improves the performance of cassette and 
semi-professional recorders.  Reduces tape 
hiss by 3tIB at 600Hz, 6dB at 120011. and 
10dB for all frequencies above 3000Hz. 
Controls for input levels and noise reduction 
on record and replay. 2 meters for Dolby  - 
level.  Off  tape  monitoring.  Frequency  HOSIDEN DH-02S STEREO HEADPHONES 
response: 20Hz to 15k11. ± IdE l9kHz  Wonderful  value 
- 35dB. Ellze 151̂  x  x 31". AC 200/250V.  and excellent per-

formance combined. 
PRICE  Adjustable  head-

band. 8 ohm Im-
pedance. 20-12,000 
cps. Complete with 
lead  and  plug. 
ONLY 13437. P. * 
P. 12p. 

GENUINE BARGAIN! 

£81 25 
£66 95 
£123 95 
£89 95 
£103 50 
£115 95 
£111 £5 
£110 25 
£59 50 
AU 50 
£111 50 
1144 95 
1175 00 
£7 50 

KOSS SP 3XC 
STEREO 
HEADPHONES 
Response 
10-15,00011x. 
Impedance 4-6 ohms. 
Brand new, Boxed & 
fully guaranteed 
(List £8.501. 
OUR PRICE II 50. 
P. & P. 25p. 

OUR  E32,50 cart.. sop. 

1021 STEREO 
USTEN1NG 
STATION 
For balancing and 
gain  selection  of 
loudepeakers  with 
additional  facility 
for stereo headphone 
switching.  2 gain 

controls, speaker on-off slide switch, stereo 
headphone sockets. 6" x 4" x 2.  23-26, 
P. & P. 15p. 

MIXER PREAMPLIFIER 
6 microphone in-
puts each with 
individual  gain 
controls enabling 
complete mixing 

facilities. Battery operated. 95" x 
Inputs Mies; 3 x SmV 60K:2 x 3mV 600 ohm. 
Phono meg. ImV 50K.  Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

113-97. P. & P. 20p. 

7E4035 STEREO 
HEADPHONES 
Low cost high perform-
ance stereo headphones. 
Foam rubber ear cupe 
Adjustable  head-band. 
8 ohm impedance 25-
18,000 Hs. With lead and 
stereo jack plug. ONLY 
6197. P. & P. 12p. 

NEW GARRARD 
MODULES 

Popular range of Garrard decks with Shure 
cartridge  fitted  in  deluxe  plinth  with 
hinged lid. 
SP25 III Module/M75-6  212-50 
AP76 Module/M75-6  SU N 
AP96 Module/1175-6  2313-75 
Zero 1008 Module/1193E  163410 

Can. 50p extra any item. 

HOSIDEN DH-013S DE-LUXE STEREO 
HEADPHONES 

Features unique mech-
anical 2 way units and 
fitted adjustable level, 
controls. 8 ohm im-
pedance 20-20,000cps. 
Complete with sluing 
lead & stereo jack plug 
17-27. P. & P. 12p. 

TAPE 
CASSE1TES 

Top 
quality 
HI-FI 

Low Noise 
in Library 
cases. 

ON  3 for 75p 
C90  3 for ill 05 
C120  3 for 11 85 
Tape Head Cleaner 30p each. 
P. & P. 10p extra. 

7 

10 tom 12 35 
10 5.e 13110 
it. 5,e £4 BO 

SPECIAL OFFER! 
ROTEL RH700 
STEREO HEADPHONES 

20-20,000Hz.  8-16  ohm. 
(List 19-98).  OUR PRICE 
18-71. P. & P. 25p. 

TRANSISTORISED FM TUNER 

6  TRANSISTOR 
HIGH  QUALITY 
TUNER.  SI MI 
ONLY 6 x 4 x 21in. 
3  I.F.  stagea. 
Double tuned dis-
criminator.  Ample 
output to feed moat 

.'':  u. n 9V battery. Coverage 
88-10851c/s. Ready built ready for use. Fan-
tastic value for money. 55-574. P. & P. 125p. 
Stereo multiplex adaptor. 14 971. 

TE 1018 DE-LUXE 
MONO HIGH IMPE-
DANCE HEADSET 
Sensitive.  eolt  earpads. 
adjwitable headband. 
Magnetic, impedance 2,600 
ohm.. 
11.97. P. a P. 15p. 

HAND HELD 2- WAY 
W ALKIE TALKIES 
Industrial quality in robust metal CA Wr. 

Battery operation. VoillIne and squelch 
controls. Call button and press to talk 
button. Telescopic  aerial.  Complete 
carrying case-. 
2 channel  £52.50 
300 rnW  Post 50p. 
3 channel  £79  sn  Pair. 
2 watt  s'  110p. 

G. W.S MITH 

& C O (R A DI O) LT D. 
Also see previous pages 
and opposite page 
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•  • 
O UR  £ 4.90 
PRICE  ••• 

FANTASTIC OFFER! 
NIKKO 
TRM 50 
STEREO 
AMPLIFIER 

List price £59 50 
OUR PRICE 

17 + 17 watts tole /dere., amplifier with inputs for Magnetic and 
Crystal phony, Tuner, Tape, Aux and Tape Monitor. Outputa 
for two pairs of stereo speakers and Tape. Stereo headphone 
socket. Pull range of controls Including loudness control, scratch 
filter, etc. Sire 13" x SI" x 31'. Unrepeatable offer-limited 
atocks1 

£39•95 
Carriage 50p 

NIKKO 
TRM.S0 SYSTEM 

NIKKO TRM50 
17 + 17 watt 
rrns.  stereo 
amplifier,  BSR 
MP50, plinth & 
cover. Goldring 
G800 cartridge, 
pair of Linton 2 
speakers and all 
leads. 

Carr. and 
Ins. L1.50 

LEAK DELTA 30 
SYSTEM 
Leak Delta 30 stereo 
amplifier,  Goldring 
GL75,  plinth,  cover 

and 0800 cart-
ridge. Pair of 
Leak  1 5 0 
speakers  and 
all leads. 

O UR  £123-50  Carr. and 
PRICE  Ins. LI 50 

TELETON SAH20613 
SYSTEM 

Teleton SAQ206B 
8 • 8 watt Ampli-
fier, BSR MP60, 
plinth & cover, 
Goldring G800 
cartridge, pair 
of  Apollo 

speakers  and  all 
leads. 

O UR  £54-40  Carr. 
PRICE  Li 50 
Amplifier only, £22-95. Carr. 50p. 

AUDIOTRONIC ACR 3500 
14W, LW 
CAR RADIO 

Fully tranals. 
torised, dual waveband. 
Elise 6f"  41"  2". 
12v. D.C. Neg. or Pos. earth. Complete with 
fixing kit. speaker and lead.. 
ONLY 27 sa. Post 20p. 

SUPER BARGAIN! AUDIOTRONIC ACP.8 
8-TRACK CAR STEREO TAPE PLAYER 

Tone, volume and balance controls. Track 
selector. Complete with matched pair of 
stereo speakers, connection, and fittings. 
ONLY 215 66. Post 30p. (Illus is example 
only). 

1111.001 HEAD 
SET AND BOOM 
MICROPHONE 

Moving (loll. Ideal for 
language teaching, com• 
municationa. Headphone 
imp.  15 ohms. Micro-
phone imp. 200 ohms, 
114 62. P. 5 P. 15p. 

W HARFEDALE 
LINTON SYSTEM 

Wharfedale 
Linton Ampli-
fier, Linton 
Turntable..pair 
of Linton 2 
peakers and 
all leads. 

O UR  j• I 0 4. 00  Carr. and 
PRICE  '•• •  Ins. L1.25 
LINTON RECEIVER SYSTEM £165 00. 
Carr. S Ins. gl 25. 

AMSTRAD 8000 II 
SYSTEM 

Amstrad 8000 11 7 4- 7 
watt amplifier. BSR 
MP60, plinth and cover, 
Goldring 0800  --
cartridge, pair 
of  Apollo 
speakers  and 
all leads. 

O UR  /48.25  
PRICE  ••• 

Carr. 
£I.00 

Amplifier only, £I6.95. Carr. 509. 

B.S.R. TOSS 8-TRACK STEREO 
TAPE PLAYER DECK 

Integrated preamps (output 125 mV) 
to feed into any stereo amplifier. 
Automatic and manual programme 
selector. 4 pole synchronous motor. 
210/240 V. 

O UR PRICE £16-25  Post 
50p 

SPECIAL PURCHASE! 
FERGUSON 
3414 STERE O 
TUNER 
AMPLIFIER 
TURNTABL 
U NIT 

10+10 
watts rms. 
Five push buttons with separate scales 
for pre-tuning to desired FM station. 
Housed  in  a handsome  walnut 
finished cabinet with BSR P128/MP60 
record deck with Goldring G8001-4 
stereo magnetic cartridge. Offered 
complete with cover and a pair of 
matching  Medway  Speakers,  size 
18"x II" x 8". TODAY'S VALUE AT 
LEAST £1251 

O UR  
PRICE •"• 
Carr. & Ins. LI • SO. 

G.W.SMITH & CO (Radio) LTD 
Personal Callers Welco me -All Branches Open 9-6 Mon. to Sot  34 LISLE STREET. LONDON W C 2 

311 EDG WARE ROAD LONDON. W 2 

ret#, WEA T 
SAVE UP TO 
33)S% OR MORE 
SEND S.A.E. FOR 
FULL DISCOUNT 
PRICE LISTS AND 
PACKAGE OFFERS! 

SAVE LLE's 
PHILIPS GA308 
TRANSCRIPTION TURNTABLE 
2 speeds 334 and 45 
rpm. Lightweight tu-
bular counterbalanced 
arm. Belt driven low 
speed  synchronous 
motor. Viscous dam-
ped  pick  up  lift / 
lower device.  Com-
plete with teak plinth 
and hinged cover. 
0A308 leas cartridge 
List 23665). 
OUR PRICE 224•60. P. a P. 50p 
LIMITED NUMBER ONLY1 

RECORD DECKS (e. a P. 600 

LEAK BARGAINS! 
LIMITED OFFER! 

ALL STOCKS BRAND NE W AND 
TEED 

...  £S7-95 

...  £55.95 
£67.95 
£I27.50 

...  L37.50 

...  £47.95 

Delta 30  E46,-9 
Delta 70 
Delta FM  ... 
Delta AM/FM 
Delta 75  . 
Leak 150 pair 
Leak 250 pair 
Leak 600 each  £33. 95 
P. & P. 50p extra each item. 

ROTEL BARGAINSt 
All twim new and guaranteed 

E22-50 
£14-95 
£48.25 
£45.95 
LS7.50 
L70-95 

RA2I0 Amp... 
RA3I0 Amp ... 
RA6I0 Amp ... 
RX 150 Receiver 
RX200 Receiver 
RX400 Receiver 
P. & P. 50p extra any item. 

WHARFEDALE MID-RANGE HI-Fl UNITS 
As used in world famous 
ayatern. 5" di,. Imped-
ance 4/6 ohms. High this 
ceramic nugnet .20 watts 
rms. Brand nee 21,90. 
Carr. 37p. 

HOMER INTERCOMS 

Ideal  for  home 
'mice.  store.,  fac-
tories, etc. Supplied 
complete with bat-
teries,  cable  and 
tree inntructionn. 

2 Station, 22 97, 3 Station Mb 85, 1'. 4 P. 15p 
4 Station II 82, P. 4 P. 17p. 

CREDIT TERMS AVAILABLE FOR 
CALLERS AND MAIL ORDER 
CUSTOMERS ON PURCHASES 
OF £100 AND OVER. 

ACCESS I BARCLAYCARD WELCOME 

10 TOTTENHA M CT RD LONDON. IN 1 
27 TOTTENHA M Cl RD LONDON. W 1 
2 5712 58 TOTTENHA M CT RD LONDON. WI 
3 LISLE STREET. LONDON 141 C 2 

BAIL McDONALD 
C114 Mini  £4 97 
C129 Mono  28 60 
C137  £8 35 
MP60  29 50 
610  112 95 
810  231 25 
210/TPD3  £8 75 
MP60/(1800  212 95 
MP60/TPDI £16 05 
MP60/TPDI/G8iiii 

219 50 
MPOO/TPD2 £14 35 
610/TPD1  £18 95 
510/TPDI  £17 95 
HT70  £13 99 
HT70/0800  £17 25 
HT70/TPD1 £20 35 
11170/TPD1/080ii 

£23 90 
810 Plinth/Co, er 

29 25 

001f110188EUR 
BDI Kit  £10 90 
BD1 Charisis £13 60 
BDI/SAU2/PlInth 

233-10 
BD2/SAU2/Chassie 

£26•95 
BD2/SAU2/Plinth/C 

233 85 

GARRARD 
2025 T/C Stereo 

2.8 50 
40B Stereo  £9 25 
SP25 III  110 25 
SP25 111/M75-0 

216 95 
Br23 III Module/ 
M75-6  £28-50 

SL6513  £13 75 
AP76  £17-95 
AP76 Module/ 
6175-6  £33 80 

SL72B  £21 95 
SLOSH  £32 25 
401  125 95 
ZERO 100.1  £38 95 
ZERO 10014  236 95 
ZERO 1008 M.,11 
5193-E  £52 60 

AP96 Module/ 
M75-6  £38 75 

000DKANS 
TD100 Teak £51 95 
TI,100 White 158 25 

GOLDRING 
0149/2  218 50 
(mr2  £20 95 
13L72/P  £27 50 
Plinth 69/72  £7 02 
LID 72  £3 25 

228 95 
OL75P  £35 25 
Plinth 75  £7 95 
LID 75  £3 60 
099  £19 25 
(11.85P/C  £56 95 
0101P/C  £20 50 

HACKER 
OP45/30  £411 50 
T45 Table  £4 95 

LEAK 
Delta Turntable 

£52 50 

MICRO-SE MI 
MRIII  £29 50 
MR111 Plinth A 
Cover  £9 50 

PHILIPS 
0.1105  £16 95 
OA160  £27 00 
0A308 Trak £24150 
GA2I2  £56 75 

PIONEER 
PL12D  234 50 
PL15C  £51 35 
PLA35  £82 66 
PL50  1111 85 
PL4ID  £118 50 
PL81  £119 95 

THO MAS 
TDI25 11  WI 50 
TD125AB II £99 95 
TX25  £6 95 
TD160C  £56 95 
TO150A II  £35 95 
TD150All II £39 95 

W HARFEDALE 
Linton Turntable 

226 95 

PLINTHS & COVERS (es & P. 500) 
Budget 81'25, etc. 
Budget AP76/Zero 1008 
Budget R.S.R. 
EINE 2000 Syntem 

itt 20 
24 60 
*3-26 
134-50 

RECORD DECK PACKAGES IF. S P. 60p) 
Deck, aupplied with 
stereo  cartridge 
ready wired in plinth 
with cover. 

GARRARD 
2025TC/9TAHCD 
era ill/0800 
er25 III/M75-6 
8P25 III/M44-7 
SP25 111/M44-E 
151.25 III/M55E 
AP76/0800 
AP76/M75-11 
AP76/2155E 
AP76/M75EJ 
A P76/0800E 
AP76/6144E 
AP76/M75ED 

B.S.R. MoDONALD 
64 P60/0800 
MP60/M44-7 
fdP00/5144-E 

GOLDRING 
0L75/0800 
01.75 an00E 

Ted. 01-637 2 2 32 
TwX 01-636 3715 
Tel 01-580 0670 
Tel 01-437 8204 
Ted 01-437 9155 
Te1. 01-262 0387 

£12 75 
£18 50 
218 50 
£19 75 
£20 95 
£22 40 
f27 95 
£30 25 
230 50 
£32 60 
£30 75 
£30 50 
238 95 

£17 50 
£18 95 
£19 95 

239 50 
242 50 

•0  °taws 10 
11 12 0•010.   G.Hn 

lonclen W 
T•I 01 H2 5142 
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GARRARD SP25 Mk. III AMPLIFIERS 
Special Purchase. Li mited nu m-

availabl• 

G  d SP25 Mk. III  £oldring 0800  L17.45 
Teak plinth and tinted cover 
All leads supplied. 
Please add CI 25 P. & P. & Ins. 

TURNTABLES 
Please add 75p P. & P. Sr Inc 
Connoisseur BD( Chassis  £12 75 
  SP25 Mk. III  £9 90 

G  dAP76  £17 - 20 
G  d SL65B  £13 95 
G  d401  £28 75 
G  d Zero 100 (Auto)  £36 90 
G  d Zero 100 (Single)  £35 90 
BSR MP60  £9 40 
Goldring 01.72  £20 90 
Goldring GL72,P  £27 43 
Goldring GL75  £26 85 
Goldring GL75/P  £34 95 
Goldring 10I/P.C.  £20 00 
Wharfedale Linton + cart.  £2.5 90 
Thorens TD125AB Mk. II.  £91 45 
Thorens TDI50 Mk. II  £27 95 
Thorens TDI60  AS & C  £53 95 

TUNERS 
Ple•se add 135p P. & P. & Inc 
Amstrad Multiplex 3000  £27 25 
Armstrong 523  C39 - 50 
Armstrong 524  £31 45 
Rogers R•brook FET4 
(Chassis)  £35 75 

Rogers Rirbrook FET4 
(Cased)  £38 95 

Rogers RIbourne FET4 
(Chassis)  £45 00 

Rogers RIbourne FET4 
(Cased)  (49 50 

Sinclair PRO60 (Module)  C le 95 
Sinclair 2000'3000 Tuner  £29 90 
Leak Delta FM (Cased)  £53 60 
Leak Delta AM FM (Cased)  £63•75 
Alpha Highgate Friso  £37 95 
Metrosound FMS20  £38 65 
Philips RM690  (33 00 

TUNER/AMPLIFIERS 
Please add LI P. & P. & Ins. 
Alpha Highgate 150  £49-75 
Armstrong 525 (Teak cased) (69-45 
Armstrong 526 AM, FM 
(Teak cased)  £77 25 

Leak Delta 75  El 19 00 
Teleton 2100  £32 50 
Goodmans One Ten  £98 90 
Goodmans MOD90  £85 SO 
Rota) 150  £49 50 
Rotel 400  £75 SO 
Rogers Ravensbrook 
(Teak cased)  £77 00 

Rogers RIbrook (Chassis)  £72 00 
Alpha FR 3000. New product (72-00 

All prices correct 
at time of press 

E & Cri E. and ore 
subiect to 
olterotions 

Global's GOLDEN 
•  guarantee • 
Ut WillaliTU NAY WINN / Ws a Ple0141 
• Ind Of WOOS IS Mlle TO it 611111111ILY 
IM MO VI ell IIONACt Tel SAID BOOM 
VITNOY1 Mil = OM amseeorme 
MIRO BY N1fACT 1.. 11 1101TIS 

Ple m add 85p P. Sr P. & Ins. 
Amstrad 8000 Mk. II  £14 95 
Amstrad IC2000  (2.7 • 50 
Amstrad Integra 4000  £22 • 50 
Armstrong 521 (Teak cased) £43 90 
Alpha Highgate 212  £2.4 85 
Alpha Highgate FA300  132 25 
Alpha Highgate FA400  £315 - 65 
Leak Delta 30  £44 85 
Leak Delta 70  L54 90 
Metrosound ST2OE  £24 20 
Metrosound ST60  £45 95 
Pioneer SA600 & 610  (57 25 
Pioneer SA500A  £31 95 
Pioneer SAI000  £96 95 
Rogers R'brook (Chassis)  £37 95 
Rogers R•brook (Cased)  £41 SO 
Rogers RIbourne (Chassis)  £49 • 95 
Rogers R:bourne (Cased)  £52 75 
Sinclair PRO60 2 X Z30/PZ5 £I4 70 
Sinclair PRO60 2 X Z30/PZ6 £I6 70 
Sinclair PRO60 2 X Z50/PZ8/ 
Trans  (21 95 

Sinclair AFU (Filter Unit)  £4 20 
Sinclair 605  (17 -95 
Sinclair 2000 Mk. II  L21 SO 
Sinclair 3000 Mk. II  £28 00 
Wharfedale Linton  £39 70 
Teleton SAQ 307  £2.2 95 
Rotel RA3I0  £34 95 
Ftotel RA6I0  152 95 

SPEAKERS 
Please add CI SO per Pair 
P. & P. & Ins. 

Price per pair 
Arnstrad 138  £I3 90 
Wharfedale Denton 2  (211 40 
Wharfedale Linton 2  £35 40 
Wharfedale Melton 2  (45 90 
Wharfedale Dovedale 3  £59 80 
Celestion Ditton 120  (38 40 
Celestion Ditton 15  £51 00 
Celestion Distort 25  £134 50 
Celestion County (new prod.) L34 50 
Goodmans Double Maxim  (47 40 
Goodman, Mezzo 3  L45 95 
Goodrnans Magister  (82 95 

Special bulk  - 
purchase 

£2.90* 
Plus 65p P. & P. & In 
Finished in teak veneer with tinted 
dust cover. (Fully assembled). For 
G  d  51'25;  2025TC;  3000; 
AT60;  2000;  2500;  3500;  5)00: 
1025;  SL65B;  Also  for  BSR, 
McDonald MP60 and others. 
For  AP76;  AP75;  SL72B; 
SL9513.. £3 -90  65p. P. & 
& Ins. 
Also finished in walnut to 
Japanese eouiPment —at no 

CARTRIDGES 

51.75: 
P. 

match 
extra. 

Please add lOp P. & P. & Ins. 
Goldring 0850  (3 • 35 
Goldring 0800  C4 70 
Goldring G800E  £7 50 
Goldring 0800 Super E  £14 15 
Shure M3D  £3 70 
Shure M44E  £4 75 
Shure M55E  L5 55 
Ortofon SLI5  £15 85 
Sonotone 9TAFIC  (I 35 

LORAL AUDIO 
DISCOUNT WAREHOUSES 

Depto(31 174 Pentonville Road, London, Ni. Telephone 01-270 17011 

Or: 4 Nigh View Parade, Redbridge lane East. Woodford A   
Ilford, Essex.  Tel: 01-550 

Open Monday to Saturday 9 30 am to 
6 p m LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS. Order wish confident e Send Postal 0(der  Cheque 
. Money Order Bane Or•tt Giro or Cash by Registered 

Mail  CAL t PIS Please nous that S  ran nosy be accepted toge ther 
wish cheque ca ds Inns Barclay Cardl 

HOW TO MAKE THE 
DIGITRONIC SOLID-STATE 
DIGITAL CLOCK USING 
JUST 30 BITS 
Full instructions in this month's issue for 
versions with either four or six figures 

PLUS A 

FREE 6" x 5" TRANSFER 
SHEET OF LABELS FOR 
AUDIO EQUIPMENT 
Easy to apply and ideal for an impressively 
professional finish 

And many other constructional features, includ-
ing directions for making an electronic maze 
that will keep everyone amused for hours. Its 
cost? Around £2. 

All in the March issue on sale now 20p 

PRACTICAL WIRELESS 

become 
a RADIO-AMATEUR! 

learn how to become a radio-amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free!  Brochure, without obligation to 

BRITISH NATIONAL RADIO 8c 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME:   

ADDRESS: 
EBB. 33 

 BLOCK CAPS please 

2 Inmates Iron, RING S CROSS EUSTON & ST PANCRAS 
on main road leading to the East and West Country 
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FOR 
RAPID 
SERVICE 

TRANSFORMERS 
all with 0-250 Volt primaries 
Miniature 
MM6 6V. 500mA + 6V, 500mA 
MMI2 I 2V. 250mA + I2V, 2.50mA 
MM20 20V. 150mA + 20V. 150mA 

£.29 plus 13p P & 
L.T. 
LT I 6 3V, I SA -75p plus 18p p  p 
LT2 6 3V. 3A -87p plus 26p P & 
LT3 12V. 1 5A -117p plus 26p p. C p 
1.14  12V.  3A -L1 31  plus  30p 

• & P. 
1.15 9-0-9V, 0 SA -7Sp plus 2Ip 

P & P. 
1.16 I2-0-12V. 1A -95p plus 26P 

P 8 P. 
Multi-tapped 
M130/2 0-12-15-20-24-30V. 2A -

/1 95 plus 309 o  P. 
H MO/ 1 0-5-20-30-40-60V,  IA -

L2 10 plus 30p p  p 
11160/ 2 0-5-20-30-40-60V, 2A -

12 95 plus 34p p  p 
Ch   
CT/01 IA -11 05 plus 26p p  p 
CT/02 2A-(1 30 plus 30p p & p 
CT/03 4A -11 60 plus 30p p. & p. 
Secondaries -0-5-11-17V 

Speaker Matching 3 8 160 
Example 1611 speaker to el) 
amplifier  ,90p plus 20p P. & p.   

614RLAND BROS. iTD 
DEPTFORD BROADWAY, LONDON, SES 41411 

SEMICONDUCTORS, etc. 
Zeners -400m W ISp; I SW, nip 
L.D.R. -ORPI2, 56p 
S.C.R. -400 P.I.V., 3 OA, 57p 
Bridge  rectifier -40  P.I.V.,  I 5.9. 
50p 

Bridge rectifier -200 P.I.V., 2 0A. 
50p 

Transistor sockets -7p 
1.C. sockets -I4 pin, 10p: 

16 pin, 10p 
1N4001 -50 P.I. V., I 0.9. 6p 
I N4002 -100 P.I.V., 1 OA, 7p 
I N4003 -200 PTV.. 1 CIA, Bp 
I N4004 -400 PAN.. 1 0A, 9p 
I N4005-600 P 1.V , I OA, lip 

ALUMINIUM BOXES 
with lids and screws 
Typs  L.  W.  D. Pric• p.& p. 
GB7 • Slin 2in liin 39p  ISp 
G1111 • On  4in  lion 39p  I SP 
GB9 • On  ltin liin 30p  13p 
GBIO•  Sim 4in  Iiin 44p lee 
Gal I  On  lion 2in  3111p  13p 
GBI2  3in  2in  'in  33p  13p 
GBI3  6in  Iin  2in  51p  113P 
GBI4  7in  Sin  2f in 63p  19p 
GBI 5  llin  frin  Sin  Sip  26P 
GBI6  10in  ?in  Sin  92P 26P 

 •„,.. )• These sizes fit 
standard 

  veroboards 

EQUIPMENT CASES in plain 
aluminium with sloping front panel 
Type H.  W.  D.  Price p.11 p. 
SF1  lin  Skin  2iin  45p  lip 
SF2  1in  71in  3;in  60p  I6P 
SF)  2in  9f in  4lin  75p  19p 
Stove - enamelled 
silver-grey  ham.  - 
mer finished. 15p 

CONSOLE CASES 
in plain aluminium, ideal for mixers, 
instruments, etc. 
Type W. A B C D Price p. & p. 

in in in in in 
GB20  9 9 3i2  3 £1.41  30p 
GB21 10 9 342 3 £1.59  30p 
GB22 12 9 342  3 £1.72  30e 

b   

I  A  I 

VEROBOARD 
01  015 

Six*  matrix  matrix 

i II r.:  . 3irr‘ 2.1p  169 i  14p  25p 
3 in • 3lin  14p  2.5p 
3 in • Sin  17p  29p 
I in • 2iin  75p  57p 
Ilin • 3Sin  LI  75p 
Pins -either size, packet of 36, Illp 

ELECTROLYTICS 
10F  450V  19p  1,000/iF 
2/.1F  450V  20p  1.000,AF 
4/1F  350V  14p  2.000pF 
S1aF  450V  I 7p  2,000p F 
16AF  450V  I Ilp  2.51:10,iF 
25/IF  25V  7p  2,500p F 
25/i F  50V  10p  3.000µF 
32/IF  450V  17p  5.000AF 
50/aF  SOV  10p  5,000/iF 
10OµF  25V  10p  8-8/iF 
1000F  SOV  I 1p  8-16/aF 
250pF  25V  14p  16-16//F 
250/IF  SOV  17p  16-320F 
500pF  25V  19p  32-32,,F 
500,1F  50V  15p  SO-50“F 

25V  17p 
SOV  42p 
25V  3flp 
SOV  53p 
25V  45p 
SOV  60p 
2SV  41Ip 
2SV  60p 
SOY LI 10 
450V  Illp 
450V  lOp 
450V  279 
450V  63p 
450V  499 
350V  39p 

MINIATURE ELECTROLYTICS 
I /iF  63V  6p  47/1F  I6V  7p 

2 2/AF  63V  69  47AF  25V  6p 
3 3/1F  63V  6p  61t.IF  I6V  6p 
4 7/iF  63V  6p  100pF  10V  69 
libiF  40V  7p  220/IF  I 6V  7p 
10AF  25V  6p  3300F  I6V  lip 
10IAF  64V  7p  470/iF  10V  I 1p 
160F  40V  7p  1.0000F  I 6V  !fp 
33/4  I6V  6p  I ,500/aF  I 6V  23p 

CASSETTE OWNERS' 

For Philips and similar cassette recorders 
PUI2 Power unit for connection to 

I2V + or - E car electrical 
systems. giving 74V. stabilised £3.25 

PUI4 As above but switched for L5.10 
6V, 75V or 9V output. 

PP75 Mains power supply. output LI Is 
7iV d c 

All units are complete with cable and plug 

CASSETTES 
Top quality British made, low noise, complete 
with transparent library cases -
C60 -409; C90-5Sp; C 120 -70p 

BATTERY ELIMINATORS 
suitable for transistor radios and similar light 
current equipment 
PP6 Input 240V a.c.  Output 6V d.c 
PP9 Input 240V a.c.  Output 9V d.c 

Price £1.50 plus 121, P. & P 

ILLUSTRATED 
CATALOGUE 

Post Free  15p 

CONTROLS, Log. or Lin. 
Single. less switch. 15p 
Single, D P. switch. 14p 
Tandem, less switch, 40p 

10k 0. 250 n. SOku. 100411.  25040. 
S0000, IMO, 2Mfl 

RESISTORS 
Carbon 
All S.A. high-stability, El 2 values  .W. IP; 
iW. lip; IW, 4p; 2W. 6p 
Wire-wound 
SW, 10p; IO W. lip 

SWITCHES 
Toggle switches, standard site 
5W20-S.P.S.T. 19p; SW2I -D.P.D.T. 13p. 
Push Button. miniature, SW1 -1139. 
Wafer switches (rotary) -24p each. 
SW4-I pole, 12 way.  SW5 -2 pole. 6 way. 
SW6 -3 pole, 4 way.  SW7 -4 pole. 2 way. 
SW8 -4 pole. 3 way. 

BONDED ACRYLIC FIBRE 
B.A.F. wadding. ISin wide. lin thick.  The 
ideal lining for speaker enclosures.  509 Per 
yard p.8 p. one yard 12p; each extra yard 4p. 

TYGAN top quality loudspeaker covering 
material. Please send 6p for samples. sizes and 
prices. 

MAGNETIC COUNTERS 
Brand new. neat, 48 volt, 
5 digit counters. 60p 

PLUGS 
Car aerial 
CO-fleold 
D.I.N. 2 pin (speaker/ 
D.I.N. 3 Pin 
D.I.N. 4 pin 
DI N. S Pin. 180 
D.I.N. 5 pin. 240 
DI N. 6 pin 
Jack. 2I nun unsc eeeee d 
Jack. 2imm screened 
Jack. 3irrim unsc eeeee d 
Jack. 35 mm screened 
lack. Am unscreened 
lack. fin screened 
Jack,  , unsc eeeee d 
lack, stereo, screened 
Phono, plastic top 
Phono, plated metal 
Wander, red or black 
Banana 4mm. red or black 

LINE SOCKETS 
Car aerial 
Co-axial 
D.I.N. 2 pin ispeaker) 
0.1.N. 3 pin 
D.I.N. 5 Pin. 180 
D.I.N. 5 pin. 240 

• lack. 3f,mm 
Jack. in screened 
lack.  co. screened 
Phono, plated meta' 

149 
fp 
10p 
13p 
14p 
13p 
15p 
15p 
9p 
10p 
Sp 
12p 
12p 
20p 
209 
359 
Sp 
lip 
1p 
6p 

!Vt. 
SOCKETS 
Car aerial  Op 
Co-axial, surface  Op 
Co-axial. flush  fp 
D.I.N. 2 pin (speaker/  10p 
D.1.N. 3 pin  fp 
DI N. 5 Pin, In  9p 
D.I.N. 5 pin. 240  99 
jack, 2iivirn  10p 
lack. 3imrn  10p 

14p  lack, lin unswitched  15p 
17p  lack, lin switched  17p 
ISp  lack, stereo, switched  24p 
16p  Phono. single  Sp 
16p  Phono, 2 on a strip  79 
16p  Phono. 3 on a strip  fp 
15p  Phono 4 on a strip  10p 
49p  Wander, single, red or black Sp 
34p  Wander, twin strip  79 
14p  B  4mrn red, or black  6p 

CAPACITORS 
2 2pF  500V 
3 3pF  500V 
SpF  500V 
10pF  125V 
10pF  SOOV 
15pF  125V 
15pF  SOOV 
I OpF  SOOV 
22pF  125V 
22pF  SOOV 
25pF  SOOV 
27pF  SOOV 
33pF  125V 
33pF  SOOV 
39pF  500V 
47pF  I 2SV 
47pF  500V 
50oF  500V 
56pF  SOOV 
66pF  125V 
611pF  SOOV 
75pF  SOOV 
82pF  SOOV 
100pF  I 2SV 
100pF  500V 
I 00pF  SOOV 
I 20pF  500v 
150pF  125V 
I 50pF  SOOV 
I 50pF  500V 
180pF  SOOV 
200pF  SOOV 
220pF  125V 
220pF  SOOV 
250pF  500V 
270pF  SOOV 
300PF  500V 
330pF  125V 
330pF  500V 
390pF  SOOV 
470pF  12SV 
470pF  750V 
500pF  SOOV 
560pF  SOOV 
6110pF  125V 
61)0pF  SOOV 
i20pF  SOOV 

0 001/aF  100V 
0 00IpF  I2SV 
0 001/1F  400V 
0 001/1F  500V 
0 00 1/1F  500V 
0 00IAF  1,000V 
0 0015/IF  400V 
0 0015/aF  SOOV 
0 0015/1F  500V 
0 0018pF  SOOV 
0 002/a F  100V 
0 002AF  SOOV 
0 0022µF  125V 
0•0022µF  SOOV 
0 0022AF  1.000V 

5/1 
S/M 
S/M 
P.S. 
S/M  71 
P.S. 
Cer.  4 
S/Mi  71 
P.S. 

SM  S/11  771 
Cer.  4 
P.S.  5 
S/M 
S/M 
P.S. 
Cer.  4 
S/M 
S/M 
P.S. 
S/M  7 
S/M  7 
S/M  7 
P.S. 
S/M  74 
Cer.  S 
S/M 
P.S. 
S/M  7i 
Car.  S 
S/M 
5/11 
P.S. 
Cer.  3 
S/M  • 
Cer. 
S/M 
P.S. 
S/M 
S/M  UP 
P.S.  Sp 
Disc  Sp 
S/M  Sp 
S/M 
P.S. 
SIR  Sp 
S/M  Sp 
Mylar  39 
P.S.  6p 
Poly.  Igi 
S/M  10p 
Car.  Sp 
MDC 
Poly.  39 
S/M  10p 
Cer.  Sp 
S/M  10p 
Mylar  39 
Cer.  Sp 
P.S.  OP 
S/M  109 
MDC  6p 

op 

69 

0027AF 
003AF 
0033taf 
0033/1F 
0033µF 
0036pf 
0047pf 
00470F 
0047µF 
0047AF 
005AF 
005AF 
-0068pF 
0068pF 
•0068pf 
0082pF 
0082pf 
010F 
01µF 
01AF 
OlpiF 
01AF 
01AF 
01AF 
01µF 
01AF 
015pF 
OISAF 
02AF 
022pF 
022µF 
022AF 
0220F 
02211F 
033pF 
033pF 
047pF 
047pF 
047pF 
0470F 
047AF 
047AF 
1AF 
1AF 
I AAF 
111F 
I F 
I SpF 
22 0 
22pF 
22AF 
22AF 
33pF 
47AF 
47AF 
47/aF 
I OAAF 

500V 
500V 
I 2SV 
SOOV 
1.000V 
500V 
125V 
500V 
SOOV 
1,000V 
100V 
SOOV 
125V 
500V 
SOOV 
125V 
SOOV 
I 8V 
125V 
160V 
2SOV 
400V 
SOOV 
SOOV 
600V 
1.000V 
160V 
400V 
100V 
18V 
2SOV 
400V 
600V 
1.000V 
250V 
400V 
I2V 
160V 
250V 
400V 
600V 
1.000V 
by 
250V 
400V 
600V 
1.000V 
2SOV 
160V 
250V 
400V 
1.000V 
2SOV 
250V 
400V 
1.000V 
2SOV 

S/M 
Car. 
P.S. 
Poly. 
MDC 
S/M 
P.S. 
Poly. 
Sirl 
MDC 
Mylar 
Cer. 
P.S. 
S/M 
Poly 
P.S. 
5/M 
Disc 
P.S. 
Poly. 
M.F. 
Poly. 
Car. 
SIR 
MDC 
MDC 
Poly. 
Poly. 
Mylar 
Disc 
M.F. 
Poly. 
MDC 
MDC 
M.F. 
Poly. 
Disc 
Poly. 
M.F. 
Poly. 
MDC 
MDC 
Disc 
M.F. 
Poly. 
MDC 
MDC 
M.F. 
Poly. 
M.F. 
Fool 
MDC 
M.F. 
M.F. 
Foil 
MDC 
M.F. 

15p 
Sp 
6p 
6p 
6p 
15p 
fp 
6p 
10p 
6p 
39 
Sp 

1019 
lOp 
6p 

IOjp 
SOp 
4p 

10 0 
4p 
3p 
39 
SP 
30p 
7p 
fp 
3p 
3p 
3p 
50 
3p 
3p 
74p 
101, 
4p 
4p 
ligi 
3p 
3p 
4p 
Sp 
10p 
6p 
49 
Sp 
10p 
14p 
Sp 
6p 
Sp 
10p 
lip 
Op 
up 
15p 
15p 
1Sp 

Note: 
S/M =silver mica l%  tol. 
P.S. =polystyrene 24 % tot 
MDC -a.c. rain/4=300V. 
M.F. =Mullard min. foil. 
Cer. =ceramic. 

MAIL ORDERS  Sonle ite ms h•re a post and packing 
hater •how n •g•inst their,.  Where p & p is not shown 
the tharee  lip for •ny •electoon.  When both cl eeeee of 
goods are ordered the ch•rge is lip plus any p. & p. ch••ges 
shown  (Overseas  .1  Telephone 01.692 4412 
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Everyday Electronics Classified Advertisements 
SOUND SUPPLIES 
(Eleittronics) Co. Ltd. 

P.A. EQUIPMENT. Marshall amps. instruments 
and guitars, etc. TOA and Eagle amps and 
accessories. Reslo mica, etc. 
COMPONENTS. Resistors. capacitors, plugs, 
sockets, cables, audio leads, semiconductors, 
valves, vero board, etc., for the constructor. 
Power packs and car droppers for the cassette 
recorder or radio. 
S.A.E. for list and enquiries.  P.A. list 15p. 

12 Smarts Lane, Loughton, Essex 
Tat. 01-508 1715  Closed all day Thursday 

I -N -T-E-R - L-  - C-K - I- N G 
I PLASTIC STORAGE DRAWERS 

IN1,1 1111111 Ire! 
P 

• '1 t• Se•••1 

Newest,  nearest  syste 

ever devised for storing 
small parts and components: reloat 
ors, capacitors, diodes, trans Ito 
etc. Rigid plastic units, interlock °gather in 
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots re-
movable space dividers. Build up any size 
cabinet for wall, bench or table top. 
SINGLE UNITS (5' 2r 2r) ( I .35 Dosen 
DOUBLE UNITS £.23 Dozen 

(3D) £2•35 for 8 
DOUBLE TREBLE 2 drawers in one outer 
case (602) £3.155 for 8 extra large size (601) 
£3.30 for 8 
PLUS QUANTITY DISCOUNTSt Order 
a and over Deduct 5% in the C. Order L 10 
and over Deduct 7f% in the L. Order £20 and 
over Deduct 10% in the L. PackiPost..Carr.: 
Add 35p to all orders under £5. Orders over 
£5 P/P/C free. 
(Dept. EEO. 124 CRICKLE WOOD 

BROADWAY. 
LONDON N.W.2 
Tel: 01-450 4844 

11.5 

TWIT 

EX COMPUTER PRINTED CIRCUIT 
PANELS 
2 x 4 in. packed with semi-conductors and 
top quality resistors, capacitors, diodes etc. 
Our price 10 boards 50p (8p). With a 
guaranteed  min. of 35 transistors -data 
included. 

SPECIAL BARGAIN PACK 
25 boards for LI (25p). 

ELECTROLYTICS 
10,000g 75v, 33,0000 40v, 41 x 24 in. dia., 
25,0000 25v, 20,000“ 30v, 8,000 55v, 44 x 3 
in. dia. 50p (12p). 15,000m 15v, 44 x 2 in. 
dia. 20p (10p). 2,0000, 25v wire ended, 
3 x 1 in. dia. 15p (5p) or 12 for LI.50 (I5p). 

250 MIXED CAPACITORS  60p (8p) 
250 MIXED RESISTORS  60p (8p) 
3A STUD RECTIFIERS, 100 pin. 

4 for SOp (5p) 
ASSORTED RELAYS  8 for LI (25p) 
SUB MI N. CO-AX PLUGS & SKTS. 

4 pairs SOp (5p) 
MINIATURE GLASS NEONS 

12 for SOp (5p) 
REED RELAYS, MIXED 10 for SOp (5p) 
MICRO SWITCHES, MIXED 

8 for 50p (8p) 
PAPST EXTRACTOR/BLO WER FANS 
100 cfm -44 x 44 x 2  £.50 (28p) 
QUARTZ HALOGEN BULBS 
I2v 5Sw  SOp (5p) 

Postage and package for each item shown 
in brackets. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 

01-478 8499 

166 

MINI  MAINS  PACK  KIT.  Safe 
double  wound  mini  transformer, 
silicon rects., 1,000yF smoothing. De-
livers 9V d.c., 120 mA. Components 
with  data  sheet;  pack  buildable  to 
size  of  PP6,  etc.,  battery.  £0.90 -I-
U.K.  post  Sp.  By  mail  only  from 
AMATRONIX  LTD.,  396  Selsdon 
Road,  South  Croydon,  Surrey,  CR2 
ODE. 

FOR  ALL  YOUR  Electronic  Com-
ponent requirements. Send for free list 
to B.C. Electronic Supplies, 7 Regent 
Road, Huddersfield HD1 4NR. 

COMPUTER PANELS 5-13C108, Mod.. 4-50P 
(10p). Large panels 9' e 7)". Long lead trans. and 
Comps. EI. 10 Trans 25p (10p) E45. 16 Trans. 40p 
(10p). Wire ended neons 10-45P (80, 20-75p (8P)• 
Silicon diodes 650V if amp. on tag boards 10-30p 
(50. 22 way mains stepping switch with reset 130p 
(150). 

7Ib assorted components El SO 
216 assorted computer panels El 50 

J. W. B. RADIO, 
75 HAYFIELD ROAD, SALFORD II, LANCS. 
Postage in brackets.  MAIL ORDER ONLY 

Versatile 
MU M4AS 00' 10 in 

ONE   
MINI-LAB  Comprising 
• AC & DC Voltmeter • Audio Generator 
• Ohm Meter • Resistance Substitution 
• Capacitance Substitution  •  DC 
Ammeter • Battery Supply S  IRF Signal 
Generator • RF Field Strength Indicator 

This new, unique Instrument 
combines all you need for 
testing, Guaranteed, money 
back it not satisfied.  +25p. p&p 
Cash with order or send s.a.e. for Illustrated data sheet to: 

£11.25 

J. H. ASSOCIATES LTD.  (Dept. EE) 
Cricketfield Lane, Bishop's Stortford, Herts. 

EXPRESS COMPONENTS 

17 Albert Sq. London EIS IHJ, 

ETA 
FUZZ•TREBLE 
Ready built and tested 
COMPONENT BOARD 
for this E.E.project. 

£3.25 
£1.50( Less T1) 

SERVICE SHEETS 

SERVICE  SHEETS  for  Televisions, 
Radios, Transistors, Tape  Recorders, 
Record Players, etc., from Sp with free 
Fault-Finding  Guide,  S.A.E.  orders/ 
enquiries.  Catalogue  15p.  Hamilton 
Radio, 47 Bohe mia Road, St. Leonards, 
Sussex. Telephone Hastings 29066. 

EDUCATIONAL 

FREE 
TO ENGINEERS 
Whatever your age 
or experience you 
must read New 
Opportunities. It des-
cribes the easiest way to pass A.M.S.E., 
A.M.I.M.I., City & Guilds (all branches), Gen. 
Cert., etc., and gives details of courses in all 
branches of engineering Mechanics, Electrical, 
Civil, Auto, Aero, Radio. TV, Building, etc. 
You must read this book. 

Send for your copy today-FREE! 
B.I.E.T. BEE2, (CX), Aldermaston Court, 

Reading, RG7 4PF 
Accredited by the Council for the 

Accreditation of Correspondence Colleges 

BRITISH INSIITUTE Of ENGINEERING If CHNOLOGY 

TECHNICAL TRAINING in Radio, TV 
& Electronics thro' world-famous ICS. 
For  details  of  proven  home-study 
courses  write:  ICS  (Dept.  731E1), 
Intertext House, London SW8. 

SITUATIONS VACANT 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct- from - 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500 I p.a. 
After training, our exclusive ap-
pointments bureau -one of the 
world's leaders of its kind-intro-
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 
London Computer Operators 

Trapring Centre 
PILIOxford House 

9-I5 Oxford Street, W.I. 
Telephone: 01-734 2874 
127, The Piazza. Dept. 

Piccadilly Plaza, Manchester I. 
Telephone: 061-236 2935   

MISCELLANEOUS 
W ORLD RADIO TV HANDBOOK 1973, 
£2.80. Fortnightly World Radio Bulletin, 
£3.13 (ask for sample copy). How to 
Listen to the World, £1.90. Confidential 
Frequency List; stations' QSL policies, 
etc., £1.70.  P&P  10p per book; de-
liveries first class. David McGarva, Box 
114N, Edinburgh EH1 1HP. Giro account 
17 412 0001. 

SINCLAIR AMPLIFIERS. (p & p 75p) 
Project  60:  S60+ Z30's+PZ5  £14-20; 
S60+ Z30's+ PZ6  £16.20;  S60+ ZSO's+ 
PZ8+Trans, £20.50; Tuner £15-50; AFU 
£4.10; 605 £17-50; SAE for separate 
module  list.  2000  £20.25;  3000  £28: 
2/3000 tuner £28.80; IC-12 £1.85 (p/p 
free); Neoteric £43; Executive calcula-
tor £55. Mail order or callers, Econi-
sales, 9 Sherborne Road, Peterborough. 
(0733-60238). 

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,  carr.  £1-50p. 
S.A.E. for 3 leaflets. VELCO ELEC-
TRONICS, Bridge Street, Ramsbottom, 
Bury, Lancs. 
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1 PSYC HEDELIC MI NI-STROBE 
A very  PO WERFUL.  POCKET-SIZED 
STROBE-LIGHT that is SELF-CONTAIN-
ED and you can take anywhere. Go to 
parties and really BRAIN-FREEZE them 
with DAZZLING PSYCHEDELIC EFFECTS 
and STOP-MOTION FLASHES. Boffin's 
new MINI-STORE kit constitutes a fully 
solid-state electronic deifies which is 
COMPLETE  with  FUTURISTIC  case/ 
reflector unit, printed-circuit-board. elect-
tronics, and source-lamp-thl only extra 
is a battery which you can buy locally. The 
whole thing can be easily built in a few 
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash-rate. 
GET ONE (or two) NO W and BEGIN 
STEALING THE THUNDER at DISCOS 
and PARTIES with your own POCKET-
LIGHTNING!! 

SEND £1 95 for YOUR MINI-STROBE. 

To: Boffin Projects, 4 CunclIfle Road, 
StoneNigh, Ewell. Surrey. 

MUSICAL MIRACLES-
KITS to build quality accessories:-

WAA- WAA all parts, electronic & mech. EI 95 
FUZZORAMA quality fuzz box fol 75 P&P 20p 
BASS PEDAL 16' and 8' tones £35 

BUILD A SYNTHESISER OR AUTO RHYTHM 
from Clevirtron professional modules 

Cat. 15p from D.E. W. Ltd., 254 Ringwood 
Road, Flundown, Dorset 11H22 EAR 

KITS BUILT 

Radio, Hi-Fi, Test Gear, etc. 

Also equipment built to published 

designs or your specification. 

A. W oodrow, 31 Crowland W alk, 

Harden, Surrey. 

AT LAST Y O U CA N TRA NS MIT 
A N D FORGET AB O UT LICE NCE 

EXA MI N ATI O NS 

because this Ministry Approved transmitter/ 
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't 
be heard by conventional means. Actually it's 
T WO KITS IN ONE  because you set the 
printed-circuit boards and components for both 
the transmitter AND receiver. You're going to 
find this project REALLY FUN-TO-BUILD with 
the  EASY-TO-FOLLO W  instructions.  An 
extremely flexible design with quite an AMAZ-
ING  RANGE -has  obvious  applications  for 
SCHOOL PROJECTS, LANGUAGE, LABORA-
TORIES, SCOUT CAMPS. etc. 

GET YOURS! SEND £.50 NO W 
S.A.E. for details 

To:  BOFFI N  PR OJECTS,  DEPT.  KEE, 
4 CUNLIFFE ROAD, STONELEIGH, EWELL, 
SURREY. 

YATES ELECTRONICS 
(FLIT WICK) LTD 

DEPT. E.E., ELSTO W STORAGE DEPT. 
KEMPSTON HARD WICK, 

BEDFORD. 

RESIST ORS 
4WIskra high stability carbon film -very low noise--capless construction. 
W Mallard CR25 carbon film -very small body size 7 • 5 x 2.5mm. fW 2% 
lectrosil TR5. 
Power 
watts 

Values  Price 
Tolerance  Range  aysilable  1-99  100 -4-

50/s,  4-7(1-2 2M0  E24  1 -Op  0.8p 
10 %  3 . 3M0-10M0  Eli  1.0p  O'llp 
2%  100-1M  E24  3 Sp  3.0 
10%  ILI-3. 90  E 12  I-0p  0 •Bp 

i  5%  4-70-1110  Eli  I-0p  0 -Bp 
4  10 %  10-100  Eli  6p  5 • 5p 

Quantity vice applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0 5 watt 5% Iskra resistors 5 oH each value 4.7a to IMO. 
Eli pack 325 resistors 42.40. E24 pack 650 resistors L4'70. 

POTENTI O METERS 
Carbon track Skt) to 2110. log or linear (log IW, lin (W). 
Single, 112p. Dual gang istereo). 40p. Single D.P. switch 24p. 

SKELETON PRESET POTENTI O METERS 
Linear:  100, 250, 5000 and decades to 5M0.  Horizontal or vertical P.C. 
mounting 10 .1 matrix/. 
Sub-miniature 0. IW, Sp each. Miniature 0. 25 W. 69 each. 

TRANSISTORS 
AC107  15p  AFI24 
ACI26  12.p  AFI25 
ACI27  12p  AFI26 
ACI28  129  AFI27 
ACI31  12p  AFI39 
ACI32  120  AFI78 
ACI76  12p  AFI80 
ACI87  21p ' AFI81 
AC 188  21p , BC 107 
ADI40  50p  BC108 
ADI49  45p I BC109 
ADI61  33p , BCI47 
ADI62  36p I BCI48 
AFI 14  20p  BCI49 
AFI 15  20p  BCI57 
AFII6  20p  BCI58 
AFI 17  20p  BCI59 
AF117  38p  BCI87 

229  BDI31  75p  0C26  459  2N3702 
209  50132  75p • 0C28  509  2N3703 
209  BDI33  75p , 0C35  50p  2N3704 
20p  BFI 15  2.5p  0C42  12p  2N3705 
32p  BFI73  2.0p  0C44  lip , 2N3706 
32.9  BFI77  28p , 0C45  12p , 2N3707 
40p I BF I 78  31p  0070  12p  2N3708 
40p  BF I 79  32p  0071  lip  2N3709 
9p  BF180  32p  0072  lip  2N3710 
Op  BFI81  32p , 0081  lip  2N37I I 
9p I BFI94  15p  00820  lip I 2N4062 
lip I BF I 95  15p  2N2904  2.0p , 40360 
13p  BFI97  15p  2N2926R  9p I 40361 
13p  BF200  32p  2N29260 9p I 40362 
14p  BFY50  10p  2N2926Y  9p  40408 
14p  BFY51  20p  2N2926G 10p , ZTX302 
14p  BFY52  20p  2N3054  58p I ZTX500 
22p  BUIOS  2250  2N3055  60p I ZTX502 

13p 
12p 
139 
12.p 
1 1p 
lip 
10p 
I 1p 
I 1p 
lip 
17p 
35p 
35) 
409 
40p 
15p 
15p 
7.0p 

ZENER DI ODES  LI NEAR  IC'.  (OIL) I OIL SOCKET 
400m W 5% 3 • 3V to 30V, 12.p. I 709  32p  747  85p  14 and 16 pin 

741  28p  748  35p  16p 

DI ODES 
RECTIFIER 
BYI27 
BZY10 
BZYI3 
IN4001 
IN4004 
1N4007 

1250V 
800V 
200V 
50V 
400V 
1000V 

IA 
6A 
6A 
IA 
IA 
IA 

12p 
25p 
lOp 
7p 

12p 

SIGNAL 
0A85 
0A90 
0A91 
0A202 
IN4148 
BAI 14 

75p 
Sp 
7p 
Sp 
Ilp 

BRUSHED ALU MINI U M PANELS 
I2in •  15p;  I2in x 21in - Itlp; 9in • un- 7p. 

SLIDER POTENTI O METERS 
86mm x 9mm • 16mrn, length of track 59mm. 
SINGLE 10K, 25K, 100K log. or lin. 409. 
DUAL GANG, 10K -I- 10K etc. log. or lin. 609. 
KNOB FOR ABOVE 12p. 
FRONT PANEL 65p 
18 Gauge panel 12' x 4' with slots cut for use with 
slider pots. Grey or matt black finish complete with 
fixings for 4 pots. 

THERM1STORS 
VA1055S  15p 
VA 10665  15p 
VAI077  15p 
VAI005  15p 
VAI026  15p 
VAI033  15p 
R53  LI -35 

CO MPACT 
CASSETTES 
C90 65p  CI20 85p 

C. W.O.  PLEASE.  POST  AND  PACKING, 

PLEASE ADD 10p TO ORDERS UNDER Ct. 

Catalogue which contains data sheets for most of the 

components listed will be sent fr•• on request 

10p stamp appreciated. 

OPEN ALL DAY SATURDAYS 

M ULLARD POLYESTER CAPACITORS C296 SERIES 
400V, 0 00IAF. 0.0015AF. 0.0022AF, 0 0033AF, 0 0047ssF. 2fp. 0 0068AF, 0 01AF. 
0 015AF, 0-022µF. 0 033AF. 3p. 0.047AF, O. 0613µF. 0 IAF. 4p. 0 15µF, 6p. 0 22AF. 74P-
0 330F, 1 1p. 0 47AF. 13p. 
160V: 0 0IµF. 0 OISAF, 0 022ssF. 0 033AF, 0 047µF. 0 068µF, 3p. 0 1µF 3fp. 0- ISAF. 
44p. 0 22AF, Sp. 0 33µF, 6p. 13.47t1F, 7(p. 0 68AF, 1 1p. 1 OAF, 139. 
M ULLARD POLYESTER CAPACITORS C2.80 SERIES 
250V P.C. mounting: 0 01AF, 0 OISAF. 0 022AF. 3p. 0 033µF. 0 047AF. 0 068AF 
3fts. O. IAF, 4p. 0 15AF, 0 . 224.1F, 5p. 0 33AF. Si.p. 0 470F, Shp. 0 68AF, 1 1p. I OAF. 13p 
I SAF, 20p. 2.2,F, 24p. 

MYLAR  FILM  CAPACITORS  100k.  I CERAMIC DISC CAPACITORS 
0 00IsiF, 0 002AF, 0 005AF, 0 01AF. 0 02AF  100pF to 10,000pF, 29 each 
2fp. 0 04AF, 0 05AF, 0 068AF. 0 1µF. Ifp. 

ELECTROLYTIC  CAPACITORS -MULLARD 015 67 RANGE 
REPLACES C426, C487 RANGES 
(PF V) 1 0 63, 1 • 5,63. 2-2 63. 3• 3 63. 4.7 163. 6-840. 10 25. 10 63. 15116, 15'40, 
1563. 22 ,10. 2225. 22-63, 33 6 3. 33 40, 47 4. 4710. 47 25, 47140, 47 63. 68 6.3, 
68,16. 100 4. 100 ,10, 10025, 100 40. 150 6 3, 150116, 150 ,25, 220 14. 22010, 220 ,16, 
330 4, 330,10, 470 6-3. Sp each.  68 63, 15040.  220 25. 330 16, 470.10, 680,6-3, 
1000 4 9p.  100 63, 150 63, 220 40, 470 25, 680 16. 1000 10. 1500/6-3 12.p.  22063, 
470 40. 680/25, 1000 16, 150010. 2200 6 3, 15p.  330 63, 680/40. 1000;25, 1500,16, 
2200 10, 3300 6 3, 4700 4, 18p. 

SOLID  TANTALU M 
0 • luF  35V 
0.22AF 35V 
0 • 47uF 3SV 
1'OuF  35V 

BEAD  CAPACIT ORS 
2 • 20F  35V 
4 • 7uF  35V 
6 8uF  25V 
100F  25V 

220F  I6V 
330F  10V 
470F  6 3V 
1000F  3V 

lip 

ELECTROLYTIC CAPACITORS Miniature P.C. mounting  Sp each 
(JA N): 10/12, 50112. 100/12. 200/12, 5/25, 10/25, 25/25, 100/25. 

VEROBOARD 
0-1 
2.2p 
149 
249 

34 x 5  28p 
759 
100p 

24 x 
ti 

2+ o31 x 34 

2 31 
17 x 5 (plain) 
17 x 3f (Plain)  - 
I 7 x 2f (plain) 
24 x S (plain) 
24 • 31 (Plain)  - 
Pin insertion tool 52.p 
Spot face cutter  429 
Pkt. 50 pins  20p 

LARGE (CAN) ELECTR OLYTICS 
1600AF  64V  74p 
2500AF  40V  74p 
2500AF  50V  58p 
2500s.F  64V  80p 
2800AF  100V  L2 60 

0 • 15 
17p 
21p 
7.1p 
211p 
57p 
78p 
82p 
60p 
42p 
12p 
Ilp 
52p 
419 
2.0p 

JACK PLUGS AND SOCKETS 
Standard screened  Itlp  2.5mm insulated 
Standard insulated  lip  3-5min insulated 
Stereo screened  35p  3 • Srmn screened 
Standard socket  15p  2 • 5rnen socket 
Stereo socket  111p  3 • 5mm socket 
D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180°. 5 pin 240°, 6 Din 
Plug lip.  Socket lip. 
4 way screened cable 15p/metre 
6 way screened cable 22p metre 

So 
sp 
139 
BP 
Bp 

BATTERY ELI MINATOR  LI -50 
9V mains power supply. Same size as PP9 battery 

3200µF 
4500AF 
4500AF 
5000AF 

I6V  50p 
I6V  50p 
25V  LI -68 
50V  LI -10 

HIG H VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0-01AF  10p  0.047AF  139  0 • 22AF  209 
0-022AF  12p  0-14F  16p  0. 47AF  22p 

SM OKE AND CO MBUSTIBLE GAS DETECT OR -GD1  L1-00 
The GDI is the World's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizine or combustible eeeee such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 

PRI NTED BOARD MARKER  97p 
POLYSTYRENE CAPACITORS  Draw the planned circuit on to a copper 

laminate board with the P.C. Pen, allow 
160V 24 % 10pF to 1,000pF E 12 Series  to dry and immerse the board in the 
values.  4p each  etchant. On removal the circuit remains 

in high relief. 
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PARVAL U X TYPE $OL 200/150 V OLT 11 
A.C. D.C. HIG H SPEED M O 
Speed  9,000  r.p.m. 
approx. or 3,300 r.p.m. if 
used with built in governor, 
or variable speed over a wide 
range if used in conjunction wit 
our Dimmer Switch, illustrate 
below. PRICE: £2.00 Post Paid 

I INP UT 230 140V cc. SO 60 O UTP UT IVARI ABLE 0.260V fro m  to SO amp stock. 
SHR O U DE D TYPE 
I amp, £7.00  1.5 amp, £8-OS 
amp £11.75 

10 amp, £22.50  10 amp. £49.00 
Other models available on request.  15 amts. £23•00  2.5 •mrs. £30.00 

600 W ATT DI M MER S WITC H  037 4 1,4r1 :182pe rp.ne rrtornunP,'  £4.75. 

Easily fitted.  Fully guaranteep I I amp. £7.00  24 amp. £3.05  All types carriA , 
by makers. Will control up to 
600 W of all lights except flu-
orescent  at  mains  voltage. 
Complete with simple instruc-
tions. 13 inc. P. & P. 

VARIABLE VOLTAGE TRANSFORMERS 

•e• 
11111  IM M•11  OE M  MIEN  I 

REVERSIBLE SPLIT PHASE M OT OR 
2.50 r.p.m. 100-115/210-240V AC. 2in. x lin. 
Ideal for  rim-drive  models,  display  etc. 
Extremely powerful for size. 73p. post paid. 
(Including small capacitor.) 

MO MI =  MN s 

METER BARGAINS 
100-0-100 Micro Amp 
Balance/level meters. 
Site 14, x  x 4. deep 7Sp 
post paid. 
,M MI "MI N M MEI INN .1=1 1 1  M EI 

A M METERS NE W! 
DC amps I, 5, IS. 20. AC Amps I. 
5, 10, IS, 20. £1.75. incl. P. & P. 
0-300V cc. £1 40 incl. P. & P. 
O M M E I l I  1111 = OEM . 1 M I  I=.  ,1 111 = MI 

.. 411. 41.411.4.40.411. .. .41•411.41 .4 ,10. .. M. M1/ 

1. SO in 1 ELECTR O NIC PR OJECT 
KIT 

SO easy to build Projects. No solder-
ing. no special tools required. The 
kit includes Speaker, Meter, Relay, 
Transformer, plus a host of other 
components and a 56-page instruction 
leaflet.  Some  examples  of the  SO 
possible Projects are: Sound  Level 
Pieter. 2 Transistor Radio. Amplifier. 
etc. Price £11.05 post paid. 

CRYSTAL RADI O KIT 
Complete  set  of  parts,  including: 

I Crystal Diode, Ferrite Aerial, Drilled 
Chassis, end Personal Ear Piece. No 
soldering, easy to build, full step by 
step instruction.  £1.75 inc. post. 

1 I 
  1..., 

uperior Ild ity recislon a e 
NEW POWER RHEOSTATS 

100 W ATT. 1 oh m, 10A: 5 oh m, 4 7A; 
10 oh m, 3A; 2.5 oh m, 2A; SO oh m, 1.4A; 
100 oh m, IA: 250 oh m, 0.7A; SOO oh m. 
0.45A; I kf), 280 mA; 1.5 WI, 230mA; 2.4 kCI, 0 2.A; 3 5k LI, 
I 65mA 5 kit 140mA. Diameter 34in Shaft length 4in, dia. 41 in. 
All at £1-73 post psid. 
SO W ATT. 1 /5/ 10/25/50/100/250/500/1k/ I .5k/2 .5k/Skil. All at I£1.2.3 post paid. 
25 W ATT. 10/ 25/50/100/250/300/500/ I k/1 .5k/2 .5k/3 Skil All 
at Up post paid. 

VE N NER Electric Ti me Switch 
200/250V Ex. GPO. Tested. Menu. 
ally set 2 on. 2 oft every 24h. Override 
switch:  ISA  £3 • 4S,  20A  £3 • 95. 
30A 64• IS. post paid. Also avail-
able  with  solar dial  ON  dusk, 
OFF dawn. Price as above. 
11=1  MI UM •••  inn s 

RAINBO W STROBE 
FOUR LIGHT 

CONTROL MODULE • 
Will operate four of our Hy-Lyght or I 
Super Hy-Lyght Strobes in either 1, 2. 
3, 4 sequence; 2 + 2; or all together. a 
Thoroughly tested and reliable. Comp-
plete with full connection instructions. a 
Price: £18•75 post paid. Send S.A.E. 11 
for details. 

240V A.C. 5 r.p.m. motor. Each cam 
operativnagl • clo micro switch. C•ms •re Iindivid ly variable, allowing inumer-
able co mbinations.  Ideally  suited for 
machinery  control,  automation  etc. 
Also in the field of entertainment, for 
lights, animated displays, etc. 

xi. a IS cam model  £6.00 post paid 
  I 10  £3.00 spost paid 

BIG BLACK LIGHT 
450 Watt. Mercury vapour 
ultra violet lamp. Outer bulb 
designed  to  absorb visible 
light and to transmit u.v. 
rays. Extremely compact and 
powerful source of u.v. In-
numerable industrial applica-
tions. •Iso ideal for   
discos'. etc. P.F. Ballast is essential with 
the bulbs. Price of matched ballast & 
bulb  £16.50  post  paid. Spare  bulb 
£7.30 post paid. 

1 111 SI M MI = MEM  MIN =I = ,1 1 

BLACK  LIG HT  FL U ORESCE NT I 
U.V. TUBES £1.45 post paid 
4 ft. 40 watt. Price £5•80 incl. P. & P. I 
(For use in standard bi-pin fluorescent 
fittings). MINI 9 inch 6 watt black light I 
U.V. tube. 
INE, =IN  ••••. IMMO =IN 

C OL O UR W HEEL 
PR OJECT OR 
Complete with oil 
filled  colour 
wheel.  100 watt 
lamp.  200/240  v 
AC. Features ex-
tremely  efficient 
optical system. 111385 post paid 

TIMERS 

RELAYS New SIEMENS fl,ESSEY. etc. Miniature 
Relays at corm:moth% fo,ces• 

i  2  3  4  I  2  3  4 
-  - -  -  -  
52  3-6  2 6/0  ' 63p•  700  12-24  2 do  63p• 
52  4 cio  , 78p  700  6-12  I c/o HD  50p• 
52  4-6  AM  63p  700  22-30  6 c/o  , 75p 
ISO  6-12  4 c/0  78p  700  15-35  1 c/e HD 73p• 
185  11-12  AM  63p  700  16-24  AM  Up* 
230  6-12  2 c/o  63p  1,250  24-36  4 c/o  63p• 
280  9-12  2 c/o  73p • 2,500  36-45  6M  , 63p• 
410  10-18  4 c/o  73p• 2,400  30-48  4 c/ix  SOp 
600  9-18  2 c/o  63p 9.000  40-70  2 do  50o• 
700  16-24  4M 25  63p•  15k  85-110  6M  ' 50p• 
700  16-24  4 cio  yap*  I 

(I) Coil ohms; (2) Working d.c. vo ts: (3) Contracts: (4) Price 
(HD) Heavy Duty. All Post Paid.   •Including Base. 

12 V OLT D.C. RELAY 140 O H M C OIL 
Type 1: 3 sets c/o contacts 5 amp. 78p incl. P & P (similar 
to illustration below). 
Type 2: I set of c/o contacts 60p incl. P & P. 
'DI A M O N D H' 230 V OLT A.C. REL AYS 
Three sets c/o contacts rated at 5 amps. 
Price: 60p post paid (100 lots £40.00 incl. 
P A P.)  (U N USED) 

HONEY WELL PROGRAMME 

z 

4.11,6 •:,V 
(0" 

2 ,, ,.  with 1 r.p.m. motor £2.00 post paid 

ISIMPLE 12 CAM PROGRAMMER with 4 adjustable cams and 8 that may be profiled to individual requirements. Available 
with IS or 13 r.p.m. motor £3.75 post paid. 

STROBE' STROBE' STROBE! 
Build a tro•ix Unit, using t • atest type  •non w its 

light flash  tube.  Solid state timing and triggering 
circuit. 230/250V ac. operation. 
EXPERI ME NTERS' EC O N O MY KIT 
Speed adjustable 1 to 30 Flash per sec. All electronic 
components including Veroboard S.C.R. Unijunction 
Xenon Tube and instructions £6•33 post paid. 
NE W IND USTRIAL KIT 
Ideally suitable for schools, laboratories. etc. Roller tin 
printed circuit. New trigger coil, plastic thyristor. 
Speed adjustable 1-80 f.p.s. approx.  the output of 
Hy-Lyght. Price £11.00 post paid. 
HY-LYG HT STR OBE M K III 
Designed •nd produced for use in large halls and utilise. 
• silica tube printed circuit. Speed adjustable 0-20 f.p.s. 
Light output g ssssss than many (so called 4 joule) 
strobes. £12.50 post paid. 
SPECIALLY DESIG NED. FULLY VE NTILATED 
METAL CASE. Including reflector. (4.45 post paid 

THE 'SUPER' HY-LYGHT KIT 
Approx. four times the light putout of our well proven 
Hy-Lyght strobe.  Incorporating: 
• Variable speed from 1-13 flash per sec. 
• Reactor control circuit producing an intense white light. 
Never before • Strobe Kit with so HIGH an output et so 
LO W a price. ONLY £20•75 post paid. 
ATTRACTIVE, ROB UST, FULLY VE NTILATED 
METAL  CASE  specially  designed  for  the  Super 
Hy-Lyght Kit including reflector £7-45 post paid. 
7-inch POLIS HED REFLECT OR 
Ideally suited for shone Strobe kits. Price 66p post paid 
or post paid with kits.   

6 IN C OL O UR W HEEL as used for disco lighting 
effects etc. £.5.75 incl. P. & P. 

SERVICE TRADING CO 
All Hail Orders -Also Callers -Ample Parking Space 

Phone 01-995 1560 

London. W 4 5111I SHO WROOM NO W OPEN MON.-FRI.  Personal callers only.  Open Sat. Dept. E.E. 57 Bridg man Road, Chis wick. Lo 9 LI TTLE N E WP ORT ST. 

LONDON W C2H 711  01-437 0576 

SINCLAIR EQUIPMENT 
IC12 £2 Se 

Z50 £4 25 

PZ5 a 97 

Z30 a S4 

Protect 60 
tuner £16.96 

AFU E4 50  PZ6 
stereo 60 £7 80  EC * 

KITS OF PARTS FOR THE IC12 
Includes all parts tor the printed circuit and 
volume bees and treble controls needed 10 
complete the mono version 21 .30. Stereo version 
with balance control £340. 

PO WER UNITS FOR THE IC12 
A set of components to construct a 30V, 0-5 Amp 
power supply £2.27. Also suitable Sinclair PZ5 
fully constructed £397. 

PROJECT GO KIT 
Our extremely popular kit contains the extra 
capacitors. DIN plugs and sockets, cables and 
fuse holder needed to complete Project 60. 

S-DECS AND T-DECS 
S-DECS  LI 44 

T-DECS  Et '1118 

p-DEC A £3•1111 

16 di! IC carriers 
£1 25 

SINCLAIR EXECUTIVE 
C AL C UL A T O R 

DaDa 
Cl a nCl a 

M O O 

D a n n 

OUR PRICE ONLY Lev  uc co, 

SWANLEY ELECTRONICS 
32 Goldsel Road, Swanley, Kant 
Mail order only. Postage 10p per item. 
Lists 10p. Official credit orders welcome. 

B.H. COMPONENT FACTORS 
LIMITED 

SPECIAL R/1818TOR MTS. 14W or iW 6% Ceybon 
FUml 10E12K1T, 10 each E12 value, 10ohme-111. 

A total of 610.  22-80 net 
25E12KIT. 25 each El2 value, 10ohme-IN. 

A total of 1520.  OS 50 net 
WILLARD POLYESTER 0280 250V. (gin 0.01, 
0.015, 0.022, 0.033, 0-047, gp. 0-068, 03, 0.15, 4p. 
0-22,  0-33, 7p. 0.47, Bp. 0-68, 101. 1.0. lip. 
15, 20p. 22, Up. 
NIILLARD POLYESTER 0286: 160V. IN?) 0.01, 
0 015, 0 022. Sp. 0047. 0-068, Sp. 015. 0-22. 4p. 
0 33, 6p. 0-47, 6p. 008, 10, 10p. 400V: (pY) 00 01. 
0 0015. 0-0022. 0-0053, 0-01, as. 0015, 0033, 8p. 
311IILLARD ELECTROLYTIC C426, 4p each. tjaP/V) 
0 64/64, 1-6/25, 4/40, 8/40, 10/40, 10/64, 16(40, 
20/64, 25/25. 32/10. 40/16. 64/10, 80/16, 80/25, 
100/6-4, 125/16, 125/10. 
LABOR ELECTROLYTIC: 500/25. 10p. 500/50, 12p. 
1000/12,  10p.  1000/25,  2000/12.  2500/12,  16p. 
1000/50, 389. 2000/25, 26p. 2500/25, 110p. 3000/50, 
66p. 5000/50. Up. 2500/50, Up. 1000/100. 60p. 
CERAMIC PLATE. SOV: IpP) 22, 27, 33, 39. 47, 56, 
68, 82, 100, 120, 150, 180, 220, 270, 330, 399. 470. 
560, 680, 820, 1K. 1K5, 2K2, SKS. 4K7, 6K8 (oAP) 
0-01. 0-015. 0-022. 0-033, Sp. 0.047, SOW, Sp. 0-1, 
30V. 4p. 

CARBON FILM R U MOR& 4W, IW. 5% 10011,8 °-
2 214. 118, 5% 22 0-1 W 1, each or 100 for lip. 
METAL 1111X IUCUITORIL 1W 5% 27 C31011 11p 
each or 100 for 91. 
III-VOLT ELECTROLYTIC: 8/350, 12p. 16/350, 17p. 
32/350, Up. 50/250, 16p. 32/350. Up, 100/500. 80e• 
VEROBOARD  0.1  0 16  CARBON FOTO 
24. x 5"  Up  Up  5K-2M Log and Lin 
24 0 31"  Up  17p  single  15p,  single 
31" x 5"  211p  Up  with SW, 94p. dual 
sr 0 sr  Sae  Ms 
Pink Pkt. 25  Sp  = MI = WIRE 
2 Pin DIN Plug 111p. Skt. 10p Single Sp/yd., twin 
3 Pin DIN Plug 18p, Bkt. 10p 14, stereo 9p. quad 
6 Pin DIN Plug 180° llip, Skt. Up.  Itip 
Red Panel Neon 24017.  16p 
Preset Skeleton Pots 1K-IN  Op 
Neon Bulb 90V, wire ended  5 for 110p 
1N4001, Ilp. 1N4002, 7p. 1N4003, Sp. 1N4004, Pp. 
1N914.  Sp.  7400N,  16p.  7401-7410-7430,  UP. 
2N706, 10p. µ U K Up. BC108, lip. BPY51. Ng. 
CWO. pp 10p. Discount 110-10%. The above items 
are only • few taken from our catalogue which la 
available free.  Roney back refund. 

Dept. KC 61 CHZDDINOTON RD., FISITONE, 
= ORTON  BUZZARD,  BEDS.,  LII7  91181. 

Tel.: ChaddIngton 088440 (112D Code WINO 
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Build yourself a TRANSISTOR RADIO 
WITH AFTER SALES SERVICE 

ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRA NSISTORS. 9 TUNABLE W AVEBANDS, M W1, 
M W2, LW, SW1, S W2, SW3, TRA WLER BAND. VHF 
AND LOCAL STATIONS ALSO AIRCRAFT BAND 
Bud,  l'crrm• 1:”.1 Aerial for MW/LW. Retractable, chrome plated 7 even., Teleseopo• 
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull °Mimi 
using 600inw Transistors. Car Aerial and Tape Record Sockets. 10 Transistors pl. 3 
Diodes. Fine tone moving coil speaker. flanged Tuning Cool corer with VHF section. 
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive 
Cam in black with silver blocking. Size 9" x 7" x 4". Easy to follow instructions and 
diagram'. Parts price list and easy built plans 1109 (FREE with parts). Earpiece with plug 
and switched socket for private listening 30p extra. 

ROAMER 
EIGHT 
Mk I 
NO W WITH 
VARIABLE 

TONE CONTROL 

7 Tunable Wavebands: MW1, 2dW2, LW, SWI. 
8W3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW.  Retractable chrome plated Tele-
scopic aerial for Short Wave.. Push pull output using 
600mW translators. Car aerial and Tape record sockets. 
Selectivity mitt+. 8 transistors plus 3 diodes. Fine tone 
moving coil speaker. Air spaced ganged tuning con-
denser. Volunie/on/off, tuning, wave change and tone 
control.. Attractive cam in rich chestnut shade with 
gold blocking. Size 9 x 7 x din, approx. Easy to 
follow instructione and diagrams. Parts Price List 
and Ea.sy Build Plans 25p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 110p extra. 

Total building cost 26.98 "  (Overseas P. A I' CI)  Ins. 45p. 

POCKET 
FIVE 
3 Tunable Waveband.: 
MW, LW. Trawler Band 
with  extended  M. W. 
band for easier tuning 
of  Luxembourg,  etc. 
7 stages  5 tranniston and 2 diodes, 
•upereensitive ferrite rod aerial, line 
tone moving coil speaker. Attractive black and gold 
cane. Size 51 x 11 x 311n. Easy build plans and 
parts price list 10p (FREE with pact.). 

Total building costs 22.29 P. "(Overman P. & P. 63p)  1..23 p  

ROAMER 
SEVEN 
MK IV 

7 Tunable  tt ic. 
band.: NW!, MVV2, 
LW,  SWI,  SW2, 
BW9 and Trawler 
Band. Extra Medium waveband provide. easier tuning 
of Radio Luxembourg, Me. Built In ferrite rod aerial 
for MW and LW. Retractable 4 section 2410. chrome 
plated telescopic aerial for 8W. Socket for Car Aerial. 
Powerful push-pull output. 7 transietors and 2 diode., 
fine tone moving coil speaker. Air spaced ganged 
tuning condenser. Volume/on/off, tuning nod wave 
change controls. Attractive case with carrying handle 
Size 9 x 7 x 41n. approx. Easy to follow instructions 
and diagrams. Parts price list and emy build plans 
2119 (FREE with parts). 
Earpiece with plug and awitcheil socket for private 
listening 30p extra. 

Total building costs 25.98 P. P.&  
t 0 erseas  PA P. el)  45p.  

111,11,aselex Ǹ alealeelealeallaalle IraasteeMelearle,M aI M MAMa M 

Total building cost 

£8.50 
P. A In 3op 

(Overseas P. & P. Ell 

TRANSONA 
FIVE 

S TRANSISTORS 
4 

AND 2 DIODES  . 

3 Tunable Waveband.: MW, LW and Trawler Band. 
7 stage  5 transistors and 2 diodes, ferrite rod aerial. 
timing  condenner  volume  control,  fire  tone 
moving coil speaker. Attractive case with mt._ speaker 
grille. Size 61 x 41 x 11 in. Emy build plans and 
parte price list 10p (FREE with parts). 

Total building costs 22 . 5 0 P.(Overseas P. A I'. 63p)  In s ". 24p  

allealMelea Mele4MAPSe-M , M S MA MS. M. 

NEW! "EDU-KIT" 
BUILD  RADIOS,  AMPLIFIERS.  ETC.. 
FRO M  EASY  STAGE  DIAGRA MS.  FIVE 
UNITS  INCLUDING  MASTER  UNIT  TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: Fine Tone Moving Coll Speaker: Terminal 
Strip: Ferrite Rod Aerial: 3 Plugs and Sockets: 
Battery Clips: 4 Tag Board.: Balanced Armature 
Unit:  10 Transistor.: 4 Diodes: Resistor, 

Capacitors: Three 4°  Knobe. Unite once 
constructed are detachable from Master 
Unit, enabling theni to be Mored for 
future use. Ideal for Schools, Educational 
Authorities anil all those interested In 
rad io construct ion. 
Parts price list and easy build plans 2.5p 
(FREE with partS:. 

All parts including £5'50 P.  (Oa erseaa P.  P  Ins . Li  Case and Plans  . 32p 

FULL AFTER 
SALES  •  

• Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. 

Caller• •Id• •ntranc• "Lav•Ils" Shop 

SERVICE 

rem  m arealesexessease. M. W, M ainain 

ROAMER 
SIX  II 
6 Tunable Wave-
bands: MW, LW, 
SWI, SW2, SW3 
Trawler,bandplus 
an extra Medium 
waveband for 
easier  tuning 
of  Luxembourg 
etc. Sensitive fer-
rite rod aerial and 
telescopic  aerial 
for Short Waves. 
31n. Speaker. li 
images-6 transistors and 2 diodes. Att.racto, black 
case with red grille, dial and black knob* with polished 
metal inserts. Blse 9 x 51 x 211n. approx. Easy build 
plans and parts price list 25p (FREE with parts). 

Total building costs 23 .9,1 r. p. • 
(Overseen P. A P. ill  qv Ins. 30p 

TRANS 
EIGHT 
TRANSISTORS 

and 3 DIODES 

6 Tunable Wave-
band.:  M W,  LW, 
SW!.  8W2,  8W3 
and Trawler Band. 
Sensitive ferrite rod aerial for M. W. and L. W. Tele-
ocopic aerial for Short Waves. Sin. Speaker. 8 Improved 
type transistor. plus 3 diodes. Attractive case In 
black with red grille, d lel and black knobs with polished 
metal Inserts. Sim 9 x 51 x 21in. approx. Push pull 
output. Battery economizer switch for extended battery 
life. Ample power to drive a larger speaker. Parte 
price list and easy build plans 25p (FREE with parts). 

Total building costs £4.48 P.  P.(Oversee. P. a P. 21)  Ins. 3 2•p  

61a HIGH ST., BEDFORD, MK40 ISA. Tel. 0234 52367 

I enclose £  please 

ROAMER TEN  0 

ROAMER EIGHT  0 

TRANSONA FIVE 0 

POCKET FIVE  0 

Parts price list and plans for 

Name 

Address 

send items marked. 

ROAMER SEVEN  0 

TRANS EIGHT  0 

ROAMER SIX  0 

EDU-KIT 

(Dept. E.E. 17.) 
J 
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11.K's LARGEST ELECTRONICS CENTRES! 
HENRY'S RADIO LTD 
Now 
°PEN' 

. EDGWARE ROAD, LONDON, W.2. 
404-406 ELECTRONIC COM 3ONENTS & EQUIPMENT 01-402 8381 

354-356 HIGH FIDELITY & "APE EQUIPMENT 01-402 5854/4736 

309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963 

303 BARGAIN STORE SPECIAL OFFERS  All Marl to. 303. Edg ware Rd., London. W 2 1B W 

esnb"' 

ALL YO U R ELECTR O NI C RE QUI RE ME NTS WITHI N 200 YAR DS. CALL IN AN D SEE FOR YOU RSELF. 

BUILD 
THE  TEXAN 
20  20 W ATT INTEGRATED 

I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET  

FEAT URES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors. 4 rectifiers, 2 zeners. 
Special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
- DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION, 

FACILITIES.  On off  switch  indicator,  headphone  socket. 
separate treble, bass, volume and balance controls. scratch and 
rumble filters, mono!stereo switch. Input selector; Nag. P.U. 
Radio Tuner, Ave. Can be altered for Mic., Tape, Tape-head, etc 
(Parts list Ref. 20 on request). 
Constructional details Ref. Na. 21 30p 

• 

SPECIAL 
KIT PRICE 

£28.50 P&P 
4Sp 

(As featured in "Prncticol Wireless" 
May to August 1972) 

* SLIM 
DESIGN WITH 
SILVER TRIM 

Overall chassis size 
144" x 6" x 2" high 

CO MPLETE WIT H  FREE TEAK CABI NET 

Designer approved kits distributed by Henrys! 

LO W COST HI-Fl SPEAKERS 
EMI. Size I 34"  84". Large Ceramic Magnet. 
TYPE 150 6 watt. 3, 8 or 15 
ohms £2 20. Post 22p. 

TYPE 150 TC Twin cone ver-
sion £2. 75. Post 22p, 

TYPE 450 10 watt with twin 
tweeters and crossover. 3, 8 
or 15 ohms. £3 -85. Post 25p. 

TYPE 350 20 watt with tweeter 
and crossover. 8 and 15 ohms. 
£7 70: Post 28p. 

POLIS HED CABI NETS 150. 150TC 450 £4 60, Post 30p. 
ASSEMBLED IN POLISHED CABINETS (8 ohms) 
SERIES 6 (Assembled (50 T C) per pair L16 -SO. Post 70p 
SERIES 8 (Assembled 450) per pair £18.65. Post 70p 

ML-3 M W LW 
TUNER to BUILD 

Uses Mallard Module. Slow 
motion  tuning.  Built  in 
battery. Ferrite aerial. Overall 

size 7" x 21" x 34". TOTAL COST TO BUILD 
£4-85, Post 15p. All parts sold separately. Leaflet No. 6 

"BA N DSPREAD" PORTABLE TO BUILD 

Printed circuit all transistor design 
using Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
m W push-pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL  COST  TO  BUILD  £7-98, 

pp. 32P. (Battery 22p). All parts sold separately -Leaf(et No. 2 

CATALOGUE 
Fully  detailed  and  illus-
trated  covering  every 
aspect  of  Electronics -
plus  data,  circuits  and 
information.  10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed. 

PRICE  SS P  ;1721  
(40p FOR CALLERS) 

PLUS! FIVE 10p 

VOUCHERS 
Send  to  this  address -
HENRY'S  RADIO  LTD. 
(Dept. if / 3 ALBEMARLE 
W AY. LONDON, E.C.I. -
for catalogue by post only. , 
All other mail and callers 
to "303" see above. 

TEST EQUIPMENT Just a selection! 
SE250B  Pocket Pencil Signal Injector LI .90 
5E500  Pocket Pencil Signal Tracer LI .50 
THL33D Robust 2K-Volt £4 .55 with case £4 95 
TEI5 Grid Dip Meter 440 KHz-280 mHz £13 45 
500  30 KIV Multirneter £9 25 

With leather case £10'50 
200H  20KIV Multimeter £4.20. With case £4 95  - 
AF 105  SOK /V Multimeter £8 • 50. With case £9 SO 
U434I  AC/DC Multimeter with transistor tester with steel 

case LIO• SO 
TE2OD  RP Generator 120KHz-500MHz LIS 95.  Carr. 35P 
TE22D  Audio Generator 20Hz-200KHz £17• 50.  Carr. 35p 
CI-5  3 Pulse Scope 10Hz-lOrnblz £39-00.  Carr. 50p 
TE65  Valve Voltmeter 28 ranges £17.50.  Carr. 40p 

ALL NOMBREX MODELS IN STOCK 

PA-Disco-Lighting 0040 / &' 
UK's Largest Range - Write  66  6-tw, 
phone or call in. Details and 
demonstrations on request.  Milai M MI MEM MINI 
0130L  3 Channel sound to light unit, 3K W. £39 .75 
DJ4OL  3 channel Mic (built-in) to light.. 3k W. £38•75 
D1705  70 watt Disco amp/mixer. £49.95 
DISCOAMP 100 watt ampimixer, £66 • 50 
DJI 055  30 watt Disco amp/mixer, £32.75 
Anti-Feedaack Quality Mic., LII 'SO 
D1500  50 watt PA Amplifier £44.00 
GROUP 300 150 watt rms "Group" Valve Amplifier £86•00 
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS. 
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS. 
Everything for PA - Disco - Lighting. 
FREE Stock List Ref. No. 18 
• PORTABLE DISCOS - DETAILS ON REQUEST 
• CREDIT TERMS FOR CALLERS 

BUILD THIS VHF FM TU NER 
5 TRANSISTORS  300 kc/s  BAND-
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 

g There is no doubt about it-VHF FM 
gives the REAL sound. All parts sold 
separately.  Free Leaflet No. 3 & 7. 
TOTAL £6 -97. p.p. 20p. Decoder Kit £S-97. 
Tuning meter unit £1.75 
Mains unit (optional) Model PS900 £2.47. Post 20p 
Mains unit for Tuner and Decoder PS6/12 £3-25. Post 20p  

SI NCLAIR PROJECT 60 M ODULES 
-SAVE POU NDS! 
Z30  £3.57;  750  £4.37 
STEREO 60  PZ5  £3 97 

£797;  PZ8  £4 77 
PZ6  £637; 

Transformer for PZ8  £2.95 
Active Filter Unit £4 ,45 
Stereo FM Tuner £16415 
IC12 £1 80:  QI6's LIS PE% 
Post etc. 20p per item 

CP-

PACKAGE DEALS 
Post 25p 

2,.130, Stereo 60, PZ5 £15.95 
2xZ30, Stereo 60, PZ6 £18.00 
2aZ50, Stereo 60, PZ8 £20.25 
Transformer for PZ8 £2.95 
PROJECT 605 KIT  £19.95 

REC ORD DECKS 
CHASSIS (POST 50p) 
SP25 3L10- 25 HT70  £14 50 
MP60  £9 95 MP6I0 £12 95 
AP76 £17.95 GL75  £28 30 
PLINTH COVERS 
(State Modell 

SP25 MP60 610 LI 30 post 40p 
AP76 LI 50 post 40p 
CART PLINTH COVER 
(Post 70o1 

(HL) MP60 G800H PC £I8 50 
MP6I0 SC5MD TPD2 PC 

£IS-95 
AP76 l'-17565M PC  £2 50 
AP96 M756SM PC  £39 95 
(1-1LI AP76 G800 PC  £28.95 

SP25 G800Hi n £I8 95 
HT70 G800 TPDI /PC L24 50 
(HL) 2025/9TAHCD/PC 

LI I 95 
MP6O'SCSMD'PC  £I7 25 
(HL) GL75'G800E PC £41 95 
(HL) GL75'G800 PC  £38 95 

ULTRAS O NIC 
TRA NSD UCERS 

Operate at 401"'s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
LS 90 per pair. Post 10p  

MARRI OT TAPE HEADS 
4 TRACK M O N O or 
2 TRACK STERE O 
'17' High Impedance  £2.00 
'18' Med. Impedance  £2•00 
'36' Med.-Low Imp.  £3 50 
Erase Heads for above  7Sp 
'63' 2 track mono-
Hi Imp.  £1.75 

'43' Erase Head for above 7Sp 

PO WER  INTEGRATED 
CIRC UITS 

Plessey SL4030 -3 watt with 
8-page  data,  layouts  and 
circuits  II SO.  P.C.  Board 
60p. Heat Sink 14p. 
Sinclair IC12 -6 watt with 
data and circuits LI 80. 
TH9013P -20  watt  Power 
Amp Module £4.57. 
TH9014P-IC Preamp £1.50. 
Data Circuits for above 
No. 42 lOp 

7 SEG & NI XIE TUBES 
(Post 15p per 1 to 6) 

XN3. XN13, GN6 0-9 side 
view with data, 85p. 
GNP-7, GNP-8 0-9 side view 
with decimal points and data, 
9Sp. 
3015F 7 seg £2 each. £7 per 
4 with data. 
12 and 24 hour clock circuits 
Ref. No. 31 15p. 

Miniature A mplifier 
5 transistor.  300m W  alp. 
Fitted volume and sensitivity 
control,  9 volt  operated. 
LI •75 each P P 15p. 

Quality Slider Controls 
60mm  stroke  singles  and 
ganged. Complete with knobs. 
5K. 10K, 25K, 100K, 250K, 
500K. 
1 meg, Log and Lin. 40p each. 
10K, 25K, 50K, 100K, 250K, 
Log and Lin ganged. 60p each. 

Hi-Fi & Tape Equip ment 
Acknowledged 
as U.K.', 
Largest 
Stockists 
with Lowest 
Prices Plus 
12 months 
Guarantee. 
Write or call 
for FREE 
16 page lists 
(Ref. N. 17) 

Transistors - IC 's - SCR'S - 
Recta-hers - Triers, etc. - 
LATEST BROCHURE Ref. 
No. 36 on request, or see 
our earlier page 

M ORE OF EVERYTHING AT LO W PRICES AL WAYS AT HENRY'S 
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there! 
Prices subject to change without notice E. & O.E. 

309-354-356.404 406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday 

H MORE OF EVERYTHING AT THE RIGHT PRICE ALWAYS AT HENRY'S H 


