
PRACTICAL NOVEMBER 

1911 

20p 

Basic Sigrid Generator 
CompreThensive Multi-Band Receiver 
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ADCOLA Soldering 

Instruments add to 
your efficiency 

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

*Additional Stock Bits 
(illustrated) available 

COPPER 

B 3$ I- - 3.2 mm CHISEL FACE 

B 14 - 2.4 mm CHISEL FACE 

B 24 7: - 4.75 mm FCREACE WDRIVER 

B 12 - 4.75 mm EYELET SIT =./ 
B 58 .i - 534 mm CHISEL FACE 

LONG LIFE 
(r : o 
B 42 LL 1c" - 4 75 nmI 

- 
B 38 LL }' - 3 z mm 

B14LL 311 -:4mm 

CHISEL FACE 

CHISEL FACE 

CHISEL FACE 

B 44 LL - 475 mm SACE CREWDRIVER 

PRICE 
£1.85 

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

fIDCOLP\ 
F4agd srade Ma,AI 

Write for 
price list 
and 
catalogue 

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

552 

for fast, easy, 
reliable soldering 
Contains 5 cores of non- corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
Kati. and electronic 
',MOP soldering. 75ft. 

18 gauge on 
plastic reel. 
Recommended 
retail price 75p 

Size 12 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

r- 
content, low 
melting point, j 60/40 alloy,170ft. 
22 gauge on 
plastic reel. 
Recommended / I retail price 75p 

``.t/ Size 10 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

18A 60/40 18 180" 
Size 5 

t Ust Pa- 
ted) 

Savbit 18 189' 

15 60/40 22 82p' 

"Recommended Price 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 50p 

From Electrical and Hardware shops. if unobtainable. write ta: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 

AUDIO POWER ` AMPLIFIERS 

TYPE S1-1010Á 

MAX CONTINUOUS 

OUTPUT POWER 

IOW 

SINGLE ENDED 

PUSH -PULL 

CIRCUIT 

TYPE St -10205 

MAX CONTINUOUS 

OUTPUT POWER 

20W. 

CAN WITHSTAND 

5 SEC. SHORT 

CIRCUIT 

PRICES FROM 

2 .75 to 11 ea. 

ACCORDING TO 

TYPE E QUANTITY 

TYPE S1 -1020A 

MAX CONTINUOUS 

OUTPUT POWER 

25 W. 

HARMONIC DISTORTION 

LESS THAN 

0.57. 

TYPE Sl 1550A 
MAX CONTINUOUS 

OUTPUT POWER 

50 W. 

FREQUENCY RANGE 

20 HZ to 100 KHZ 

t1i 1`' 
RANDALLS ROAD, LEATHERHEAD. 72776 -75517 
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Build 
your 
own 

t erLess/3 
stereo 

loudspeakers 
feettesa It's very easy. And you 

only pay for the materials:The result is 

a world- famous Peerless hi -fi 
loudspeaker system of superior quality. 

For particulars about the various 
loudspeaker kits, please apply to 

P. F. & A. R. Helme Ltd. 
(Dept P.W.11 -P) 

Summerbridge 
Harrogate HG3 4DR Yorkshire 
Telephone: Darley 279 (STD 0423 -72) 

553 
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The great 
sound 
happening 
of the 
year 

nie 1971 
IMTERMTIOML 

AUDIO 
FESTIVáLAMD MIR 
October 26 -30 

You must see and hear the most comprehensive 
demonstration of Hi -Fi ever staged in Europe. Come to Olympia 
and see the big names of the Sound Industry displaying the 
latest reproduction equipment. Tape recorders, Cassette Players 
and Cassettes, Loudspeakers and Earphones, VHF radios, Stereo 
Multiplier Receivers, Tapes and Discs - you can hear them all 
in action in 100 specially constructed Audio Studios. 

And you can relax in the comfortable Hi -Fi Theatre with daily 
presentations, lectures and discussions by the Industry's top 
names. Everyone interested in Hi -Fi must come. This is the 
greatest event in the history of sound techniques. 

OLYPId 
Tuesday to Saturday 10- 9daily LONDON 

Admission 30p 
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A super stereo for £40.50 

Gift Voucher FREE 
when you buy 

the Boots Auto Stereo 
This popular Boots Auto Stereo is 
great value at £4050 (including 
transparent cover) but now we're 
giving away a £5 Gift Voucher 
with every auto player sold! This 
voucher can be exchanged at any 
branch of Boots or Timothy Whites 
-just think of all the many things 
you can get there with £5, especially 
in the gift buying season. 
And you can be sure that you're 

getting a really superb stereo player. 
The Auto Stereo is specially made 
for Boots by Phi li ps,and i s acclaimed 
by the press; "What a player" said 
the Daily Express; "Hi -Fi connois- 
seurs were full of admiration" said 
the Observer. 
The range of Boots audio equipment 
is expanding rapidly- stereo head- 
phones, low noise cassettes -but 
why not come and see for yourself. 

This Boots Voucher /Stereo offer 
is available at all BOOTS or TIMOTHY WHITES 
Record and Audio Departments - but hurry the offer ends on November 6th. 

V A L V E S SAME DAY SERVICE 
NEW ! TESTED I GUARANTEED! 

I SETS 1R6, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94. 

1 
Bet of 4 for £1.02. DAF96, DF98, DK96, DL96, 4 for 5148. 

1E5 
185 
1T4 
384 
8V4 
51.14G 
5V4G 
5Y3GT 
5Z4G 
6/301,2 
6AL5 
6AM6 
6AQ5 
6A56 
6AU6 
6BA6 
6BE6 
6BJ6 
6BW7 
6CD6G £1.07 
6E14 
6E23 
6E25 
6K7G 
6K8G 
6Q7G 
68N7GT 
6V6G 
6V6GT 
6X4 
6%5GT 
7B7 
101.13 
12AT7 
12AU6 
12AU7 
12A%7 

28 
22 
.16 
26 
.37 
28 
86 
28 
85 
.54 
11 
13 
22 
.20 
420 
.20 
.21 
41 
52 
.42 
.68 
.57 
.12 
.17 
27 
80 
.28 
.31 
23 
.26 
.38 
58 
.17 
.20 
20 
22 
87 
.87 
.80 
92 
20. 
.57 

30C1 
30015 
30C17 
30018 
30F5 
30FL1 
30FL12 
30FL14 
30L1 
30L15 
80L17 
30P4 
301.12 
30P19 
30PL1 
30PL13 
30PL14 
30PL15 
35L6GT 
35W4 
35Z4GT 
807 
6063 
ACJVP2 
B349 
B729 
CCH35 
CY31 
DAF91 
DAF96 
DF33 
DF91 
DF96 
D3177 
DK32 
I1K91 
D%92 
DK96 
DL35 
DL92 
DL94 
DL96 
DY86 

28 
58 
.79 
61 
69 
-81 
470 
.68 
.29 
.57 
.71 
.65 
.72 
.57 
83 
.75 
85 
.90 
.45 
25 
.25 
.45 
.62 
.77 
86 
82 
.87 
.80 
22 
.88 
.68 
18 
.38 
.20 
.33 
.28 
88 
.38 
.40 
.28 
.87 
.88 
.25 

DY87 
DY802 
EABC80 
EAF42 
EB41 
EB91 
EBC33 
EBC41 
EB090 
EBF80 
EBF89 
ECC81 
ECC82 
ECC83 
ECC85 
ECC804 
ECF80 
E0F82 
ECH35 
ECH42 
E01181 
ECH83 
ECH84 
ECL80 
ECL82 
ECL86 
EF39 
EF41 
EF80 
EF85 
EF86 
EF89 
EF91 
EF98 
EF183 
EF184 
EH90 
EL33 
ELM 
EL41 
EL84 
EL90 
EL95 

.25 EL500 
.35 E5180 
32 E5181 
50 EM84 
40 E3187 
.11 ER51 
.40 EY86 
454 EZ40 
22 EZ41 
.82 EZ80 
29 EZ81 
.17 GZ30 
.20 G532 
.35 GZ34 
28 KT41 
.56 KT61 
27 KT66 
.26 LN319 
.30 LN329 
61 LN339 
29 N78- 
40 P61 
88 PABC80 
80 PC86 
81 PC88 
30 PC96 
88 PC97 
80 PC900 
28 PCC84 
28 P0085 
31 PCC88 
28 P0089 
18 P00189 
85 PCC805 
28 PCF80 
81 PCF82 
87 PCF86 
55 PCF800 
45 PCF801 
54 PCF802 
28 PCF805 
26 PCF806 
38 PCF808 

82 
.41 
.41 
32 
86 
.38 
29 
.43 
48 
.22 
23 
.85 
-40 
48 
77 
.55 
.78 
83 
72 
68 
87 
.45 
-84 
.47 
.47 
42 
89 
.33 
29 
427 
.42 
.45 
-48 
458 
.28 
.31 
.45 
.58 
80 
44 
.61 
.58 
88 

PCL82 
PCL83 
PCL84 
P01,85 
PCL86 
PCL88 
PCL800 
PENA4 
PEN360 
PFL200 
PL36 
PL81 
PL81A 
PL82 
PL83 
P1,84 
PL500 
PL504 
PM84 
P%25 
PY32 
PY33 
PY81 
PY82 
P183 
PY88 
PY800 
PY801 
R19 
R20 
U25 
U26 
U47 
5149 
U50 
U52 
1178 
U191 
U193 
U251 
U301 
10329 
U801 

.32 
57 
84 
88 
.40 
.65 
.75 
.77 
70 
.53 
.49 
.44 
49 
81 
.23 
.80 
88 
438 
.35 

51.00 
.55 
.55 
25 
25 
28 

88 
84 
.34 
430 
.58 
64 
-58 
65 
58 
28 
.31 
24 
.59 
.42 
88 
88 
.68 
98 

UABC80 .82 
iJAF42 51 
UBC41 52 
UBF80 434 
1TBF89 82 
170084 .83 
UCC85 485 
UCF80 38 
UCH42 .58 
UC1181 .33 
UCL82 482 
UCL83 65 
UF41 68 
UF89 430 
UL41 057 
11L44 51.00 
UL84 80 
U1184 22 
UY41 -42 
UY85 .25 
VP4B .77 
Z77 22 

TranWtora 
AC107 17 
AC127 18 
AD140 87 
AF115 20 
AF118 20 
AF117 r20 
AF118 .48 
AF125 17 
AF127 17 
0026 25 
00,44 .12 
0045 42 
0071 .12 
0072 .12 
0075 .12 
0081 12 
0081D .12 
OC82- 12 
0082D .12 
00170 22 

19BG6G 
20F2 
20113 
20P4 
25L6GT 
25U4GT 

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

Postage on 1 valve 5p, on 2 or more valves Sp per valve extra. 
Any parcel insured against damage in transit Sp extra. 
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RUSSIA HERALDS THE DAWN OFA 
NEW ERA IN RADIO TECHNOLOGY! 

LO 

ASTRAD 
(VEF)17 S 

8 TRANSIro' plus 
5SHORT WAVEBANDS Z AND pI 

WAVEBANDS: 

QDES" qua 
ULTRA SHORT WAVES 

. 

w 
FM. 

STANDARD LONGand MEDIUM (VHF 
AML 

USWMW. ) 
MPS 1 19 , BOX POST 

75 ETC.50p 

MAINS/BATTERY 
ELIMINATOR £1.38 extra 

*COMPARE 
ITSPERFORMANC 

with £75 
RADIOS! 

IT'S ALMOST UNBELIEVABLE : Just think of the year 1984 and the "perfect radio" that might be produced then, with all the advanced qualities it 

could possibly have -now place the fantastic ASTRAD (VEF) 17 in front of you and switch on, and you'll see for yonraeif that the incredible Russians have done 

it all HERE AND NOW ! It's the radio perfectionist's dream come true ! THIS ONE SUPERSEDES ALL EARLIER MODELS ! It will probably make your present radio seem like a 

"crystal set"! Complete with optional battery eliminator for both battery and mains use! Were almost giving them away at only £1975 -a mere fraction of even today's Rumian 

miracle price ! In fact we challenge you to compare the performance and value with that of £75 radios) *You just can't lose, well refund your money instantly if you are not 

astounded ! Purer and sweeter tone than ever !Much wider band spread than hitherto, for absolute "pin- point" station selection ! Plus "MAGIC EYE" tuning level indicator for ultra 

perfect tuning sensitivity ! Yes, the Russians have really surpassed themselves this time, proving once again their fantastic ability in the field of electronics and brilliantly reflecting 

their advanced microcircuitry techniques in the field of spaceship and satellite communications. YOU GET THIS AMAZING SET FROM US AT A PRICE THAT BEARS NO 

RELATION TO ITS TRUE VALUE I Yes, EVERY WAVEBAND instantly at your fingertips including Standard Long, Medium, Short and Ultra Short Waves to cover the four 

corners of the earth 24 hours a day, including all normal transmissions VHF, AM, FM, MW, LW, USW plus local and new stations not yet operational, Ships at Sea etc., short mobile 

transmissions and messages from all over the world -truly nothing is secret ! (Even getting "Private transmissions' is a piece of cake)) Unique side control waveband selection unit 

gives incredible ease el station tuning ! Superb sweet tone -controlled from a whisper to a roar that will fill a hall I Genuine push -pull output ! ON /OFF volume and separate Treble 

and Bass tone controls for completes and utter perfection of reproduction and tone! Press -button dial illumination ! Take it anywhere -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 RADIO. Elegant Black and Chrome finish case. SIZE 12 2ins. x Vilna. .x 4 }ins. overall approx. Magnificently designed and made to give years of 

perfect service (U.K. service facilities and spares available for years and years to come, if ever necessary!) Complete with WRITTEN GUARANTEE, manual with simple operating 

instructions and circuit diagram. ONLY £1975 (with mains /battery eliminator £1.38 extra). BOX, POST ETC. 50p. Standard `lowlife' batteries plus ultra sensitive earphone for per- 

sonal listening 25p extra. Can also be used through extension amplifier, tape recorder or public address system. (Sorry -we cannot change these new radios for any earlier mode 

already purchased). HURRY I Send today er call at either store. SHOPPERTUNITES FOR BARGAINS! 

CONTROL TO AIRCRAFT, SHIPS, POP 
PIRATES, TAXIS, AMBULANCES, LOCAL 
AND CONTINENTAL STATIONS, ALL 
B.B.C. VHF AND MANY MORE, including 
public service transmissions we are not 
allowed to mention ! Far more than an 
ordinary radio! Bring a new dimension to 
your world of sound I Range: MW 540- 
1600 KHz, FM 88 -108 MHz, Air 108 -145 
MHz, Intermediate, Frequency: AM 455 
KHz, PIt 10.7 MHz, Air 10.7 MHz. 18 SEMI- 
CONDUCTORS: Transistors 11, Diodes 6 + 
Thermister! Automatic frequency control 

locks -in; eliminating drift. Pinpoint selec- 
tion! Built -in S- section aerial extending to 
over 80" approx. Strong leather grained finish 
case with handle. 101in. x 61ín. x 4in. over- 
all approx. Written guarantee. Only £9.99. 
post 38p. Runs off mains -AC 230/250 volts 
-or off standard batteries. That's not all: 
It's got a built -in Battery Booster too ! Just 
plug in to mains whenever you wish ! 

*Compare it with sets costing £40 or more. 
Strap, earphone for personal listening and 

ADVANCED counLETE 
1972 MODEL! PORTABLE HIGH FIDELITY 

COMMUNIGATIONS &RADIO RECEIVER 

MULTI WAVES TO CONQUER SPACE -ONE SIDE 
OF THE WORLD TO TH fio R¡ OTHER! -ss \,,ourryr 

m ac 

AMAZING 

SING WAVEB4ÑD`S- 

Ru TRANSISTOR -" PORTABLE RADIOS 

Refund if not delighted. BONDS: Shoulder 
dry batteries, all for 31p extra. 

MAKE NO MISTAKE 
This is the expen- 
sive model with 
"piano keyboard" 
control panel and 

Magic Eye " 
automatic record- 
ing level. SAVE 
£18.98 I 

Due to price we 
cannot mention 
famous maker's 
name -but rest 
assured you're 
getting one of the 
BEST ! 1971 cas- 
sette model-no 
fiddling with 
awkward tape k 
reels, just `slap 
in" a cassette and 

no 
%A and 
PLAYER 

WMTH REMOTE CONTROL MICROPHONE 

OUR PRICE 

£12-99 
eí (OST ETC3Op 

Never before nationally advertised to the genera! 
public in this Country. These amazing brand new 
Russian Multi -Wave Portable Radios designed for 
inter -continental reception are truly fantastic - and 
brilliantly reflect advanced Russian micro- circuitry 
developments in space communications. We've 
acquired one gigantic parcel (don't ask us how) and 
we're almost giving them away at only £7.97 - a 
mere fraction of even today's Russian miracle price! 
In fact, we challenge you to compare their perform- 
ance with that of £30 radios ! *You just can't lose 
we'll refund your money instantly if you are not 
astounded at the value and performance! Superb 
design and technical specification, incorporating 
amazing 8 transistor (plus diodes) micro -circuitry 
techniques. Multi waveband selector with standard long, medium and 
short wavebands to 'conquer' space. Internal ferrite rod plus 30' 
approx. extending telescopic aerial. Pick up hundreds of trans- 
missions day and night; yes, even including ships at sea and messages 
from all over the world. Despite the fantastic range of stations you get pin -point 
interference -free selectivity with superb extra fine tuner and special Bass /Treble tone 
controls. Going abroad anywhere? Keep in touch! It's also a ' SUPER ' car radio that 
requires no additional aerial -uniquel Quality of tone and volume comparable with 
that of expensive console models -yet all this performance and power packed into a 
superbly designed attractive Black and White portable case measuring only or x 6#' 

oa you ge I 
x 2" overall approx including carry handle. Plus additional aerial and tape- recorder 

(Takes 30, 60 or 90 minute standard Philips cassette tapes -sockets. Only £7.97, post, etc. 33p, complete with written g'tee. BONUS OFFER mini - 
obtainable everywhere.) Amazing Performance ensures perfect tapings and superb repro tore earphone for personal listening AND set of batteries 87p extra! 
duction! Remote control microphone. Separate volume control! Rapid rewind! Beautifu 

tone from a whisper to a roar! Completely self- contained -record anywhere. Separate jack Dept. WP /11, 184 UXBRIDGE ROAD, 
for remote control microphone, etc. Size 9" x 41" x Se overall approx. Case design can vary (facing Shepherd's Bush Green), LONDON 
slightly. With carry handle or strap. WRITTEN GUARANTEE and instructions. Only £1299, íq12 8AQ (Thurs. 1, Fri. 7).. Also 37 High Holborn, London, W.C.1 (Thursday 7 p.m.) 

t 30p.. guarantee BONUS one per customer: Cassette tape, set of standard batteries 

*Compare 
its performance with 

SHOPERTUNITIES LTD. ©Q 

pos p y from 9 till 6. 
AND microphone stand all for 51p extra if required. A visit to Shopertunities will save ou £ e Roth of stores open, rom P to AT RDA? 
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www.americanradiohistory.com

www.americanradiohistory.com


JUST BEGINNING? 
*Abyeak 8- Watt,10- Transistor 

Stereo Amplifier 8.137 

Separate tone and 
volume controls for 
each channel,inputs for turntable 
(ceramic cartridge),tuner and 
tape.Attractive black crackle finish with 
brushed aluminium front.Frequency 
response:70- 20,000 Hz z3dB.Output: 4 watts 
per channel @ 8 ohms.Inputs:Phono 80mV; 
tuner /aux 80mV. 

Normal retail 
price: £14.70 

R/?ff$7P1D ` 
5 -Watt Transistor Stereo Amplifier Chassis R.123 
Completely self -contained,fully transistorised,mains -powered 
(240vAC) amplifier,needing only cabinet and knobs.ldeal for 
adapting mono players to stereo.Frequency response:40- 
17,000 Hz ±3dB.Output:2.5 watts per channel @ 8 ohms.lnput: 
Phono 600mV. 

Normal 
retail price: £7.30 

SOUNDS aDISATONAL 
AM /FM /MPX 
Stereo Tuner 
Amplifier 
R.124 
A top quality 
amplifier 
with facility for re- 
ceiving stereo broadcasts. 
Separate bass and treble con - 
trols,automatic frequency re- 
sponse,stereo headphone socket,output power:8 watts.FM 
frequency range 88 -108 M Hz ;AM frequency range 535 -1605 K Hz. Inputs for turntable (ceramic cartridge) and tape.Frequency 
response:50- 10,000 Hz lr3dB.Output:4 watts per channel @ 8 
ohms.Inputs:Phono 200mV,tape I00mV.FM:Sensitivity 20uV, 
stereo separation 26dB,image rejection 55dB.AM:Sensitivity 
300uV. 

Normal 4ta0 £29 
price: £422.00 ROC price: £29.95 
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World wide re tion 
Professional Solid- state, Four -band 
Communications Receiver R.135 
Fully transistorised with continuous coverage from 555K Hz to 
30 M Hz in four bands (with illuminated bandspread for 160 -10 
metres),Incorporates internal speaker,automatic noise limiter, 
SSB /AM/CW switch,AVC switch,S Meter,Receive and Standby 
switch,external socket for headphone or speaker,bandspread 
control,BFO control,on /off /AF gain,band selector,antenna 
trimmer and RF gain.Runs off 240 v AC,batteries or any 12 v DC 
negative ground source.Frequency ranges (in mHz):Band A, 
535- 1.6;B,1.55- 4.5;C,4.5- 13;D,13- 30.Sensitivity:0.5uV @ 30mHz. 
Bandspread:10 -160 metres. 

Normal 
retail price: 
£65.00 11111111 i 

am" 
Stereo 
Cassette 
Tape 

Unit R.142 

II III 

milim 

IIIIIIIII I 
II li Iiii II 

1II ÍI,I IIIiIICIIIPI Illllllliiill._ ill: 
1111 IlI lipp i,i 

ÌIII IIII III I! i 

iliYl Illllllllpll I!i!iiilüG°; !!" 
III l! , IÌIIIIÌÌ Illli.OwO10111 . 

i I .ai 
I...... 

11 III (Ilrlll 
lilli!!ÍIIIIIII!!IIIIII'r,IlüLll,r 

IÌÌÌÌÌÌÌ0o111111111 

i11i IIII llll 

ÌÌggÌÏ Ï9illilllÌliIPIÌÌÌÌ!ÌÌÌÌÌ 
Ì iÌif Ìiiiiäiiiii ilúi'ñiñ1úóp III, 

IIIIIIIIII III "° ° , 

IIII0111!!nI1111111uni.,.:., 
LIIl11liIIIIIVIII 

Complete stereo record and playback 
unit with line and microphone inputs. 
Fitted with tape counter,separate pause 
control,recording level metres for each 
channel,pop -up cassette ejection.Sup- 
plied complete with two pencil micro- 
phones. Wow & flutter better than 0.3%, 
frequency response 100 -10,000 Hz.Tape 
speed :1* IPS,4.75 CMS.Rewind time: 
Better than 60 sec (C.60 cassette). 
Normal retail price : £65.00 

ROC 
price 

£49.50 

We don't want you to 
Every piece of electronic or audio- equipment we 
sell is built to our specifications.lt comes 
complete with a Guarantee.And it's tested before 
it leaves us. 
We bend over backwards in our advertising to 
make sure everything we say is factually accurate. 
But,buying mail -order,even though you're buying 
from us,we accept you could still end up with a 
piece of equipment that's not exactly what you 
wanted.And we think that's unfair. 
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P#M 1 

Normal retail price: £9.40 

Headphone Radio 
R.143 
For completely private 
listening without the 
distortion of the ordinary 
earphone adaptor.Battery 
operated; PP3. Fully 
transistorised.Frequency 
range:535 -1600 KHz, 
Medium Wave Band. 
Maximum output:300mW. 

ROC 
price 

£6.90 

Matched Stereo 
Speakers R.446 

Heavily lagged teak finish cabinets each with 
large dual cone base unit and separate j {r/`r 
tweeter.Power handling:10 watts peak; 
frequency range :40 -18,000 Hz,impedance: 
8 ohms.Size:14 x 8f x 6 +. 

Normal retail price: £19.60 

pay for your mistakes 
So we've got a proposition for you. 
If you buy a piece of Roc equipment,and it's not 
quite what you expected,send it back within seven 
days,and as long as it's as good as new we'll give 
you your money back. O.K? 
Return of post mail -order service;orders over £10 post free,(U.K. 
only) add 25p for p & p to orders under £10.HP terms available. 

ROC ELECTRONICS LIMITED 
B. Jory Esq 193A Edgware Rd., London W2 1ET. 01- 7236211. 
Callers at Shop we /come 9 -6 Mon to Sat (Thurs fpm) 

EBB heAdPknes 

12.4to ° 
Light and comfortable, 
with a frequency res- 
ponse of 30- 15,000 Hz 
for real listening 
pleasure.Complete 
with jack plug.lm- 
pedance 8 -16 ohms. 
Normal retail price: £2.95 

nt re d this 
10 -watt Transistor Stereo Amplifier R.136 
Ganged volume,balance and tone controls.Inputs for turn - 
table(ceramic cartridge),tuner(see R.134)ortape.Oiled walnut 
case with satin finish aluminium front panel.Frequency 
response,50- 10,000 Hzf3dB.Output: 
5 watts per channel @ 8 ohms. 
Input 
tuner/aux 100mV. 

Normal 
retail price: 
£20.40 

ROC price: 

£14.00 

Werle444/ 
AM /FM /MPX ::....:::....:.:.. 

Stereo Tuner 
8.134 

Matching unit to the 
R.136 amplifier.Covers 
AM and FM tuning bands 
with automatic stereo signal 
light. FM frequency range :88- 108mHz ; 
AM frequency range:535- 1605kHz. 
FM:Sensitivity 5uV,stereo separation 
25dB @1 kHz, image rejection 50dB. 
AM:Sensitivity 250cV. 

Normal retail price: £28-60 
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FAMOUS TELETON 
Stereo Tuner Amplifier R8000 

AM/FM II f/ 
Stylas 

nj{/pT>x/Ei p Supplied complete with 2 speakers. Total 12 watts RMS. Specification MPX 
Beacon, AFC Connections for Tape Recorder, Stereo Headphone Socket, etc. 
Mfgs. Rec. Price 563.50 
P.S.P. FANTASTIC OFFER only i39.95 

Plus GARRARD DECK 2025. Fitted in Famous 
'Thorpe Grenville' Plinth & Cover with patented 
moulded motor board. Fitted with superb 
Sonotone 9TAHCO cartridge. P.S.P. offer 
ONLY IF YOU BUY only 

1G 1 5.40 THE ABOVE 

PERSONAL SHOPPERS PLAN LTD. 
The Centre 
36 -38 West Green Road, Tottenham, N.15 

Tel. No. 01 -800 553,3 

All orders C.W.O. Special Securicor fast delivery £3. 

SUPERB'THORPE- GRENVILLE' PLINTHS 
with Tinted Perspex Covers incorporating the Patented Moulded Motor Board 
Price £450 p.p 35p. 

Suggested System. 
SAQ 206 Amplifier, SP25 III Plinth and Cover, G800 cartridge, pair large 3 -way speaker 
system. Also available with EMI 13 x 8 speaker system 563.95. Would normally cost £85 
complete. Our price 559.95. 

TELETON SAQ 206 STEREO AMPLIFIER 
Latest release, beautifully styled in walnut case, 61-6 watts r.m.s. Switched inputs for 
magnetic Xtal, aux. Tape. Incorporates volume, bass, treble and, slide balance control, 
scratch filter and loudness control. Rec. £32.50. 
Our price £19.95. 

Our 

Also available standard perspex cover, £3.25 p.p 35p. 

Also available complete ready wired using above Plinths GARRARD 2025 with Sonotone 
9TAHC- Diamond, £15.40 p.p 35p. 

GARRARD SP2511I with G800 fitted in above superb Plinths. 520.95 p.p 35p. 

Also a very special bargain only available to customers buying the R8000 
and Garrard Deck. TELETON SUPER HI -Fl STEREO HEADPHONES 
RETAILING AT £5.00 - ONLY £11.95 

The BATTERIES That 

Won't Let You Down! 

RECHARGEABLE 
Cells in U2, U11 
and Penlite 
U7 sizes 
Kestral Battery 
Charging Unit 
Uses 
Tape recorders, Portable 
radio and TV, Radio controlled model 
aircraft and boats, Cine cameras, Flashguns, 
Cordless shavers and other battery appliances. 

Whenever you must have 
utterly dependable battery 
power -then these new 
Alkaline- Manganese re- 
chargeable cells will pro- 
vide it. The cells can be 
recharged many times, a 
simple job with the Kestrel 
Charging Unit which has 
been specially designed for 
these new type batteries. 

KESTREL 

$usktMe sss t 
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PRICES 
Batteries U2 
equiv. £1.25 

Penllte U7 
equiv. 50p 

Uil equiv. 
£1.03 

Charging 
unit £399 
with one 
battery 
holder 

Send tot 
275 WEST END LANE 
LONDON, N.W.6 
01.794 9611 

£7.25 
Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in de -luxe plastic cabinets for denk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 50.40. 

MAINS INTERCOM 
No batteries -no wires. Just ping in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £14.00 
P a P. £0.55 

INTERCOM /BABY 

OUR 
PRICE 
ONLY 

£3.35 
Same as 4 -Sta ton n ercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 14p. P. & P. £0.25. 

7 msistcrTECEPHONfAMOI/F/fR 
I 

£2.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset . A useful office aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. & P. 22p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.B) 
189 KENSINGTON HIGH STREET, LONDON, W.B. 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOUR AND MONO- 

CHROME 
RECEPTION 
All U.H.F. aeri- 
als now fitted 
with tilting brac- 
ket and 4 ele- 
ment reflector. 

LOFT MOUNTING ARRAYS 
7 clement 2-25. 11 element 2.75. 
14 element 3 /25. 18 element 3.75. 
WALL MOUNTING c/w 
WALL ARM & BRACKET 

7 element 3.25. 11 element 3.75. 14 element 
4.25. 18 element 4.75. CHIMNEY MOUNT- 
ING ARRAYS c/w MAST & LASHING 
KIT. 7 element 4.00. 11 element 4.50. 
14 element 4.75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
11 element 2.75. 14 element 3.25. 18 ele- 
ment 3.75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
9np yd. KING TELEBOOSTERS from 3.75. 
LABGEAR all band V.H.F. -U.H.F. -F.M. 
radio mains operated pre -amps 7.50. State 
clearly channel number required on all 
orders. P.p. on all aerials 50np. Acts. 15np 
C.W.O. Min. C.O.D. charge 25np. 

BBC -ITV -FM AERIALS 
BBC (band 1) Wall S/D 2.00. LOFT inverted 
'T' 1.25. EXTERNAL 'H' array only 3.00. 
ITV (band 3) 5 element loft array 2-50. 
7 element 3.00. COMBINED BEC -ITV, 
loft 1+5 2.75. 1+7 3.50. WALL & CHIM- 
NEY UNITS ALSO AVAILABLE. Pre-amps 
from 3.75. COMBINED U.H.F.- V.H.F. 
aerials 1 +5 +9 4.00. 1+5+14 4.50. 
1 +7-/-14 5.00. F.M. RADIO loft S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs 9np. Coaxial cable 5np yd. 
Outlet box 30np. P.p. all aerials Soup. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
25np. Send 5np for fully illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

K.V.A. ELECTRONICS 
40-41 MONARCH PARADE, LONDON 

ROAD, MITCHAM, SURREY 
Telephone 01-648 4884 
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BIPREPAK LIMITED 
FULLY TESTED AND MARKED 

AC107 
AC 126 
AC 127 
AC 128 
AC 176 
ACY17 
AF239 
AF186 
AFI39 
BC 154 
BC171 = BC107 
BC172 = BC108 
BF194 
BF274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSY95A 
0C41 
0C44 
0C45 
oC71 
0072 
0073 
0081 
OC81 D 
0083 
OC139 
OC 140 

Ep 
015 
0.13 
0-17 
0-13 
0.25 
0.15 
0.37 
0.50 
0-37 
0.25 
0.13 
0.13 
0.15 
0.I5 
0-20 
0.57 
0.13 
0.13 
0.13 
0-13 
0-15 
0.13 
0.13 
0.13 
0.13 
0.13 
017 
0.13 
0.13 
0.20 
0.13 
0.17 

OC 170 
OC171 
0C200 
OC201 
2G301 
2G303 
2N711 
2N 1302-3 
2N1304-5 
2N1306-7 
2N1308-9 
2N3819FET 
Power 
Transistors 
OC20 
OC23 
0C25 6 
OC28 
OC35 
OC36 
AD 149 
AUY10 
25034 
2N3055 
Diodes 
AAY42 
0A95 
OA79 
0A81 
IN9114 

Ep 
0-23 
023 
0-25 
0.25 
0.13 
0.13 
0.50 
020 
0-25 
0.30 
0.35 
045 

0.50 
0.30 
0-25 
0-25 
0.30 
0.25 
0.37 
0.30 
1.25 
0-25 
0.63 

0.10 
0.19 
0.09 
0.09 
0.07 

FREE! 
PACKS OF YOUR OWN CHOICE UP TO 
THE VALUE OF 50p WITH ORDERS 

OVER E4 

CLEARANCE LINES 
COLOURT.V. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with PL509 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and packing 23p. 

1 Amp Plastic Rectifiers. These are voltage. reverse 
Polarity and other rejects from the BY 127 range. Ideal 
for low voltage Power Units etc. Price £l per 100. 

Quantity 1 -10 10 -50 50+ 
813105 Varicap Diodes IOp Sp by 
OC7I or 72 Fully Tested 

Unmarked 5p 5p 4p 
Matched Sets I -OC44 and 

2- OC45's. Per Set. 25p 20p ISp 
Matched Sets of 0C45's 1st 

and 2nd IF 15p 12p 10p 
OA47 Gold- Bonded Diodes, 

Marked and Tested 3p 3p 2p 
I -watt Zener Diodes 7.5, 24, 

27, 30, 36. 43 Volts Sp 4p 3p 
10 -watt Zener Diodes 5.1, 

8.2, II, 13, 16, 24, 30, 100 
Volts 

- 
20p 17p 15p 

Micro Switches, 5 /P, C/O 25p 20p 15p 
I -amp Bridge Rec's, 25 -volt 25p 22p 20p 

INTEGRATED CIRCUITS 
SL403D Audio Amp., 3 -Watts 2.00 1.95 1.80 
709C Linear Opp. Amp. 50p 40p 35p 
Gates, Factory Marked and 

Tested by A.E.I. 25p 22p 20p 
J. K. Flip -Flops Factory, 

Marked and Tested by A.E.I. 40p 35p 30p 
PA234 I -watt Audio Amp. 1.00 90p 80p 
UL914 Dual 2 I/P Gate 40p 35p 30p 

BUMPER BUNDLES 
These parcels contain all types of surplus elec- 
tronic components, printed panels, switches, 
potentiometers, transistors and diodes, etc. 

2 LBS IN WEIGHT FOR f 1 

Post and packing 25p. 

OUR VERY POPULAR 3p TRANSISTORS 
FULLY TESTED & GUARANTEED 

TYPE " A " PNP Silicon alloy, metal TO -5 can. 25300 type, direct replacement for the 0C220/203 range. 

TYPE "B" PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N370213 
and 2N4059162 range. 

TYPE " E" PNP Germanium AF or RF- please state on order. Fully marked and tested. 

TYPE " F "NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, I I. 

NEW TESTED AND GUARANTEED PAKS 

B2 A Photo Cells, Sun Batteries. 50 0.3 to 0.5V, 0.5 to 2mA. P 
879 4 11144007 

,000PIV 
Sil. 

lamp plastics' 50p 

881 10 Reed Switches, mixed types 50 large and small P 
B99 200 Mixed Capacitors. Postage 13p 50 Approx. quantity, counted by P 

weight 
H4 250 Mixed Resistors. Postage I0p. 50 Approx. quantity counted by P 

weight 

H7 40 Wirewound Resistors. Mixed 
types and values. Postage Bp. 

HE 4 BYI27 Sil. Recs. 
1000 Ply. I amp. plastic 

50p 

50p 
H9 2 OCP71 Light Sensitive 50p Photo Transistor 

HI2 50 NKT1551259 Germ. diodes, 50p brand new stock clearance 

H 18 10 OCp71type 

P175 NP 
uncoded 

erm 
black glass G. 

H19 10 OC81/8lD uncoded white 
glass type PNP Germ. 

H28 20 
uOnCc2d0 

2TO 
-5 

P NcP 
n 
Silicon 

50p 

50p 

sop 
H29 20 

cOoded 
g4tisrnded diodes 50p 

F.E.T. PRICE BREAKTHROUGH!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excellent 
replacement for the 2N3819. 

Data sheet supplied with device. 

I -IO 30p each, 10 -50 25p each, 50+ 
20p each. 

BULK BUYING CORNER 
NPN /PNP Silicon Planar Transistors TO -18 
mixed untested similar to 2N706 -6A -8, 
BSY26- 7A9 -95A and BCY70 etc. 44.25 per 
500. £8 per 1000. 

NPN Silicon Planar transistors plastic encap- 
sulation untested similar to 2N3707 to 3711. 
£4.25 per 500. E8 per 1000. 

Silicon planst diodes do-7 glass similar to 
OA200 -202, BAY3I -36. £4.50 per 1000. 

NPN /PNP Silicon planar transistors plastic 
TO -18 similar to BC113 -4, BC153 -4, BF153- 
160, etc. £4.25 per 500. £8 per 1000. 

NPN Silicon planar transistors TO -5 can 
similar to BC142/3, BFY50.2 -3. £5.25 per 500, 
E10 per 1000. 

OC44, 0C45 transistors fully marked and 
tested 500 to 999, 8p each, 1000+ 6p each. 

0071 transistors fully marked and tested, 
500 to 999, 6 each, 1000+ Sp each. 

A amp minature plastic diodes IN400I. at 
500 to 999, 4p each, 1000+ 3p each. 
1N4004 at 500 to 999, Sp each, 1000+ 4p each. 
IN4006 at 500 to 999, 6p each, 1000+ 5p each. 
IN4007 at 500 to 999, 8p each, 1000+ 7p each. 

NEW UNMARKED UNTESTED PAKS 

866 150 Germanium Diodes 50p Min. glass type 
B93 200 Trans, manufacturers' rejects 50 all types NPN, PNP, Sil. and P 

Germ. 

11194 100 Silicon Diodes DO -7 glass 50 equiv. to OA200, OA202 p 
B86 50 Sil. Diodes sub. min. 

1N914 and IN916 types 
888 50 Sil. Trans. NPN, PNP 

equiv. to OC200J1, 
2N706A, BSY95A, etc. 

50p 

50p 

B60 107 Watt Zener Diodes 
Mixed Voltages 50p 

H6 40 250mW. Zener Diodes 
DO -7 Min. Glass Type 50p 

H IO 25 Mixp 
h 

volts, 
ype 

If watt Zeners. 50p Toed at t 
HII 30 MATns 

isSerietors 

s "alloy "pnp 50p Tra 
H15 30 

7T5p m 
HÁa. t 

MSixlio 
nvRetcs fers, 50p 

H16 8 Experimenters' Pak of 50p Integrated Circuits. Data 
supplied 

H2O 20 BY12617 Type Silicon 50p Rectifiers, I amp plastic. 
Mixed volts. 

Make a Rev. Counter for your Car. The 
` TACHO BLOCK'. This encapsulated 
block will turn any 0 -ImA meter into a 
linear and accurate rev. 
counter for any car. each 

FREE CATALOGUE AND LISTS 
for: - 

TRANSISTORS, RECTIFIERS, 
DIODES, 

INTEGRATED CIRCUITS 
FULL PRE -PAK LISTS 

& SUBSTITUTION CHART 

MINIMUM ORDER SOp CASH WITH 
ORDER PLEASE. Add 10p post and 
packing per order. OVERSEAS ADD 
EXTRA FOR AIRMAIL. 

8 RELAYS FOR LI 
Various Contacts and Coil 
Resistances. No individual 
selection. Post & Packing 25p 

!FREE! A WRITTEN GUARANTEE WITH ALL OUR SEMICONDUCTORS 

BI- PRE-PAK LTD TEL PHONE: SOUT END (0 02) 46344 

WESTCLIFF-ON-SEA, ESSEX 
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CASH & CARRY GOODS Sinclair 2000 £24 
Sinclair 3000 £33 
Metrosound ST20 £27 
.Teleton 203 

Ai. * *Ott (Demonstration) £17 
Teleton F2000 

Tuner /Amp. £31 
SINCLAIR Project 60 Alpha F212 £26 

SAVE nearly £7 Normal price £23.90 Please add 50p carr. per 
Designed for building into plus amplifier. Other Ampli- 
plinths etc., complete with £17 sop fiers - Tuners - Tape 
two Z30 Output stages carr. 
(20 watt) and power supply unit. Recorders etc. Prices on 
Send S.A.E. for full technical brochure. application. 

This MONTH'S Best Buy ... 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear mutts. 

( va[ve 
T 
£0 

/ 
40) 

Orur 
c e £590 pt . 1,3pp 

. 

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

* High -fidelity reproduction due to broad frequency response (20.20,000Hz) * Substantially increased stereo effect * Headphones fit the head gently 
and do not shift * Earpieces fit ears snugly (Cardanic suspension) * Tone 
quality superior to conventional loudspeakers. * Oniy expensive studio loud- 
speakers can match the reproduction quality of the K50. * Music can be 
reproduced at concert hall volume (I), preserving the lower bass notes and 
brilliant treble tones without causing any strain to the listener. 

.e 

.: 

GARRARD SP25 
mk III 4l of Plus 50p £ 1 ¿ .,u carriage 

Normal price £15.57 
Wired with mains cable and Sft. 
twin screened stereo cable, 
5 pin din plug. 53p extra- 
AP75 Complete with base and 
cover £25 plus 75p carriage. 
PLINTH ANO COVER SUIT- 
ABLE FOR GARRARD RANGE 
£5.25 plus 50p p. & P. 

PLUGS 
v °6 

u -- 
77F 

Pack 107 5 -Pin Our .. 20p 
Pack 108 3 -Pin Din .. .. 18p 
Pack 135." Jack .. .. .. 25p 
Pack 130+" Jack Stereo .. 08p 
Pack 103 Loudspeaker Plug .. 1Sp 
Pack 100 Phono Plug .. .. 6p 

Pack 2365- Pin Socket . 23p 
Pack 234 Loudspeaker Socket.. 30p 
Ready -made Leads 
3 -pin to 3 -pin Din .. ,. 63p 
3 -pin to open end .. .. 53p 
5 -pin to 5 -pin Din .. .. 80p 
5 -pin to open end .. .. 65p 
5 -pinto 6 phono plugs .. 93p 
Speaker lead Din to spade 12ft 38p 
Extension lead Din plug to socket 
12ft 65p 
All ieads approx. fill. in length. Post 
free, by return. 

Replacement Stereo 
DIAMOND STYLI 
8TA 9TA 9TAHC 
GP91 ST4 ST9 75 r 
EV26 GCB each 
others on request +13p p. á 

Countdown SPEAKER 
Teak Cabinet 

'.--` -tç L12 plus 38p 
carr. á ins. i 

speaker I A spak er of out - 
asp sfeoat- 

cations and tech- 
nice) merit. Solid 
teak cabinet size: 14" x 10`x 6'. 
Originally designed for use with 
Countdown stereo budget system 
but now available separately. 

p. 

our 

EMI 20w matched 
loudspeaker set 350 
Frequency range: £750 20 to 20,000Hz. 
Normal price £13 plus 40p p Ae 
EMI 10w matched 
loudspeaker set 450 
Our price £3.75 plus 25p. p. d 0 
13k "x8} "elliptical loud - 
speaker and indepen- 
dent high frequency 
units with associated 
crossover network. Fre- 
quency range 55 to 
13000Hz. The cone of i 

1. the bass unit has a sur- 
round designed for high -- 
twanci giving freedom from distortion 

hen operated at low frequencies. 
EMI 14A/770C £14.50 plus 50p 
Base Speaker p á p 

Magnetic cartridges f- SONOTONE 
Diamond 8 Cartridge ... 
Styli £4.00 (Fitted Diamond Styli) 

(Ceramic) list price £4.10 plus 13p P. & p. ' Sensitivity: £2.50 Today's value £6. ' 9TAHC 55mV /cmfsec 
Stylus replacement rms minimum at 45 °" at plus 
can be carried out without removing 1,000Hz measured on 13p 
cartridge. Styli £2.13 + 13p p. á p. Decca SXL2057 P. á P. 

Ronette 105 Stereo cartridge (Sapphire78 Diamond LP) £1.25- i -13p. p.ap. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tel: 01- 8881662 
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AT HOME 
SOLDERING? 

Our miniature irons are used all over 
the world in that most exacting market - 
the modern electronics industry, the 
rapidly developing technology of which 
has made possible the enormous 
growth of activities available to the 
technical hobbyist. 

He now also requires equipment to the 
highest commercial standards. Like our 
soldering irons, for example. 

Look at the ADAMIN Model 15. If there 
is a smaller iron for mains use, we 
haven't seen it. It weighs a mere oz 
(less flex) and is about 7 inches long. 

But it has a big performance. Used with 
interchangeable bits from el" to - 6-" it 
is suitable for all work, from Hearing 
Aids to Colour Television. 

Use the mains version at home 
or clip the 12 volt model to the 
car battery or 12 volt power unit 
(consumption only 1.25A). 

Send for HOBBY PACK 10 consisting 
of Model 15 iron with four bits, ify, os", 
", fir' and tube of Bit Lubricant. 

State voltage required -12v or 
220/240v. 

PRICE: HOBBY PACK £2.30 

p & p FREE 

LIGHT SOLDERING 
DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, CR9 2LL 

Telephone 01 -688 8589 and 4559 
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NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER, BAND, VHF 
AND AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW /LW. Retractable, chrome plated 7 section Telescopic 
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull 
output using 600mw Transistors. Car Aerial and Tape Record Sockets. Switched Ear- 
piece Socket complete with Earpiece. 10 Transistors plue 3 Diodes. lin X 4in Speaker. 
Air Spaced ganged Tuning Condenser with VHF section. Volume on /off, Wave Change 
and Tone Control. Attractive Case in black with silver blocking. Size 9' X 7' X 4'. 
Easy to follow instructions and. diagrams. Parts price list and easy build plane 30p 
(FREE with parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
SWITCHED TONE 
CONTROL 

7 Tunable Wavebands: MWI, MW2, LW, $W1, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. Tin. X 41n. 
Speaker. Air spaced ganged tuning condenser. Volume/ 
on /o$, tuning, wave change and tone controls. 
Attractive case in rich chestnut shade with gold 
blocking. She 9 X 7 X 4in. approx. Easy to follow 
instructions and diagrams. Parts Price List and Easy 
Build Plans 25p (FREE with parts). 

Total building costy QQ p p & 
(Overseas P. & P. £1) v vv av/ Ins. 41p. 

Total building cost 

28'50 
P. F. A Ins. 309 

(Overseas P. & P. £1) 

ROAME 

SEVEN 
MK IV 

ROAME 

SIX 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine 
tone moving coil speaker. Attractive black and gold 
case. Size 51 X 11 X S }in. Easy build plane and 
parts price list lop (FREE with parts). Earpiece with 
plug and switched socket for private listening SOp 
extra. 

Total building costs £+2 Q3 P. P. & 
(Overseas P. & P. 63p) L fL. Ins. 21p 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SW1, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push -pull output. 7 transistors and 2 diodes, including Micro-Alloy R.F. Transistors. 7 x 4in. P.M. 
speaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning and wave change controls. Attractive 
case with carrying handle. Size 9 x 7 x 4in. approx. 
Easy to follow instructions and diagrams. Parts price list and easy build plane 15p (FREE with parts). 
Earpiece with plug and switched socket for private listening, 30p extra. 

Total building costs 2. P. P. & 
(Overseas P. & P. Al) ts;!! aa77 Vv Ins. 41p. 

6 Tunable Wave - 
bande: MW, LW, 
SW1, SW2, Trawler 
band plus an extra 
M.W. band for easier timing of Luxembourg, etc. 
Sensitive ferrite rod aerial and telescopic aerial for 
Short Waves. Bin. Speaker. 8 stages -6 transistors 
and 2 diodes including Micro -Alloy R.F. Transistors, 
etc. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Size 9 X 5} 
X 21in. approx. Easy build plane and parts price list 
15p (FREE with parts). Earpiece with plug and 
switched socket for private listening Sop extra. 
Total building costs £3 Q8 p. P & 
(Overseas P. & P. £1) 7 w701ns. 26p 

TRANSOM. 
FIVE 
NOW WITH 
3in SPEAKER 
3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, One tone 3in. 
moving coil speaker. Attractive case with red speaker 
grille. Size 60 X 40 x 1 }in. Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening Sop extra. 

Total building costs 
(Overseas P. & P. 63P) £250 InsP22p 

!I 

BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: FEB}' Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Transistors: 

4 Diodes: Resistors: Capacitors: Three r Knobs. 
Units once constructed are detachable 
from Master Unit, enabling them to be 

stored for future use. Ideal for 
Schools, Educational Authorities and 
all those interested in radio construction. 

All parts including £5 50 p p a 
Case and Plans i7 Y Ins. 31P 
(Overseas P. & P. £1) 

FULL AFTER 
SALES 
SERVICE 

* Callers side entrance Barratts Shoe Shop 
* Open 10 -1, 2.30-4.30 Mon. -Fri. 9 -12 Sat. 

TRANS 

EIGHT 
6 Tunable Wave- 
bands: MW, LW, 
SW1, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele. 
scopic aerial for Short Wares. 3in. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case in 
black with red grille, dial and black knobs with polished 
metal inserts. Size 9 X 5} X 21ín. approx. Push pull 
output. Battery economiser switch for extended battery 
life. Ample power to drive a larger speaker. Parts 
price list and easy build plane 25p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building costs A O p, 
a (Overseas P. & P. 41) F v Ins. 31p 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 
ROAMER TEN ROAMER SEVEN 
ROAMER EIGHT TRANS EIGHT 
TRANSONA FIVE ROAMER SIX 
POCKET FIVE EDU -KIT 

Parts price list and plans for 

Name 

Address 

PW.35 
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Introducing R.S.C. M III SUPER 30 HI -FI STEREO AMPLIFIER 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. 
Only high grade components by 

Parr. leading manufacturers. 
65p COMPLETE KIT OF PARTS 25 

Or FACTORY BUILT with 12 months guarantee £33.75 
37.25) Dep. £5.75 and 9 monthly payments £3.50 (Total £ 

Or FACTORY BUILT In cabinet as Illustrated £36.75 
Dep. £6 and 9 monthly payments £3ßS (Total £40.74) 
PRINTED CIRCUITRY, TWENTY SILICON TRANSISTORS. 
FOUR DIODES, FOUR RECTIFIERS. 
TECHNICAL DETAILS (Applying to each channel where a ppropriate) 
CONTROLS: PUSH -BUTTON SELECTOR (1) Disc (2) Radio (3) Tape (4) Mono L 

(5) Mono R (6) SPEAKER DIS. (7) Mains on /off. 
Bass, Treble, and Balance. Plus CeramiCMao P.U. Switch. 

* SATIN SILVER METAL FACIA with black letter- 
ing. Black edged knobs with bright silver centres. * PUSH -BUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES * CABINETED MODEL VENEERED IN SATIN 
TEAK. SUITABLE FOR ANY MODERN PICK- 
UP CARTRIDGE CERAMIC or MAGNETIC. 
REGARDLESS OF PRICE. 
WE RECOMMEND USE WITH THE BEST 
ANCILLARY EQUIPMENT THAT CAN BE 
AFFORDED. 

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

HUM & NOISE -75dB Min. Vol. -65dB Full Vol. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70101z 0.1% at 1000 Hz 10 Watts 
TREBLE CONTROL: +10dB to -12dB at 14KHz 
BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -58d8 
SENSITIVITIES: Disc Mag. 2'5mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
connections. 

RSC HIGH FIDELITY STEREOgPACKAGE'OFFERS 
Four fully wired units ready to 'plug in.' * SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing * GARRARD SP25 MKIII Turntable on 
Plinth with cover * GOLDRING CS90 Ceramic Pick up Car- 
tridge with diamond stylus 

* AIR OF 
STANWAY 11E79.80 

Speaker Units 
Special Total Price 

Can. £1.60 

Terms: Deposit £12 and 9 monthly 
payments £8.55 (Total £88.95). 
* Super 30 Amplifier (15 + 15 watt) 

in veneered housing * Goldring GL69 Il. Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. 

* Pair of Stanway II speaker units 

Matching as recommended for optimum performance. Send 
S. A. E for coloured brochure showing other money -saving offers. 

Package prices apply providing 
all individual units are purchased 
from any branch within 3 months. 
See leaflet. 

Special Total Price 

£96.75 Carr. 
£1.50 

Terms: Deposit 114 and 9 
monthly paymts. £10.53 
(Total £113.55) 

'YORK' HIGH- FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 X 14 x 10in. COMPLETE n A 
* Response 30- 20,000 c.p.s. KIT LL 

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

(3) 8 x 5in. high flux middle range speaker. (4) High efficiency tweeter. 
5) Appropriate quantity acoustic damping material. (6) Handsome Teak 

veneered cabinet. (7) Circuit and full instructions. Terms: Dep. £4.50 and 
9 monthly payments £2.25 (Total £24.75). 

DEMONSTRATIONS AT ALL BRANCHES 
RSC G66 Mkll 6 +6 WATT high quality STEREO AMPLIFIER 
Individual Gauged Controls: Bazo, Treble, Volume and Balance. Printed circuit con - 
atrnction employing 10 Transistors plus Diodes. Output rating I.I0.F.M. Frequency 
range 20- 20,000 c.p.s. liars Control d:12db. Treble Control * 13db. Selector switch 

for P.U. or Tape /Radio. For loudspeaker output 
impedances of 3 to 16 ohms. For standard 200 - 
250v A.C. mains operation. Attractive Black and 
Silver finished metal facia plate and matching 
control limbs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

comprehensive wiring L 1 0.50 Cern. 
diagram and instructions 40p 

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £18.99 or 
dep. 18 and 9 monthly payments £1.50 (Total £1630). 

ATTRACTIVE TEAS or 

AFRORMOSIA VENEERED 

CABINETS and PLINTHS 

* TA12 AMPLIFIER 
6.5+65 watt in veneered housing 

* GARRARD SP25 MK III Player 
unit on Plinth * GOLDRING CS90 Ceramic P.U. 
Cartridge with diamond stylus 

* PAIR OF DORCHESTER 
Loudspeaker Units 

£58 Special Total Price J 
Carr. £1.25 

Or Deposit £7.15 and 9 monthly 
payments £6.35 (Total £64.30). 
Trans. Plastic Cover £3.15 extra. 
Package as above but with Garrard 3000 Auto - 
changer and Sonotone 9TA Ceramic Cart- 
ridge in lieu of SP85 £5I .75 Carr. 
and CS90 81.25 
Or Deposit £6 and 9 monthly 
payments £5'70 (Total £57.30) 
Trans. Plastic cover £3.15 extra. 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 

DORCHESTER (Illustrated) Size 16 x 11 x 9in, appr. Range 45- 15,000 

c.p.s. Rating 8 -10 watts. Fitted High flux 13 x Sin. £9 !15 Carr. 4op. Dual Cone speaker. Imp. 3 or 15 ohms. 
STANWAY H Size 20 x 101 x 91in. approx. Rating 10 watts. Inc. 
13 X 81n. speaker with highly flexible cone surround, long throw voice 
coil and 10,000 line magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35- 20.000 c.p.s. Imp. 15 ohms. Gives £ 1 7.65 
smooth realistic sound output. See `package offers' for illustration 

R.S.C. TA 12 MKIII 6.5 6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 8.5 WATTS PER CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge. Radio tuner, Tape 
recorder etc. * 3 separate switched input 
sockets on each channel * Separate Base and Treble 
controls *Slide Switch for mono use * Speaker Out- 
put 8.16 ohms * For 200.300v. A.C. mains * Fre- 
quency .Response 20. 20,000 e..p.s. -2d13 * Harmonic 
Distortion 0.3% at 1,000 c.p.s. Hum and Noise - 70dB * Sensitivities (1) SOmV (2) 
400mV (8) 100tnV. Output rating I.H.F.M. *Handsome finish Facia plate & Knobs. 
COMPLETE EVE OF PARTS WITH FULL 15 .50Carr. Factory built with 18 mibs 
WIRING DIAGRAMS & INSTRUCTIONS. 40p. guarantee £ 1 9.50 or 

Deposit 83 and 9 mthly pymta £2.15 (Total £22.35). Or in Teak veneer housing £23 Dep. £S & 9 mthly payments £2.55 ( Total £ 25.)5). Fend S.A.E. for leaflet LL 

R.S.C. PLINTHS 
Superior Solid Natural for 
Wood Construction Record 

Playing 
units, 
cut for 
Garrard 
1025. 2025, 
3000,ATOO, 
SP25 ate. 

WITH TRANSPARENT 
PLASTIC COVER 

£3.15 
£6.30 

SPECIAL HI -FI OFFERS 
WHARFEDALE /F.A.L. 
I pr Wharfedale Super Linton Speakers, 
1 F.A.L. Phase 32 15 + 15 watt 
Stereo Amplifier 
Total Rec, Retail Price £0770 

£66,5() PACKAGE PRICE Do 
Above brand new goods. Following have 
been unpacked for display purposes only: 
LEAK MINI- SANDWICH £18 (Teak finish) 

WHARFEDALE SUPER LINTONS £36.75 PAIR 

ALL CARRIAGE 
PAID. MAIL 

ORDERS ONLY. 

ROGERS 
RAVENSBROOK 
STEREO AMPLIFIER 
TANDBERG 62X 
TAPE RECORDER 
(Stereo) 
GOODMANS 
AUDIOM 91 

£39 

£88 

£19.95 
Carr. Free 

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

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 8 MONTHS 

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

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

BIRMINGHAM 3031 Gt. Western 
dr) 021 Half -d79 

DERBY 26 Osmaston Rd., The Spot (Half -day Wed.) e. 
DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 

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

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

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

III-FI CENTRES LTD. 

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

TERMS C.W.O. or C.O.D. No C.O.D. 
under Et. Postage 25p extra under £2. 
S0p extra over E2 or as quoted. Trade 
supplied. S.A.E. please with enquiries 
Branches open all day Sets. 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS 

32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 
5-7 County(Mecca) Arcade, Briggate (Half -day Wed.) LEEDS Tel. 28252 
73 Dale St. (Half -day Wed.) Tel. CENtral LIVERPOOL 3573 
238 Edgware Road, W2 (Half -day Thurs.) Tel. LONDON PAD 1629 

60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 
106 Newport Rd. (Half -day Wed.) MIDDLESBROUGH Tel, 47096 
41 Blackett Street (Opp Fenwicks NEWCASTLE UPON 
Store) (Half -day Wed.) Tel. 21469 TYNE 

13 Exchange Street (Castle Market Bldg:_) SHEFFIELD (Half -day Thursday) Tel. 20716 
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DISCOTHEQUE EQUIPMENT 
PACKAGE OFFERS 

F.A.L. PHASE 60 MK.II AMPLIFIER 
PR. FANE POP 26/2 25W L /SPEAKERS 
Terme: Deposit 16.50 and 9 monthly 
payments of 44.72 (Total 447.98) 
F.A.L. PHASE 50 ME.D AMPLIFIER 
PR. PANE POP 50 L /SPEAKERS 
Terme: Deposit 110.50 and 9 monthly 
payments of 25 (Total 255.50) 
F.A.L. PHASE 100 AMPLIFIER 
PR. L196 90W L/11 la cabinets 
Terms: Deposit 122 and 9 monthly 
payments of 111.62 (Total 1129.68) 
P.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 59 L/SPEAKERS 
Terms: Deposit 115 and 9 monthly 
payments of 110.52 (Total 4109.50) 1118.95 

23450 
918.50 

147.00 

121 60 

154.50 
181,95 
£59.80 

1181.75 
181.95 
448 

PACKAGE PRICE 

£44 nave. 
El 

PACKAGE PRICE 

£49.50 £mars. 

PACKAGE PRICE 

1E 118 1£ 

carr. 
0 

PACKAGE PRICE 

£99 carr. £1.50 

F.A.L. DISCOTHEQUE 
CONSOL 

Incorporating twill Garrard SP25 Mk.III 
turntables and Goldring CS90 Ceramic Car- 
tridges with diamond styli. Separate Vol. 
controls for each turntable. Also MONITOR- 
ING FACILITIES, plus Treble and Bass Con- 
trols. Black Rexine covered Cabinet with lid. carr. £1.25 
Terms: Deposit 111 and 9 monthly payments of £970 (Total 17180) 

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

All types 15 Ohms covered in Resins and Vynair 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25.30 WATTS TYPE C4I2S 50 WATTS 
Fitted tom 8" high Sua 8 watt speakers. Fitted four li" 11,000 line 15 watt 
Overall size approx 4831O35 ín, speakers: Overall size apprna 56 x 14 x 9 in. 
Terme: Dep 88 and 9 monthly £17.75 Terme: Dep. £4 á0d 9 monthly £27.50 
payments £2 (Total £21/ Carr 50p payments £3 (Total 161) Carr 75p 
TYPE C4100 100 WATTS inc. four I2" 50 watt speakers for conserve. 1.5050 five rating. Extra heavy construction. Sloe approx 58 X 16 x 10' Aedaetically 
filled and pressurised. Terms: Dep. £7.50 and 9 mthly. pyts. £5.45 (Total 156.58). Carr. e1 

RSe C 
unimarini 

30 WATT HI -FI AMPLïFIER INS RUMS TALG$ UP. 
A 2 or 4 input, 2 vol. control Hi -Fi sait with Separate Baas and Treble 
controls. Current valves. Peak output rating. Strong Resine covered cabinet 
with handles. Attractive black /gold P.V.C. facia. Neon indicator. For 200 - 
250v. A.C. mains. For 8 or 15 ohm speakers. ONLY El 9x95 Car Send S.A.E. for leaflet. Terms: Deposit 28.70 65r and 9 monthly payments of 22.10 (Total 122.80) 

HIGH QUALITY LOUDSPEAKER UNITS 
IN TEAK VENEERED CABINETS 
L18 13' x 8' 10 Watt L12 12" 25 WATT 
10,000 linee 3 or 15 10,000 linee 15 ohms. 
ohms. State impedance Aleo supplied Realm( 
required covered 

£5.25 op. £10a504.p 

L125 50 WATT 
Two tone Retine and 
vynair finish. Fitted 
pair of 12" 50 watt 
high flux speakers for 
conservative rating. 
Impedance 8-15 ohm . 

Or deposit £4 and 9 
monthly payments Of 
2385. Total 264.15 

R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful high quality all- purpose unit for lead, rhythm. bass 
guitar, vocalists. gram, radio, tape, Peak Output rating. 
Loudspeaker unit optional horizontal or vertical mounting. £60 * Two extra heavy duty 12in, Loudspeakers. * Four Jack inputs and two Volume Controls for Carr. £1.50 
simultaneous use of up to four pick -ups or "mikes ". 
Bass and Treble controls, Send S.A.E. for leaflet. 
Credit Terms Deposit £16 and 9 monthly payments of £5.75 (Total £67.75) 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 121n. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross-over unit and tweeter. Smooth 
response and extended frequency range ensure 
surprisingly realiatic reproduction. 
OR SENIOR 15 WATT INC. £6.75 Carr. 30P 
11F126 15,000 LINE SPEAKER carr. 35p 

AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 
Heavy construction. Latest high efficiency ceramic 
magnets. Treated Cone surround. "I)" indicates Tweeter 
Cone providing extended frequency range up to 15,000 
c.o.s. Impedance 3 or 8 -15 ohms. PLEASE STATE 
CHOICE. Exceptional performance at low cost. 

1D7SOID 8- 8W 42.71 HFIOOD 12' 18W 14.75 
HF102D 10° 10W 18.40 E7126 12' 15W 45.50 
10120 12' 18W 24.25 HP198D i8' 15W 16.90 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range Sin. 10 watt nuit for excellent sound quality. in. 
suitable enclosure. Cast chassis Roll P.V.C. cone surround and lone 
throw voice coil to achieve very low fundamental resonance of 
80 c.p.s. Tweeter cone is fitted to extend high note response. 
Frequency range 25 Hz to 16 KHz. Gauss 10,000. 13.50 Impedance 3 or 8 -15 12. STATE WHEN ORDERING 

HI -F1 SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. 
All aises approx. Carr. 30p. per enclosure 

£5 JE8 Size 16 a 11 x Sin. Pressurised. Gives 
pleasing results with any Sin. Hl -Fi 'speaker. I 
SES For optimum performance with ally Bin. !Y. 
Hi -Fi speaker. Size 22 x 15 x 9ie. Ported 
BE10 For outstanding results SE1S For excint prinmce with i Yin 
with 1010. Di -Fi 'epkr 16 74 Ai -P) speaker and Tweeter. 47.87 
Bise 24x15310in. P'td. ! Size 35 x 16 3 10th:. Ls 

35 

FALPHASE50 MkIIAMPLIFIER 50W FAL PHASE 100 AMPLIFIER 100W. 
Solid state 4 Separately controlled 
inputs. Plus master vol. control. 
Ind. Baas and Treble Controls. 
Protective circuit to guard against 
damage from accidental shorts. 
Output for Speaker /e 3.30 ohms. 
Size 17' X 7' x 74' 200.550v. A.C. ma ins. 
Output 60 watte music rating £33.50 Or deposit 18 & 9 monthly Pay- 
ments 1350. Total 42750. Carr. 65p 

Solid State. 4 Separately controlled 
input. Plus master volume controL 
Ind. Bass and Treble Controls. 
Output for speaker /s 8.30 ohms. 
Protective circuit to guard against 
damage from accidental shorts. 

t. H.F.M. Outpost rating. £6 I.95 Carr. 75p 
Or deposit £12 & 9 monthly payments 1925. 
Total £8325. Send S.A.E. for leatlets. 

FANE ULTRA NIGH POWER LOUDSPEAKERS 
Oil power ratings are R.M.S. continuous. 8 YEARS' GUARANTEE 

High flux ceramic magnete. Heavy cast chaeeI.. All carr. free. 

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

14.000 gauss 14,000 gauss 

£22e5Ó /l5D f18112.90 
Dept 99 and 9 monthly Dep. 18.30 and 9 
payments 99.15 monthly payments. 
(Total 125415) 11.30 (Total 116). 
FOR BASS GUITAR. ELECT. ORC.AN. ETC. 

R.S.C. BATTERY /MAINS CONVERSION UNITS 0 TYPE BAIL An all -dry battery eliminator. Size 4 x 45 x 
Zhu. approx. Completely replaces batteries supplying 1.5v 
and 90v, where A.C. mains 200/250v. 50c /a is available. 
Complete kit £3 Assembled ready 13.50 with diagram for use 

R.S.C. TA6 6 Watt HI -FI 
SOLID STATE AMPLIFIER 
200 -250v. AC mains operated. Frequency Re- 
sponse 30.20,000 c.p.s. -2dB. Harmonic Distor- 
tion 0.3% at 1,000 c.o.s. Separate Bass and 

Treble 'lilt' and 'cut' controls. 3 Input sockets for Mike, Gram, Radio or 
Tape. Input selector -switch. Output for 3 -15 obro spkrs. Max. sensitivity 
SmV. Output rating LH.F.M. Fully enelozed enamelled ease, 95 x 22 x 
55in. Attractive brushed silver finish facia plate 105 x 31-in. and matching 

diagrams and instructions. £7.50 Çan. 40p 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £9.75 

knobs Complete kit of parta with full wiring 

R.S.C. I I HI -FI I2 -14 WATT AMPLIFIER 
PUSH -PULL OUTPUT. Two input sockets with sep. 
vol. controls for mixing, High sensitivity, 9 valves. Base 
and treble controls. Response f 34F 30. 20,000 Os. 
Hum level -60dB. Sensitivity 40 millivolts For 
Crystal or Ceramic PUS. High Impedance "mikes ". 
For Musical Instruments etc. 

$ d. AC mains. For 3 a 15 ohm epkrs. Complete kit. Full £I0.50 instructions and point -to -point wiring diagrams. Carr. 60p 
SAE for leaflet. Twin handled metal cover 11.75 
Factory built 214.75 or Dep. 13 and 9 mthly pymnts of 11.80 (Total 117.40.) 

12" 50 Watt 
13,000 gauss 
Ism 110.50 

Dep £2 and 9 
monthly pay- 
ments. 41.15 
(Total £12.35) 
Pair suitable 
all purposes 

FANE 
LOUDSPEAKERS 

'POP' 25/2 
12in. 25 WATT 
Dual Cone 15 Q (for uses 
other than Bass Guitar 
or Electronic Organ). 

£6.75ír. 
or Dep. 11 and 9 mthly 

payments 75p 
(Total £7.751. 

R.S.0 A10 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER Higbly sensitive. Posh -Pull high 

output, Hum level -70dB. Response 
±8dB 80. 20,000 c /e. All high grade components. Valves EFS6, 
EF86, EC(183, 807, 807, G234. Separate Bass and Treble Controle. 
Sensitivity 36 millivolts. For High Impedance microphones. 
For Clas, Schools. Theatres. Dance Halls Outdoor Fonctions. 
etc. For Mectronic Organ, Guitar, String Ban, etc. Gram, Radio 

or Tope. Two Separate inputs with vol, controls permit such as "mike" and Pick -up etc. to be used 
for mixing purposes, 200.250 v. 50 c/a A.0 mains. For 3 and 15 ohm speakers. Corn- ' I5.75 plein Kit of parte with wiring diagram and Instructions. Twin -handled perforated cover 
11.75 Or factory built with EL34 output valves and 12 months' guarantee for 219,75 Care. 65p 
TERMS: Deposit £4 and 9 monthly payment. of 12.10 (Total 122.90). Send S.A.E. for leaflet. 

RSC TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleav d where necessary 
Primaries 200 -240v. 50cia. Screened 
MIDGET CLAMPED TYPE 24 x 2t x 2lin. 
350v., 60mA, 6.3v. Sa 99p 
250- 4- 250v., 60mA 6.3v Se 11.05 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA, 6.3v. !a., 0.5 -6.3v. 2s. 11.40 
250- 0.250V. 100mA, 6.3v. 4a., 0- 5.6.3v. Sa. 22.20 
800.0 -300v. 100mA, 6.3v. 4e., 0.5.43v. lia. 12.20 
300.0.300v. 130mA, 6.3v. 4a., c.t., 8.3v. la. 

For Musard 510 Amplifier 22.45 
350. 0450v. 100mA, 6.8v. 40., 0.5.6.3v. 3a. 42.20 
350- 0 -350v. 150mA, 6.3v. 4a., 0.5.6.3v. 3a. 12.65 
425.5.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 44.95 
425- 0.425v. 200mA, 6.3v. 4a., 6.3v, 3a., 5v 

3a 15.10 
450.0.450v. 250mA, 0.3v. 4e., c.t., 5v. Sa. 15.50 
TOP SHROUDED DROP -THRO' TYPE 
150- 0 -250v. 70mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 41.85 
150.0.250V. 100inA. 6.3v. 3,5a. 11.55 
250.0.250v. 100mA, 6.3v. 2a., 6.3v. la. 

* 

11.60 
850.0 -350v. 80m4, 6.3v. Sa., 0.5.6.3v. 2a. 21.66 
250.0.250v. 100mA, 6.3v. 4a., 0- 5.6.3v, 3a. 12.20 
300.0.300v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. 19.20 
300.0.100v. 130mA, 6.3v. 4a., 0.5.6.3v. la. 

Suitable for Mallard 510 Amplifier 82.80 
350.0.850v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. 42.20 
350.0 -350v. 150mA, 6.3v. 4a., 0.5 -6.3v. 3a. 28,60 

FILAMENT or TRANSISTOR POWER PACE 
Types 93v. 1.5x. 49p; 6.3v. 2a. 54p; 6.3v. la. 789 
6.3v. 6a. 21.80; 12v. la. 55p; 10v. la. or 24v. 
1.5a 21.85;0.9 -10v .11x.91.10 ;0- 12.25.42v. 2e. 21.76 
CHARGER TRANSFORMERS 0- 9 -15v. 1)a. ß9p 
21a. £1.10; Sa.21.25; 5a.11.45; 6a. 21.65; Sa. 22.00 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200 -230- 250v., 50 -80 watts 21.10; 
150 watts, 41.90 250 watts 29.75; 500 watts 25.75. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,00011 or 7,00011 to 8 O Sop 
Push -Poll 8 watts EL84 to 3 O or 15 II .. 880 
Push -Pall 10 watts 694 ECL86 to 3, 5, 8 or 

15 fl 11.87 
Push -Pull ELM to 3 or 15 1110.12 watts 41.35 
Push -Pull Ultra Linear for Mallard 510, etc $2.110 
Push -Pull 15 -18 watts, sectionally wound 

616, KT66, etc., for 3 or 15 fl 11.99 
Push -Pull 20 watt high quality sectionally 

wound EL34, 8L6, KT68 etc. to 3 or 15 O 83.80 
SMOOTHING CHOKES 150mA, 7 -10H. 250 Il 
70p; 100mA, 1011, 200 O dOp; 80mA, I0K, 
350 I2 50p t 60mA, 10H, 400 Cl MP. 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/12v. D.C. output. Max. A.C. input 18v. 
la. 25p. 2a. 85p. Se. 50p. 4a. OSp. 6a. SOp. 
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Fully guaranteed 
Individually packed 

VALVES 
81301 £175p ECH200 
CY31 35p ECL80 
DAF96 86p 
DF96 37p 
DK96 41p 
DL92 32p 
DL94 40p 
DL96 41p 
DM70 30p 
DY86 450 
DY87 559 
DY802 48p 
E88CC/Ol 

£1-80p 
E186CC 42p 
E181CC 9011 
E182C0 

£1.05 
EABC80 32p 
EAF42 50p 
EB91 1Sp 
EBC33 503 
EBC41 52p 
E0081 300 
EBF80 42p 
EBF83 42p 
EBF89 30p 
ECC81 80p 
ECC82 28p 
ECC83 80p 
ECC84 20p 
ECC85 40p 
RC086 50p 
ECC88 37p 
ECC189 52p 
ECF80 85p 
ECF82 85p 
ECF 83 75p 
F.CF801 82p 
ECF802" 62p 
ECH35 80p 
ECH42 65p 
ECH81 28p 
ECH83 42p 

ECL82 
ECL83 
ECL86 
EF36 
EF37A 
EF39 
EF40 
EF41 
EEO 
EF83 
EF85 
EF80 ' 

EF89 
EF91 
1892 
EF95 
EF183 
EF184 
EFL200 
EL34 
EL41. 
EL42 
EL84 
EL85 
EL86 
EL90 
EL95 
EL500 
EM31 
E5180 
EM84 
EM87 
EY51 
E18e 
EY81 
E180 
EZ4I. 
EZ80 
EZ81 27p 
GZ34 52p 
KT66 £1.60p 
KT88 £2.15p 
N78 £1.25p £1.259 

29/41ft. AERIALS each consisting of ten 3ft tin. dia. 
tubular screw -in sections. 1ft. (6- section whip aerial 
with adaptor to flt the 7in. rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P. & P. 50p, 

62p 
45p 
32p 
653 
42p 
45p 
451, 
409 
50p 
62p 
25p 
55p 
32p 
31p 
26p 
15p 
37p 
3Up 
32p 
85p 
75p 
52p 
57p 
58p 

403 
40p 
3bp 
35p 
35; 
25p 
40p 
35p 
55p 
40p 
35p 
35p 
40p 
42p 
25p 

0A2 35p 
OB2 
PABC80 
PC97 
PC900 47p 
PCC84 37p 
PCC89 45p 
PCC189 55p 
PCE800 75p 
PCF80 30p 
PCF82 33p 
PCF84 46p 
PCB86 57p 
PCF200 77p 
PCF201 77p 
PCF801 48p 
PCF802 48p 
PCF805 72p 
PCF806 65p 
PCF808 72p 
PC11200 70p 
PCL81 . 47p 
PCL82 37p 
PCL83 65p 
PCL84 42p 
PCL85 42p 
PCL86 42p 
PFL200 57p 
PL36 53p 
PM{ 59p 
PL82 40p 
PL83 42p 
PL84 35p 
PL500 78p 
PL504 75p 
PY33 60p 
PY80 35p 
PY81 27P 
PY8L 27p 
PY83 359 
PY88 370 
PY800 52p 
PY801 52p 
QQV 03-10 

35p 
37p 
40p 

TRANSISTORS, ZEN ER DIODES etc. 
SPECIAL 0025 37p OC200 40p 2E3055 75p AD149 50p 
OFFER OM 25p 00201 60p 2113730 50p AD161 87p 
09J- tube 00.28 62p 00206 90p 211373122-75p AI/162 37p 

£1.75 0029 62p IN21 17p 2N510922.051:1 AF118 62p 
OA5 20p 0035 50p IN21B 25p 40362 60p AF127 17p 
OA10 25p OC38 42p IN25 80p 82303 50p AF139 30p 
()AU/ 1Op OC44 179 IN43 10p 38100 67p AF178 48p 
0471 10p 0045 15p IN70 7p 3FR5 32p AF186 40p 
0A73 10p 0070 12p IN702-72536p 3N128 87; AFY19£1.13p 
0A74 10p 0071 15p IN823A £1.30 3N139 £1.75p ASY26 25p 
0A79 10p OC72 25p IZMT5 35p 3N140 95p ASY28 25p 
0481 10p 0073 30p I7.511 10 33p 314154 90p A8167 48p 
0A91 7p 0075 25p IZT5 87p 3/9159 £1.45p BAW19 28p 
0A200 7p 0076 259 IZT10 63p 6FR5 45p BC107 12p 
0A202 1011 OCßI 25p 20385 61p 1281160 73p BC108 12p 
0A210 25p 0081D 20p 20403 15p 10D1 164 BC113 25p 
0A2I1 37p OC81Dí11' 20p IN4785 50p 40594 £137p BC118 38p 
OAZ200 55p 
OAZ201 50p 
OAZ202 to 

0082 25p 
OC82DM 30p 
OC83 25p 

21.9277 52p 
2N918 87p 

40595 £1-37p 
40036 £145p 

BCY72 15p 
73F115 25p 
BFI73 30p 

OAZ206 42p 0083B 15p 2111304 25p 40669 8145p BFY51 20p 
OAZ207 47p OC84 25p 2N1306 25p AC126 25p BFYS'2 23p 
OAZ208 to 00122 50p 2191307 25p A0197 25p BS05 38p 
OA2213 32p 
0AZ223 to 
OAZ225 50p 

00139 25p 
00140 37p 
00170 25p 

2E2147 75p 
2512904Á 32p 

A0128 25p 
AC176 25p 

BO 45p 
BSI 47p 

0016 50p 00171 80p 2N3053 25p .4C117 30p BSY29 25p 
0022 50p 00172 87p 2N3054 50p ACY28 17p B7,L00 £1-80p 

QQVO6-4011 UBC41 47p 11185 SOp 3Q4 37p 6,4.145 30p 
£5.25p BF80 35p vR105/30 35 324 35p BAK8 32p 

R17 45p 2313889 35p VR150J3086p 3V4 45pp 6AL5 15p 
1.19 37p 00085 40p Z759 £1-650 5B25401£2-20 6AL5W 40p 
820280/40 UCF80 55p 280111 £15.0p 5B/255M 6AM6 30p 

£3-009 1301142 70p Z803.4 £1-25p 21.75 6AN8 50p 
ST0280/80 1701481 355 Z900T 75p 511401 60p 6AQ5 35p 

£9.009 UCL82 35p IL4 15p 5Ú4G asp 6AQ5W 5Op 
2721 £2.75p 1701,83 60p IR5 35p 5V4G 40p 61186 37p 
1725 75p UF41 50p 184 25p 5Y4G 40p 6A87C. 80p 
1156 75p 
0127 50p 

0F80 S811p 

17F89 F8_ 35p 
185 24p 
IT4 22p 

5Y3GT 35p 
5Z4 75p 

BATS 80p 
6AU6 25p 

11191 70p UL41 60p 1X211 40p 524GT 409 6AX4GT 40p 
17801 £1-00 211.84 30p 1X211 40p 6Aß7 30p 6AX5GT 65p 
UABC80 35p 1/1.15 55p 3114 80p 6ÁC7 15p 6B7 40p 
UAF42 55p UY41 459 306 15p 6AH6 509 6ß1C7 40p 

BYZ13 25p 
BYZ16 63p 
CR81/10 25p 
CRS1/20 38p 
CR81/30 40p 
CR81/35 43p 
CRS1/40 48p 
CR89/05 80p 
CRS3120 88p 
01183/30 43p 
CR825/025 

75p 
CRS3/40 50p 
GET103 23p 
GET115 45p 
GET116 50p 
GEX66 £1-00 
NKT22.2 20p 
NKT304 50p 
50910 
90920 
80936 
8094 
30980 
V405A 

6BÁ6 
6ßE6 
6B060 
6ßJ6 
6BQ7A 
6BR7 
6BW6 
6ßW7 
604 
606 
60116 
60116 
6D6 
6EA8 
6823 
6F33 

MANY OTHERS IN STOCK Include Cathode Ray Tubes and Special Valves. 
P. & P. Up to £1 12p, £1 -£2 179, £2 -£3 22p. Over £3 post free. C.O.D. 20p extra. 

METERS Full List of our very large 
stock of meters on request. 

INTERGRATED CIRCUITS - 
MANY OTHERS IN STOCK 

RCA. CA 3005 wide band R.F. Ampi. 300mW dits £1.20 
CA 3012 wide band ampi. 150m W diss .. .. £0.90 
CA 3020 Audio power ampi. .. .. .. £1.37 
CA 3038 Audio pre -ampi. £0.90 
General Electric PA 230 £1.40; PA 234 £1; PA 237 £2.10 
Mallard TAA 300 £1.75; TAA 320 73p 

26p 
llp 
82p 
Sip 
46p 
40p 

25p 
30p 

4gp 
36p 
SOp 
80p 

3Óp 
SOP 

48p 
209 

76p 
£1.50 
U.K. 

ALL valves 
guaranteed 

6116 20p I_h:. 55p 957 30p 
624WA 75p 121517GT 40p 991 40p 
825 40p 121(8011 45p 1622 £1.00p 
6J5GT 25p 12Q7GT 80p °051 55p 
8J6 20p 12807 35p 5933 £1.12p 
6270 85p 1487 75p 6057 509 
627M 40p 19AQ5 40p 6060 50p 
8016G11 50p 19G3 44.25p 6064 45p 
BK7 32p 19G6 21.509 6065 85p 
61170 20p 19114 £5.00p 6080 £1"87p 
6128GT 45p 20P4 £100p 6146 £1-SOp 
81(25 70p 25123G11 40p 8020 1225p 
68A7 40p 30015 75p 9001 20p 
684.7011 .329 30017 80p 9002 25p 
8807G11 25p 30018 75p 9003 SOp 
68(87 85p 3085 84p 9004 15p 
6SJ7 87p 30FL7 70p 9006 15p 
6877GT 32p 308112 92p 0.E., Tubes 
6SK7 85p 30FL13 50p VCR97 
601.70T 32p 30FL14 75p £450p 
68N7GT 859 301115 85p 101151711 
68147 39p 30L17 SOp £8 50p 
68Q7GT 35p 30812 80p 10115170 
6V6G lip 30P19 80p 87.50p 
616GT 38p 30PL1 70p SFP7 £1-82p 
6X4 27p 30PL13 94 88D £9.00p 
6X5G 259 30PL14 S5p 88J £9000 
6X5f=T 32p 35L6GT 50p 88L £9.00p 
6160 60p 35W4 30p Photo Tabes 
6-30L2 70p 35240T 45p CMG25 
6Z4 32p 42 45p £2.75p 
7B7 45p 5005 40p 931A 

£1750p 

£850p 
705 
706 409 

S5p 30 60970 
B 

7017 82p 59E1=15 BOOp p Specia141vs 
7Y4 60p 75 40p CV1031 
9D6 37p 76 40p £TO 
11E2 12 50p 78 409 CV2339 

Op 

12AT6 80p 80 45p £20.00p 
12AT7 80p 803 £8 25p JP9/70 
12AU7 29p 805 £B OOp £57.50p 
12A16 30p 807 55p 01301 S5OOp 
1211X7 SOp 813 £375p 01305 £12OPp 
12BA6 35p 832A £3.00p K308 £18-OOp 12BE8 35p 866A 75p K337 518-00 12B1î 27p 40p p 
1208 32p 955 

954 
40p 0022 218-00p 

12E1 51.25p 956 209 725A 216 OOp 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01 -743 0899 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

-"Stella 99" 
INSTRUMENT CASES 

Size Price 
6"W x 4"1-I ' £1.25p 
x 4"D 25p P.P. 

We believe the finest instrument case in the 
country. Beats all competitors for price and 

strength 

Fibreglass Press Moulded in Grey, and Blue. Supplied 
with 4 Rubber Feet. 18 SWG Alloy Chassis. 16 SWG 
Alloy Front Panel. Front Panel has Protective Film 
for marking out and protection. Chromed die cast 
handle. The case has two sets of Runners Moulded 
in which will take Alloy or P.C. Board Chassis. Same 
day off- the -shelf delivery. This size of case can be 
turned on end to make 4 "W x 6 "H x 4 "D. Please advise 
if handle and feet to be supplied loose. Panel Punch- 
ing available on 100 up. Trade and quantity discounts 
on request. 

Full list of Accessories Available, sent with each order 
Le. Switches, Panel Lamps, Amplifiers, Fuses, etc' 

E. R. NICHOLLS 
46 Lowfield Road, Stockport, Cheshire 

Tel: 061 -480 2179 

564 

BUILD YOUR CIRCUITS 

on 

VEROBOARD 
-the Universal Wiring Board 
obtainable from your local Retailer 
Trade enquiries to; 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 

W.C.1 

4-15 
AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL WORK 

ONLY 

f2 
P.¡P.IOp 

t S TOOLS 

Indispensabile for preci- 
sion drilling, grinding, 
polishing, etching, goug- 
ing, shaping. Precision 
power for the enthusiast. 
Shockproof. Completely 
portable power from 4+ 
volt external battery. So 
much more scope with 
MINI- DRILL. Super Kit 
(extra power, interchange- 
able chuck) £4.50, p.p.13p. 
De Luxe Professional Kit 
with 17 tools £7.00 p.p. 
23p. Money ref. g'tee. 

MERLIN SUPPLY CO. 

Dept. PW11D Nailsea, Bristol 13519 2LP 
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£26-5t 
£39.0( 
£63.01 
£48 -Or 

8100.0( 
£35.fK 
£39-0( 
£70O4 
£44. O( 

£3304 
t150 .0C 
£36.00 
£82 .011 

£3000 
£47.011 
£6400 
£4700 
£4550 
£48-00 
£1300 
£15-50 
£3400 
£4860 
£7700 

AD 
SLASH 

SPEAKERS (KITS AND CHASSIS) p.p. 50p. 
Prices Per Pair 

Richard Allan Twin Assembly £17 -00 
Richard Allan Triple Assembly £2600 
Richard Allan Super Triple Assembly £32.00 
Wharfedale Unit 3 £2000 
Wharfedale Unit 4 £26.50 
Wharfedale Unit 5 £3050 
Goodmans Axiete 8 £12.25 
Twin -Axiette 8 £14.25 
Axiom 10 £100 
Axiom 201 £21.25 
Axiom 301 £30.50 
Axiom 401 - £29.00 
Audlom 8P £8.00 
Audlom l0P £6.50 
Audlom 51 £1900 
Audlom 61 £27.50 
Audlom 12P £1950 
Audlom 15P £3300 
Audlom 18P £5295 
Twin Axiom 10 £15.95 
ARU 172 £7.00 
Trebax 100 VI t - 75 

Midas 
5KI20XL 

£17 -95 
Attenuator £4.75 
X0/050/50000 - - £1400 

Wharfedale 81n. bronze /R5 /DD £7.5500 
Wharfedale Super 8 /R5/DD £1400 
Wharfedale Super 101R5/D13 - 

£2250 
WharfedaleWMTI matching transformer £1.50 
Any other make P.O.A. 

STEREO AMPLIFIERS p.p. 50p 

ARMSTRONG 521 £44.00 
AMSTRAD 8000 £15.00 
H.L. SA707 £1600 
TELETON SAQ206B £1800 
VICEROY VAS70 £4200 
VICEROY 55 £16.00 
SANSUI full range In stock P.O.A. 
METROSOUND ST2OE £2600 
SINCLAIR 2000 Midi £2200 
SINCLAIR 3000 £3200 
SINCLAIR NEOTERIC £46.00 
SINCLAIR A U £4.50 
SINCLAIR S80 + 2 Z30 /PZ5 £t5 00 
SINCLAIR 560 + 2 Z30 /PZ6 £1750 
SINCLAIR S80 + 2 Z50 + PZ8 and 

Mains trans. £22.00 
Sonab special offer for personal callers only 

TUNER AMPLIFIERS p.p. 50p 

ARMSTRONG 526 £60.00 
ARMSTRONG 525 £70-00 
RODGERS RAVENSBROOK P.O.A. 
TELETON CR1OT with speakers £2550 
TELETON F2100 £30.00 
WHARFEDALE100.1 E100.00 
PHILIPS R44781 £53.00 
GOODMANS MODULE 80 £72.00 
TELETON R8000 with speakers £35.00 
TOSHIBA range P.O.A. 

Sonab special offer for personal callers only 

TUNERS p.p. 508 
ARMSTRONG M8 £7.75 
ARMSTRONG 523 £40.00 
ARMSTRONG 524 £31.00 
SINCLAIR Pro. 60 £19.50 
RODGERS RAVENSBOURNE FETZ 

Chassis £4500 

Easy to find -50 yards from (B.R.) 
Stoke Newington Stn. 
67, 149, 247, 73, 76, 243 Buses Pass our 
door. 

s,,RD 
PRICES! UP )1'0 

TAPE DECKS AND RECORDERS p.p. £1.50p 
Ferrograph 722/724 £196.00 
Ferrograph 702 /704 £16600 
Philips 2202 £22.00 
Philips 2205 £ä300 
Philips 4404 £73.00 
Philips 4407 £89.00 
Philips 4307 £37.50 
Philips 4500 £97.75 
Philips 4408 £107.00 
Philips N4308 £48.00 
Teleton FXB 5100 £4700 
Teleton 999 £8250 

PLINTHS AND COVERS p.p. 50p 

For Garrard 1025, 2035, 3000, 3500, SP25, 40B, 
SL65B, base finished in teak cover perspex. 

STAR PRICE £3.25. 

Star Super Plinths and Cover, base made of 
aluminium and cover is vacuum formed RRP £8. 

STAR PRICE £5.75. 
Plinthe and Covers for AP75. AP76, SL72B, 
SL75B, SL95B which allow cover to be left in 
position when playing £4.50. Also Plinths and 
Covers for BSR McDonald range 4.25. 

SPEAKERS (PRICES PER PAIR) p.p. £1.50, 
Wharfedale Dentons 
Wharfedale Super Listons 
Wharfedale Dovedale Ill 
Wharfedale Melton 
Wharfedale Rosedale 
Wharfedale Aston 
Wharfedale Triton 
Leak 600 
Leak 300 
Leak 200 
Cambridge R50 
Goodmans Minister 
Goodmans Magister 
Goodmans Maxim 
Goodmans Mezzo 3 
Goodmans Magnum K2 
Celestion Ditlon 15 
Bd, W DNS 
Richard Allan Pavane 
Sinclair 016 
Keletron 500 
Sterna 400 
Sterna 300 
Sterna Hi -Fi 4 
Stems HI -Ft 3 
Metrosound HFSfO 

£63.00 
£21-DO 

SCOOP CARTRIDGES p.p. 10p. 

M.C.15 £4.00 
SMC 101 ' £2.15 
Shure M31/M32 £0.00 

PICKUP ARMS p.p. 25p. 

SME 3009/S2 £24.00 
SME 3012/S2 £2500 
Goldring Os £9.50 
Goldring L69 - £7-5o 
Neat G30 - £600 
Ortofon RS212 £2300 
Ortofon AS212 £2500 
RMG 309 20.00 
M Shell £1.20 
Any other make - P.O.A. 

FOR ALL YOUR NEEDS IN HI -FI 
EQUIPMENT SEND A LARGE S.A.E. 
or PAY A VISIT 

2 SHOWROOMS DEVOTED TO 
DEMONSTRATING SPECIALLY 

SELECTED SYSTEMS 

SEND CHEQUES, P 0., MONEY ORDER, etc. to 

'o; SUPPLIES 

6O% 
SPECIAL 
OFFERS 

GARRARD SP25 Mk. III 
GOLDRING G800 Superb Plinth 
and Cover. 
SINCLAIR Project 60- Stereo 60 
Pre -Amplifier and Control Unit. 
2 Z30's and PZ5. 2 WHARFEDALE 
Unit 3. List Price £84.00. OUR PRICE 
£55. P. & P. £1.75. 

GARRARD SP25 Mk III 
GOLDRING G800 

Plinth and Cover complete 
OUR PRICE £19.50. P. & P. £1.75. 

HEADPHONES p.p. 25o. 

Koss PRO4AA £22.00 
Koss 7278 £13.00 
Koss K6 £9.75 
Koss ESP -6 £34.00 
Koss ESP9 £53.00 
Koss KRD7II P.O.A. 

CARTRIDGES p.p. 10p 
GOLDRING G850 £4.00 
COLORING 0800 £7.00 
GOLDRING 0000/E £5075 
GOLDRING G800 /SE £16.00 
SHURE M3D £4.75 
SHURE M44/5/7/C £7.00 
SHURE M55E £9.00 
SHURE M75E type 2 £14.00 
SHURE V15 type 2 £3000 
SHURE 44E £8.00 
SHURE31E £9.00 
SHURE 32E £8.00 
SONATONE 9TAHCD £1.00 
AUDIO TECHNICA AT66 £4.00 
ADC 10 /E Midi £21-00 

GARRARD ZERO /100 IN STOCK SPECIAL 
PRICE £35.00. 

TURNTABLES p.p. 60p 
GARRARD SP25 /Mk. Ill 
GARRARD 2025TC with Sonotone 9TAHC 

Diamond Cartridge 
GARRARD A70 Mk. II 
GARRARD SL65B 
GARRARD AP76 
GARRARD SL7213 
GARRARD SL75B 
GARRARD 401 
GARRARD SL95B 
GOLDRING GL75P 
GOLDRING GL75 
GOLDRING GL89 
THORENS TOI25 
THORENS.TD150AB /2 
PIONEER PL11AC complete 
DUAL 1209 
PHILIPS 202A 

SONAR IN STOCK 
Connoisseur SDI ch 
Connoisseur OBI P and C 
Connoisseur BIN with SAU 2 P and C 
Connoisseur B32 SAU 2 ch. 
Connoisseur BD2 SAU2 P and C 
Any other make 

£10.50 

£6.50 
£11.00 
£13.00 
£1800 
£23.00 
£24.00 
£2600 
£3200 
£36.00 
£20-00 
£20.00 
£61.00 
£41.00 
£39.00 
£34.00 
£52.00 

£1300 
£2100 
£31 .50 
£2400 
£31.00 
P.O.A. 

All prices subject to change without notice 

PW11. 50 STAMFORD HILL, LONDON, N.16. 
Telephone : 01 -806 3611/7311 

PERSONAL CALLERS PLEASE NOTE- Cheques are only accepted when accompanied by a Bank Cheque Card (not Barclay Card). 
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Train for tomorrow's world in 

Radio and Television at The 

Pembridge College of Electronics 

Your first day on Television: 
5th January, 1972 

C:C 53CC.IC. cuvmvnn 
-.NItlaN,ii 

This is your opportunity to train 
as a television and radio 

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

That is the way to get into a 

rapidly growing industry with 
a tremendous demand for 

skilled technicians. You will be 
given theoretical and practical 

instruction on colour 
television receivers, following a 

syllabus specially designed 
to cover the new City and 

Guilds Radio, Television 
and Electronic 

Technicians' Course. 

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

or equivalent in 
Mathematics and 

English. 

Complete the coupon 
below and we will 

send you the details 
about training for 
an exciting, new 

career. 
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To: The Pemóridge College of 
Electronics, (Dept. PW7 ), 

It 34a Hereford Road, London, mi 
W2 SAJ. 

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

NAME 

ADDRESS 

OSCILLOSCOPES 
E.M.I. WM1e. Complete with Dual Trace Plug -fu Amp/Differential Plug -in Amp 
SOLARTRON CD.1220. With Wide Band Unit .. .. .. .. 
SOLARTRON CD.1220. With Dual Trace Unit .. .. .. 
SOLARTRON CD.1220. With Differential Amp Unit .. .. . . 

SOLARTRON CD.7118.2. Double Beam.. .. .. .. .. .. 
CAWS:ELL REMSCOPE 50.1. Storage Oscilloscope .. .. . . 

E M.I. W.0.8. Complete with Amplifier Type 8 .. .. .. . . 

TEST GEAR 
WAYNE KERR. Universal Bridge Type B.221 .. .. .. . . 

MARCONI. Q Meter Type TF 829G .. .. 
MARCONI. Video Oscillator Type TF 885A 263Z -5MHz .. .. .. 
MARCONI. Vacuum Tube Voltmeter TF 1041A. .. .. .. 
MARCONI. FM /AM Signal Generator TF995A/4 . . 

POWER UNIT, 240V. a.c. 1 /P.DC Output 400V 170mA /8.3V 3A .. .. 
R.F. GENERATOR. 200 MW/e. 276 Watte .. .. .. .. .. 
R.F. GENERATOR. 25 Watte 
SEEVOMER CONTROLS LTD. Motor Controller Type MC47 Complete with 

2175 
0190 
0220 
£240 
£80 

2200 
255 

£O6 
£45 
£45 
£60 

£176 
£10 
£26 
215 

266 

T.V. CAMERA LENSES 
BABE TAYLOR HOBSON VIDITAL LENSES. Standard "C" Mounts. Focal 

lengths 2cm. 5cm, 8cm .. .. .. .. .. .. 226 each 
R.C.A. AR88. Receiver .. .. .. .. .. .. .. £40 

MINIATURE GEARED MOTORS 
1 R.P.M. HAYDEN. 240V a.c. Clockwise Rotation 
1/6 R.P.M. CROUZET. 240V a.c. Anticlockwise Rotation .. } .. 809 each 
2 R.P.M. CROUZET. 00V a.c. /12V d.c. Anticlockwise Rotation .. J 

RELAYS 
SIENMENSIVAELET PLUG -Ili. Complete with Transparent Dust Cover 

2 Pole C/O 35p each. 4 Pole C/o 609 each 
S.T.C. Miniature Sealed Relays. 6V, 12V, 24V, 48V. 2 Pole C/o 501, each 
G.P.O. Relaye. 20000. 2p C/o 505. 4p C/0 80p each 
HEAVY DUTY. Relays 5A and 10A Contacts 12V, 24V, d.c. 110V, 240V a.c. 

2p. C/o .. .. .. .. .. .. .. .. .. .. 90p each 
LATCHING RELAYS. B. h R. Type IeO2 /T498 2p. C/o .. .. .. 989 each 

SOLENOIDS 
12V. d.e. 21 x 1 }' Dia . .. .. .. .. .. .. .. .. Sop each 

WIRE WOUND POTENTIOMETERS 
COLVERN, RELIANCE. All Velum from 1 0-100E 0. Brand New .. 19p each 
380° WIRE WOUND POTS. COLVERN CLR /6605 /418 10K n 

£1,60 each CLR /6805/ 18100Eí1 
BOURNS. 10 Turn Pots. 10K íI f 5% LIN 0-25% .. .. .. £1.98 each 

ILLUMINATED PUSH BUTTON SWITCHES 
Non -Locking Only. 2p C/o . . . . . 3 5 D each 

PUSH BUTTON SWITCHES 
Multibank Push Button Switch assemblies now In Stock. Any combination, latching. 
non -latching, push-push, push to change over, push to hold etc. 

2p. C/a 20p per button. 
4p. C/o Sop per button. 
Op. C/o 40p per button. 

MULTIPIN PLUGS AND SOCKETS 
PAINTON /JONES 2/4/0/8/12/18/24 /38 Way. 
P.E.T., B.N.C., AMPHENOL, CANNON, D.I.N., Plus Complete Audio Range. 

TRANSFORMERS 
D. C. TIBBLES de CO. PRI. 0.100.110.220.540V. SEC. 12V. 20A .. 28.60 each 
MINIATURE TRANSFORMERS. PRI. 240V SEC 12V 100mA 

2'x 1i' x 11" PEI. 240V SEC 0, 20V. 50V 100mA 
PRI. 240V SEC 0,18, 36, 0, 18, 86 100mA 

All Types 659 each 
SHROUDED TRANSFORMERS. PRI. O.120.240V SEC. 24V }A .. £125 each 

PRI. 0 -240V SEC 20V lA .. £1.80 each 
C -CORE TRANSFORMERS. PRI. 240V SEC 0, 70, 15V lA £I-20 each 
HEATER TRANSFORMERS. PR. 0- 110.200- 220 -240 SEC UV 3A 2100 each 

ALARM BELLS 
Suitable for Burglar Alarms. AGRO Type 4145 200/250V a.c. .. £2160 each 

PANEL METERS 
SIFAM MOVING COIL 1mA Size 4£' x4' .. .. .. .. £325 each 
SIFAM MOVING COIL 100µA Size 3+' x 3- - .. .. £3.00 each 
TAYLOR MOVING COIL 50.0 -00µA Edgewise 2}' scale .. £425 each 
ERNEST TURNER 270° Movement /Centre zero Circular 0.5 -0-0-5 MA 

23' Dia . .. .. .. .. .. .. .. .. .. 28.00 each 
ERNEST TURNER 270° Movement /Centre aero Circular 1.0 -lmA 

33' Dia . .. .. .. .. .. .. 
PIED 

.. .. 54.55 each 
SANGAMO- WESTONILLUMI1tATED METEE500µA .4}X 2}- 2810 each 
SANGAMO WESTON. 10µA F.S.D. 4 }' X 3 }" 24.75 each 
We also have a large number of assorted meters of different shapes /sizes /movements 
in stock. 

80UAD -TO -LIGHT MODULES SUITABLE FOR DISCOTHEQUES ETC. 
SINGLE CHANNEL 750 Watt Model .. .. .. 26.00 each 
THREE CHANNEL MODEL 215.00 each 
150W. LIQUID OIL WHEEL PROJECTORS COM- 

PLETE WITH WHEEL .. .. .. .. .. £85.00 each 
EXTRA WHEELS 6' Dls .. .. .. .. .. £8.00 each 

COMPONENTS 
METAL OXIDE RESISTORS. 2% T.R.S Complete Range always in Stock. 1 off bp 

each. 100 off Sip each. 
MULLARD ELECTROLYTIC CAPACITORS. Complete Range always in stock. 
MULLARD POLYESTER CAPACITORS. Complete Range always in Stock. 
LEMCO SILVER MICA CAPACITORS. Complete Range always in Stock. 
POLYSTYRENE CAPACITORS. Complete Range always in Stock. 
WIREWOURD RESISTORS. 1W, 3W, 0W. 12W, 15W, 30W. Complete Range always 

in Stock. 
SEMICONDUCTORS. Transistors, Diodes. Rectifier Blocks, Thyristors, U.J.T.'e 

Discs, Triads, F.E.T.'s, Zeners, Photocells etc. 
10% DISCOUNT 10% DISCOUNT 

On any Cash Sale for Customers Presenting this Advertisement. 

C. T. ELECTRONICS 
267, ACTON LANE. LONDON, W.4 0I- 9946275 

Nearest Underground -Chiswick Park (District Line), Acton Town (Piccadilly Line). 
Bus Routes E3, 88, 207, 15, 7, 260. 

M at e above 
(Please 

n t: A yet 
eve 

do 
not have a catalogue available. Any "twin Pkase Phons or 

BUSINESS HOURS: MON. -SAT. 9.80 a.m. -6 p.m. WED. 9.30 a.m. -1 p.m. 
WANTED. SURPLUS OR REDUNDANT COMPONENTS AND TEST EQUIPMENT 
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SUPER SPEAKER BARGAINS 
WHARFEDALE DENTONS == _ 

A compact system sold in matched 
pairs for a perfectly balanced 
stereo system. Each Denton con- 
tains an 8in, bass unit with Sin. 
pressure unit, coupled by a 
Wharfedale crossover network. 
Rated input: 15 watts maximum. 
Frequency response: 65- 17,000Hz. 
Impedance: 4(8 ohms. Cabinet 
9 }in. x 14in. x 8 }in. These most 
attractive units are available in 
oiled teak, white or matt walnut 
and are small enough to blend in 
with most surroundings. 

LIST PRICE 
£39.90 £2700 Teak 

WHARFEDALE TRITONS 
A new and exciting addition to the 
Wharfedale range, this three speaker 
system will satisfy the most ardent Hi -Fi 
enthusiast. Shelf or floor standing -hand 
finished in oiled teak or polished walnut. 
Frequency response 55- 22,000Hz. C.A.B. 
Dome pressure unit. Bass unit Bin. Mid- 
range unit Sin. Treble unit 2ìn. 
Impedance 8 ohms. Size 211in. x 
x 9in. 
LIST PRICE £59.90 

LASKY'S £36.00 Teak 

PRICE 

Pos 35p 

BSR McDONALD MP6O 
High precision low -mass counterbalanced 
pick -up arm, heavy balanced turntable, 
simple to operate controls, viscous cueing 
device, slide in cartridge carrier, 4 pole 
motor. 
LASKY'S PRICE £12.50 Post 35p 
BSR McDONALD 
UNITS & PACKAGES 
A. Chassis only. B. Complete with Lasky's plinth 
and cover. C. Complete with Lasky's plinth, 
cover and AD76K cartridge. D. Comp. wired on 
BSR plinth with cover. E. As D plus AD76K cartridge. 
MODEL A B B C 
MP.60 
HT.70 
610 
slo 
310 
210 
MP.60 TPD2 Styrene base 

11.20 15.50 
15.90 20.00 
14.50 1857 
12-10 16-50 
9.75 1400 

49.00 
23.50 
2200 
19.85 
1725 

19.25 
24.50 
2300 
20.00 
17.90 

18.00 

E 
22.00 
27-00 
25.50 
22-85 
2025 
9 95 
2100 

GARRARD UNITS AND 
PACKAGES 
GARRARD SL 55B 

LPR/CES £1050 7;';t 
Garrard SL4OB Now available ZERO 1005 Garrard AP76 without cart. 

£49.95, post 35p. Garrard 3000 with 9TA cart. 
Garrard SP25 Mk. III ... LI1.50 Garrard 20257C with 9TA 

GARRARD PACKAGES 

£9.95 
[20.95 
110.50 

£9.85 
Post on 
packages 50p 

Garrard AP76 with AD76K cart. and Lasky's plinth and cover ... £35 Garrard AP76 with Shure M44E cart. and Lasky's plinth and cover £40 
Garrard SP25 Mk. III, AD76K cart. and Lasky's plinth and cover... £20 Garrard SP25 Mk. III, Micro M2 100/e ca't. and Lasky's plinth and cover £25 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Singles 
C60 32p C90 50p 
C120 69p 

Pose Each Sp, 5 -20p. 10-25. 20 -50p. 

5 
£1.52 
£2.37 
£3.28 

10 
£2.96 
£4.62 
£6.38 

20 
15.60 
£8.75 

£10.85 

SONY 8FC 59WA SCOOP 
DIGITAL AM /FM 
CLOCK RADIO 
Digital Alarm Clock Radio. 
The digital clock shows 
you the time minute by 
minute with matchless 
accuracy and once set the 
Digimatic will wake you up 
at the same time every 
morning without having to be re -sec. The radio section features Sony's'unique 
sleep button, you fall gently to sleep lulled by the sweet tone of the radio, 
which switches itself off at a predetermined time. Available in either black or white. Frequency range 530- 1,605JCHz (AM); 87 -108M Hz (FM). Uses 8 transistors and 8 semi -conductors, built -in ferrite aerial and 3 }in loudspeaker. 
Power requirements: 230V AC 50Hz. Dimensions: 12 }in x x 

LIST PRICE £30.00 

LASKY'S PRICE £16.75 Post 35p 

KATONE AM /AIRCRAFT 
PORTABLE RADIO 
BATTERY, MAINS 
A combined battery and mains portable of excep- tionally attractive design. Housed in a leatherette 
covered case, size 8fin. x 5 #in. x 3 *in., fitted with 
an 8- section external telescopic aerial for FM and internal ferrite rod for MW wave bands, and clear 
easy -to -read dial with logging 

[ 
le. Wave band 

overage is FM 88- IO8MHz, AM 535- 1,600KHz. A 
highly selective circuit using 9 transistors and 9 
semi -conductors operating from either 4 x I.5 volt torch batteries or direct from 230 volts 50Hz AC house mains, from a built -in mains unit. A 
socket is fitted for a personal earphone. Easy -to- 
use silver colour knobs, with "woodgrain" panel 
enhances the appearance of this fine radio. 

LASKY'S PRICE £9.95 Post 15p 

DIGITAL CLOCK SCOOP 

EXCLUSIVELY 
FROM LASKY'S for you to mount into any housing. 

The clock measures 4,1 W x 19 H x 3; D (overall from front of drum to back of switch) SPEC.: 
2101240V a.c., 50Hz operation; switch rating 250V, 3A. Complete with instructions, HUN- DREDS OF APPLICATIONS. COMPLETE WITH KNOBS. 

MADE ESPECIALLY 
FOR LASKY'S BY 
FAMOUS MAKER 
MAINS OPERATION 
12 -HOUR ALARM 
AUTO "SLEEP" 
SWITCH 
HOURS. MINUTES 
AND SECONDS 
READ -OFF 
FORWARD AND 
BACKWARD TIME 
ADJUSTMENT 
SILENT OPERATION 
SYNCHRONOUS 
MOTOR 
SHOCK AND 
VIBRATION PROOF 
BUILT IN ALARM 
BUZZER 

SPECIAL QUOTES FOR 
QUANTI TES 

LASKY'S PRICE £6.50 Post20p 

PHONE BARGAINS 
Models HS -I and HS -2. Both these 
secs by TRIO offer really superb stereo reproduction in a lightweight, fully adjustable headset designed for opti- mum comfort. Listening fatigue is unknown with TRIO headphones. 
Brief spec. both models: Input imp. 80 nominal (matching 4 to 80); max. input 0.5W; frequency response 
20 -19 kHz; output sensitivity at ImW input; HS -I 118 dB, HS -2 I I I dB; weight 0.661bs. Identical in finished models are nished in ivory with con- trasting foam filled ear pads and head band. 
LIST PRICE E8-40 LIST PRICE £6 -75 

HS.1 f5 HS.2 £4 Post 18p `sue 
owe; zp- Raadio Limit cl 

Bronches The Home of High £,del -ly 

207 EDGWARE ROAD, LONDON, W.2 Tel: 01-723 3271 '12 -95 TOTTENHAM CT. RD., LONDON. W.1 Tel: 01-580 2573 

33 TOTTENHAM C i. RD., LONDON, W.1 Tel: 01-636 2605 Open allday. 9a m -6p n Monday tosoto,day 

Open all day.9o.m. -6 p m. Monday toSatmday NEW CITY BRANCH. NOW OPEN 
152/3 FLEET STREET. LONDON,E.CN Tel: 01353 2833 109 FLEET STREET. LONDON. E.CA Tel 01-353 5812 
Open oBdoyThursdoy early closing 1p. m. Saturday Open oll doy Thursday oody dosing tpm Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel 01 -790 4821 
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DRIVE -IN CAR PARK 

14I-F1 DISCOUNT 
WAREHOUSES 

Rec. Retail 
Price 

STEREO AMPLIFIERS 

Comet 
Price 

ALBA UA 700 3450 2600 
AMSTRAD Stereo 8000 25-95 1695 
ARMSTRONG 521 56-00 41.75 
DULCI 207M 32.00 1995 
FERROGRAPH F307 M,: II (Cased) 64.00 4595 
FERROGRAPH F307 Mk. 11 80.00 45.95 
GOODMANS Maxamp 54.00 37.95 
LEAK Stereo 30 Plus 5650 4095 
LEAK Stereo 30 Plus. In teak case 62.50 45.95 
LEAK Stereo 70 Chassis 69.00 4950 
LEAK Stereo 70 cased 75.00 54.50 
METROSOUND ST2OE 39.50 27.95 
PHILIPS RH 591 79.00 54.95 
PHILIPS RH 590 52.00 36.95 
PHILIPS RH 580 29.00 1850 
PIONEER SA500 6210 3925 
PIONEER SA700 98.00 67.95 
PIONEER SA900 134.10 94.45 
PIONEER Reverberation 45.50 31.95 
RANK Rote{ 310 45.00 32'95 
RANK Rotel 610 69.00 49-95 
ROGERS Ravensbourne 59-50 42.95 
ROGERS Ravensbourne (cased) 64-00 4795 
ROGERS Ravensbrook Mk. II 4750 3495 
ROGERS Ravensbrook (cased) 

Mk. II 52.50 38-95 
SINCLAIR2000 35-00 23.75 
SINCLAIR Project 80/2 o Z30 /PZ5 23.90 15.95 
SINCLAIR PROJECT 60/2 x Z50/ 

PZ8 /trans 34-86 23-25 
SINCLAIR AFU 5.95 4-45 
SINCLAIR Neoteric 61 -96 43-95 
SINCLAIR 3000 45-00 31-50 
TELETON SAQ 206 - 

32 -50 17.50 
TELETON GA101 37 -50 28-50 
VOLTEX 100w. Stereo Discotheque. 

'8 electronically mixed inputs 18500 13900 
All the above take both Ceramic and magnetic 
cartridges. 

TUNER /AMPLIFIERS 
AKAI AA 8500 221.85 175.00 
AKAI 6600 137.34 10800 
AKAI 6300 128.85 99.95 
ARENA R500 82.00 67.00 
ARENA 2400 90.30 72-00 
ARENA 2600 111.30 69.95 
ARENA 2700 88.63 7395 
ARENA T9000 30346 28500 
ARMSTRONG M8 Decoder 9-50 7.70 
ARMSTRONG 525 88'55 69.95 
ARMSTRONG 528 100.90 79.95 
GOODMANS Mod. 80, 35w. R.M.S. 91 59 68.95 
MIDLAND 19 /542 49.00 37 5o 

PHILIPS 882 98.50 76.95 

PHILIPS RH 790 134-00 98.95 
PIONEER SX770 AM /FM 159.79 125-95 
PIONEER SX990 AM /FM 192.61 148.95 
PIONEER 440 119.62 85.00 
TANDBERG 1171 comp. with 

decoder 
* TELETON F2000 
TELETON 7AT20 
TELETON 10AT1 150w. RMS 
TELETON TFS50 
TELETON TFS 50LA MW /LW /VHF 
* TELETON R.8000 with Speakers 
TELETON CR55 

110.00 9400 
51.50 28.95 

119.75 69-95 
160.00 94-00 

79.65 52.95 
86.64 60.95 
63.25 31.50 

125.26 74-95 
WHARFEDALE 100 -1 139.00 89.95 
Starred Items above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 
All the above Tuners and Tuner /Amplifiers include 
MPX Stereo -Decoder with the exception of Arm- 
strong where decoder is extra as listed. 

CARTRIDGES 
GOLDRING 800 12.55 6.75 
GOLDRING 900E 18.18 10.50 
GOLDRING 800 Super E 25.10 15.95 
*GOLDRING CS90 Stereo 5.02 4.10 
*GOLDRING CS91 /E 7.53 6 -00 
GOLDRING G850 6.27 3,95 
EMPIRE 1000ZE /X 60.34 51.25 
EMPIRE 999VE /X 43.00 34.95 
EMPIRE 999TE /X 25.09 21.00 
EMPIRE 999SE /X 20.31 18.95 
EMPIRE 999E/X 15.89 1250 
EMPIRE 999/X 12.55 10.25 
EMPIRE 909E /X 12.37 9.95 
EMPIRE 909/X 9.26 7.75 
EMPIRE 90EE/X 9.56 7-95 
ORBIT Magnetic NM 22 .... Special Price 2.95 
ORTOFON SL15E 28-62 22-95 
ORTOFON 2X15K Transformer 7.00 4.95 
SHURE M3DM 7.16 4.50 
SHURE M31E 11.63 8.70 
SHURE M32E 10.73 8.05 
SHURE M32-3 9.84 7.50 

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

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

SHURE M44-5 
SHURE M44-7 
SHURE M -44C 
SHURE M44E 
SHURE 0455E 
SHURE M75G 
SHURE M75-6 
SHURE M75EJ 
SHURE 0475E 
SHURE V15.11 
SHURE VIS -11 -7 37-56 27-95 
Starred cartridges above are ceramic. All others are 
magnetic. 

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

Rec. Retail Comet 
Price Price 
10.73 7-19 
9.84 7.15 
9.84 7.15 

11.63 7.50 
12.52 8.95 
16.99 13.75 
16.10 12.45 
18.78 14.95 
20.57 12.95 
39.35 27.95 

TURNTABLES 

13.98 0.50 
10-04 6.50 
3326 24.9S 
35.42 26-45 

The following Turntables are complete with 
base, plinth, perspex cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk 111 with Goldring G100 

Special Price £19.95 
GARRARD SP25 Mk 111 with Shure M.44,7 

Special Price £22.95 
GARRARD SP25 Mk 111 with Shure M.555 

Special Price £23.95 
GARRARD AP76 with Goldring 6800 

Special Price £30.95 
GARRARD AP76 with Shure 0455E 

Special Price £3295 
GARRARD AP76 with Shure M75E 

Special Price £3695 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £14 50 
GOLDRING 705/P with G850 

Special Price £15.95 
GOLDRING GL75 with 0800 

Special £39.95 
GOODMA NS 3025 with 0800 

Special Price £26.80 

DUAL 1219 transcription 
DUAL 1209 transcription 
GARRARD SP25 Mk III 
GARRARD SL65 B 
GARRARD SL75 B 
GARRARD SL95 B 
GARRARD 401 
GARRARD SL72 8 
GARRARD 3500, with GKS Cart 
Base and Cover to fit GARRARD 

SP25, SL55, SL85B and 3500 ..Special Price 3.50 
GARRARD 40B 13.34 10.49 
GARRARD AP76 27.85 18.90 
GOLDRING GUM) Mk. II 27.60 19.50 
GOLORiNG GL89P Mk. I I 36.21 26.95 
GOLDRING GL75 40.15 2895 
GOLDRING GL75P 48.76 35.99 
GOLDRING Covers for 69P and 75P 4.48 3.30 
GOLDRING COO- plinth and cover 

for G99 11.05 
COLORING G99 26.89 
GOODMANS 3025 37.74 
McDONALD MP 60 15.20 
McDONALD 610 19.28 
McDONALD HT 70 21.22 
McDONALD HT 70 Inc. Plinth and 

Cover 80.68 24.95 
Base and. Cover for McDONALD 

MP 60 and 610 Special Price 4.25 
PHILIPS GA146 30.35 23.95 
PHILIPS 202 Electronic 68.50 49.95 

60.40 
42.62 
15.85 
20.48 
39.20 
49.23 
39.26 
31.93 
15.25 

50.00 
35.00 
10.50 
13-45 
26.50 
32-95 
27.45 
23.95 
10.95 

9.75 
19.95 
21.95 
10.95 
14.59 
17.50 

Rec. Recl o 
Price 

al C me t 
Price 

PHILIPS 308 transcription unit com- 
plete with base and cover 37-60 

PIONEER PL12A with base &cover 48.34 
THORENS TX25 cover 8.52 
THORENS TD125 78.03 
THORENS TD125AB 115-57 
THORENS TD150A Mk. li 44.40 
THORENS T0150AB Mk. II 48.05 
THORENS TX11 Cover 426 

SPEAKERS 
B & W Model70 
B & W DM3 
B & W DM1 
CELESTION Dittos 120 
CELESTION Ditton 15 
CELESTION Ditton 25 
GOODMANSi Minister 
GOODMANS Magister 
GOODMANS Maxim 
GOCOMANS Mezzo 3 
GOODMANS Magnum K2 
J & S Model SXMT (pair) 
KEF Cresta 
KELET RON Speakers 

KN5004 speaker system (pair) 
KN700 4 speaker system (pair) 
KN1000 4 speaker system 
KN1500 4 speaker system 
KN20004 speaker system 

LEAK 200 
LEAK 300 
LEAK 500 
LOWTHER Acousta (with P046) 
LOWTHER Acousta (with PM7) 
LOWTHER ideal Baffle 
METROSOUND HFS103(palr) 
METROSOUND 202 
METROSOUND HFS20 
METROSOUND HFS10 (pair) 
PHILIPS RH481 
PHILIPS R1-1482 
SINCLAIR Q16 
STE -MA 420 
TANDBERG TAN 7 

TANDBERG TAN 11 
TANDBERG TAN 15 
WHARFEDALE Speakers 

Denton 
Super Linton 
Melton 
Dovedaie 3 
Rosedale 
Triton (pair) 
Unit 3 Speaker Kit 
Unit Speaker Kit 
Unit 5 Speaker Kit . 

SPEAKERS 
GOODMANS- Axiette 8 
GOODMANS Twin- axiette 8 
GOODMANS Axiom 10 
GOODMANS Axiom 80 
GOODMANS Axiom 201 
GOODMANS Axiom 401 
GOODMANS Twin Axiom 10 
GOODMANS Audiom 8P.. 
GOODMANS Audiom 10P 
GOODMANS Audiom 51 

GOODMANS Audiom 61 

GOODMANS Audiom 12P 
GOODMANS Audiom 15P 
GOODMANS Audiom 18P 
GOODMANS ARU172 
GOODMANS Trebax 100 
GOODMANS Trebax 5K120XL 
GOODMANS Midax 650 

29.95 
36.95 
6.95 

58.95 
94.50 
34-50 
40.25 

3.50 

15950 11495 
63.00 48.40 
38-47 37.95 
28.85 2295 
38.47 31.95 
65.00 46-95 
24-10 17.45 
02-50 4195 
19-66 14.95 
34.00 22.95 
44.00 29.95 
20.95 14.05 
22.17 18.00 

23-00 15.50 
27.50 15-25 
19.25 13.95 
24.75 18.95 
28.75 19-95 
30.19 . 18.45 
39.33 21.95 
49.50 34.95 
52.50 45.50 
65.00 54.00 
3750 32.00 
30.05 19.95 
21.50 15.95 
23.59 17.95 
26.65 21.95 
10.60 8 45 
17.35 14.45 
8.95 6.20 

2400 16-95 
28.00 23-95 
19.00 16.25 
45.00 35.95 

19.23 14.70 
24.05 18.45 
32.50 '21.95 
45.00 28.95 
85.00 48.50 
72.18 39.95 
12.53 9.70 
IS00 12.50 
26.00 18.50 

7.81 6.25 
8.84 6.9S 
9.28 7.50 
27-29 22.75 
14.45 10.45 
17.86 13.05 
9.86 7.50. 

5.35 4.05 
5.83 3.25 
13.05 9.60 

18.95 13.50 
12.37 9.59 
20.00 16.50 
3400 25.95 
4.50 3.25 
8.80 5-50 
9.70 7.25 
12.95 8.59 
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(OVER 1,520 sq. yds.) 

OVER 1000 ITEMS 
LWAYS IN STOCK 

Rec. Retail Comet 
Price Price 

3.55 2.25 GOODMANS Attenuator 
GOODMANS Crossover Networks 

X0/950/5000 
GOODMANS Crossover Networks 

XO/950 
GOODMANS Crossover Networks 

X0/5000 
WHARFEDALE 8in.Bronze /RS/D0 
WHARFEDALE Super 8 /RS /D13 
WHARFEDALE Super 10 /RS /DD 
WHARFEDALE WMT1 Matching 

Transformer 

9.75 

7.40 

2.85 
4.82 
6.19 

11-20 

0.84 

7.15 

5.50 

1.90 
3.50 
975 
9.50 

0.70 

Ht-F1 STEREO SYSTEMS COMPLETE 
ALBA ÚA552 45.85 35.50 
ALBA UA662 60.32 49.95 
DECCA Sound 613 70.14 5795 
DECCA Sound 614 66.55 54.95 
DECCA Sound 1204 89.44 72.95 
DECCA Compact 3 11916 10395 
ECKO SRG 609 with radio 85.44 49.95 
ECKO ZU5 with radio 15919 9900 
FERGUSON 3422 84.80 6595 
FERGUSON 3423 114.15 8995 
FERGUSON 3425 with radio 140.10 10800 
FERGUSON 3450 with radio 72.40 5995 
FIDELITY UA2 Music Master 4441 31.95 

with UA1 Music Master th 
radio 103.29 79.95 

SPECIAL OFFER 
GOODMANS Max -amp Stereo 

Amplifier, Goodmans Stereo -max 
AM /FM Tuner with Decoder. Pair 
of Goodmans Magnum K2 Spea- 
kers. Garrard A.P. 76 Turntable 
in base, complete with cover and 
Goldring G.800 Cartridge. Beauti- 
fully finished In Walnut 257.13 10995 

H.M.V. 204 /5/6 with radio 19830 15595 
HMV 2452 6565 53.95 
HMV 2450 with stereo radio 13420 109.00 
KB KA1250 complete with two 

653 speakers 71.55 58.50 
KB KA1250 complete with two 

651 speakers 80.25 64.95 
KB 2010 with radio and two 653 

speakers 94-70 76.95 
LEAK 30 /Goldring /Wharfedale 182.65 142.95 
LEAK 70 /Thorons /Wharfedale 226.87 175.00 
MARCONI Unit 3 84.80 6495 
MARCONI 4450 with radio 72.40 55.50 
MARCONI 4452 76.00 55.95 
METROSOUND Stereo 1010 com- 

plete with speakers 79.34 55.95 
PHILIPS 580 /481/105 71.00 55.95 
PHILIPS GF823 47.80 3695 
PHILIPS GF824 67.10 52.95 
PHILIPS RF 833 67.10 52.95 
PHILIPS GF 834 8640 6595 
PHILIPS GF417 98.06 69.95 
TELETON 2S60F with radio 72.40 5395 
TELETON STP 8 -track Stereo 

System 54.75 4800 
TOSHIBA SP8507 248.00 17500 
ULTRA 6405 77.00 6495 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1710L 4 -track Stereo 8985 5995 
AKAI 1720L 4 -track Stereo 83.73 65.95 
AKAI 4000 D 4 -track stereo deck 89.95 695 
AKAI CR 800 8 -track stereo tape 

deck 91.56 7695 
AKAI CR80 8 -track stereo recorder 110.83 94.95 
AKAI X2000 145.95 115-00 
AKAI 180050 153.00 119.00 
AKAI 2000SO 289.00 234.95 
BUSH Discassette DC70 21.19 1695 
BUSH TP60 Cassette tape recorder 28 38 23 95 E MOTORBOARDS eels 

Complete Price List FREE on request I 

ALL FULLY GUARANTEED - 
WITH AFTER -SALES SERVICE 

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

Rec. Retail 
Price 

BUSH TP70 Cassette, battery /mains 
tape recorder 2891 

FERGUSON 3245 Twin track 36.70 
FERGUSON 3246 4 -track 42.55 
FERGUSON 3247 4 -track 47.95 
FERGUSON 3248 4 -track 53.75 
FERGUSON 3252 4 -track 100.52 
FERROGRAPH 7022 -track tape deck 22022 
FERROGRAPH 704/W 4 -track tape 

deck 220 22 185.00 
FERROGRAPH 722 256.52 209.00 
FERROGRAPH 702 Dolby 272.25 229-00 
FERROGRAPH 724 256.52 209.00 
FERROGRAPH 722 Dolby 308.55 262-00 
GRUNDIG C200 De Luxe Cassette 38.45 28.95 
GRUNDIG TK 121 twin track 5530 41 -95 
GRUNDIG TK 141 4 -track 61.55 47.95 
GRUNDIG TK 146 4-track Auto 6725 51.95 
GRUNDIG 222 stereo cassette 57.70 47-95 
GRUNDIG TK 147 4 -track Auto 93.35 74-95 
MIDLAND TC 144 cassette 18.00 11.95 
PHILIPS 2202 cassette 26.90 19.95 
PHILIPS 2204 cassette, battery/mains 32.30 23.95 
PHILIPS 2205 cassette tape recorder 41.60 3350 
PHILIPS 3302 cassette 23.05 17-50 
PHILIPS 4303 new release 40.55 3250 
PHILIPS 43074 -track 47.80 3595 
PHILIPS 4308 De luxe 4 -track 58.40 43-50 
PHILIPS 44042 -track stereo recorder 91.70 6995 
PHILIPS 44074-track stereo recorder 106.20 85.95 
PHILIPS 4500 4 -track stereo tape 

deck 121.65 
PHILIPS 4408 4-track stereo 134-20 
PHILIPS 2503 Cassette Stereo 

tape deck 52.05 
PHILIPS 2400 stereo cassette less 

L/S 
PYE Cassette Recorder /Radio 9000 

battery /mains 
TANDBERG 1841 4 -track stereo 

tape deck 
TANDBERG 3021X twin track stereo 
TANDBERG 3041X 4 -track stereo 
TANDBERG 4021X twin track stereo 
TANDBERG 4041X 4 -track stereo 
TANDBERG 6041X 4 -track stereo 
TANDBERG 6021X twin track stereo 
TELETON 8110 cassette 
TELETON TC110 cassette battery/ 

mains 
TELETON TRC130 cassette with 

VHF /AM Radio, Batt. /Mains, twin 40.31 27.95 
motors 

TELETON 511 battery /mains 
cassette 

TELETON FXB 510 D 4 -track stereo 
TOSHIBA GT 601V twin track 
TOSHIBA 850 SA 4 -track Stereo 

tape deck 91.50 
WHARFEDALE Dolby DC9 cas- 

rette stereo tape deck 110.84 94-50 

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

Comet Rec. Retail Comet 
Price Price Price 

GOODMANS AUDIO SUITE, 
23.50 Goodmans Maxamp stereo amen- 
27 -95 flat, Goodmans stereomax AM/ 
32-95 FM Tuner with decoder. Pair of 
3795 Goodmans Magnum K2 speakers, 
41.95 Garrard AP76 turntable In base, 
8095 complete with cover and Gold - 

185-00 ring G800 Cartridge. Beautifully 
finished In walnut 257.13 169.95 

GOLDRING705Pturntable complete 
with G850 Cartridge, Midland 
Tuner /Amp., pair of Metrosound 
103 Speakers 99.56 69.95 

GOODMANS Module 80 Tuner/ 
Amplifier, Garrard AP76 Turn- 
table with Goldring G800 Cart- 
ridge and 2 Goodmans Minister 
Speakers 199.00 139.09 

METROSOUND 448 6 -track stereo 
play -back unit complete with 
2 1-IFS 10 Speakers 83.56 70.95 

GOLDRING 705P turntable complete 
with G850 Cartridge, Teleton 206 
Amplifier, pair of Keletron KN500 
Speakers 77.00 49.95 

TELETON STP 801 Stereo 8 track 
tape Audio system complete with 
speakers 54.75 40.00 

GARRARD SP 25, Mk. III mounted 
94-95 in base, plinth and cover with 

104.50 GOLDRING G800 Cartridge. 
Teleton 206 Stereo Amplifier 12 

41.95 watts RMS, and 2 KELETRON 
KN500 Speakers, each speaker 

65.55 56.45 is a 4 speaker system 8833 58.95 

43.86 39.95 PIONEER PL 12 turntable, Good- 
mans Maxamp, Shure M55E Cart- 
ridge, 2 Keletron KN 700 speakers 
(each speaker cabinet contains 4 
speakers) 144.38 10500 

GARRARD AP76 turntable com- 
plete with Goldring G800 Cart - 
ridge, base and cover, Rogers 
Ravensbrook Amplifier in teak 
case and 2 Goodmans Minister 
Speakers 142.51 108-50 

28.79 18.95 LEAK 30 /THORENS /WHARFEDALE 182.65 142.95 
GOLDRING GL 75P mounted in 

teak base with hinged perspex 
cover complete with GOLDRING 
G800E Cartridge. Leak Stereo 30 
Plus Amplifier in Teak case. 2 
GOODMANS Mezzo 3 Speakers 200.50 154.20 

THORENS TD 150AB Mk. II with 
TX11 dust cover, SHURE M55E 
Cartridge, LEAK Stereo 70 
Amplifier in Teak case. 2 Wharfe- 
dale Dovedale 3 Speakers 226.87 175.00 

THORENS TD 125AB Electronic 
Turntable complete with cover. 
SHURE V15.11 Cartridge, GOOD - 
MANS Maxamp, GOODMANS 
Stereo max AM /FM Tuner. 2 
GOODMANS Magister Speakers 422.48 309-00 

TELETON STP 801. Stereo 8 track 
Tape Audio Systems comp. with 
speakers 54.75 48 00 

68.00 
107.00 
107.00 
174.00 
174.00 
188.00 
188.00 
26.75 

58.95 
91.00 
91.00 

14500 
145.00 
158.00 
158.00 

14.95 

29.50 
65.16 
43-95 

0750 
50.95 
35.95 

47.95 

BASES AND COVERS 
GARRARD WBI Base 3.71 3.25 
GARRARD WB4 Base 5.49 4.75 
GARRARD SPC 1 Cover 3.60 2.95 
GARRARD SPC 4 Cover 4.27 3-75 
Special offer of Base and Cover to fit 
GARRARD SP25, SL55, SL65B and 

3500 Special Price 4.00 
GOLDRING Plinth 75 8.60 7.00 
GOLDRING Plinth 69 8.60 7.00 
GOLDRING Covers for69P and 75P 4.48 3.75 
THORENS TX25 (for TD125AB) 8.52 6.95 
THORENS TX11 Cover 4.26 3.75 
Base and Cover for TD 125 15.04 12-45 
SME Plinth System 2000 41.36 3050 

5 22 3 25 

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

5-30 P.M. MON. 
1 -0 P.M. TUES. 
8 -0 P.M. WED. 
8 -0 P.M. THUR. 
8 -0 P.M. FRI. 
6 -30 P.M. SAT. 

Customers are 
welcome Coca!! - 
Ample car parking 
facilities 

COMIY HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 MD Ti.4 and 407577 
(Dept. P.W.) 68A Armley Rd. (Artist St.), Leeds LSI 2 2EE T! 339só 

(5 linos) 
(Dept P.W.) Teesway, Portrack Lane, North Teesside Tel. 

00132/ 

Industrial Estate, Teesside, TS18 2RH 
(Dpt P.W.) Heeley Road, Seliy Oak, Birmingham 

T0.521-472 Mil 
Comet guarantees that all prices quoted are genuine. All Items offered 
available at these prices at the time this Issue closed for press. 
Add 75p for postage, packing and Insurance on WWI orders (Cartridges 20p) 
or, if Securicor delivery required, add £1,75 only. 
Make cheques, Morey Orders payable to "COMET". 

Free 
Technical 
Advisory 
Service. if 
In doubt, 
ask us! 

,'. 
ìCE 5ECURI v 4FR1 CIV x 

SPECI tD .,.. * 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add £1.75 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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BENTLEYACOUSTIC 

CORPORATIONLTD. 

38 CHALCOT ROAD, CHALK FARM, LONDON. N.W.1 

EF183 .27 
EF184 .29 

EL32 .18 
EL34 .48 
EL35 1.00 

KT81 2.0000 
KTW61 .68 

KTW63.50 
MHLD6 .75 
N78 2.05 

PL3600.47 
P1.81 .44 

PL82A .80 
PL83 .33 
PL84 .80 

UCH42.80 
UCH81 .80 

UCL83 .48 
UP41 .50 
UF42 .80 

AC107 .15 
40113 .26 

AC128 .20 
AC156 .20 
AC157 .25 

BCZ11 .8 0A73 
8F158 .29 

BF163 .20 
8F173 .88 
BF180 .30 

.15 
0A79 .09 

0A85 .08 
OA90 .18 
OAK .09 

THE VALVE SPECIALISTS Telephone 0l -722 -9090 EL37 .87 N308 .95 P1404/600 ÚF80 .85 AC166 .25 BHI81 .40 0495 .09 
EL41 .58 
EL42 .58 

N339 .44 
P61 .48 

.68 
PL505 1.30 

ÚF85 .34 
UF86 .83 

AC168 .38 
AC176 .55 

8F185 .40 
ßF194 .15 

0A200 .09 
OA202 .10 042 .80 6CB6A .28 68G7GT .33 128Q7GT 5763 .50 EBF89 .27 

OB2 .30 8C9 .73 69R7 .53 .50 AC2 /PEN EBL21 .80 EL81 .50 PABC80 .38 PL508 .90 17F89 .27 
UL41 

AC177. .28 
ACY17 

BFY50 .23 
BFY51 

0022 .38 
0023 1A7GT .83 6CD6G 1.08 68J7 .85 1487 1.15 

5 
.98 

ACBDPE 
EC86 .88 
EC88 

EL83 .88 
EL84 

PC86 .48 
PC88 

PL509 1.30 
PL802 

.54 
17184 .81 

.25 
ACY18 .20 

.19 
BEIM .20 

.88 
0024 .88 

1133GT .87 
11150T 60H6Á 38 68K7GT .28 1906 1.45 

.98 .66 
EC92 .85 

.22 
EL85 .40 

.48 
PC95 .58 

.75 
PM84 .85 UM80 .83 ACY19 .19 BY 00 .18 0025 .38 .33 

1L4 .13 6CL6 .48 68Q7O11T .88 20D4 1.05 ACGPEN.88 ECO32 1.50 EL86 .88 PC97 .88 P %4 1.18 UY1N .50 ACY20 .18 BY105 .18 0028 .24 

IN5GT .87 6CM7 50 6V6á .17 2012 .85 AC /PEN(7) ECC33 1.50 EL91 .23 PC900 .84 P %25 1.18 UY41 .38 ACY21 .19 BY114 .18 OC28 .60 

1R5 .27 6CU5 .50 6V6GT .80 20L1 .98 .98 ECC40 .80 EL95 .34 PCC84 .29 PY33/2 .50 ÚY85 .25 ACY22 .15 BY126 .15 0C29 .63 

184 .22 60W4 .83 6X4 .20 20P1 .88 AC /TH1 .20 ECC81 .18 EM80 .88 PCC85 .28 PY80 .83 1.710 .45 ACY28 .18 BY127 .18 0035 .88 
1U4 .29 6DE7 .50 8 %5GT .25 20P3 .82 AC /TP .98 ECC82 .19 EM81 .89 PCC88 .43 PY81 .26 U12114 .88 ÁD140 .36 BYY23 0036 .48 
lU5 .48 6DT6 .50 7A7 .88 20P4 .89 AL60 .78 BOOBS .22 EM83 .75 PCC89 .45 PY82 .25 U18/20 .75 ÁD149 .50 1.00 0042 .83 
21121 .85 6EW6 .55 7B6 .58 20P6 1.00 ATP4 .12 ECC84 -35 EM84 .81 PCC1B9 .48 PY83 .28 1719 1.73 ÁD161 .45 BYZIO .26 0043 1.18 
2G1K5 .50 6F1 .59 7B7 .85 25A60 .29 A21 .40 ECC85 .25 EM87 .35 PCF80 .28 PY88 .83 U22 .39 AD162 .45 BYZ11 .25 áC44 .10 

3D6 .19 6F6 .63 706 30 25L6G .22 AZ31 .48 ECC86 .40 EY51 .33 PCF82 .80 PY500 .95 U25 .65 ADT140 .83 BYZ12 .26 OC46 .11 

3Q4 .88 6F60 .25 7H7 .28 28Y5 .38 AZ41 .58 ECC88 .86 EY81 .35 PCF84 .40 PY800 .83 U26 .56 AF102 .90 BYZ13 .25 0C46 .15 

3QIGT .35 6F13 .83 7R7 .85 25Y50 .43 CL33 .90 ECC789 .48 EY83 .56 PCF86 .44 PY801 .33 U45 .78 AF106 .50 CG12E .20 OC70 .18 

324 .27 6F14 .43 7Z4 .50 25Z4á .30 CY1C .53 ECC804 .55 BY84 .50 PCF200 .67 PZ30 .48 11191 .58 AF114 .25 11B211A .23 0071 .11 

3V4 .82 6118 .45 9D7 .78 2526 .40 CY31 .31 ECC8071.70 EY87/6 .80 PCF801 .81 QQV03 /10 U251 .88 _íF115 .15 GD9 .20 0072 .11 

4C138 .50 6F23 .88 1002 .50 2526G .43 DAF91 .20 ECF80 .27 EY88 .48 1'C1802 .40 1.20 U281 .40 AF117 .19 GET113 .20 0074 .29 

6Cá8 .50 6F24 .88 1013E7 .50 3001 .28 DAF96 .38 ECF82 .27 EY91 .52 PCF805 .60 Q896 /10 .49 U282 .40 AF121 .80 GET116 .40 0075 .11 

5V40 .85 6125 .68 10F9 .45 30015 .60 DF93 .14 EOF86 .85 EZ40 .40 PCF806 .58 QV04/7 .63 U301 .40 AF124 .25 GET118 .20 0076 .15 
5Y20T .28 6128 0.7 10138 .85 30C17 .77 DF96 .83 ECF8042.10 EZ41. .42 PCF808 .68 MO .75 U403 .38 AF126 .18 GET119 .20 0077 .27 

524G .85 6132 .15 1OLD11 .53 30C18 .60 DH78 .28 ECH21 .88 EZ80 .21 PC11200 .82 Ell .98 U404 .88 AF139 .65 GET573 .88 0078 .15 

6/30L2 .55 6(11184 .50 10P13 .54 3015 .70 DK40 .55 ECH42 .81 2281 .22 PCL82 .32 R16 1.75 U801 .98 AE178 .68 GET587 .43 0078D .15 

6A8G .38 6GK5 50 101'14 1.10 30FL1 .60 DK92 .88 ECH81 .27 2290 .20 PCL83 .58 R17 .88 U4020 .38 AF180 .48 GET873 .15 O081 .11 

6AC7 .15 SOW .50 12A6 .88 3OFL2 .60 DK96 .35 ECH83 .39 FW4/500.75 PCL84 .34 1119 .30 VP23 .40 AF186 .55 GET887 .23 0081D .11 

6A06 .25 6H6GT .15 12AC6 .40 301L12 .70 DL98 .35 EC1E84 .84 1W4/800.76 PCL805/85 81.41 .75 VP41 .88 AF239 .38 GET897 .23 0082 .11. 

6ÁJ5 .43 6J5G .19 12AD6 .40 SOFL14 .88 DM70 .30 ECL80 .30 OZ30 .86 .41 SP61 .33 VT61A .35 BA702 .45 GET898 .23 
Ml 

0082D .11 

6AK5 .25 6J5GT .29 12AE6 .48 30L1 .29 DM71 .38 ECL82 .30 0Z32 .41 PCL86 .39 T114B .50 VU111 .44 BA115 .14 .15 0083 .20 
SAMBA .50 636 .18 12AT6 .23 30L15 .54 DY87 16 .26 ECL83 .52 GZ33 .70 PCL88 .85 T11233 .98 VÚ120 .80 

VU12OA 
BAI16 .25 MI .16 0084 .24 

6AN8 .49 677G .24 12AT7 .18 30117 .69 DY802 .87 ECL84 .56 G234 .48 PD500 1.44 TP2620 .98 .60 BA129 .18 MAT100 00123 .28 

6AQ5 .22 6J7GT .88 12AU6 .21 30P4MR .95 E80F 1.20 ECL85 .55 0Z17 .07 PEN4DD UABC80.80 VU133 .85 BA130 .10 .39 0C139 .23 

6AR5 30 6JUSA 50 12AU7 .19 3áP12 .89 E83F 1.20 ECL86 .38 HABC80.45 1.38 UAF42 .49 W76 .34 BÁ153 .15 MAT101 O0140 .85 

6ÁT6 .18 6K7G .10 12AV6 .25 30P19/ EOSCO .60 EF22 .68 HL23DD.40 PEN36C .75 UBC41 .45 W107 .50 BC107 .13 .48 00169 .28 

6AU6 .20 6K7GT .28 12A%7 .22 3014 .58 E92CC .40 EFS6 .88 HL41DD.98 PEN46 36 UBC8I .40 W729 .60 BC108 .13 MAT120 00172 .85 

6ÁV8 .30 6K8G .18 12BA6 .80 30PLI .59 2180F .90 EF37A .45 EL42DD.50 PEN45DD UBF80 .29 X41 .50 BC113 .25 .39 0C200 .22 

6AW8A .54 6LI .98 12BE6 .30 3OPL13 .75 E182001.18 EF39 .40 HN3091-40 .75 UBF89 .80 Transistors BC115 .15 MATI21 00201 .38 

6A %4 .39 
6ß8G .13 

6L6GT .39 
6L7GT .63 

12BH7 .27 
12E1 .85 

30PL14 .85 
301'L15 .87 

E1148 .53 
EA50 .18 

EF40 .50 
EF41 .58 

HVR2 .58 
HVR2A .58 

PEN46 .20 
PEN453DD 

UBL21 .55 
UM .25 

& Diodes 
28323 .50 

BC116 .26 
Bá118 .23 

.48 
0A5 .28 

OC202 .43 
OC203 .30 

6BÁ6 .20 6L18 .45 12J7GT .83 35A3 .50 EA76 .88 EF42 .83 KT2 .25 .98 UCC84 .84 AA119 .15 BCY10 .45 OA9 .13 OC204 .30 

6BCS .50 6L19 1.88 12K5 .50 35L6GT .42 EABC80.30 EF54 .98 KT8 1.75 PENDD- UCC85 .34 AA120 .15 BCY12 .50 0Á10 .4.3 00205 .48 

68E6 .21 6LD20 .48 12K7GT .84 35W4 .23 EAC91 .88 EF73 75 KT44 1.00 4020 .88 UCF80 .34 AA129 .15 BCY33 .20 0A47 .10 ORP12 .53 

6B116 .43 
61216 .89 

6N7GT .40 
6Q7 .43 

12Q7GT .98 
128A7GT 

35Z4GT .94 
35Z5GT .30 

EAF42 .48 
EB34 .20 

EF80 .22 
EFS3 .48 All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 

6BQ7A .38 6Q7á .27 .40 502E5 .55 E891 .11 EF85 .26 Cash or cheque with order only. Post /packing 3p. per item, subject to a minimum of 9p. Orders 

6BR7 .79 
6BR8 .88 

6107 .55 
6R7á .85 

12ßC7 .85 
128117 .28 

50L6GT .45 
85A2 .48 

EBC41 .48 
EBC81 .83 

EF86 .30 
EF89 .28 

over 55.00 poet /packing free. Same day despatch by first class mail. Any parcel insured against 
damage in transit for only Sp. extra per order. Complete catalogue with conditions of sale price 7p. 

6BW6 .72 6BA7GT .55 128E7 .15 9001 .59 EBC91 .30 EF91 .17 poet paid. Business hours Mon: Fri. 9 -5.30 p.m. Sate. 9 -1 p.m. 
6BW7 .55 6BA7M .35 128.17 .28 807 .59 EBF80 .30 EF92 .35 We do not handle seconds nor rejects, which are often described as New and Tested" but have a 

6B26 .81 68C7GT .33 128K7 .24 5702 80 E13F83 .88 EF97 .55 limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 

Give us six months, 
and we'll turn your hobby 

into a career. 
You have a hobby for a very 

good reason. It gives you a lot of 
pleasure. 

So if you can find a job that 
involves your hobby, chances are 
you'll enjoy your work more, and 
you'll do better work. 

Now CDI can help you find 
such a job. A job where you'll be 
responsible for the maintenance 
of a computer installation. A job 
that pays well too-. If you're inter- 
ested in mechanics or electronics 
(without necessarily being a 

mathematical genius), have a 
clear, logical mind and a will to 
work, then we can train you to be 
a Computer Engineer inside six 
months. 
So give us a call. CDI. We're 
the Education Division of one 
of the world's largest computer 
manufacturers. And we have the 
experience to know if you can 
make it. A ten minute talk with us, 
and you could be on the way to 
spending the rest of your life with 
your hobby. 

Ring 

01 -637 2171 
between 9 a.m. and 9 p.m. and ask for Mr Proud. 
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It's quicker and easier to phone, but if you 
prefer, send this coupon to: Control Data 
Institute, Wells House, 77 Wells Street, 
London, W.I. 
Please give me further information. 

Name 

Address 

Age Phone 5 "' 

CONTROL DATA 
INSTITUTE 

CONTROL DATA 
; LIMITED 

The Education Division of one of the world's 
largest Computer manufacturers. 
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cut out this coupon 
and answer your 
soldering problems 

i2.75 
I 

Model CN 240/2 
- 15 watts 
- 240 volts 

£1.70 

SK1 
SOLDERING 
KIT 
In rigid plastic "tool 
box" containing Model 
CN - 15 watts - 240 
volts miniature iron 
fitted i6" bit. Spare 
bits 32" and 32 ". Reel 
of resin -cored solder, 
heat sink, cleaning pad, 
stand and booklet "How 
to Solder ". £2.40 

SK2 
SOLDERING 
KIT 
In polystyrene pack, 
containing 15 watt 
miniature soldering iron, 
240 volts fitted with 136" 

bit, 2 spare bits 32" and 

32 ". Coil of resin -cored 
solder, heat sink, 1A fuse 
and booklet "How to 
Solder ". 

J miniature 
soldering iron 

0 

........,,.. 
tt.wr p k 

Send me 

kit(s) £1.95 

COW ated CficUìtt 

Fitted with nickel 
plated 32" bit and 
packed in handy trans- 
parent box. 

ES240 D 25 watt 
soldering iron 

£1.83 

In transparent display 
pack, fitted with long 
life iron -coated bits" 
diam. Interchangeable 
spare bits 3z ", 16 , 

4" (extra) available. 
Improved design to 
ensure strong and 
reliable high speed iron. 
Heats up in 2 

M.E.S. 
Battery- operated 
12 volt 
soldering iron 

Complete with 15 

ft (4.50m) lead, 2 

heavy gauge clips 
for instant 

connection to car 
battery and a guide 'How 
to Solder'. 
Packed in strong plastic 
wallet. 

00000 
from electrical and radio shops or 

by Free Post (No stamp required) 
from ANTEX Ltd. FREE POST. 
PLYMOUTH, PL1 1BR 
Tel: (0752) 67377/8 

I enclose cheque /P.O. /Cash 
Please send the ANTEX colour .(Giro No, 2581000) 
catalogue. 

Please send the following: 

NAME 

- ADDRESS 

PW I I 

1 

1 

1 
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Midnight is a time for listening. Let the 
music be as late and as loud as you like; 
with headphones, it disturbs no one. Let 
the headphones be A.K.G. and you will 
find the quality staggeringly good. Made 
by a company whose professional micro- 
phones are known throughout the world 
and much used in this country, A.K.G. 
stereo headphones reflect the same fine 
quality of design and meticulous manu- 
facture. They are just about as good as 
anything you can buy at any price. Go to the 
dealer displaying the A.K.G. Superhead 
and hear for yourself, without obligation. 
Shown here, Model K.60 R.R.P. £15.00 

A.K.G. Equipment Ltd. 

Eardley House 

182 -184 Campden Hill Rd. W8 7AS 
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50p BARGAIN PACKS 
All fully coded, all from well -known 

manufacturers and now availa:hle, while 
stocks last, at better than bulk buyer's 
prices! Cash with order only. 

THIS MONTH: 
1N4148 Signal Diode 
(=-1N914) 
1N5060 i Amp Rectifier400V 
( -A14D) avalanche protected 
2N2926 NPN Silicon Transistor 
(Red) hfe 55- 110 
2N2923 NPN Silicon Transistor 7 for 50p 

hfe 90-180 

18 for 50p 

7 for 50p, 
8 for 50p 

2N3721 Gen. Purpose Transistor 8 for 50p 
Post and packing 10p for 1 or 2 packs; 

3 packs or more post free. 
Order any quantity, till sold (but we 

regret packs cannot be s »@ . , e -d). 

P.O. or Cheque payable Jermyn Industries, 
Vestry Estate, Sevenoaks, Kent. 

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

3 or 8 or 15 ohm models 
Useful response 

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

7 

aker Reproducers Ltd 
Benham Manor Road Passage, Thornton Heath, Surrey. 01- 68.1665 

When in LUTON, BEDS, you must visit the . . . 

SELF -SERVICE RADIO COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m. every day. 
Closed all day Wednesday. ' 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 
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Noi 
OUT FRIDAY 

OCTOBER 22 

This exciting new magazine will present easy -to- follow, 
step -by -step illustrated articles on useful and imagin- 
ative electronic gadgets for the home, car and other 
hobby applications. Theory will be simply explained. 
It will be edited by the expert team who have made 
"Practical Electronics" so successful. 

Have fun building this super 
portable record player. 
HOME SENTINEL ... excellent 
deterrent to burglars! Lights up your 
home as night falls! 
A must for motorists ... make your 
own windscreen wiper control! 
FEATURES FROM NO. 1 

"TEACH-IN". important series 
outlining the theory and practical 
techniques involved in electronics. 
"SHOP TALK "... advice on buying 
components and equipment. 
"ELECTRONICS PAST AND PRESENT" 
... illustrated account of the 
electronics story to date. 

FREE 
A piece of Printed 
Circuit Board ... a 
base on which two 
of the projects can 
be constructed. 

ORDER THIS GREAT NEW MAGAZINE _ONLY 15p 

i 
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28watts, rms. 40Hz to 4OkHzt3dB 

574 

Viscount Ill Audio 
Suite complete £ 49 

There are two stereo amplifiers -the R100 for ceramic cartridges, 
the 8101 for magnetic and ceramic. Both incorporate FETs (FIELD EFFECT 
TRANSISTORS), just like top -priced units. FETs give you more of the 
signal you want, and almost none of the background hiss you don't. 
Both units have a jack socket to plug in headphones and there's a 
separate output for tape recorder. Filters (an unusual feature in this 
price range) and tone controls give a wide range of bass and treble 
adjustment which compensate for input deficiencies and domestic 
acoustic conditions. 

PRICES SYSTEM 1 

Viscount III RI01 amplifier £22 00 +90p p &p 
2 x Duo Type II speakers, £I4-00 +£2 p &p 
Garrard SP25 Mk. III with MAG. 
cartridge plinth and cover £2300+£1 50 

Total £59.00 
Available complete for only £52.00- }-£3.50 

P&P 

p&p 
SYSTEM 2 
Viscount R101 amplifier £22.00 +90p p &p 
2 x Duo Type III speakers £32.00+ £3 p &p 
Garrard SP25 Mk. III with MAG. 
cartridge, plinth and cover £23.00+£1.50 

p &p 
Total £77.00 

Available complete for £69-- f4 p &p 

SYSTEM 3 
Viscount III Amplifier RI00 £I7.00+90p p &p 
2 x Duo Type Il speakers, pair £l4.00 +£2 p &p 
Garrard SP25 Mk. Ill with CER. diamond 
cartridge, plinth and cover £21 00+£1 50 

p &p 
Total £52.00 

Available complete for only £49.00 +£3.50 
p &p 

+TV Radio and TV C 
323 Edgware Roa 
Goods not despatched outside U.K. 

SPEAKERS Duo Type 11 

Size approx 17" x 10f" x 6e ". Drive unit 13" x 8" 
with parasitic tweeter. Max. power 10 watts. 3 
ohms. Simulated Teak cabinet. 
£14 pair-1-£2. p &p. 
Duo Type Ill Size approx 23f" x I lk" x 94 ". 
Drive unit 13;" x 8á" with H.F. speaker. Max. 
power 20 watts at 3 ohms. Freq. range 20Hz to 
20kHz. Teak veneer cabinet. £32 pair +£3 p &p. 

SPECIFICATION RI01 
14 watts per channel into 3 to 4 ohms. Total distortion 
(@ IOW Cas IkHz 0.1%. P.U./ (for ceramic cartridges) 
150mV into 3 Meg. P.U.2 (for magnetic cartridges) 
4mV @ ¡kHz into 47K. equalised within ± IdB 
R.I.A.A. Radio I50mV into 220K. (Sensitivities given 
at full power). Tape out facilities; headphone socket, 
power out 250mW per channel. Tone controls and 
filter characteristics. Bass: +12dB to -17dB @ 60Hz. 
Bass filter: 6dB per octave cut. Treble control: treble 
+12dß to -12dB @ 15kHz. Treble filter: 12dB per 
octave. Signal to noise ratio: (all controls at max) 
R101 -P.U.I and radio -65dB. P.U.2. -58dB. 
R100 same as R101 but P.U.2 (for crystal cartridges) 
450mV into 3 Meg. Cross talk better than -35dB on 
all inputs. Overload characteristics better than 26dB on 
all inputs. Size approx 13 ¡" x 9" X 3f ". 

omponents (Acton) Ltd. 21c High Street, Acton, London W3 6NG 
d, London, W.2. Mail orders to Acton. Terms C.W.O. All enquiries S.A.E. 
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SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

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

COMPLETE SYSTEM E50 Plus 

Sound 50 amp and 2 speakers £6 
P. & P. 

or available separately. Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus £2.25 P. & P. 

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

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

THE DORSET (600mW Output) 

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

Price £5.25 plus 50p P. á P. 
Circuit 13p FREE WITH FARTS 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE DECK 
with high impedance heads 
R.C. 74 tape deck. Three 
speeds -H, 33 and 13- ips. 
4 -track record /playback head. Plus 4 -track erase head. Positive pressure 
pad system. Takes any tape spool up to and including 7 ". The R.C. 74 
is driven by a powerful 200/250V 50 -cycle A.C. motor. A heavy. accur- 
ately balanced, flywheel brings wow and flutter levels down to approx. 
0.3 % total at H and 74 ins. Fast rewind in both directions. 
Controls couldn't be simpler! Just five push buttons that interlock to 
cut out accidental tape damage. Efficient servo -action type braking. 
Easy drop -in tape loading. 
The R.C. 74 comes with an attractive moulded deck cover, which has 
positions for tone and volume controls. The unit is built into a rigid 
die -cast frame, and overall size of the whole unit is 123 x 111 x 6 inches. 
Every single deck fully tested before dispatch. Spools not supplied. 

Price complete £15.00. Plus 75p P. & P. 

Provides a high standard of sound reproduction, with full 
mixing facilities. it's versatility makes it suitable for: 
Discotheque, P.A., Home Entertainment Applications, etc. 

* Five Electronically Mixed Inputs * Three Individual Mixing Controls * Separate base and treble controls common to all five 
inputs * Mixer employing F.E.T. (Field Effect Transistor) 

* Solid State Circuitry * Attractive Styling 

£9.50 plus P. & P. 60p. 

INPUTS: -1. Crystal Mic or Guitar 9mV. 2. Moving coil Mic or Guitar saW. 
Inputs 3, 4 & 5 are suitable for a wide range of medium output equipment (Gram. 
Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range : 13db @ 60 Hr. Treble 
control range t 12db 15KHz. Separate ON /OFF Switch. Neon Indicator. 
POWER OUTPUT: -12 Watts R.M.S. into 3 to 4 ohms speaker 
SIGNAL /NOISE: -Setter than -60db or inputs 3, 4 and 5 & -50db on 1 & 2 

SUPPLY:-220 - 250 AC Mains. SIZE: -12)" x 6" x 3t" 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors of all cars. 
Permeability tuning and long wave loading coils ensure 
excellent tracking, sensitivity and selectivity on both wave 
bands. R.F. sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. Pre -aligned 
I.F. module and tuner together with comprehensive instruc- 
tions guarantees success first time. 12 volts negative or 
positive earth. Size lin x 2in x 4.¡in deep. 

SET OF PARTS 

£6.30 
plus P. & P. 50p. 

See previous page 
for address 

Circuit diagram 13p. Free with parts 
Speaker, baffle and fixing kit £1.25 
extra plus 25p. p. á p. Postage tree 
when ordered with parts. 

42-PDO 

g S V COMPONF 

S T 

R -TV 
) 
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High Salary 
A 
A New Car 
And A Secure Future 
Get into the Computer 
Industry the fast and 
easy way. 
Now for the first time, anybody (no special qualifications 
are needed) can train outside the computer industry for 
an exciting career as a computer operator in only 4 
weeks - and can earn £2,000 +4- p.a. 
How? We are the only commercial training organisation 
in the U.K. permitted to use the famous 
'Eduputer. 
JOBS GALORE! 144,000 new 
operators will be needed over the 
next five years alone. And the 
moment you qualify our 
exclusive computer appointments 
bureau introduces you to 
computer users everywhere. 
This is your big opportunity to get 
out of a rut and into the world's 
fastest growing industry. Find 
out more FREE and 
without obligation by 
posting this coupon 
TO -DAY. 

1111111011 
London Computer Operators 
Training Centre 
C20, Oxford House. 9/15, Oxford Street, London, W1. 
Telephone: 01 -734 2874 
127/131 The Piazza, Dept. C20, Piccadilly Plaza, 
Manchester 1. Telephone: 061 -236 2935. 
Please send me your FREE illustrated brochure on exclusive 
Eduputer 'hands on' training for computer operating, 

Name 

Address 

Tel 

arm 11 linm 
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WICKS FOR 
BARGAINS 

E.A. STEREO AMPLIFIER: 
5 watts per channel; In attractive 
afrormosia veneered sleeve. Controls: 
On -off volume: Bass: Treble: 
Balance: Selector: Headphone Jack. 
Ceramic or Magnetic PU. Radio and 
Tape Inputs: Tape output and 
speaker output. Fully guaranteed 12 
months parts. 6 months free service. 
Size 141 "W x 91 "D x 45 "H approx. 
£1650 inc. post. 
3 WAY SPEAKER SYSTEM: 
8" twin cone Bass speaker and 3" 
tweeter, fitted in extremely elegant 
teak veneered cabinet. Size : 181"H x 
11; "W x 10 "D. 8 ohms handle 10 watts. 
£7.50 inc. Carr. 
GARRARD OFFERS 
Garrard SP25 Mk III (Rec. Price 
(£1585) Our Price £11.25. Carr. & 
Ins. 50p. 
Garrard SP25 Mk 111 ready wired in 
beautiful teak plinth with tinted perspex 
cover. (Fitted with 5 -pin DIN plug or 
phono plugs -state choice) (Rec. 
Price £2319). Our Price £16. Carr. & 
Ins. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk Ill /Sonotone 9TAHC (Rec. 
Price £27.29) Our Price £18. Carr. & 
Ins. 75p. 
SP25 Mk III /Shure M3DM (Rec. 
Price £31'02) Our Price £20. Carr. & 
Ins. 75p. 
SP25 Mk 111 / Goldring G800 (Rec. 
Price £3619) Our Price £21. Carr. & 
Ins. 75p. 
SP25 Mk III /Shure M55E (Rec. Price 
£36.16) Our Price £21. Carr. & Ins. 75p. 
Note! Garrard SL65B (Automatic 
Changer version of SP25 Mk III) 
alternatively supplied -please add 
£3 to above prices. 
Garrard AP76 (Rec. Price £2785) 
Our Price £1885. Carr. & Ins. 50p. 
Garrard AP76 ready wired in beautiful 
teak plinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec, Price £39.85). 
Our Price £2494 Carr. & Ins. 75p. 

OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP76/Shure M3D (Rec. 
Price £47.26) Our Price £28.94. 
Carr. & Ins. 75p, Garrard AP76 /Shure 
M55E (Rec. Price £52.82). Our Price 
£31.35. Carr. & Ins. 75p. 
Garrard AP76 / Goldring G800 (Rec. 
Price £52.82) Our Price £31.35. Carr. 
& Ins. 75p. 
Garrard 2025TC fitted with stereo/ 
mono cartridge. £8.99. Carr. Paid. 
TEAK PLINTH & PERSPEX COVER 
Ready cutto take 2025TC, SP25 III, SL658 
available at £4.99. Carr. & Ins. 35p. 
CARTRIDGES (All with diamond stylus) 
Sonotone 9TAHC dia. Rec. Price 
£4.10. Our Price £1.99 
Shure M3DM (Rec. Price £7.41) Our 
Price £4.87. 
Shure M55E (Rec. Price £12.97) 
Our Price £9.00. 
Goldring 800 (Rec. Price £13.00 
Our Price £7.50, 
Goldring 800 H (Rec. Price £10.69) 
Our Price £6.99. 
P & P 18p any type 

Guaranteed all 
brand new best 
quality goods. 
No rubbish. 

Mail order only. 

All enquiries 
SAE please. 

Special Offer! 
Grundig GDM312 
Dynamic Micro- 
phones. List £7.35 
OUR PRICE £3. 
P & P 30p 

Hi -Fi Stereo 
Headphones 
(Value £500) 
Only£2.25 inc. post. 

Speaker Cloth 
Best quality. Width 
36 ". Under half price at 
55p per yd. Black with 
gold fleck, will blend 
with any room setting. 
End of stock line, yds 
and yds must go. 

Plugs, Sockets 
and Leads. 
Phono plugs; 3p each 
30p per dozen. 
2 pin Din spkr. plugs 
10p each. 
3 pin Din plugs. 
15p each 
5 pin Din plugs. 
13p each. 
5 pin Din sockets 
(chassis) 7p each. 
Stereo Jack Sockets 
cfcct. 13p each. 
Phono sockets 
(chassis) 2 way 3p; 3 
way 4p; 4 way 5p. 
Eft. stereo lead 5 pin 
Din to open end. 45p 
Eft. stereo lead 2 
phono to open 
12ft. spkr. lead 2 

37p 
pin 

Din to open end. 40p. 

Please add P & Psp. 

100 Mixed 
Resistors 
} watt 10% all best 
quality (no ex govern- 
ment) 40p. 

Pots 
100K x 100K !ins & Logs. 
stereo. 35p inc. post. 
100K DP switch stereo, 
log. 45p Inc. post, 
50K single Balance. 
15p Inc. post. 

4 B.A. brass nuts 
50 for 25p inc. post. 

Speaker cabinets 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
new x 9t "D x 41 "H. 
Ready cut to take 
8" x 5" speaker. 
£1.99. P. & P. 12p. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel: (0206) 78807 
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ELECTRONIC VALVES 
STEPH ENS 

ELECTRONICS 
BOX 2Ô 

AYLESBURY, BUCKS. 0A2 
0A3 
OB2 
OB3 
003 
OD3 
1B3GT 
1CP31 
1L4 
1E4 
1R5 
184 
185 
]T4 
1U4 
lys 
1V2 
1 %213 
2D21 
3A4 
31328 
3BP1 
3Q4 
884 
3V4 . 

OR4GY 
5Y40 
5U4GB 
5V4G 
613GT 
5Z3 
5Z40 
6/3012 
6A]14 
6AF4A 
6A07 
6AH6 
6AJ8 
BAKE 
6AK6 
SAL3 
6AL5 
64116 
6A5S6 
6AQ5 
6AQ8 
OARS 
CARO 
6AR11 
6A85 
6.4579 
OATS 
6AU8 
6AVO 
6AW8A 
6BA8 
68E6 
613F6 
BBFB 
OBHS 
6BJ6 
6BK7A 
6B145 
6BN5 
6ßQ5 
6BR8 
6B97 
6BW6 
6BW7 
6BA8 
6ßZ6 
6C4 
6C5GT 
caso 
eCD8GA 
6007 
OCHS 
SOLO 
6CW4 
6015 
6CY7 
61/3 
6006 
BDKB 
BDQBB 
6084 
OCAS 
6EH7 
6E27 
SEWS 
6F1 
62'5 
6F60 
6F11 
6E13 
6F14 
6135 
6F18 
6F23 
6F24 
6F25 
6P26 
MO 
634 
6J5GT 
6J7 
6K6GT 
6K7 
6K8G 
6125 
6L6GT 
6L7 
6L18 
6LD20 
6N7GT 
6P1 
6P25 
61'28 
8Q7 
6347 
6807 
6E1E7 

0.88 
045 
035 
0.60 
038 
035 
0.38 
6 -00 
035 
036 
0.35 
0.27 
0.2b 
025 
027 
050 
04b 
040 
0.35 
035 
2.15 
275 
0.40 
035 
0-45 
0.60 
0.33 
0.42 
042 
032 
0.50 
0.40 
015 
035 
0.60 
040 
050 
0.30 
0.80 
067 
0-43 
0.20 
032 
0-33 
885 
0.55 
0.85 
040 
125 
0.35 
0.80 
0.80 
0.25 
0.30 
0.65 
0.25 
0.30 
0.80 
0.50 
0.45 
0.45 
015 
0.48 
0.40 
0.25 
0.65 
1.30 
0.55 
0.70 
0.25 
0.85 
0.38 
0.40 

6SL7GT 0.35 
BSN7GT 035 
65Q7 040 
65R7 0.40 
BTB 035 
6U4GT 080 
6UBA 040 
6V6GT 038 
6X4 0.35 
6Á60T 086 
6X8 0.55 
6Y6G 0.65 
7Y4 0.80 
9BW6 030 
1902 050 
10DI 050 
1002 040 
10F1 0.90 
10F9 050 
10518 0.45 
1011 045 
1OLD11 0.60 
101'13 0-55 
10P14 140 
12AB5 0.60 
12AC6 0.40 
12AL5 0.45 
12AQ5 0 43 
12416 080 
12AT7 0.33 
124U6 080 
124117 0.30 
12AV6 0-33 
12AV7 050 
124A7 030 
12417 0-70 
12B44A 065 
12BA6 035 
12BA7 035 
12ßE6 035 
12BH7 0.40 
12BY7 055 
12K6 0.55 
12K7GT 085 
12Q7G 0.30 
128R7 0.35 
1487 080 
20D1 0.45 
2011 1-10 
20P1 0.50 
201'4 1.10 
20P6 120 
25C5 0.50 
25LOGT 0.45 
25Z40 030 
25Z6GT 0.65 
3045 0.45 
30AES 040 
3001 030 
30015 0.80 
30017 0.85 
30018 0-75 
30E5 0.85 
30FL1 0.70 
30FL12 0.98 
30FL14 0.75 
SOLI 0.40 
S0L15 0.85 
SOL37 0.80 
SOP12 0.80 
SOP19 0.80 
SOPL1 0.70 
30PL13 0-98 

D187 086 
DY802 0.50 
E88CC 0.85 
E180F 0.95 
E810F 2.90 
EABC80 0.35 
EAF42 0.55 
EBC33 030 
EBC1 0.30 
EBC81 030 
EBF80 0.40 
EBF83 0.40 
EBF89 0.30 

PCC88 035 
PCC89 050 
PCC189 035 
PCC805 0.85 
1'00806 0.80 
PCF80 0.30 
PCF82 0.35 
PCF84 0.50 
PCF8 0.85 
PCF87 0.86 
PCF801 0.60 
PCF802 060 
PCF805 076 
PCF806 0.70 
P0F808 0.75 
POLSi 070 
PCL81 050 

- PCL82 035 
PCL83 085 
PCL84 845 
POLES 040 
PCL86 045 
POL88 0 90 
PCL800 0.93 
PCL801 070 
PD500 110 
PF86 060 
PF818 085 
PFL200 0.70 
PL33 0.35 
PL36 055 
PL81 0.50 
PL82 045 
PL83 045 
PL84 040 
PL302 080 
PL504 080 
PL508 0.90 
PL509 180 
PL801 0.80 
P1084 0.60 
PYS1 080 
PY33 0.88 
PY80 035 
PY81 0.30 
PY82 0.80 
PY89 088 
P188 0.40 
PY500 100 
PY800 0.50 
PY801 060 
P230 0.85 
QQV2.6 2.15 
QQVO3.1O 

1.25 

SEND S.A.E. FOR LISTS Satifaction or money refunded. 
GUARANTEE: - 

TERMS CASH WITH ORDER ONLY. ALL ITEMS ADVERTISED IN LAST 
POST AND PACKING PAYABLE MONTH'S ISSUE ALWAYS IN 
ON ORDERS UP TO £6, AFTER STOCK FOR SAME DAY 

THAT FREE, EXCEPT C.R.T's DISPATCH 
EC63 050 
EC66 0.60 
ECBB 083 
EC90 083 
EC91 050 
EC92 0.35 
ECOS 050 
EC8010 225 
ECC40 0'60 
ECC81 083 
ECC82 080 
ECC83 080 
ECC84 080 
ECC85 0.40 
ECC88 040 
ECC89 050 
ECC91 0.20 
ECC189 060 
ECF80 085 
ECF82 035 
ECF86 0.85 
ECF804 1.60 
ECH42 0-70 
ECM]. 030 
ECH83 0.40 
ECH84 845 
ECL80 0.40 
ECL81 0.45 
ECL82 035 
E 085 
ECL84 055 
ECL85 055 
ECL86 0.40 
ECLL800 

1.50 
EF37A 0.60 
EF39 040 
EF40 0.50 
EF41 0.65 
EF42 0.70 
EF80 0.26 
EF83 0.65 
EF85 0.35 
EF86 0.30 
EF89 0.28 
EF91 033 
EF92 0.40 
EF95 030 
EF97 0.65 
EP98 085 
EF183 0.80 
EF184 036 
EF800 1.00 
EF804 1.25 
EK90 0.30 
EL33 125 
EL34 0.50 
ELIO 0.60 
EL37 1.25 
EL41 O-55 
EL42 0.58 
EL81 0.55 
EL83 0.42 
EL84 O-25 
EL8S 0.48 
EL86 0.40 
EL90 0.85 
EL93 0.85 
EL803 1.00 
EL821 0.55 
EL822 0.90 
ELL80 0.75 
EMS4 0.90 
EM71 0.75 
EM80 0.40 
EM81 0.80 
EM84 0.35 
EM85 1.00 
EM87 0.55 
EN91 0.35 
EY51 0.40 
EY80 0.45 
EY81 0.40 
EY83 0.65 
EY86 040 
E187 0.48 
EY88 043 
EZ40 0.45 

'EZ41 0.45 
EZ80 0.25 
EZ81 0.28 
GY501 0.80 
C,Z30 0.40 
G231 O-08 
G532 0-48 
OZ33 0-70 
GZS4 0.60 
HABC80 040 
11K90 0.85 
KTBB 2.05 
KT88 2.00 
N78 1.45 

MANUFACTURERS 
2N388A 62 }p 
2E614 80p 
2E697 20p 
2N698 25p 
224706 12 0 
2N700A 12 4-1) 

2N930 2743 
2N1132 32 4p 
2N1303 17 }p 
2241306 25 0 
2N1306 25p 
2N1307 25p 
9N1711 25p 
2N2147 725p 
2242160 570 
2N2614 805 
2N2646 57 1p 
2N2905 405 
2N2926 
Green 14p 
Yellow 12 }p 
Orange 12 0 
2N3053 27 p 
2243055 753 
2N3391 20p 
2N3392 20p 

DIODES 
IN914 7 42 
A4119 100 
BA102 22 43 
BA116 74p 
BA114 1243 
By100 2245 
By126 202 
BY127 22 13 

SEMICONDUCTORS 

2N3702 17 1p 
2r3704 220 
2N8705 20p 
2N3711 20p 
2N3819 85 
2243826 305 
2N3905 37p 
2N3914 P.A. 
R.C.A. 
40253 P.A. 
40398 P.A. 
40458 P.A. 
2N4061 228p 
2N4062 22 }p 
2N4286 17 }9 
2N4291 17 0p 
AC107 SOp 
AC117 80p 
AC126 20p 
AC127 25p 
.00128 20p 
AC154 22 4p 
AC176 25p 
AC187 62 }p 
A0188 87 }p 
ACY17 27 1p 

& RECTIFIERS 
BZY88 
(Series) 82 1.0 

OAS 1245 
0A47 7 4p 
0A70 74p 
0A79 Op 
OA81 7 }p 
0A90 lip 

MARKINGS 
ACY18 259 
ACY19 25p 
ACY20 255 
ACY21 25p 
A0Y22 200 
ACY28 20p 
ACY40 2.0p 
ACY41 25p 
ACY44 403 
AD140 403 
ÁD142 58p 
AD149 578p 
AD150 625p 
AD181 3749 
AD162 any 
AF102 58p 
AF106 424p 
ÁF114 25p 
AF116 80e 
AF116 259 
AF117 253 
AF118 60p 
AF119 20p 
AF124 220p 
AF125 205 
AF126 20p 

OAR 74p 
OA202 10p 
BA144 124D 
BA145 200 
BA148 283 
BA155 P.A. 
BA166 P.A. 

BRAND 
NO REMARKED 

AFI27 17 4p 
AF139 37 }p 
AF178 45p 
ÁF179 45p 
AF180 5250 
ÁF181 42 441 

AF186 NO 
AF0..39 42 43 
ASY28 28p 
BC107 15p 
BC108 15p 
BC109 15p 
Fei13 275» 
BC114 374» 
BC115 82 4p 
BC116 62 49 
BC116A 87 }p 
BC117 390 
BC118 820p 
B0134 57 41 
BC136 P.A. 
BC136 P.A. 
BC137 P.A. 
BC138 P.A. 
BC142 305 
BC143 P.A. 
BC147 17 00 
BC148 15p 
BC149 175D 
BOI52 17 4p 
BC157 205 
BC158 17 4p 
BC16913 14p 
BC169C 15p 
BC171 17 0 
80175 2709 
BC183 2á}p 

NEW . 

DEVICES 
B0184 2243 
BC187 2841 
BC213L 28 1p 
BCY32 375p 
BCY58 22 43 
BCY70 20p 
BD115 78p 
ED121 855 
BD123 82 }p 
BD124 824p 
BD131 97 }p 
BD132 97 }D 
BE115 25p 
BF117 47 0 
BF160 P.A. 
BF162 P.A. 
BF163 Sbp 
BF167 253 
BF173 3203 
BF178 85p 
BF179 72 1p 
BF180 853 
BF181 8240 
BF184 25p 
B1'194 22 1.0 
BF195 27 4p 
BF196 42 0 
BF197 315p 
B1198 4203 
BF200 NO 
ß1'224 30p 
8F225 30p 
BF257 47 }p 
BFA84 Sóbp 
BFY1O 28p 
BFY50 '224» 
BFY51 224» 

BFY82 2205 
BBA21 874p 
0025 50p 
0C26 325p 
0028 626p 
0029 763 
0035 40» 
0036 62 }3 
0C42 25p 
0044 203 
0045 120p 
0C46 1Op 
0070 15p 
0071 1213 
0072 12 }p 
0074 32 }D 
0075 28 43 
0076 22 }3 
0077 2705 
0078 253 
OC81 20p 
OC81D 202 
OCBS 25» 
0084 263 
0C139 8203 
0C140 82}5 
0C170 80P 
00171 202 
00505 82 4D 
00202 47 4p 
OCP71 4243 
P3464 963 
TIB 40p 

P.A. Price on 
application 

QQV03.20A 
525 

QQV06 -4A 
6.50 

TT21 2.85 
TT22 2.80 
U18/20 0.75 
U25 575 
U26 575 
1331 045 
U37 1.90 
U52 083 
D76 090 
U78 180 
U191 0.75 
U201 0.35 
17281 0.40 
U282 0.40 
2X801 0.40 
U403 0.50 
U404 0-40 
U801 1.00 
UABC80 085 
UAF41 050 
114142 0.55 
1.73C41 0.50 
UBC81 0-40 
UBF80 0.40 
UBF89 5.35 
UBL1 0.50 
UBL21 0.60 
ÚC92 0.85 
UCC85 0.40 
UCF80 0.55 
UCH21 0.80 
UCH42 0.70 
ÚC843 0-75 
ÚC$81 0.35 
UCLA]. 0.80 
17CL82 0.35 
UCL83 0.80 
UF41 0.80 
ÚF42 0.80 
ÚF43 0.80 
UF80 0.85 
UFOS 0.40 
UF89 0.85 
UL41 0.65 
UL84 0.30 
UM84 0.20 
11Y1N 0.50 
ÚY11 0.65 
UY41 0.45 
U782 0-50 
ÚY85 0.80 
W729 0.60 
Z759 1-85 
Z803U 0.00 

loo. P.T. 
each 

ACOS 
GP79 .. .. 833 
GP91 -1Sc .. .. 2105 
O91 -280 .. 11O5 
áP91 -380 (TCB) .. 8105 
GP92 .. .. £1.32 
GP98 -1 .. .. 1124 
GP94 -1 .. .. 2115 
GP94 -5 .. .. 1180 
GP9S .. .. .. 21.24 
GP96 .. £1.57 
Acos 104 1 -10 .. 32.09 

2.2.14. 
Á3111 .. 8/O .. £1.39 

CARTRIDGES 
lne. P.T. 

each 
ASH . S/S .. 21.39 
%5M .. S/S .. 21.39 
Á5H .. 0(8 .. 41.39 
8 71551 .. SIS .. 41.81 
SÁ511 .. S/S .. £1.81 
SA5M .. D/8 .. £2.00 
8X511 .. DIS .. £2.00 
Á4N .. DIS .. £1.38 

GOLDRINO 
850 .. .. .. 25.25 
0800 .. .. ß7S6 
G800E .. .. 815.00 
0800 Super E .. 219.60 

Inc. P. T. 
each 

RONETTE 
106 .. 51/8 .. 090 
106 8/S .. 995 
DC400 SIB .. 703 
DC4006C 13/8 .. 70p 
105 .. DIS .. 81.12 
106 .. D/8 .. 21.12 
DC400 D/S .. 849 
DC40030 D/S .. 84p 

SONOTONE 
STA .. D/S .. 1125 
OT6 . DIS .. 21.79 
9TAHC D/8 .. 21.79 

030 
1.15 
0.50 
0.55 
0.50 
0.88 
0.43 
0.85 
0-45 
0.75 
0.48 
0.88 
0.75 
0.68 
0.80 
0.35 
0.85 
0.70 
0.50 
0.30 
0.88 
0.88 
0-85 
0.65 
0.45 
010 
0.75 
0.75 
0.35 
0.80 
0-50 
0.30 
0.45 
0.55 
0.35 
0.35 
0.76 
0.45 
0.40 
0.45 
0.40 
0.40 
0.80 
1.25 
0.85 
0.40 
0.40 
0-85 
0.85 

3021.14 0.90 
35A3 0.55 
35A5 0.75 
35B5 0.85 
35C5 0.40 
35D6 0.70 
35L6GT 0.50 
35W4 0.80 
35Z6 0.80 
35140 0.80 
35Z5OT 0.40 
SOAS 0.70 
50B5 0.45 
5005 0.40 
5001)6G 185 
SOL6GT 0.50 
85A2 0.40 
90AG 2-40 
90A V 2.60 
9001 0.80 
9001 1.25 
807 0.50 
813 8.75 
866A 0.75 
5642 0.65 
6080 1.50 
6146 1.50 
6360 f-25 
6870 2-50 
8939 2.15 
7199 0-75 
7360 1.80 
7586 1.25 
7895 1-25 
9002 0.35 
9003 0.80 
AZ1 0.48 
AZ31 0.55 
CBLl 0.80 
CBL31 0.90 
CY31 0.85 
DAF96 0.42 
DF96 0.42 
DK40 0.55 
DK92 0.50 
DK96 0.42 
DL98 0.42 
DM160 0.65 
DY86 0.33 

BEST QUALITY 
CAPACITORS 

WIMA DUROLIT 
Working 

Capacitance Voltage 
1000 pF 630 253 
1500 pF 630 259 
2200 pp 630 250 
3300 pF 630 25p 
4700 pF 650 25p 
6800 pF 630 25p 
0.01 pF 630 27p 
0.015 i,F 630 29p 
0022 pF 680 29p 
0.033 µF 630 88p 
0.047 pF 630 405 
0-068 pF 630 42D 
0.1 pF 630 50p 
0.16 pF 630 56p 
0.22 pF 630 67p 

470 pF 1000 29p 
680 pF 1000 295 

ION pF 1000 25p 
1500 pF 1000 25p 
2200 pF 1000 275 

WIMA TROPYFOL 
Working 

Capacitance Voltage 
47 pF 400 21p 
68 pF 400 Slp 

100 pF 400 Sui 
150 pF 400 21p 

- 
220 pF 400 21p 
330 pF 400 21p 
470 of 400 21p 

0.01 pF 400 19p 
0.015 salt 400 210 
0022 pF 400 28p 
0.033 pF 400 28p 
0.047 pF 400 265 
0.068 pF 400 279 
0.1 pF 400 88p 
0.22 µF 400 48p 
1500 p1' 630 Sip 
2200 pF 630 215 
3300 pF 630 21p 
4700 pF 630 215 
6800 pF 630 23p 
0.07 pF 630 250 
0.015 pF 830 25p 

Working 
Capacitance Voltage 
0.022 pF 830 27p 
0.033 /sF 830 Slp 
0.047 pF 630 880 
1000 pF 1000 Slp 
1500 pF 1000 21p 
2200 pF 1000 88p 
3300 pF 1000 889 
4700 pF 1000 265 
6800 pF 1000 27p 
0.01 pF 1000 27p 
0.015 pF 1000 81p 

0022µF 1000 38p pack of 5 
ADD 5p PER ITEM POST AND 

PACKING 

MAGNETIC RECORDING TAPES by a leading manufacturer 

POLYESTER POLYESTER 

Length Spool Size in. Pries Length Spool Size In. Pries 
Standard Play 900ft 5 700 

13001t 5 80p 1200G 55 860 
850ft 51 83p 1800ft 7 21.00 
1200ft 7 70p Double 

efE 
Play 

5 á7D Long Play 
210ft 3 275 1800ft 55 1110 
450ft 4 48p 2400ft 7 11.80 

. 

PABC80 0.40 
PC86 080 
PC88 0.80 
PC97 0.50 
PC900 0.48 
PCC84 0.40 
PCC85 0.40 

EMPTY TAPE REELS CASSETTES 
Sin . 7D Boxed in OASS Plastic Library Packs 
4ín .. .. .. 9D C60 .. .. .. 581 
Sin .. .. .. 115 C90 . .. .. 083 
OSIn .. .. .. 18p 0120 .. 87p 
Tin .. .. .. 183 P. 5 P. 7p on all orders. ` 
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POST THIS 
COUPON 
with your 
cheque or 
postal order 
for 70p 

IF° 
1 Please write your Name and Address in block capitals. 

1 

1 
1 

0 When you think n of COMPONENTS 
think of HOME ßÁD10 

HOME RADIO (Components) LTD. 

Dept. PW, 234 -240 London Rd., 

Mitcham, CR4 3HD. 01 -648 8422 

SW 

Some things in life are just about inseparable -eggs and bacon, sausage and mash, Tweedle 
Dum and Tweedle Dee! Think of one and you think of the other. That's how thousands of radio 
and electronic enthusiasts think of Components and Home Radio Ltd. When they need the first 
they automatically contact the second. They simply flip through their Home Radio Catalogue, 
locate the items they need and telephone or post their order. 
If you have not yet experienced the simplicity and satisfaction of linking Components and Home 
Radio, why not make a start now? First of all you'll need the catalogue .... in its 315 pages are 

listed more than 8,000 components, over 1,500 of them illustrated. Every copy contains 10 vouchers, 
each worth 5p when used as instructed. 
The catalogue costs 70p including postage 
and packing. Drop us a line or use the coupon 
below. 

ti ......ammemiiOl' 

Name 

Address 

I 
1 HOME RADIO (Components) LTD. 

/ Dept. PW, 234 -240 London Rd., Mitcham, CR4 3HD 

578 

1 
1 

1 

1 

1 
1 

1 

24 -hour 
Phone 
Service. 
Ring 
01 -648 8422 

Ask for 
details of 
our Credit 
Account 
Service. 

The price of 70p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 
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PRACTICAL 
WIRELESS 

VOL 47 NO 7 

Issue 777 

NOVEMBER 1971 

Evolution of Audio 
IT has been a long haul since the days when a pair of 

PX4's in push -pull represented the last word in "quality ". 
Although the search for greater realism continues, and is 
reflected in the steady flow of improved products, the 
industry itself and its approach to marketing is undergoing 
fundamental changes. 

For some years, hi-fi has revolved around a kind of cot- 
tage industry, the highest quality products coming from 
small, highly specialised companies. More recently, how- 
ever, the big boys have been getting into the act. Generally 
speaking they had previously been unable to compete 
because mass production is incompatible with the "luxury 
trade" associated with products for the connoisseur. 

Things, however, are changing. In the first place, the 
minnows are being swallowed by the whales so that high 
specification equipment can still be made but with the back- 
ing and resources of the bigger parent company. Secondly, 
hi-fl is now no longer the sole province of the more affluent 
and this has led to a huge market in so- called mid -fi -not 
the equipment for the more fastidious but representing a 
very fair sound at a reasonable price. And, thirdly, develop- 
ing techniques and new devices such as ICs are making it 
more feasible to produce equipment of quality in greater 
quantity and within narrower tolerances. 

But although there is now a vast selection of audio 
products to suit all pockets, there is a potential danger. 
The phenomenal boom in hi -fi is probably past its peak, 
although the industry as a whole continues to grow, and a 
slowing down seems to be inevitable. This will again put the 
pressure on reducing costs as the market cools down. 

Largs of Holborn, a paradise for audio types, with a large 
auditorium and their famous £5,000 comparator, is already 
a casualty. David A. Larg says that a combination of over- 
heads and competition from undercutting competitors 
"who offer neither the listening and demonstration facilities 
nor the installation advice and after sales service of Largs" 
have forced the company to close down. 

The specialist dealer offering the kind of service and 
facilities expected by the discerning enthusiast is, of course, 
at a disadvantage when facing dealers offering discounted 
goods albeit with little service. But this is the trend and if 
manufacturers are also forced to keep their eyes more on 
the ledgers than the quality then customers are in for a 
leaner time. 

Let us hope, therefore, that in its evolution, audio will not 
retreat from its present pinnacle and degenerate into the 
cheap- and -nasty take -it -or -leave it standards which have 
been the fate of other modern industries. 

W. N. STEVENS -Editor. 

NEWS AND COMMENT 
Leader 
News... News... News... 
Electronotes by S. Ginsberg 
MW Column by Charles Molloy 
Practically Wireless by Henry 
On the Short Waves 

by Malcolm Connah and 
David Gibson, G3JDG 

CONSTRUCTIONAL 

579 

580 

590 

601 

617 

629 

2- Octave Miniature Organ Part 1, 
by F. C. Judd 593 

Comprehensive Multi -Band 
Receiver, Part 1 

by F. G. Rayer, G3OGR 604 

Digital Frequency Counter /Timer, 
Part 3, by John Thornton Lawrence, 
GW3JGA 613 

Modular Audio Mixing System, 
Part 2 by F. C. Judd 

Basic Signal Generator 
by R. H. Longden 

Take 20, No. 31, General Purpose 
Audio Amplifier, 
by Julian Anderson 

OTHER FEATURES 

619 

622 

633 

Treasure Traced 602 

Transistor Circuitry for Beginners, 
Part 2, by H. W. He/lyer 608 

Going Back, by Colin Riches and 
Arthur Dow 618 

SPECIAL FEATURE 
What to look for at the Audio Fair 

by Donald Aldous 582 

DECEMBER ISSUE WILL BE 
PUBLISHED ON NOVEMBER 5th 

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

whole or in part are expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices are those current as we go to press. All correspondence intended for the Editor 
should be addressed to Fleetway House, Farring don Street, London, EC4A 4AD. Queries must be accompanied by a stamped, addressed envelope. Address correspon- 
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD. 
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NEWS... NEWS.., NEWS... 
Project 605 
Sinclair Radionics Limited, an- 
nounce the introduction of Project 
605, a stereo system designed for 
the do-it- yourself enthusiast who 
does not have any special audio or 
electrical knowledge. 

Based on four of the Sinclair 
Project 60 modules, Project 605 
has an additional unit- Master- 
link - through which all internal 
connections are routed by means 
óf push -on tags already fitted to 
wires of the correct length - 
soldering is completely elimina- 
ted. 

In the very comprehensive and 
extensively illustrated twelve page 
instruction book which is included 
in every Project 605 pack there 
are full details of tested installa- 
tions in plinths of some of the 
major manufacturers of record 
players. 

The Project 605 pack contains: 
-two Z.30 power amplifiers; one 
Stereo 60 pre -amplifier and con- 
trol unit; one PZ5 power supply; 
one Masterlink connector unit 
with all necessary inter- connect- 
ing wires tagged at each end; 
twelve page Instruction Book. The 
suggested retail price is £29.95. 

Project 605 and all other Sin- 
clair products are available from 
retailers in all parts of the 
Country or direct from the Com- 
pany. The guarantee which ex- 
tends over two years is direct with 
Sinclair who perform all service 
and repair work in their own large 
S e r vice Department. Sinclair 
Radionics Limited, London Road, 
St. Ives, Huntingdonshire, PE17 
4HT. 

580 

The PianoMate 

This device transforms any piano, 
whatever its age or condition into 
four octaves of blending electronic 
chords. 

There are two double octave 
units that are simply placed onto 
the back of the piano keyboard 
without any permanent fixing. 

These keyboard units (A) are 
then plugged into the `Master 
control Unit' (B) which in turn is 
plugged into a power socket. 

A Tone Selector Switch pro- 
vides three different tone colours 
which include a `Flute' sound 
which is ideal for standard tunes 
or ballads. A second tone is that 
of a Church Organ, the third has 
a `Jazz Band' sound which is suit- 
able for Latin American or Pop 
Music. 

A two speed Vibrato Control 
provides a further variation of 
tone colours. 

There is a Level Control giving 
predominance to either the Bass 
or Treble keyboard unit. 

An Input Socket is also pro- 
vided for those wishing to plug in 
a microphone or other instrument, 
or to amplify the piano itself. 

A further socket is provided for 
a foot volume or Waa Waa pedal. 

The PianoMate is completely 
tuneable via a single control for 
pianos which may be out of pitch 
by as much as a semi -tone. 

It is possible to play the Piano- 
Mate without a piano at all. One 
would do this by using a dummy 
or practice keyboard. This would 
provide all the electronic varia- 
tions, without of course the blend- 
ing qualities of the piano. 

The price of the PianoMate 
complete with Foot Volume Con- 
trol will be £69.00, and it will 
be in production January 1972. 
Dubreq Studios Limited, 249/289 
Cricklewood Broadway, London 
NW2 6NX Tel : 01-450 5475. 

A.K.G. Superhead 
A.K.G. announce the introduction 
of their `Superhead'. This is a 
novel demonstration unit which 
will be found at many A.K.G. re- 
tail stockists. It comprises a large 
life size black robot -like head with 
two faces, mounted on an orange 
coloured base. On this `Superhead' 
unit are three or four different 
types of A.K.G. headphones which 
can be listened to instantly and 
judged for personal preference. 
This most unusual yet very help- 
ful device will be found at dealers 
displaying an orange and black 
poster announcing that they have 
an A.K.G. `Superhead' on demon- 
stration inside. 
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NEWS... NEWS... NEWS... 
SGS Module 
SGS have entered the module 
market for the first time with 
their EA1000 unit. A compact 
solid - state audio amplifier 
assembled on a printed- circuit 
board, it is capable of delivering 
a minimum output power of 3W 
into a 16(1 load from a 24V 
supply. 

The amplifier has been designed 
around the proven TAA621 mono- 
lithic silicon integrated circuit 
which contains all the active 
stages. The careful choice of asso- 
ciated components and of layout 
has given the unit considerable 
flexibility making it suitable for 
a wide range of applications at 
various supply voltages, load im- 
pedances and power outputs. Pro- 
vision has also been made to alter 
the negative feedback and to vary 
the frequency response. 

As a guide to obtaining the 
highest possible standards of 
performance from the EA1000 
module, a 12 page handbook has 
been prepared which includes de- 
tailed information on its function, 
characteristics, and a number of 
applications. It includes a scheme 
for a stereophonic record player 
complete with volume, tone and 
balance controls. This publication 
is immediately available, price 
10p. SGS (United Kingdom) Ltd, 
Planar House, Walton Street, 
Aylesbury, Bucks. 

1-2 K0 

22200 

Tone 
100 K0 
Log., 0-02 µF 

EA 1000 

Lek -hand 
Channel 

Tone 
100 Kf 
Lo 1.2 Kft 

f 

Stereo 
Cartridge EA 1000 

T/C 

O E Right -hand -O 
Vol. Channel 
1 M.2 O 
Log. 

Vol. 
1 M0 
Log. 

Balance 
1 Kf1 Lin 

220 S: 

A typical application of the EA1000 in a stereophonic record player. 

Co -Axial Relays 
McMurdo are extending their 
range of components, marketed 
under arrangement with Alliance 
Technique Industrielle of France, 
by the introduction of a miniature 
co -axial relay. 

For frequencies up to 500MHz 
there are versions for PCB or 
chassis mounting. Three types are 
available -Type R has fixings, in- 
puts and outputs on a 2.5 mm 
grid for PCB mounting. In Type 
RC the fixings and supply are 
PCB mounted whilst the h.f. cir- 
cuits are fed via a co -axial cable. 

For the chassis mounted ver- 
sion Type RCP (illustrated) the 
supply connections are by solder 
tags and those to the h.f. circuits 
by co -axial cable. 

Supply voltage is either 12 or 
24V d.c. at 1 Watt. The impedance 
is 50 ohms, VSWR is less than 
1.15 and the cross talk at 300MHz 
is 45dB. Dimensions are length 
26-8 mm (1.06in),height 24.8 mm 
(0.98in), width 10 mm (0.39 in). 
Further . information from : 

McMurdo, Rodney Road, Ports- 
mouth, PO4 8SG. 

International Audio Festival & Fair 1971 

Come and visit us on stand 3 at Olympia, London, 

from October 26th to 30th. 

Solder Feed 
Leaving one hand free to hold the 
job, Anextra Solder Feed fits the 
majority of soldering irons and 
carries up to 4oz. reels of flux 
cored solder. Saves time on solder- 
ing in production, construction 
and repairs. 

Injection moulded in tough, 
high impact polystyrene, with a 
life tested simple mechanism, 
easily reloaded, light weight, with 
comfort grip, suitable for right or 
left hand users, the Anextra pro- 
vides an adjustable solder feed, 
for 22 to 18s.w.g. solder, which is 
fed onto the job. 

Designed and made in England, 
the Anextra Solder Feed, with 
initial loz. reel of 60/40 cored 
22s.w.g. solder, and detailed in- 
structions is obtainable direct 
from the makers at £4.25, spare 
loz. reels at £0.25, post free, 
c.w.o. S.a.e. for leaflet, Anextra 
Ltd., Chiltern Works, Rear of 
77/78 Chiltern View Road, Ux- 
bridge, Middlesex, England. 
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MENTION of the title to this feature to a rather 
jaded audio trade friend evoked the reply 
"find the exit or the nearest bar!" Having 

been associated with audio fairs and like jamborees 
before there were any -if that isn't too paradoxical - 
I know what my friend meant. Tired feet allied to 
noise do not make for the best appreciation of high 
fidelity sound reproduction, which is presumably what 
such gatherings of the hi -fi clans should be all about. 

Having made that point, I must go on to say that 
audiophiles with discerning eyes and ears can glean 
a lot of useful information about products to come, 
the latest technical developments in hi -fi, and by a 
discriminating choice of demonstrations to attend, 
gain a very helpful overall impression of what's 
happening in the home electronics entertainment 
world. Then after your visit to the 1971 International 
Audio Festival and Fair, Olympia, October 26 to 30th 
inclusive, 10 a.m. to 9.0 p.m. daily, admission 30p, 
go along to your local hi -fi dealer and have another 
session there or, if he will co- operate, have the 
equipment on test in your home. Reputable and 
well- organized hi -fi stores, many of which are 
members of the High Fidelity Dealers' Association - 
look for the HFDA sign -have demonstration show- 
rooms or theatres, and facilities for A -B direct 
comparisons of systems or components. 

At the last count, which may well have been 
increased by the time you visit Olympia, 66 exhibitors 
have stands at this year's exhibition, excluding the 
consumer and trade papers' stands. And, of course, 
these exhibits cover many brand names of products 
manufactured, imported and distributed, so a repre- 
sentative cross section of the world's hi -fi equipment 
and accessories is on display and demonstration. 

This is not all you get for your admission fee, as 
four times a day for five days, an impressive lecture/ 
recital programme is presented in the specially built 
theatre. Speakers taking part include H. W. Hellyer 
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(Tape Troubles), Professor Tristram Cary (Musical 
Value of Synthesizers), J. L. Linsley Hood 
(Amplifiers), Loudspeakers (Dr. A. Bailey), W. 

Woyda (Tape Cassettes /Cartridges), A. C. Griffith 
(Record Rejuvenation), R. Auger (Multi -Channel 
Sound), Howard Souther (Headphones), and two 
panel sessions, que on `Women and Hi -Fi', and under 
the title `Feed -Back -Chat' a number of well known 
audio personalities will tackle technical questions 
from the floor. This occasion will be recorded on the 
spot by BBC Radio London, and broadcast in Novem- 
ber on their `Sounds Good' programme. 

Under the umbrella title `home electronics enter- 
tainment media' -this is the new term at present in 
vogue -audiovisual recording systems are coming 
more and more into prominence, with applications 
extending into many areas from education to 

industry. At least five systems are now being pro - 
moted -VCR (video -cassette), EVR (electronic video 
recording), VTR (videotape recording), Super -8 film, 
and the Teldec bildplatte (picture -disc) from AEG - 
Telefunken -Decca. A colour version of this last disc 
technique was recently demonstrated in Berlin, at 
the big international radio and TV show. 

Whilst a few of the firms participating in the 
audio exhibition at Olympia have one or other of 
these systems, they are not really eligible for 
presentation at a strictly audio assembly. 

So let's turn our attention to techniques and 
products that immediately concern the audio 
enthusiast. Topics that are the talking points for 
engineers and the knowledgeable public are quad- 
raphonic sound systems, noise reduction methods, 
cassette and cartridge tape recorders, headphones, 
and that hardy perennial- loudspeakers. 

Starting with loudspeakers, the hundreds of models 
available in all shapes and sizes and prices do present 
a problem for the potential purchaser. The perfect 
loundspeaker does not exist and, although some 
families of transducers do have a `household' sound 
-in most instances each system sounds a little 
different from the next and, so, ultimately, you must 
make your final choice by listening. The more 
experienced your ear is the better, naturally, and 
most audio purists would agree that regular ear 
purification by listening to `live' music at concert 
halls is necessary to serve as a reference standard. 
A few audiophiles do exist still who tolerate the 
music to hear the equipment, but for the music lover - 
audiophile `natural sound' is the goal for his domestic 
listening. 

Home constructors will find several examples of 
D -I -Y loudspeaker enclosure kits at the show, ranging 
from Heathkit models to the latest Units 3, 4 and 5 

from Wharfedale. Goodmans have now entered this 
field with their DIN 20 kit, as well as launching 
several new loudspeaker designs at Olympia. 

The two new bookcase models from Goodmans 
are both three -way systems, but here the similarity 
ceases. The DoubleMaxim is intended for those with 
limited space. The bass and middle registers are 
shared between two small cone l.f. units and an h.f. 
dome unit handles the higher frequencies. The system 
will accept up to 30 watts (DIN). By employing 
three drive units -a bass model, a new mid -range 
and an h.f. dome radiator -Goodman' engineers 
claim the division of the frequency range in the 
Havant model ensures a balanced natural sound. 
The DoubleMaxim is an IB design and the Havant is 
a reflex, and both models meet the DIN standards 
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Goodmans Double Maxim speaker system. 

(below) Wharfedale Unit 5 home -assembly Hi -Fi 3 -unit 
Loudspeaker kit. 

Goodmans Dimension 8 bi- directional 
speakers. 

Rola Ce/estion Ditton 44 Monitor 

(right) B & O Beovox 4700 speaker 
enclosure. 

Unit 5 
I qh fírk ty 
3speaker kit' 

The monitor system 
you can build 
yourself 

High Frequency Dome Radiator 

Mid range Unit. 

Bass Units. 

Low Bass Radiator. 

Crossover Unit. 

(above) Units and functions in a 
Dimension 8 enclosure. 

(right) Wharfedale Denton 2 
speaker for bookshelfmounting. 
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45:500 and 45:573. 
The outstanding product in the new Goodmans' 

range is undoubtedly the Dimension -8 loudspeaker 
system. Described as bi- directional, to distinguish it 
from the traditional uni- directional and omni- 
directional systems, the designers believe it to be 
the first system planned to meet the twin require- 
ments for ideal stereo -namely, radiating direct 
sound over a large listening area for accurate stereo 
placing and providing a controlled amount of indirect 
sound for natural stereo ambience (reflection and 
reverberation). 

This effect is achieved by having one set of four 
drive units vertically arranged on each side of the 
cabinet so that the inward facing drive units (of a 
stereo pair) radiate direct sound over an appreciable 
listening area, whilst the outward facing units give 
indirect sound reflected off the side walls of the 
room. 

The design philosophy of the Dimension -8 embraces 
the `small cone concept' with a number of units 
which are carefully selected to match and so com- 
plement each other's output. The `small cone' 
approach simply means using small diameter units 
working within their range, so avoiding cone break -up 
distortion. Four bass units handle the considerable 
rated input power of 60 watts nominal, or 35 watts 
r.m.s. Two new mid -range units, two dome h.f. 
radiators, and a 12in. `sympathetic' low bass resonator 
complete the assembly. The output of these nine units 
is integrated by a crossover network using eight 
close tolerance components. The interior volume is 
40 litres and its weight is 441bs. The crossover 
frequencies are 80,800 and 4,000Hz. Its frequency 
response covers 30 to 22,000Hz within ±5dB. Physical 
dimensions: 3038 X 14 X 1212ins, 

After a short period of listening to the Dimen- 
sion-8s at the recent Berlin Radio and TV exhibition, 
I was impressed by their spacious and smooth 
sounding performance, so don't miss this demonstra- 
tion at Olympia. 

The radiation characteristics of loudspeakers are 
attracting interest lately, with the upsurge of 
enthusiasm by some designers- notably Stig Carlsson 
of Sweden -for an omni- directional pattern. The 
Sonab loudspeaker of this type disperses the sound 
in all directions so that all reflecting surfaces of a 
listening room are integrated, and the listening 
position for stereo sources is not critical, although 
room dependent to some extent. Yet another realisa- 
tion of this concept are the omni- radial speakers from 
Sony. These have six acoustic -suspension drivers, and 
an individual dispersion dome over each cone distri- 
butes the highest frequencies evenly throughout a 
full 360° and from floor to ceiling. These speakers are 
housed in a barrel- shaped compound curved cabinet. 
Lastly, in this category of multi -directional loud- 
speakers, Arthur Radford, well known for his 

amplifier and other loudspeaker designs, has created 
an unusual loudspeaker of special dispersion charac- 
teristics, which will be released shortly, I understand, 
by Radford Audio Ltd. of Bristol. 

At this point, it must be mentioned that neither 
Sonab nor Radford is exhibiting at the Olympia 
audio exhibition, and Sony may not be showing their 
Omni -Radials, which have only lately come on to the 
market in Japan and in the USA. Sonab, however, 
did demonstrate their OA speaker range at the 
Northern Audio show in Harrogate in September. 
But enthusiasts will wish to know what developments 
are afoot in this controversial area of electro- acoustic 
transducer design. 

Mention of kits, reminds me that Sinclair Radionics 
will show for the first time their new Project 605 at 
the Audio Fair, Olympia. Using modules, it is a 
novel extension of their popular Project 60 and 
sells for £29.95. The complete system can be 
assembled by any handyman without any soldering 
at all, as the printed circuit boards, etc. are all 
interconnected to inputs, outputs, through leads with 
push -fit tags. A fully illustrated instruction manual 
is supplied with the Project 605 system, which is 
certainly good value for outlay. The modules supplied 
include two Z.30 (15 watts r.m.s. per channel) power 
amplifiers, a pre -amp /control unit, and the PZ -5 
power supply unit. (See "News .... ") 

Audio fairs throughout the world seem to be 
using headsets as a practical means of reducing the 
bedlam of such conclaves and providing the audio- 
philes with a personal intimate sound demonstration. 
The latest designs of stereo headsets will be displayed 
and available for listening on the stands of such 
firms as AKG (75 on first floor), Dynatron Radio 
(47, first floor), Grundig (62, first floor), Sony (51 and 
93), T. M. Distributors (Koss) on 68, first floor, and 
Wilmex (Stax), 24 on ground floor, where six pairs 
of 'phones will be fed from disc /tape signals. 

Many other manufacturers will have earphones on 
show, and my advice is not to miss the demonstra- 
tions of the latest Koss electrostatic ESP -9 studio 
monitor headset, and the Japanese Stax SR -3 so- called 
Ear Speakers. The ESP -9 model costs £69 and the 
Stax headset, with its SRD -5 adaptor, retails at 
£45.40. Once you have become used to listening via 
a headset, which fits comfortably and is non - fatiguing 
even after an hour or so's wearing, the experience 
can only be described as a sonic delight. Fed from 
a good source, the sound quality is clinically clean 
and undistorted. If you consider solo listening is 
anti -social in the home, Koss and other manufacturers 
produce connector boxes to permit attaching two or 
more pairs of headphones! Koss also offer among 
their collection of accessories, a stereo /mono adaptor 
cable, which simply switches from stereo to mono 
reproduction, as required, on the particular head- 
phones. By the way, highly acceptable performance 

International All the big names of the Hi -Fi industry will be there in strength and there 
will be nearly 100 specially constructed audio studios where one can hear and 

Audio 
compare sophisticated equipment spanning the whole price spectrum. 

In the comfort of the Hi -Fi Theatre, one can enjoy special daily presentations, 
lectures and discussions by distinguished experts, technicians and personalities. 

A series of lectures, demonstrations, etc. will be given daily in the Lecture 
Room. The full programme is in the catalogue, obtainable at the Exhibition. 

Buses passing Olympia are 9, 27, 28, 49, 73. Green Line coaches are 701, 702, 

704, 716. Underground train to Kensington, Olympia. 

BEING HELD AT OLYMPIA, LONDON, OCTOBER 26-30 IS OPEN FROM 10 A.M. TO 9 P.M. 

Festival & 
Fair 1971 
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B & O Beogram 1200 turntable on plinth. 

Goodmans Model 80 fitted with Gold- 
ring Lenco G800E and Module 80 

stereo f.m. tuner/amplifier. 
Philips N4450 recorder /amplifier with 
auto reverse. 

New Sony PSE 4000 turntable. 

(below) Akai X2000 SD which accepts open reel, 8 -track cartridge and 

Philips' type cassettes. 

Beocord 1600 4 -track recorder. 
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headphones are available for far less than the prices 
quoted of these `state of the art' designs. 

Peter Merrick, of Wilmex, tells me that there is 
a good chance that he will be able to show the latest 
Stax UA -7 pick -up arm, a sophisticated design, but 
it depends whether the samples from Japan reach 
our shores in time. Don't miss it, if it is on display. 
Before leaving headphones, we have just been told 
of the stereophonic 2 -way, 4- speaker headphones, type 
DD1 from Wharfedale. These have dynamic elements, 
with separate bass and treble units, plus a crossover 
network, and a frequency response specified as from 
16Hz to 22,000Hz but no tolerances given. Distortion 
less than 1 per cent and sensitivity (at 600Hz) is 
100dB for 1mW input. Price: £11. 

Wharfedale are showing, in addition to their well 
known Super 10 /RS /DD, Super 8 /RS /DD and 8in 
Bronze RS /DD units, their Dovedale 3 and Rosedale 
loudspeakers (both 3 -unit systems) and the three 
Unit kits referred to earlier, will also introduce the 
Linton stereo amplifier (15+15 watts into 8.ohms) at 
0.1 per cent distortion at all power levels up to 
l0 watts each channel driven at 1kHz into 8 ohm 
speakers, at £60. Another innovation from Wharfe- 
dale is the Linton 4 -speed disc turtable, fitted with 
Shure M44 -7 cartridge, and selling for £35, including 
PT. Rumble is quoted as better than 35dB and wow 
better than 0.2 per cent, with flutter down to less 
than 0.06 per cent. 

One wag has observed that the cassette revolution 
is not red but fully coloured these days. However, 
we are not dealing with video -cassette systems here, 
but the audio cassette revolution does concern us. 
In about six years, the fuss -free cassette has made 
tape recording more popular than ever, with modest 
recorders available at reasonable prices and Philips 
report that since the launch of the portable cassette 
recorder some five years ago, more than 6 million 
units have been sold in Western Europe. 

Philips are marketing their. new Cassettophone 
battery model, type N2000, styled in green poly- 
styrene and weighing only 2lbs. It has one central 
control for playing, rewinding and fast forward, plus 
sockets for the addition of a mains supply unit and 
an earphone. Price is £13. A mains stereo cassette 
deck, N2503, is also now released from Philips. This 
design has one neat sliding control for setting the 
recording level and a 3 -digit counter to give tape 
position. Another feature is that the motor stops 
automatically at the end of each cassette. This 
model sells for £52.05. 

What might be called the `home studio class' has 
been catered for in another new model from the 
Philips organization. Known as Model N4450, it is a 
3 -speed quarter -track recorder for vertical or hori- 
zontal operation with automatic and manual reverse. 
This facility means that the direction of the tape 
transport can be reversed at will or at the end of the 
tape, when it will automatically play in the other 
direction. The machine can accept up to 1012in reels 
and the built -in stereo amplifier develops 2 X 25 watts, 
and can be employed as a straight amplifier, with 
the motors and transport switched off. 

Features in this advanced design include six heads, 
levers for cueing during fast forward and rewind, 
a tape tension comparator for constant winding 
torque, and a synchronous clock with built -in timing 
device for starting and stopping the recorder at 
any predetermined time. Following a trend, the 
volume, balance and treble /bass tone controls are 
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sliding potentiometers. Having played with an 
advance model of this N4450 I can vouch for its 
flexibility, and so don't miss examining this machine. 
It costs £280, including PT and will not be available 
till November. 

We learn that Philips are engaged in producing 
hi -fi cassette machines, due for release in 1972, and 
this vast organization will take the initiative in 
proposing standards for this category of hi -fi cassette 
machine, but the standards will be reached -so they 
say -that the advantages of compact cassette 
systems, namely compatability and ease of operation, 
will not be affected. Be it noted, however, that the 
prices of these models will be higher than existing 
equipment! These developments have been made 
possible by the release of tapes with high coercivity 
and improved magnetic heads on commercial 
recorders. 

If you are a tape recordist, you will make special 
visits to the stands of Agfa -Gevaert, BASF, 3Ms 
(Scotch) to find out about the latest chrome -dioxide 
tapes now manufactured by these companies. These 
are low noise tapes and the BASF cassettes have a 
new form of internal construction for even more 
reliable foolproof operation. 

It will be evident now that this preview is highly 
selective, and, of course, cassette tape models 
(including new radio -recorders, with built -in radio 
tuners) incorporating various refinements can be 
seen on stands other than those mentioned. For 
example, Sony have several outstanding designs, as 
has Sanyo, Grundig, Akai, Sharp, National Panasonic, 
not forgetting the Revox open -reel tape machines 

Uher (Bosch) have a real innovation for them in 
their latest Compact Report Stereo 124 model, a 
mono -stereo cassette machine, which will accept 
Philips' type cassettes, work from all power sources, 
and has a built -in capacitor microphone, auto -reverse, 
remote controls and a power output of 1.3 watts 
r.m.s. per channel. 

So we come to the noise bugaboo. Reams have 
been written about the brilliantly conceived Dolby 
noise reduction system, which in its professional 
A -type is widely used by all the major recording 
companies of the world, resulting in quieter surface 
commercial pressings. A simplified B -type Dolby 
system designed for home tape recorders is now 
available and used by more than 30 manufacturers of 
hi -fi equipment. Hundreds of cassettes processed for 
domestic playback with units having the Dolby 
system are already available from such firms as 
Columbia (USA), RCA (UK), Decca /London, Ampex 
Stereo Tapes (USA), Pye Precision Tapes, and others. 

The Dolby technique works in two stages. During 
recording, the Dolby circuit automatically analyses 
the sounds of the music and makes appropriate 
changes in the level of the programme. The same 
circuit, operating in reverse, removes these changes, 
during replay, and with them most of the intrusive 
noise produced by the tape. For the first time 
Ferrograph, that much respected name in the tape 
recorder world, has launched one of their machines 
incorporating Dolby B circuitry, which must not be 
overlooked at the show. Cassette machines fitted 
with Dolby noise -reduction circuit include Harman - 
Kardon (Highgate Acoustics), a Rank- Wharfedale 
model, and Bell & Howell also market such a unit. 

Although it will not be seen in a production model, 
so far as I know, at Olympia, Philips have developed 

-continued on page 589 
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Nowoo A FAST EASY 
WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Build as you learn with the exciting 
new TECHNATRON, Outfit! No mathe- 
matics. No soldering -you learn the 
practical way. 

Learn basic Radio and Electronics at home -the fast, modern way. 
Give yourself essential technical "know- how" -like reading circuits, 
assembling standard components, experimenting, building -quickly and 
without effort, and enjoy every moment. B.1.E.T.'s Simplified Study 
Method and the remarkable TECHNATRON Self -Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 

. . and what's more, you will 
understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors -even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again. 

You LEARN -but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you 
build -and it's a good one -is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring -board for a 
career in Radio and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

Dept. B8, ALDERMASTON COURT, READING RG7 4PF 

A 14- year -old could understand and 
benefit from this Course -but it 
teaches tree real thing. The easy to 
understand, practical projects - 
from a burglar -alarm to a sophisti- 
cated Radio set -help you master 
basic Radio and Electronics -even 
if you are a "non- technical" type. 
And, if you want to make it a 
career, B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO ". This brand new 
booklet -just out -tells you all 
about TECHNATRON and 
B.I,E.T.'s full range of courses. 

POST THIS COUPON FOR FREE BOOK 
1 To B.I.E.T. Dept. B8 

IPlease send books and full information - FREE and without 
obligation. 

I 
I 

Aldermaston Court, Reading RG7 4PF 

NAME 

ADDRESS 

AGE 

BLOCK CAPITALS 

1 

I 

PLEASE 

OCCUPATION 

I 
' 

I BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 
Accredited by the Council for the Accreditation of Correspondence 
Colleges. nu a -- -- - -. its-- -- tNE -ttol 
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Ji tEg 
Accelerator 
Spin Wheel 
for that Extra Long Scale 

* Smooth nylon to brass gears * Rapid travel over a long scale * No need for larger or heavier 
flywheel 

* One hole (a" dia,) fixing * Complete with nut and lock 
washer 

Write for literature: 

JACKSON BROTHERS (London) LIMITED 

Dept. P.W. Kingsway, Waddon, Croydon CR9 4DG. 
Phone: 01 -688 2754/5 Grams: Walfilco, Croydon. 

U.S. Office: M. Swedgal, 
258 Broadway, New York, N.Y. 10007 

Selections from FELSTEAD ELECTRONICS' List 
(Sent free for stamped addressed envelope to address below) 
Transistors etc. AC126 120. AF115 20p. AF116 15p. AF117.20p. OA) 71p. OA10 710. 
OASI 71p. 0A85 74p. 0C23 821g. 0025 80p. 0026 871p OC28 421p. 0035 424p. 0044 
14p. 0C45 121g. 0071 121p. 0072 121p. 0075 123p. 0081 121p. 008115 121p. 00821) 
121p. 00170 20p. 00171 121p. Many more in list. S.D.R. BY100 sSOpiv 112401)0. pit amp 
aeries: BYZ13 300piv 20p. BYZ12 600piv 25g. BYZll 900piv 30p. BYZ10 lIeSpiv 26D- 

(Charges 6Ip up to 11, paid for 12 and over). Sub -Min Transformers: OUTPUT 3 n for 
0072 etc.) 14p (up to 6, SIp) SOLDERING IRON. Slim, modern, British highspeed 89"..11 
parts replaceable, highest quality, full guarantee: $1071 (10p). DIAMOND 8T Re- placements for BOR TCS /LP, TC8 /S, TCSLP /STEREO: COLLABO 'O' : RONETTE 
BF 40LP; Garrard GC2 /LP and 008/LP : ACOS 0165/67, all at 40p (Sp). ACOS GP73, 
GP91, GP91SC, GP1e4- BSR ST4 (ST3, ST5), ST8 (ST9); SONOTONE STA. 9TA, 9TA11C: 
PHILIPS AG3306, 3060 (3063, 3066, 3301, 3302, 3304); Garrard GKS25, GCM21, GC823 
and many more Garrard' etc. types. All at 75p. (Bp). All are of the very highest quality 
DOUBLE DIAMOND: ST4 (ST3, ST5); ST10 (STO, ST8); 9TA, 9TAHC, 3308, GP91 (For 
GP92, GP93, GP94 cartridges); GP91 -SC for all GP91 -SC Cartridges. All at $1.50 each (6p). 
SAPPHIRE STYLII. All those types shown above under Diamond Stylif at 40p' also GP37 
at 171p each (5p) and GP91 and OP91SC at 40p (5p). No others. PICK -UP CARTRIDGES. 
All Standard fittings and etylii. Mono GP67 /2 80p. STEREO -COMPATIBLE (MONO) 
GP91 /SC $110 STEREO GP93 21.80 STEREO CERAMIC GP94 £195 SONOTONE 
STEREO 9TAHC (DIA.) $2.40. RECORDING TAPE. Still the finest quality British Mylar 
available: Standard 5" 600ft. ß8p. 5I" 900ft. 50p. 7' 1200ft 58p. LONG PLAY 5" 900ít. 50p. 
sr 1200ft. 56p. 7 1800ft. 90e. (7ip on 5" and 51 ", 9p on 7). Other sisee of Tapes, also 
Cassettes in list. MICROPHONES. Crystal Min 91, hand /desk 81p. MIC45. Curved metal 
hand'grip $100. CM21 Grey hand desk 621p. Stick '60' $1021, C11170 "Planet" machined 
metal tapered stick type with neck cord, adaptor to fit floor stands $1474 (ail 9p). LAPEL 

hand) tt sli o 
fitted with r,e desk, 

tapedwihbase a slide-out adaptor 21-971. MS11. SiDynamic ilar, but fixed on swivel swan 
neck to switch -fitted base, $2221 (Either 15p). Type 209 Cardioid ball, 50K /600 O. omul- 
dir., built -in vol. control, on /off switch, special lead, handle (as good as money can buy) 
26.30. UDI80 Uni -Dr. Ball., mesh, 50K /6005ß, Adap., cable, jack plug £480. (20p). 
DM160. Omni -dir., Ball, 50K Cable adaptor $3871 (all at 274p). MICROPHONE 
INSERTS, Dia., 1.75" OR 0.9" either else 27115 (6p). EARPIECES with lead and min. 
lack plug (2.5 or 3.5 mm., state which). Magnetic 9p Crystal (3.5 only) 24p (Up to 3 

for 6p on any). HEADPHONES Deluxe STEREO 8 -16 Ohms 22-471. Same, fitted vol. 
control each earpiece 24.20. Both have lead and stereo jack plug (171p.) High Res. 2000 
ohm. Adjustable 921P (749) SPEAKERS 12" ROUND fitted tweeter, 3 or 1553 (state 
which) 21.871 (2710) or for Stereo 8425 pair, caer. paid. 21", 3 OR 8 t2 (state which) ß70g 
(6p). EMI 13" x O. 3, 8 or 150 (state which) 22-120 (25p): with two tweeters and 
crossover network 15 n $8.75 (25p). VIBRATORS. 13V 4 -pin non -synch. 121141D4, 21" 
ex. pins. 2710.19V 7 -pin Synch. (12057) 821p. (Both types 61p per vibrator). CONNECTING 

WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. Solid core 19p (Sp,. Flexible 18a (71p). 
Super thin for transistor wiring 16g (Sp). PICK -IIP WIRE. Super thin twin flex, screened 
and sheathed 6p yd. (6p up to 8yds. over free). RETRACTABLE Flex. Leads. (Oldies) 
Phonoplug each end 12ft. S9p. Sit phono plug / phono socket other end 25p. 12fí 425g 
(6p per lead all types). SEND S.A.E. for full free list of mains eliminators, amplifiers, 
extension aerials (car and portable), eleetrolytics, vol. controls, mom microphones, transis- 
tors, thyrieturs and SDRs and other devices, switches of many types, rotary, toggle 
min. and sub -min. slide types, multitest meters, panel meters, all types of British and 
continental plugs and sockets, croo. clips, terminals, valve holders also Goldring 0800 
series cartridges etc. etc. epeciai Offer' lines at very low prices. 

FELSTEAD ELECTRONICS (PW 49) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Cash with order only. No COD or Caller Service. Charges (Min. 6p) in brackets after all 
items. Regret Orders under 25p excluding postage, unacceptable. SAE please for enquiries 
or cannot be replied to. Charges apply G.B. and Eire only. Overseas orders welcomed 
(lists free overseas). 
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WHAT TO LOOK FOR AT THE AUDIO FAIR 
-continued from page 586 

Armstrong 526 a.m. /f.m. stereo tuner /amplifier. 

Rote/ RA 610 stereo amplifier with slider controls. 

Akai a.m. /fm. solid state stereo receiver AA 8500. 

ìfl.l}til. 'llll#H lilllil 

Akai CR 80 8 -track cartridge record and player. 

(below) Sony SQD -1000 Quadphonic Decoder. 

Sony Sports 11 waterproof portable. 

Stax electrostatic headset 5R3 /SRD5 "ear speakers ". 

Rotel headset. 
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WHAT TO LOOK FOR AT THE AUDIO FAIR 
-continued 

their DNL circuitry (which means Dynamic Noise 
Limiter) as an alternative system to the Dolby 
method. It operates as a steep low -pass filter in the 
absence of high signal frequencies, and it is tripped 
by high frequencies only, in such a way that the 
presence of high frequency signals above a certain 
level will by pass the filter action. It is claimed that 
unweighted measurements show an S/N ratio 
improvement of more than 10dB at 6kHz and 20dB at 
10kHz. A prototype Philips cassette recorder with 
the DNL circuit incorporated was shown at Berlin, 
which has push buttons ready for all types of tape, 
from the newer chrome grades to standard hi-fi 
formulations. Perhaps next year production models 
will be available, but the news of this development 
indicates the importance attached to noise reduction 
systems for upgrading domestic sound recorders. 

Denham & Morley's stand 65 (on first floor) will 
display and demonstrate JVC- Nivico equipment, and 
among this range is their ANRS circuit, meaning 
Automatic Noise Reduction System, another tech - 
nique that seems to bear some resemblance to the 
Dolby method. 

A lot of money and effort is being spent developing 
and promoting spatial sound systems, which are 
being given such names as quadraphonic, quadra- 
sonic, surround sound, tetrahedral sound, even multi - 
sound, and some of the competing 4- channel systems 
for the home environment include Sansui, E -V 
(Electro- voice), JVC- Nivico, Dyna (Hafler) and the 
CBS.SQ technique. In the last instance, Sony is 
manufacturing the hardware for reproducing these 
SQ (meaning stereo quadraphonic) discs. Benjamin 
Bauer (Vice President, CBS Laboratories), who led 
the team responsible for the system, has given some 
most impressive demonstrations of the method on the 
Continent and in London, at a recent Audio 
Engineering Society meeting. A specially prepared 
sampler LP, with David Frost as narrator, was used 
for this purpose, and it is promised that about 50 
SQ processed discs will be produced in the coming 
months, so providing the needed software. 

At the time of writing, no details are available of 
any company participating in the Audio Fair here 
that will be demonstrating a 4- channel disc system, 
although multi -channel tape systems will undoubtedly 
be heard. Propagandists for quadraphonic sound 
which recreates sound from four different source 
points, permitting a 360° sound perception, regard 
the technique as the most important advance in hi -fi 
sound recording since the advent of the stereo disc. 
This is not a universally held viewpoint, and some 
critics consider it rather gimmicky at this stage, 
offering all-round sound at the price of maximum 
fidelity for a given outlay. No standards exist yet, 
and only time will show which system will win, if at 
all in the UK, where the extra cost of decoder, 
amplifier and loudspeakers, linked to limited room 
size and problems of siting additional loudspeakers, 
may weigh more heavily than technical advances. 

Lastly, BSR will show their attractive transcription 
hi -fi record playing deck, BSR McDonald 810 with 
many refinements, including push button control, and 
I hear that our old faithful Quad electrostatic loud- 
speaker will now be available in black finish, as an 
alternative to the long familiar bronze. Leak, too, 
have a new series of Delta equipment, including 
amplifiers, speakers, turntables, and a.m. f.m. tuner. 
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Electronotes00 

SGINSBERG :} ;~;<? ., .; 
pOWER supplies have long followed fairly stan- 

dard rules. In the days of the valve, it resolved 
itself to a mains transformer, rectifier(s) and 

some form of smoothing, usually comparatively high 
value capacitors and a fairly hefty iron -cored choke. 

With the advent of the transistor, much the same 
rules applied, except that whereas before it was a 
case of high voltage and low current the reverse was 
true. This was particularly so in the case of industrial 
applications such as computers. In many forms of 
instrumentation today, many logic chips are 
employed, all requiring some 5V and, since there 
can be many, needing quite a few amps of current. 

An improvement came with active regulation, the 
use of large transistors as series regulators with some 
form of feedback sensing circuit to control variations 
in the final supply to within certain limits. 

A snag is that the power supply has become, in 
many instances, the largest part of the equipment - 
and the heaviest. The two major offenders in space 
and weight considerations are the mains trans- 
former and the series regulator heat sinks. In a 
series regulator, the total current passes through 
the device which also has a voltage dropped across it. 
This means heat, mainly because of inefficiency, and 
thus the heat sinks become vital to get rid of the 
heat and prevent the regulators from overheating 
and becoming ruined. 

A new technique has now been launched which 
gets rid of both the big 50Hz mains transformer and 
the heat sinks all in one go. It uses switching tech- 
niques. The mains is taken and rectified. It is then 
applied to an inverter which is a form of oscillator 
using semiconductors. The oscillator has a working 
frequency of between 20 and 40kHz. The output is 
fed to a small ferrite torroid transformer and the 
output rectified by Schottky barrier diodes in a 
full wave rectifier circuit. The Schottky diodes have 
barely one third the voltage drop across them com- 
pared to conventional high -speed silicon rectifiers 
and they do not have the problems of reverse 
recovery. This means very much smaller heat sinks. 

A 5V 20A unit, using these techniques, is so small 
it can be easily stood on the palm of one's hand. 
The power packing density, just for the mathemati- 
cians, works out at around 0-75in.3 /W. Using con- 
ventional techniques to build a similarly rated unit 
would mean that the 50Hz mains transformer alone 
would be both bigger and heavier, than the whole 
power supply using switching techniques. Because 
the switching frequency is high (compared to 50Hz) 
and because it is effectively doubled by using full 
wave rectification, the smoothing components can 
be made extremely small. 
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FIND 
BURIED TREASURE! 

TREASURE LOCATOR 
TRANSISTORISED 

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

any transistor radio which fits inside- 
no connections needed. FINDS GOLD, 
SILVER, LOST COINS, JEWELLERY, 
KEYS, WAR SOUVENIRS, ARCHAE- 
OLOGICAL PIECES, METALLIC ORE, 
NUGGETS ETC. ETC. Outdoors or in- 
doors. Extremely sensitive. will signal 
presence of certain objects burled several 
feet below ground 1 No knowledge of 
radio or electronics required. Can be 
bulb with ease in one short evening by 
anybody from nine years cf age upward., 
with the wonderfully clear, easy to 
follow, step -by -step, fully illustrated 
instructions -it really Is easy as 

A.B.C. transistorized - 
ONLY valves. Uses standard PP3 

battery. No soldering neces- 
sary. Size of detector head 
135' x 10' a 21 ". Great 
demand expected at this 

remarkably low prlee- 
ORDER WHILE PRE- 
SENT STOCKS LAST. 
All parts including de- 
fector head case, nuts, 
screws, wire, simple 
instructions etc. etc. 
ONLY 1217 (47/6) + 
17p (5/6) P. k P. 
(Sectional handle as 
illustrated 75p (15/- 
extra). Parts available 
separately. Made up 
looks worth £15 I 

BUILD 5 RADIO AND 
ELECTRONIC 

PROJECTS 
TOTAL 

BUILDING }I UM 

PRICE 
(39/6) 

Amazing Radio Construction ® m set Become a radio expert for / /j 8 C/ £1.97 (39/6). A complete óO ® Home Radio Course. No ex- 
perlence needed. Parts includ- eó is . ing simple instructions for each 

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

phone, knobs, screws, etc., all you need. Presentation Box 875 
(7/6) extra as illus. (if required) (extra parts available separ- 
ately) no soldering necessary. Send only £1.97 (39/6) + 23p 
(4/61 ,. e P. 

SOOTHE YOUR NERVES, RELAX WITH 
TH 

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

only 
£2.25 

(45/ -) 

GET A GOOD NIGHT'S SLEEP -EVERY NIGHT! 
INGENIOUS ELECTRONIC only 
SLEEP INDUCER £275 

(55/ -) 
CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULD 
YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT? Then build this ingenious elec- tronic sleep inducer. It even stops by itself so you don'i have to worry about it being on all night! The loudspeaker produces soothing audio- trequeney sounds, continuously repeated -but as time goes on the sounds gradually become less and less -until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A control is pro- 
vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours. 

No knowledge of electronics or radio needed. Extremely simple, easy -to- follow, step -by -step, fully illustrated instructions included. No soldering necessary. Works off standard batteries -extremely economical. Size only 3" x 44' x 1r -take it anywhere. All parts including case, loudspeaker, components, nuts, wire, screws, etc. etc. THERE WILL BE A GREAT DEMAND FOR THIS UNIQUE NEW DESIGN -SEND NOW £275 + 25p (55/- + 5/-)P k P. (parts available separately). 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air 
over mouth -organ type reeds etc. Eight months were spent in 
creating and testing this superb, revolutionary electronic 
organ. Fully transistorized -no valves. Proper self- contained 
loudspeaker. Fifteen separate keys span two full octaves -play 
the "Yellow Rose of Texas ", play "Silent Night ", play "Auld 
Lang Sync ", play lots and iota of similar tunes on this real 
working electronic organ. Although it's no theatre organ it's 
certainly no tiny thing, it measures 131 x 10 x 21". You have 
the thrill and excitement of building it together with the 

/ pleasure of playing a real, live, throbbing electronic organ. Take 
ONLY .(' it anywhere -play it anywhere, NO PREVIOUS KNOWLEDGE 

OF ELECTRONICS NEEDED -NONE WHATEVER. No 

5 
soldering necessary. it really is as simple as a.b.c. to make. 

Anyone from nine years upwards can baild it easily in one short evening following the fully illustrated, 
-) 

step -by -step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- (55 / MEET at our low, low building price. ONLY £275 (55 / -) + 23p (4/6) p. ez p. for all parts, including 
case, loudspeaker, transistors, condensers, resistors, knobs, transformer, volume control, wire, nuts, se , simple 
(but full) instructions, etc. etc. Uses standard battery (parts available separately), Have all the pleasure of making it yourself, finish with an exciting gift for someone. 

£2e7 

SHORTWAVE 
£2,25 TRANSISTOR RADIO 

ONLY 

(45/ -) 
Can be built in one evening 

At last! Alter trying countless circuits searching for easy build, work first-time short 
waver. Giving advanced world -wide performance, we chose this 'Sky Roma'. Anyone 
from 9 years up can follow the step -by -step, easy -as -ABC, fully illustrated instruc- 

tions. (We built ten prototypes and everyone worked first time) 
no soldering necessary. 76 stations logged on rod aerial in 30 
mina. -Russia, Africa, USA, Switzerland, etc. Experience thrill, 
of world wide news, sport, music, etc. Eavesdrop on 
unusual broadcasts. Uses PP3 battery. Transistorised (no 
valves l). Size only 3' x 46" e 1ö". As tremendous demand anticipated price held to only 52-25 (45/ -) 
+ 17p (3/6) p. & p. for all parts incl. Cabinet, screws, instructions, etc. (Parts available separately) 

Only FIND BURIED TREASURE WITH THIS 

£495 READY BUILT & TESTED 

EAVESDROP ON THE EXCITING WORLD OF 
AIRCRAFT COMMUNICATIONS- JUST OUT 

V.NoF. AIRCRAFT BAND 
CONVERTER 

NLY 

£1.37 
(4716) 

Many thousands of v.h.f, Aircraft Band Converters now 
selling in U.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach control, airport tower. 
Hear for yourself the disciplined voices hiding tenseness on 
talk downs. Be with them when they have to take nerve 
rippling decisions In emergencies -Tune into the inter- 
national distress frequency. Covers the aircraft frequency 
band including HEATHROW, GATWICK. LUTON, 
RINGWAY, PREST WICK ETC ETC. CLEAR AS A BELL' 
This fantastic fully transistorised instrument can be 
built by anyone nine to ninety in under two hours. (Our 
design team built four- everyone -worked first time). No 
knowledge of radio or electronics required. No soldering 
necessary. Fully illustrated simply worded instructions 
take you step -by -step. Uses standard PPS battery. Size 
only 4ÿ" s 3' x 1I'. All you do is extend rod aerial, place 
close to any ordinary medium -wave radio- (even tiny 
portables) NO CONNECTIONS WHATEVER NEEDED. 
Use indoors or outdoors. THERE WILL BE ENORMOUS 
DEMAND POR THIS NEW DESIGN, SEND NOW. ONLY 
55.37 (47/6) + 23p (4/6) p. & p. for all parts, including case 
nuts, screws, wire, etc., etc. (Parts available separately). 

(99/-) Treasure 
Locator 
Module 

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE. 
Ready built and tested -just plug in a PP3 battery and 'phones and it's working. Put it in a case, 
crew a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT 

£20f Extremely sensitive- penetrates through earth, sand, rock, wood, dirt, water, etc. -EASILY 
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS- 
TORICAL RELICS, BURIED PIPES, KEYS, NAIL -IN- TREES, ETC., ETC. Signals exact location 
by "beep" pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL 
so stable and sensitive it will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES 
CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days electronic 
beachcombing -it's almost like having a licence to print money! Unclaimed treasure now exceeds the 
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST -TREMENDOUS 
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. 
ORDERS DESPATCHED IN STRICT ROTATION. SEND NOW £4.85 + 80p Carr. (99/- t 0 / -) ate. 
(High quality Danish Stethoscope headphones 22.75 (551-) extra if required). 

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

CONCORD ELECTRONICS LTD (Dept. PW25) 8 Westbourne Grove, London W.2. 
(Nr Bayswater & Oueensway Tubes. I minute ABC Cinema) 

(STAFF WANTED FOR ALL DEPARTMENTS) Callers Welcome 9 a.m. -6 p.m. inc. Saturday 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Oscillator Coil P50 /1AC (For 0C45) P50 /1AC (For AF117) 33p 
1st I.F. Transformer P50 /2CC (For 0C45) P51/1 (For. AF117) 36p 
2nd I.F. Transformer P50 /2CC (For 0C45) P51/2 (For AF117) 36p 
3rd I.F. Transformer P50 /3CC (For 0C45) P50 /3V (For AF117) 36p 

Rod Aerial RA2W 72p 
Driver Transformer LFDT4 /1 58p 
Output Transformer OPT1 58p 
Printed Circuit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman ". 

T41/1E ist I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on 
request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

NOW FROM THE DESIGNER OF 
THE FIRST RECORD 
PLAYING PLINTH AND COVER 

A design engineered Metal Plinth beautifully styled. Robustly constructed, brushed silver finish to 
match most equipment. All plinths are supplied with tinted transparent perspex covers. 
THESE UNITS ARE AVAILABLE WITH ANY OF THE GARRARD RANGE OF TURNTABLES FITTED, WIRED AND 
COMBINE ATTRACTIVE APPEARANCE AND ECONOMY AT RECOMMENDED PRICES FROM UNDER £20. 

SM6 Plinth and Cover 

SM4 Plinth and Cover 

£7.50 SM5 Plinth and Cover .. £8.50 This is a larger plinth than SM6 
and can be used with cover in position when playing record. 

£9.50 Suitable for AP75, AP76, SL75, SL95. 

SM6 with Garrard Autochanger 2025 with Sonotone 9TA /HC stereo cartridge, 4 speeds, 
autofmanual facilities 

SM6 with Garrard SP25 Mk. III. 3-speed single playing deck with cueing, bias and counter- 
balance facilities. Automatic stop at end of record. Plug -in cartridge shell. Less 
cartridge 

SM6 as above but with Sonotone 9TA /HC stereo cartridge with diamond stylus 

SM6 as above but with Goldring G800H magnetic stereo cartridge and diamond stylus 

SM6 with Garrard SL65 3 -speed Autochanger with manual facilities cueing, bias, stylus 
pressure counterbalance. 2 -pole motor. Plug -in cartridge shell, but less cartridge 

SM4 with Garrard AP76 3 -speed single playing deck with dynamically balanced gimbal 
pick -up arm and with cueing and bias facilities, with Goldring G800 magnetic stereo 
cartridge 

See these Plinths and Covers at your local 
Hi -Fi stockist or complete coupon for leaflet 

I 
and details. 

HAINAULT HOUSE 
HAINAULT ST. LONDON SE9 

TELEPHONE 01 850 0828 
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I To: ICP HAINAULT HOUSE, HAINAULT ST. 
LONDON, SE9 

Please send details of your Metal Plinths. 

NAME 

ADDRESS 

Dept. PW 

PLEASE USE BLOCK LETTERS 
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i 
F. C.JUDD 

PART i * components list 

As a "one off" project, the simple electronic 
organ described here is not a difficult one and 
actually involves more carpentry than elec- 

tronics. Moreover, a half scale version of the real 
thing has tremendous appeal to young children and 
if you have junior members in the family, there could 
be a large demand for a project of this type. The 
prototype, shown on the front cover, was in fact 
patterned on a full size electronic organ and is 
approximately a half scale version. 

The circuit employs only four transistors and it 
comprises a multi- vibrator tone generator, a vibrato 
oscillator and an amplifier stage providing quite a 
reasonable output. The organ has a two octave key- 
board with a range from F at 174-6Hz to F at 
698.4Hz. The vibrato can be switched on or off and 
there is a choice of two `voices', one being slightly 
reedy and the other a softer flute -like sound. There 
is also an "expression" pedal which, although mech- 
anical, provides the young player with some control 
over loudness. The organ uses a standard 9V battery 
from which the total current drain is about 20mA. 

THE ELECTRONICS 
The circuit for the tone generator, vibrato oscil- 

lator and amplifier is shown in Fig. 1. Trl is a phase 
shift oscillator and runs at about 6 to 8Hz, the output 
from the junction of C2 /R1 being taken to the base 
of Tr2 which is one half of the multi- vibrator tone 
generator. The output from Tr2 /Tr3 is a typical 
multi -vibrator waveform and the frequency range is 
governed by the series connected 10k11 preset poten- 
tiometers marked Fl, Ft$2, G3 etc., between the base 
of Tr3 and the negative supply rail. The 50kf1 pre -set, 
PRl, is for adjustment of initial pitch. The output 
from Tr2 /Tr3 is taken directly to the amplifier -cum- 
tone forming circuit, Tr4, and with a 25 -40f1 small 
loudspeaker the nominal output is about 0-5W. The 
voicing is a very simple arrangement by means of 

R4 
R5 
R6 2- 
R7 4 
All } or jr 

Capacitors 
Cl 250µf 
C2 1.5y.F 
C3 1.5/1F 
C4 15µF 
C5 100y.F 
All eiect7olytVcs`at least 10V working 

Semiconductors 
Tr1. (3C71 or NKT213 Tr3 OC71 orNK.T213 

C71 or NKT213 Tr4 008 

C6 " 0-05/41` 
C7 001µF 
C8 `' tUAF 
C9 ß-1itF 
C10 0.47µF 

ature type; 
type; small 

£ì; 2 -off 
e switch. 

* materials list 

od and hardboard to sizes; in diagrams. 
n for keys, approx. 9ft. 

to in wide approx. 20in. 
x aluminium 

16s.w.g. alum !It . 
Thin co countersunk head woodscrews for key Spring 

and Intact guides. 75 off. (these should not be 
more than ,in long). 

Material for main front panel (speaker grill má 

y screws and glue 
rip, '9in long 

Gold clad wire (organ contact wire) Eft (Henry's Radio 
Limited). 

Light tension springs approx. lin long. 25 off. 
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F1 F #2 G3 AO A5 B06 

1C1 R2 

250)JF 
8.2k 

R13 R5 
68k 5.6k 

C2 
1.5}íF 

C4 
1.5yiF 

C3 
1.5}IF 

0 
8.2 IS 

k óóóóóó 

r3 
Tremulan 

1; on/off 

Tri 
NKT213 
0071 

2-67k 47k 

Tr2 
NKT213 
0071 

F25 

All pre -sets 10k 

Key contacts 

Initial pitch' 
adjustment 

R10 
18k 

LS 

40f1 

R9 
4.7k 

On/off 
S3 

o""S- 
-9V 

C10 
047yF 

C9 

R3 R4 
8.2k 1.5k 

Key contacts 

S3 
On /Off 
switch 

Battery -9V 

Loudspeaker 

Battery +ve 

PR1 

C5 

T1100 
p 

R14 120k 
1MNr 

Tr3 
NKT213 
0071 

Tr4 
0081 

R11 R12 
6.8k 56 

S2 
Voice 
switch 

+ve 

Fig. 1 - The complete circuit of the 2- Octave Miniature Organ 
Common contact rail 

N N N N N Ñ 01 (O f` IO In V th N ,- O OI to n to in V I1 

u_ w w o ú u m m` a á O Ii a. w w' o V U 0l m a á 8 íi u_ 

rrrrrrrrrrrrk rrrrrrrrrrr 
Nr 

C10 
R8 

R10 C7 
R6 R7 R5 R13 R2 

C4 

I 

R9 C8 C6 

Tr2 

c 

Cl . --- 
C9 

c 

e Tr4 e Tr3 e e Tri C3 C2 

4 

R12 R11 C5- R4 

T 
R3 R13 R1 

j , 

Voice 
Fig. 2: The component lay- switch S2 

out on s.r.b.p. board. 

negative feedback and gives two voices, one with 
a `reed' sound and the other a `flute' sound. 

All the components, including the 25 miniature 
pre -sets, can be mounted on a piece of plain Vero - 
board 8 x 214in. which is secured to the key base- 
board with a short strip of 38 x 38in. aluminium angle 
or a small bracket either end. The component layout 
and wiring for the circuit board is shown in Fig. 2. 

CONSTRUCTION 
The various diagrams show the dimensions used 

for the original, but these can be varied so long as 
similar space is provided for the keyboard and the 
electronics. A supply of assorted sizes of woodscrews 
and some glue are required for assembly and these, 
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S1 

Tremuiant 
on /off switch 

Circuit board srbp 0.15 matrix 8" x 

together with the pieces of plywood, hardboard and 
planed batten etc., should be readily available from 
timber merchants or d.i.y. shops. 

The main case should be built first, as shown in 
Fig. 3 and assembled complete with the inside shelf 
(for the keyboard etc.) and the rail at the rear on 
which the lid is hinged. The batten under the front 
edge of the inside shelf is used to support the upper 
front panel. An inside- speaker baffle is necessary if 
the expression pedal feature is to be incorporated, 
otherwise the speaker can be mounted directly on the 
main front panel. In this case the speaker opening 
will be appropriate to the loudspeaker used and the 
cut out for the expression pedal will not be required. 

The expression pedal is a simple mechanical 
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SPECIAL PURCHASE! 
BRAND NEW FM MULTIPLEX STEREO DECODER 
UNITS. 
Manufactured by PHILIPS. Size 2 "X3rX1'. 
All transistor 24v. at 8 mA. Supplied pre -aligned 
with full circuit diagram and connection detiale. 
£4 each Post Free 
FEW ONLY -LEAK MK I TRANSCRIPTION PICK - 
UP ARMS 
Using the world famous gimbal pivot system. 
Complete but less pick up head. 22.50 P. & P. 20p 
INPUT MATCHING TRANSFORMER 
Beautifully made in heavy Mu -metal cylindrical 
case for minimum hum pick-up. Size 14" high X 11" 
dia. Ratio 150 : 1 approx. Especially suitable for 
matching dynamic or ribbon mires or pick up from 
low to high impedance or vice versa. 75p each 
Post Free 
BLACK ANODISED 16g. ALUMINIUM HEAT 
SINKS 
For TOS, complete with mica's & buahee. Size 
24" x 3" approx. 25p pair P. & P. 5p. 

HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 

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

A really ,fret -c)azs Ri -PI Stereo Amplifier Kit. Uses 14 
ransistore including Silicon Translators in the first five 
tagee on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre -amp with 

Base, Treble and two Volume Controle. Suitable for use 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 5 to 16 ohms. Compact design, all parte 
supplied including drilled metal work, high quality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, mite, bolts -no extrae to buy. 
Simple step by step instruction. enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.e. per channel into 6 ohms. 
Frequency response ±3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 1M Q. Full power bandwidth: f 2dB 12- 15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 36v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. x 24"h. 
Fully detailed I page construction manual and parts 
list free with kit or send l8p plus large S.A.E. 
PRICES 
AMPLIFIER KIT . .. 810.60 P. & P. 15p 
POWER PACK KIT .. 13.00 P. & P. 30p 
CABINET 28.00 P. & P. 30p. 

(Poet Free if aii units purchased at name time) 
Full after sales service 

Also available ready built and tested 220.50. Poet Free. 
Note: The above amplifier is suitable for feeding too mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and wilt then provide mixing and fading facilities for med- 
ium powered Hi Ft Discotheque use, etc. 

SPECIAL PURCHASE OP MANUFACTURERS SURPLUS! 
All Transistor F.M. tuner head with twin A.M. Gang 
incorporated. Beautifully engineered with precision 
geared reduction drive. FM RF Transistor, oscillator /Mixer 

and first I.F, stage (10.7 Mc /s out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range 88- 108Me /s. Brand new 
and pre- aligned. Size 24'h a 14"w 
.c 24'd. For 6v D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can he connected to standard 
A.M. aerial and oscillator circuits 
it required. LIMITED NUMBER. 
Only 2825 post free. Connection 
details supplied. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x Air,. FIVE for 50g P. & P. 13p. 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from 6in. to 220in. approx. Maximum 
diameter }in. 25p each. P. & P. 5p. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 25- 30- 31-40 -OOv. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0-30v. at 
2 amps full wave. Size 3in. long x 85in. wide x 3in. deep. 
Price 51.75 P. & P. 30p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pr). 200 /240v. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p. 
Pri. 200/240v. Sec. 12 -0-12 at 1 amp. 88p. P. & P 13p. 
Pri. 200/240v. See. 10 -0-10 at 2 amp. £1.88. P. is P. 30p. 
Tapped Primary 200- 220 -240v. Sec. 21.5v. at 500mA. 
63p. P. & P. 13p. 

SPECIAL OFFER ! 

HI -FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan- Uynair front. Size 160" high a 104" 
wide a 54' deep. Fitter with E.M.I. Ceramic Magnet 
13' x 8' bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 
OUR PRICE £8.40 Carr. 65p 
Cabinet Available Separately 8450 Carr 60p 
Also available In 8 ohms with EMI 13" x 8" base 
speaker with parasitic tweeter £0.50 Carr. 63p 

LOUDSPEAKER BARGAINS 
3' 4 ohm 50p, P. & P. 8p. lin. S ohm 80p, P. & P. 15P 
7 x 41n. 3 ohm £1.05, P. & P. 20p, 10 X 6in. 3 or 15 ohm 
41.90, P. & P. 30p, E.M.I. 8 x Mu. 3 ohm with high 
flux magnet 81.62. P. &. P. 20p E.M.I. 134 x 81n. 3 ohm 
with high flux ceramic magnet 22.10 (15 ohm £2.25), P. & 
P. 30p. E.M.I. 18 x 8in. S, 8 or 15 ohm with two inbuilt 
tweeters and crossover network 24.20, P. & P. 30p. 
E.M.I. 13' x 8' twin cone (parastatio tweeter) 8 ohm 
£2.25 P & P 30p. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production is y well-known British maker. Now 
with Efflux ceramic ferrobar magnet assembly 65.50. 
Guitar models: 25w. 28.50. 35w. ßS50..P. & P. 38p 
N.M.I. 31in. HEAVY DUTY TWEETERS: Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 98p 
each. P. & P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm ß2.2O, P. & P. 80p. 
85 ohm SPEAKERS 3in. only 68p P. & P. lap. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually £1.70 ÿd., our price 75p yd. 
length. P. & P. 15p (min 1 yd.) B.A.E. for samples. 

HI -FI STEREO HEADPHONES ,, 
Adjustable headband with comfortable fieuifoam ear- 
muffs. Wired and fitted with standard etereo lin jack 
plug. Frequency response 30- 15.000Hz. Matching 
Impedance 8-16 ohms. PRICE 52.95, P. & P. 15p. 
SINGLE HEADPHONE. With aluminium headband. 
Approx. 200 ohm, 25p. P. & P. 8p 
CRYSTAL MIKES. High Imp. for desk or hand use. 
High sensitivity, 98p, P. & P. 8P 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 11.05, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE- AMPLIFIER 

For P.U. Tape, Mike, Guitar, ate. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from H.T. line 200 /300v. Frequency 
response 15Hz- 25KH5. Gain 26dB. Solid encap- 
sulation size 11" a 1t' x 2'. Brand new complete 
with instructions. Price SSp. P. & P. 18p. 

BRAND NEW E.M.I. LIGHTWEIGHT PICK -UP ARM 
WITH ARM REST, Fitted mono t/o stylus and cartridge 
for LP /78. ONLY 21, P. Sr P. 13p. 

QUALITY RECORD PLAYER AMPLIFIER äK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 710. wide x Sin. deep x 6in. high. Ready 
built and tested. PRICE 13.75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 24.88 P. & P. 50p. 
DELUXE QUALITY PORTABLE B/P CABINET MK II. 
Uncut motor board else 141 x 12in. clearance lin. below, 
51m. above. Will take above amplifier and any B.B.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x 8in. PRICE 23-98. P. & P. 50p. 

10/14 WATT H1I-F! AMPLIFIER KIT 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push -pull, 
Super reproduction 
of both musk and 
speech, with negfis 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other 
Fully shrouded section wound output transfarorrr to 
match 3 -15 R speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve lose -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
13p (Free with parts). All parts sold separately. ONLY 
£7.97 P. & P. 65p. Also available ready built and tested 
complete with std. input aockete, 29.97. P. & P. 55p, 

BRAND NEW TRANSISTOR BARGAINS. GET 15 

ß0p: 
(Matched 

F117 1ßp:7 20339 (NPR)515p. 
0071 25P; 0076 

Bet of Millard 6 transistors 0044, 2 -0045, AC128D 
matched pair AC128 5145: ORP12 Cadmium Sulphide 
Celle 6ßp. All post tree. 

SPECIAL PURCHASE! SPEAKER 
CABINET FROM FAMOUS MAKER! 

Beautifully made all wooden construction cabinet 
with medium walnut finish front, gold anodised 
expanded aluminium grille and dark sides. Appeso. 
Size overall 114" high a 5" deep x 134' wide at base. 
Easily removable baffle cut out for 8' speaker. 
Fibre board back. Could accommodate amplifier or 
radio together with speaker. An expensively made 
cabinet at a give away price. 
LIMITED NUMBER ONLY 81.88 Post Free. 

DE LUXE STEREO AMPLIFIER 
A.C. main 
2_00.240 v 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u a t e 

smoothing 
with negli- 
gible hum. 

Valve We up:-2 x ECL86 Triode Pentodes. 1 x EZ80 
as rectifier._ Two dual potentiometer' are provided for 
bass and treble control, giving base and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approxmately 30050/v for full peak 
output of 4 watts per channel (8 watts mono). into 8 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis du 
11 "w x 4 "d, Overall height including valves 6 ". Ready 
built & tested to a high standard. PRICE 18.92 P. &P. 45p 

4 -SPEED RECORD PLAYER BARGAINS 
Mains modele. All brand new in maker's packing. 
LATEST B.S.R. 0109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge £6.97 Carr. 50p. 
With stereo cartridge £7.97 Carr. 50p. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic 
cover. 15.76 complete P. & P. 60p. 
LATEST GARRARD MODELS. All types available 1025. 
2025, SP25, 3000. ATOO etc. S.A.E. for latest Prices I 

PLINTH UNITS out out for Garrard Models, 1025, 20255 
2000, 8000, 3500 etc. With rigid transparent plastic cover. 
Special design enables above models to be used with cover 
in position. Also suitable for housing AT60 and SP26. 
OUR PRICE 25.75 complete. P. & P. 50p. 

LATEST ACOS GP91 /111C mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
21.50 P. a P. 8p. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.20 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 88. P. & P. 10p. 
LATEST RONETTE T/O STEREO, +COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. £1.68 P. & P. 10p. 
LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 2i -50 P. ,& P. 10p. 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK II. 
Designed tor Hi -FI reproduc- 
tion of recorde. A.C. Main. 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 75" w. x 4" d. X 
40 h. Incorporates ECCSS, 
í:L84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controle giving base and treble lift and 
cut. Negative feedback line. Output 95 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.75. P. is P. S5p. 
HSL iTOUR" AMPLIFIER KIT. Similar in appearance 
to HÁ34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £3.98. 
P. & P. 40p, 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis else only lin. wide 
x 8in. deep. x 6in,' high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. 
BARGAIN PRICE 

P. 
35p& 

P. 

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

Open 9 -5.30 Monday to 
Saturday 
Early closing Wed. t p.m. 

1 

170 HIGH ST MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 
A fee minutes in 

Station. 
from loath Hirable. 

don Tubs Stat SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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STROBE! STROBE! 
Build a Strobe Unit, using the latest type 
Xenon white light flash tube. Solid state timing 
and triggering circuit. 230/240V a.c. operation. 
EXPERIMENTERS' ECONOMY KIT 
Speed adjustable I to 36 Flash per sec. All 
electronic components including Veroboard 
S.C.R. Unijunction Xenon Tube and instructions 
/6.30 plus 25p P. & P. 

NEW INDUSTRIAL KIT 
Ideally suitable for schools, laboratories, etc. 
Roller tin printed circuit. New trigger coil, 
plastic thyristor. Speed adjustable 1-80 f.p.s. 
Price EI0.50. P. & P. 50p. 
HY -LYGHT STROBE MK 111 
This strobe has been designed and produced 
for use in large rooms, halls and the photo- 
graphic field, and utilizes a silica plug -in tube 
for longer life expectancy, printed circuit for 
easy assembly, also a special trigger coil and 
output capacitor. Speed adjustable 0 -30 f.p.s. 
Light output approx. 4 joules. Price £12.00 
P. & P. 50p. 
SPECIALLY DESIGNED FULLY 
VENTILATED METAL CASE 
including reflector. 84.00. P. & P. 45p Post 
Paid with kits. 

AND NOW! 
THE `SUPER' HY -LYGHT KIT 
Approx. four times the light output of our well 
proven Hy -Lyght strobe 

Heavy duty power supply. 
Variable sp 'ed from 1 -23 flash per sec, 
Fantastic Octal based tube with massive 

electrodes. 
Reactor control - circuit producing an 

intense white light. 
The brilliant light output of the SUPER" 
HY -LYGHT gives fabulous effects with colour 
filters. 
Never before a Strobe Kit with so HIGH an 
output at so LOW a price. ONLY £20 plus. 
75p P. & P. 
ATTRACTIVE, ROBUST, FULLY 
VENTILATED METAL CASE 
specially designed for the Hy -Lyght Kit. 
Including reflector E700. P. & P. 45p. 
7 -inch POLISHED REFLECTOR 
Ideally suited for above Strobe kits. Price 53p. 
P. & P. 13p or post paid with kits. 

VENNER ELECTRIC 
TIME SWITCH 
200/250V Ex. GPO. Tested. 
Manually set 2 on, 2 off every 24h. 
Override switch: 10A 12.75, 15A 
£3.25, 20A 9375. P. & P. 20p. 
Also available with solar dial ON 
dusk, OFF dawn. Price as above. 

BODINE TYPE N.C.I. GEARED MOTOR 
(Type I) 71 r.p.m. Torque 
IOIb. inch. Reversible. 
I /70th h.p., 50 cycle, 0.38 
amp. (Type 2) 28 r.p.m. 
Torque 201 b. inch. Re- 
versible. I /80th h.p.. 50 

cycle, 0 28 amp. "As new" condition. Input 
voltage of motor 115V a.c. Supplied complete 
with transformer for 230/240V a.c. input. 
Price, either type E3 IS plus 35p P. & P. or less 
transformer E2. 13 plus 27p P. & P. 

iil sfi`.._.1%117 =. 
`kw{>+:i+q aa' 

ELECTRONIC 
ORGAN KIT 

Easy w build, Solid State. Two full octave 
(less sharps and flats). Fitted hardwood case. 
Powered by two penlite 14V batteries. Complete 
set of parts including speaker etc., together 
with full instructions and 10 tunes. Price £300. 
P. & R 22p. 
50 in I ELECTRONIC PROJECT KIT - 

50 easy to build Projects. No soldering, 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 50 possible Projects are: 
Sound Level Meter, 2 Transistor Radio, 
Amplifier, etc. Price E775. P. & P. 30p. 

CRYSTAL RADIO KIT 
Complete set of parts, including Crystal 
Diode, Ferrite Aerial, Drilled Chassis, and 
Personal Ear Piece. No soldering, easy to build, 
full step by step instructions. 11.75 inc. post. 

RECHARGEABLE 
BUTTON CELLS 
2 x I -2V, 250 MA HR Nickel Cad. 
Cells, connected to give 2.4V 
@ 25 milliamp 10 hour rate, 
complete with 200/250V 
charger. Fully tested and unused 
Price 48p each plus 8p P. & P. or 
2 units for 11.00 post paid. 

SERVICE TRADING CO 
All M.ui Orders, Also Callers, Parking Space. 

Dept. PWI I. 57 BRIDGMAN ROAD, 
LONDON, W4 5BB. Phone 01 -995 1560. 

Showrooms now open, Mon. -Fri. 

Personal Callers only. Open SAT. 
9 LITTLE NEWPORT ST. 

LONDON. WC2H 733 01- 4370576. 
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PIEZO DYNAMIC MICROPHONE 
50k n 81.00 pp 8p 

MALLARD SCREW TERMINAL CAP 
4,500uí 64v 50p pp 13p. 
SELLING LEE 1.5 amp in -liue rubber covered 
interference suppressor 25p pp 8p. 
SOLENOIDS 19 VOLT PULL ACTION 
2 "xi'x J' 40p pp 8p. 
STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Ex- equip. 15p pp 5p. Miniature 12v 280 
New 2 changeover 40p pp 5p new. 
SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48v 5500 50P PP Lp new. 
TELESCOPIC AERIALS 
Chromed. 7" closed 28° extended 6 section ball 
jointed base 23p pp 8p new. 
DULLARD 4 DM 160 INDICATORS in plastic 
holder /cover ex-equip. site approx. it "X1, "X1" 
Sop PP SP. 
PRINTED CIRCUIT BOARD /19 ACY 19's 10 OA200 
Diodes: l reed relay: 10 AZ 229 antler as, capacitor/ 
resistors. Power supply 22v 250 in /A DC. Output 
240v. AC LI pp 20p ex- equip. 
TOGGLE SWITCHES. Single pole Double Throw 
ex- equip. new condition. 50p doz. PP 13p 
FIBRE GLASS TAPE. 100 yd. roll: 3" 31' wide 
£1 per roll pp 20P. 
PAINTON PLUG SOCKETS Type 159 aeries working 
voltage 350v AC /DC current max. 3 amp AC /DC 
7 pin plug & socket 50p pp 10p. 15 pin plug & socket 
£1 pp 10p. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 

3 SHENLEY ROAD, BOREHAMWOOD, HERTS. 
Adjacent Eletree Mainline Station 

Tel; 01 -953 8000. 

D 

Vary the strength 
of your lighting with a 

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

600W- £3.20, Kit form £2.70 
300W- £2.70, Kit form £2.20 

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

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

BETTER GET 'SET' 

BEST OFFER YET ! 

FAMOUS BC.221 
FREQUENCY METER 
125 KHz -20 MHz. Complete 
with valves, crystal and chart,. 

ONLY £18.50. Carr. £1.50 
Leas charts £8, carriage 51.5. Lee, 
charts & crystal £5, carriage £1.50. 

CRYSTAL CALIBRATOR 
No, IO Crystal controlled hetero- 
dyne wave -meter covering 500 KHz- 
10 MHz (Harmonics up to 30 MHz). 
Power required 300V. D.C. 15mA. 
12v. 0.3A. D.C. Teat equipment for 
62T31/RC. 
ONLY £4.25. P. & p. 50p. 
FEW ONLY -No. 62 TM /RC 
1.5 -10 MHz £1750. Carr. £2. 

MARCONI 801A SIGNAL GENERATOR 
10 310 MHz. In original transit case. £45. Carr. 12.50. 

AERIAL MAST 
EQUIPMENT 

20' TELESCOPIC MASTS 
6375. Carr. £1. 
5' 2" Extension Sections to 
at bottom of above mast M 
increase height. £1.25 each 
(any number supplied). 
35' MAST (7 -5 2' Inter- 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto tensioner. 
£250. Carr. £2.50. 
70' MAST. Ditto.l6 guys, black 
and tackle. £45..Carr. £275. 

A RIAL RODS aft. 
Screw-in 1' dia. sections. Brand New, green finish.. t uitabl, 
for many other uses. 10 for £2. Carr. 50p. 25 for £5. Carr. 
Paid. 

R.F. ANTENNA 
TUNER (A.T.U.) 
Cylinder design 10' x 41'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A must 
for serious operatore for RC or 
TM. Full instructions. 
ONLY £1.75. P. & p. 25p. 

R.F. ANTENNA TUNER (A.T.U.) 
OPEN TYPE 
)blunted on ecrande former and feet. 

"Roller Coaster" design 16 (1 

silver or silver plated wheel 
traversing on wire on ceramic 
former. Will handle consider- 
able R.F. 
In original packing. Ae used 
with No. 53 Transmitter. 
ONLY £2.50. P. & P. 50p. 

No. 19 SET 
TRANSMITTER 

17 /r, RECEIVER 
Rebuilt. Complete station with 

' e MU, Cables, Mie, Aerial, eta'. 
£22.50. Carr. £3. 

No. 19 SET SO0uA METERS 
'Scaled 0 -600 and 0 -15V. Brand new, boxed £1.25 Post 
Paid. (Quantity price- 011 request.) 

R.F. AMPLIFIER. To increase 
output of No. 19 Set. 

jj ONLY £3.75. Carr- £1.25. 
r Instruction Book for RF Amp. 

371p Post Paid. 

o. 19 SPARES 
IN STOCK 
Complete instruction book 
with circuits for No. 19 
Equipment. 875p Post Paid. 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
6v. 85 AH 13'291'x7" 
LIQUID PRISMATIC 
COMPASSES 
2' diameter £750, p. & p- asp 

FAMOUS TELE 'F' 
FIELD TELEPHONES 
Suitable for Farms, Building 
Sites etc. Communinstioa up 
to 5 miles or more. Rugged 
construction, will last a lifetime. 
ONLY 2975 PAIR. Carr. £1. 
(Twin telephone wire for above available -ask for price.) 
Many oiler Ra -Goat. Surplus Equipateat hews is .rack. 
Receivers etc, is sweA ysaatftks too austere= to season,. 
Bagairies invited. LIST 259 Post Paid. (Refaadable 
apaissipate/tasea over £3.) 
C.W.O. Carriage charges apply to Mainland only. 
Aininntin Esp"rt Ordir £50. 

£3'25. Carr: £123 

Surplus ElectronicTrading 
DRIVERS END LANE,.CODICOTE, 

HITCHIN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-I2 Sat. 

Telephone: Codicote 242 for appointment 
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Fig. 3: Cutting dimensions for the main cabinet. 

MAIN. -R04T PANEL 

Cut out 
sound outlet 

aperos 6- x 4' 

Mater:ai 148 hardtnard 
covered with Speaker 
grill material íue text 

fd) 

Cut otlt Tar 
534 exprossion 

pedal 

-35% 4. 
15" 

Fig. 4: Cutting details of the main front panel and speaker baffle. 

Front panel 
(cover with material 
eg. speaker fabric) 

F 

' Speaker flap large 
enough to cover 
Weaker opening 

Cut -art in front 
panel level with 
loudspeaker 

(a) 

Speaker baffle 

Speaker flap 
and arm pivoted 
(mounted on 

.speaker baffle) 

Miki etas/ rotl - approx. fig tlia. 

Expression pedal 

3 '2 

- 

Material i4 

aa1 
plywood- I 

7 
(b) 

Pedal stoe block 

Fig. 5: Arrangement of the expression pedal. 

arrangement that lifts a flap 
over the loudspeaker when the 
pedal is pressed downward. 
Although this only provides a 
small degree of change in loud- 
ness it is worthwhile including 
as it does at least simulate the 
use of an expression pedal. The 
general mechanical arrangement 
used for the prototype is shown 
in Fig. 5a. As the size of the 
speaker flap and the length of 
the arm attached to it may 
depend somewhat on the shape 
and size of the loudspeaker, no 
detailed dimensions have been 
given. All that is necessary how- 
ever, is to ensure that the -flap 
over the loudspeaker moves 
upward and clear of the speaker 

Endo rounded opening in the direction shown 
when the pedal is pressed downward. The arm on 
the flap, the position of the pivot and the length of 
the operating rod should be adjusted so that the 
flap just covers the speaker opening when the pedal 
is lifted. The position of the pedal stop block will help 
facilitate the correct amount of pedal movement. 

THE KEYBOARD 
This is the most difficult part because normally 

piano keyboards are cut from one piece so that they 
fit together precisely when reassembled on the 
frame. The keys for the children's electronic organ 
are slightly larger than half scale and are made 
separately. The general layout of the keyboard and 
the size of the white and black keys is shown in 
Fig. 6. The base is made from 38in. thick plywood 
and the `frame' consists of two end brackets and a 
length of 3i6in. dia. mild steel rod. The best procedure 
is first to make the baseboard and the two end 
brackets (see Fig. 7b) and secure the left hand 
bracket in position as in Fig. 6. The spacers between 
each key are single turns of 22 s.w.g. wire, or if you 

The completed keyboard of the prototype. The contact wires and the 
presets can be seen, 
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Approx. 81/2 in 

10% 

Cut -away as 
required 

2114 

343 die 

7/4 

Pb' 
ed ntk 

2c 

Cut from 

14 thick 
plywood 

Painted 
white 

YzxL2 
Baseboard % plywood 

Fig. 6: Plan view of the keyboard with key dimensions given on the right. 

Felt or foam plastic Strips 
Key support rod bracket whole length of baseboard 

Light 
tensioned (n) 
spring 

Small 
woodscrews 

(b) 

Mtn support od Keys 

s. 1.11. bracket 

11; hardboard strip 
1/2* wide under keys 

Strip for contact strip` 18swg tc wire under lower edge attached with soldered tie wires 

21 

Collar 
(see text) 

3g 

(d) 

Paxolin or veroboard strip 
(or could be hardboard) 

Fig. 7: Details of the keyboard construction. 

18 swg tc wire f1.)11 length of strip 

Paxolin strip (a) 
contact rail 

Gold plated organ contact wire approx. 3" long 
Paxolin insulating'strlp 

Solder tag strip 

f: Ira 
rwm 

20 swg tc wire loop soldered to screw head 
(contact wire passes through loop) 4 1/2 3/4 1/4 

I 

Bracket 16swg aluminium 34 wide 

%x% aluminium angle 

w 

Contact rail 
bracket 16 swg. 
aluminium 

2Oswg 

Contact wire 

Solder 

Paxolin strip with 18 swg tc wire underneath as contact rail 

9' x 34 tag strip with tags spaced every 14. (use tags in line with keys) 

Fig. 8: Arrangement of the keying contacts -see text for explanation. 

to No. 1 with the right hand side 
only cut -away whilst keys No. 7, 
12, 19 and 24 have only the 
left -hand side cut -away. The 
remaining key No. 25 has no cut- 
away. 

First the 1014in. long mild 
steel rod should be ready to 
take the keys. Then make up 
the first half dozen keys, black 
and white, from No. 1 to No. 6. 
Cut and file the cut -away por- 
tions of the white keys until each 
fits snugly with its associated 
black key. Then proceed on the 
same lines until all the keys 
are made and fitted and, most 
important, numbered and 
marked as in Fig. 6. 

Temporarily fit the remaining 
end bracket and ensure that the 
keys move up and down freely 
on the rod. They can now be 
removed and painted. Before 
re- fitting the keys secure the 
strip of hardboard along the 
rear of the key baseboard and 
the strips of felt under the keys 
as shown in Fig. 7a. When the 
keys have been re- assembled the 
rod can be secured with small 
brass collars each end as in Fig. 
6 and 7a. Meccano collars were 
used originally but could be 
made quite easily from 38in. dia. 
brass rod. Before fitting the 
tension springs as in Fig. 7a, 
make sure that each key moves 
freely up and down. The springs, 
which must not be too highly 
tensioned, are secured by small 
woodscrews as shown in Fig. 7c. 
When the springs have been 
fitted, make sure that each key 
moves freely downward with a 
light touch and returns to its 
upward position. 

KEYING CONTACTS 
The keying contact system is a 

simple but effective one and the 
general assembly details for this 
are given in Fig. 8. The main 
contact rail as shown in Fig. 7d 
consists of a strip of insulating 
material such as Paxolin (or 
hardboard would do) to which is 
secured a length of 18 s.w.g. 

Sig x 34 aluminium angle tinned copper wire. This strip 
is fitted over the keys as in 
Fig. 8a by means of two brackets 

(Fig. 8b). The gold wire contacts, one for each key, 
are fitted as shown in Fig. 8 to a solder tag strip 
mounted on a length of 38in. aluminium angle which 
is secured on two brackets projecting over the end 
of the baseboard as in Fig. 8a. Before fitting this 
assembly to the baseboard, small countersunk 
woodscrews are fitted one to each key and about 

can get them, 316in. washers of similar thickness e.g. 
'min. It will be seen from Fig. 6 that the cut -away 
portions on each of the white keys varies according 
to its position. For instance, key No. 1 is cut -away 
only on one side to fit with the black key No. 2. Key 
No. 3 and also keys 5, 10, 15, 17 and 22 have cut- 
aways on both sides. Keys No. 8,13 and 20 are similar 
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ATTRACTIVE 
DISCOUNTS 

EL ECTRÖVA 
Electronic Component 

Specialists 
EVERYTHING BRAND NEW & TO SPEC LARGE STOCKS NO SURPLUS 

BARGAINS IN NEW SEMI- CONDUCTORS 
MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS 

40361 55p 2N2905 44p 2N4291 15p BCI48 
40362 68p 2N2905A 47p 2N4292 15p BC149 
2N696 17p 2N2924 20p AC107 46p BC153 
2N697 18p 2N2925 22p AC126 20p BC154 
21,1706 12p 2N2926 llp AC127 20p BC157 
2N9S0 POP 2N3053 27p ACI28 20p BC158 
2N1131 29p 2N3055 60p AC153K 22p BCI59 
2N132 29p 2N3702 13p AC176 160 BC167 
2N1302 19p 2N1703 13p ACY20 20p BC168 
2101308 19p 2N3704 13p ACY22 16p BC169 
21N1304 28p 2113705 13p AD140 63p BC177 
2111305 28p 2N3706 18p AD142 50p BC178 
2N1306 . 33p 2N3707 13p ADI49 58p BC179 
2N1307 33p 2N3708 lOp AD161 33p BC182L 
2N1308 S8p 21,73709 lip AD162 365 BC183L 
2N1309 SBp 2N3710 13p AF114 24p BC184L 
2NI613 28p 2N3711 13p AF115 24p BC212L 
2N1711 28p 2N3819 23p AF117 22p 130213L 
2N1893 54p 2N3904 35p AF124 29p B0214L 
2N2147 95p 2N3906 35p AF127 22p 130Y70 
2N2218 34p 2N4058 13p AF139 38p BCY71 
2N2218A 44p 2íN4059- lOp AF239 36p BCY72 
2N2219 88p 2N4060 lip ASY26 27p BF115 
2N2219A 58p 2N4061 llp ASY28 27p BF167 
2N2270 62p 2N4062 129 BC107 12p 8F173 
2N2369A 19p 2N4124 18p BC108 llp 1310194 
2N2483 859 2N4126 27p BC109 12p 1310195 
2N2484 42p 2N4284 15p 50125 15p 13101129 
2N2646 47p 2N4286 15p BC126 22p BFX84 
2N2904A 42p 2N4289 15p BC147 lOp BFX85 

9p BFX87 
lOp BFX88 
19p BFY50 
20p BFY51 
12p BFY52 
llp BSX20 
12p C407 
llp MC140 
lOp MP86531 
llp MP86534 
14p NKT211 
13p NKT212 
14p NKT214 
Up NKT274 
10p NKT403 
llp NKT405 
i8p 0071 
18p 0081 
18p 0081D 
18p ZTX300 
83p ZTX301 
l5p ZTX302 
28p ZTX303 
l8p ZTX304 
199 ZTX500 
14p ZTX501 
15p ZTX502 
alp ZTX503 
25p ZTX504 
32p 

29P 

23p 
20p 
23p 
lop 
lip 
25p 
35p 
30p 
25P 
25p 
23p 
l8p 
65p 
79p 
38p 
25p 
25p 
14p 
16p 
22p 
22p 
27p 
189 
21p 
25p 
229 
52p 

Appointed distributors for 
SIEMENS (U.K.) LTD. 
Appointed stockists for 
NEWMARKET TRANSISTORS 
RADIOHM POTENTIOMETERS 

SAVE 1£6.25 ON THE NEW 
ENGLEFIELD 840 AMPLIFIER 
This latest Peak Sound high fidelity amplifier incor- 
porates many strikingly original features including 
facility for adding in stereo FM tuner. Superb perform- 
ance characteristics and luxurious styling Electrovalue 
choice of simulated soft leather covering in black, blue, 
red or dark green. As now L38. 7c 
advertised at £4950. Our price 

nett 

MAINLINE AMPLIFIER KITS 
70W. £12.60 nett. (main amplifier module). 

30 WATT BAILEYAMPLIFIER PARTS 
Transistors and PCB for one channel 66.46 
Capacitors, resistors (metal oxide), and transistors, one 
channel. £8.41. 
Complete unregulated power supply pack, £4.75. 
Suitable heatsink 10DN 400C. 55p. 

RESISTORS 10% - 5% - 2% 
Code 

C 
C 
C 
C 
C 
MO 
ww 
WW 
WW 
Codes: C = carbon film high stability low noise 

MO = metal oxide Electrosil TRI ultra low noise 
WW = wire wound Plessey. 

Values: 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
E24 demotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

Power Tolerance Range Values 
available 

1 to 9 

1/20W 5% 8212 -22010 17 E12 9 
1/8W 5% 4.752 -4701(52 E24 1 
I /4W 10% 4-7 S2 -1014 Q E12 1 
1/2W 5% 4.70 -101012 E24 1.2 
1W 10% 4.752 -102117 E12 2.5 
1 /2W 2% 100-1215.1 Eia 4 
1W l0 % * 1/2o S2 0.2212 -3911 E12 . 7 
3W 12 12 -131( 51 E12 7 
7W 5% 1252 -15K7 Ei2 9 

10 to 99 100 up 
(see note below) 

8 7 
0.8 0.7 
0.8 0.7 
1 0.9 
2 1.9 
3.5 3 
7 II 

7 0 
9 8 

Prices are in pence each for same ohmic value and power 
rating, NOT mixed values. (Ignore fractions of 1p. on total 
value of resistor order) 

SIEMENS TTL 

INTEGRATED CIRCUITS 
We stock a very large range for a wide range of applica- 
tions. For full details, see our latest catalogue. 

MULLARD polyester C280 series 
250V 20% 0.01; 0.022; 0033, 0047 3p ea. 0 -068; 
04. 045 4p, 022 5p, 10%, 0.33 7p, 0.47 Op. 0.68 11p, 
7µF 14p. 1.5µF 21p, 2-2µF 24p. 

ZENER DIODES 
5% full range E24 values; 400mW: 2.7V to 30V 15p each 
SW: 6.8V to 82V 27p each i -5W: 4-7V to 75V 60p each 
Clip to increase 1.5W rating to 3 watts (type 266F) 4p. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 22012, to 2.2M52 12p 
Single gang log 4.7K 12 to 2 -2M 5I 12P 
Dual gang linear 47K S2 to 2.2M11 420 
Dual gang log 4.7K 12 to 2.2M 52 429 
Log /antilog 10K, 47K, 1M (I only 42p 
Any type with 5A D.P. mains switch, extra 12p 

Please note: only decades of 10. 22 and 47 are avaelable 
within ranges goofed. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 10012, 220 S2 

470 0, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
110, 2112, 5M, 101012 Vertical or horizontal mounting 5p 
each. 

ENAMELLED COPPER WIRE even No S.W.G. only. 
2oz reels 16,22 S.W.G. 25p :24-30 S.W.G. 30p:32-34 S.W.G. 
33p: 110.40 e W 11. 35p 1..7 n. -I. I(1-^° S W. r,, only 41p. 

ELECTRO K[ FE 

MULLARD SUB -MIN ELECTROLYTIC 
C428 range axial lead 6p each 
Values (µF /V): 064/64; 1/40; 16/25; 25/16; 25/64; 4/10; 
4/40: 5/64; 64/6.4; 04/25; 8/4; 8/40; 10/25; 10 /16; 10/64; 
12.5/25; 16/40; 20/16; 20/64; 25/6.4; 25/25; 32/4; 32/10; 
32/40; 32/64; 40/16; 40/2.5; 50/6 -4: 50/25; 50/40; 64/4 ; 

64/10; 80/25; 80/16; 80/25; 100/6'4; 125/4; 123/10: 
125/16; 160/25; 200/6.4; 200/10; 250/4; 320/25; 320/64; 
400/4; 500/25. 

LARGE CAPACITORS 
High ripple current types: 1000/25 28p; 1000/50 41p; 
1000 /100 82p; 2000 /25 37p; 2000/50 57p; 2000 /100 £1.44; 
2500/64 77p; 2500/70 98p; 5000/25 62p; 5000/50 2140; 
5000/100 2291; 10000/50 £240. 

S-DeCS 
Manufacturer's prices increase roug /.l b0 20% on t/Ieee on 
Pages 51, 52 and 53 since printing our catalogne. S -DeC 
£1.44, Four pack £5`10, DeCSTOR pack £2.88. T -Dec, 
may be temperature- cycled (208 points), £288. ADecA, 
OAS, /LDeeR, £5 -94. At5e 1.c. carriers. 

INDICATOR LAMPS 
NEON chrome bezel, round red NR /R, 24p; chrome 
bezel, round amber NR /A, 24p; chrome bezel, round 
clear NR /C, 24p. Neon, square red type L85C /P, 18p; 
amber type L85C /A, 18p; clear type L85C /C, 189. All 
above are for 240V mains operation. Filament types: 
6V, 0.04A square red type LS5C /R-6V, 80p, 6V 0.04A 
amber type L85C /A -6V, 30p; 61, 0.04A clear type L85C /C- 
6 V, 30p; 6V 004A green type LS5C /G -6V, 30p; 12V 0.04A 
LS5C /11-12V, 34p; 34V 0.04A LSSC /R -28V, 45p. 

SIEMENS' 5% TOLERANCE 
POLYCARBONATE CAPACITORS 

250V up to 0 10sF. 100V 0.1ml, and above. 
0.27, 7p ; 0.33, 0.39, 9p ; 0.47, IOp ; 0.56, 13p 0.68, 
15p. 

* COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 15% on 
orders for components for £15 or more (No discount on 
nett items). 

POSTAGE AND PACKING 
Free on orders over £2. Please add 10p if orders tinder £2. 
Overseas orders welcome: carriage and insurance charg- 
ed at cost. 
D.S.A. CUSTOMERS. U.S.A. orders charged at prices as 
advertised by ELECTROVALUE AMERICA, P.O. Box 
27, Swarthmore, PA 1908. 

DIN CONNECTORS 
Loudspeaker .. 
Audio .. 
Audio .. .. 
Audio .. .. 
Audio .. .. 
Audio .. 

.. 2 -pole 

.. 3 -pole 

.. 4 -pole 

.. 5 -pole 180 deg. 

.. 5 -pole 240 deg. 

.. 6 -pole 

plug 
12p 
139 
14p 
15p 
15p 
15p 

soct-et 
10p 
10p 
12p 
12p 
12p 
13p 

Handbook of transistor equivalent and substitutes, 40p. 
(Postage 3p if ordered alone). 

ELECTROVALUE 1971 CATALOGUE. 64 pages and 
covers. Packed with items and information. Post free 10p 

(Dept. PW.1171) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784 -3) Telex 264475 
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LOW PRICE HIGH 
Ail cabinets are new and carefully designed acoustically with speakers mounted on +in. chipboard baffles. All 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

We still do the well known Shelley and Caxton column speaker systems. 

UALITY SPEAKER SYSTEMS SPEAKER MATCHING 

TRANSFORMERS 3, 7, 15 ohms, 

8 watt, 70np. P. & P. I7np. 

STEREO HEADPHONE 
JUNCTION BOX 
Simple unit connects direct to amplifier and 

speakers to give attenuated headphone out- 
put, has 2 position switch to give headphones 
only -speakers only. 
Only £1.37 each P & P 123. 

CARTRIDGES- Stereo 
Sonotone 9TA H/C Diamond £2.40. Ronette 5105 Medium 
Output, £1.40. 5106 High Output E1.40, Aces GP93/1 Sapphire, 
£1.90. 0P94 I Sapphire, E2. TA700 equivalent to B.S.R. SKIM, 
£1.75. Japanese equivalent to B.S.R. TCBs, £1.75. P. & P. 7np 

on each. 

VYNAIR 
Widths from 50 to 54 in.. 7Snp yd. off roll. 
P. & P. IOnp, 1 yard 40np: P. & P. IGap. 
Send 5np stamps for samples. 

IMP 
Wedge shaped extension 
speaker 7;- x 6} x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
E1.25. P. & P. 36np each 

DUDLEY 
II" x 93" x 5" deep, tapering to 3f" 
deep covered in Black reseine and 
Mottled fawn Vynair £2.10 P & P 25p. 

CARTRIDGES -Mono 
GP.91 Stereo Compatible £1.25. Acos 
GP67/2 will replace Collaro and Garrard 
Mono cartridges, 95np. T.T.C. Crystal 
High Gain, 7Snp. B.S.R. TCBH Jap. 
equivalent £1.25. P. & P. 7np. 

NOCTURNE 73 STEREO SYSTEM 
6w. per channel speech and 
music rating complete with 
Garrard 2025/TC with Acos 
stereo cartridge £54.75 P& PLI. 

FARRADAY 
5 }" x II" x 41" 
covered in White, 
Green or Black 
rexine or Teak cloth 
with Silver coloured 
metal front 
£2.90 P & P 25p. 

CLARENCE 
11" wide x 8 }" 
x 4}" deep with 
volume control 
covered in Black 
rexine and Mott- 
led Vynair. 
f2ß5 P & P 25p. 

SPEAKERS 
0.1.1. 13f x 8in, 3 ohm L2.50, 15 ohm. P. & P. 30np. E.M.I. 

131 x 8in. fitted two 2;ín. tweeters, 15 ohm E4.50. P. & P. 30np. 

E.M.I. i3} x 8in. (15 ohm) Hi -Fi quality E6.25. P. & P. 30np. 
Bakers I2in. 25 watt 8 and 15 ohms £7. P. & P. 30np. Eagle 

Crossover 86np. P. & P. 5np. 

ROAD, TOOTI 

BROADWAY ELECTRONICS (NrMTooting Broadway UnderrgroN d 
G 

S attiionDWAY, 
LONDON S.W.17 01 -672 3984 (Closed all 

Wednesday) 

TV's 
19" NOW £11.95 

TWO YEARS GUARANTEE ALL MODELS I 

405/625: 19" £29.95; 231" £39.95 
FREE CATALOGUE T - -- - - -- 

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS 

:ÿ- 

COMPONENTS MUST 
Transistor Radio Cases: 25p 
each. Size 9S;" x 6 =,'" x 3£". Post 15p. 
Speakers: 35p. 21." 852. Brand 

w. Post 15p. 
VHF /FM Tuners: 95p. 88 -108 
megs. takes EEC85 valve (extra). 
Post 15p. 
BSR RjP Motors: 95p. Brand 

w. 200/250V. Post 20p. 
Precision Tape Motors: El-95. 
2001250V. Famous German manu- 
facturer. Post 20p. 
Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AMrFM or AM only 20p. Post IOp. 
Transistors 15p each. Post free. 
AC126, ACI28, AFI14, AEI 17, 

0C45, 0071, OCBI, OC310. 
Valve ELL80- 50p. Only stock in 
the country. 
Pots.: 25p each. Post 5p. MS \N 
500 /500 KS2. 0/5W 500/100 K52. 
D!SW I meg.1100 K52. SiSW 
500/500 Ka. 5/SW 500/1 meg 
625 UHF /Aerial: íI.95. 10 Ele- 
ment fitting. Post 20p 

BE CLEARED 
Knobs: 100,000 to clear. Brand 
New. 100 assorted radio and to 
knobs. 50p. Post 25p. 
Radios f3-95 8 Transistor LW! 
MW. Free Case, Battery. Post 15p. 
Personal 6 Transistor MW. f2.95. 
Post I5o. 

TV TUBES 
GUARANTEED 

REBUILT 
2 YEARS 

19" £5.95:. 

55p. 

14" £3'95; 17r & 
21ná 23" £6.45 
Exchange Bowls Carr. 

TEAK HI -FI STEREO CABINETS £14.95 
Brand 

furniture44 
wide x 16" 

LI.d WHILE STOCKS LAS 
legs. A superb piece 

DUKE & CO. (LONDON) LTD. 
62113 ROMFORD ROAD, MANOR PARK, E,12 

Phone 01 -478 6001 -2 -3 Stamp for Free List 
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ELECTRONIC 
CD 

IGNITION J 
Type P1/6 transformer, £1.50 including p &p. 
Complete kit including ready drilled case, 
screws, terminals, wire, etc. 12V only, state 
whether positive or negative earth system. 
£8 75 including p &p. 

MAGTOR LTD., 68, DALE STREET, 
MANCHESTER 1 

P.W. COMMUNICATIONS RECEIVER 
(P.W. DEC. '70 -FEB. '71) 

Was built entirely from parts supplied by us. 
2nd Convertor /I.F. kit £7.90 
Product Det. (with vol. control) £2.90 
Audio Amp £1.80 
Pre -Sel. /1st Con. £5.50 
Power Supply £2.50 
COMPLETE KIT all of above plus sub chassis 
material (formed tinplate) and F/T caps £20.00 
P.W. F.M. TUNER (Feb. -Mar. '69) 
COMPLETE KIT inc. drilled chassis, scale etc. £8.20 
P.W. STEREO DECODER (June '70) 
COMPLETE KIT inc. chassis £4.80 
Post and Packing per order, 15p 

C & D ELECTRONICS 
1, Neville Road, St. Lukes Cross, Sunderland 
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CHARLES MOLLOY 

edium 
ave Column 

38in. back from the rear end of the key. Solder 
about 12in. to 34in. of 20 to 22 s.w.g tinned copper wire 
to each screw head as in the inset in Fig. 8. These 
wires are wrapped loosely around the gold contact 
wires when the contact frame is finally placed in 
position. 

The final stage of the keying assembly is to ensure 
that when the keys are at rest, the gold contact 

A rear view of the keyboard showing the component board fixed 
in place. 

wires are each about lain. clear of the main contact 
rail but do not touch the keys themselves. Check 
each contact with a continuity meter. The finished 
keyboard is shown in the photograph. 

TO BE CONTINUED 

P.W. at the Fair 
The 2- Octave Miniature Organ, described above, 
will be just one of the constructional projects which 
can be seen at the International Audio and Music 
Fair which is to be held at Olympia, London, from 
October 26th to 30th. 

This year Practical Wireless and Television will be 
showing more projects than ever before and there 
will often be someone from the technical staff to 
explain and answer questions. 

Among the items that we are planning to show are 
the Digital Frequency Counter /Timer, The 
Modular Audio Mixer, The P.W. Treasure Tracer, 
The P.W. Workshop Oscilloscope as well as many 
other constructional projects. 

P.W. is your magazine and we shall be at your 
service at Olympia on thè dates mentioned. Be sure 
to visit us on Stand 3 -right by the main entrance. 

PRACTICAL WIRELESS AND 
TELEVISION 

STAND 3 
INTERNATIONAL AUDIO 

AND MUSIC FAIR 
OLYMPIA, LONDON 

OCTOBER 26th -30th 
10 a.m. to 9 p.m. 

(Press preview and Trade day Oct. 25th) 

THE 

RAMADAM starts on the 21st October this year 
and lasts until the 19th November. During 
this period Arabic speaking stations will be 

on extended schedule, many remaining on the air 
all night. From 2200hrs GMT onwards, listen for 
Algiers on 980kHz and 890kHz; Tunis on 962kHz 
and 629kHz; Libya with El Beida on 1123kHz and 
Tripoli on 1250kHz; Tangiers on 1232kHz; Batra 
Egypt on 620kHz. Among the less conspicuous are 
Riyadh, Saudi Arabia, 588kHz; Aleppo, Syria, 647; 
Bagdad, 760 (also on 908 after BBC4 closes down); 
Beirut, Lebanon, 876; Omdurman, Sudan, 960; 
Diyabakir, Turkey, 1061; Tel Aviv, Israel, (in Arabic) 
1286; Teheran, Iran, 1325; Kuwait, 1345; Ahwaz, 
Iran, 1390. 

M. Noctor of South Norwood has had difficulty 
using his MW loop aerial with a transistor portable. 
A loop should not be connected to a receiver that 
has an interial aerial as the latter will mask the 
`null' of the loop. Dr. H. S. Brodribb of St Leonards- 
on -Sea has solved this problem by mounting the 
receiver inside the loop so that the two rotate 
together. Coupling is between the turns of the loop 
and the windings on the ferrite rod inside the 
receiver and care should be taken that the nulls 
of both the loop and receiver are pointing in the 
same direction. 

Medium Wave DXers will welcome the return of 
GMT this winter. Many European stations will close 
down at 2300hrs, clearing the band for North Ameri- 
can DX before midnight. Paris 1070kHz signs off at 
2300hrs GMT and, if the North American path is 
open, the 50kW Canadian at Moncton, New Bruns- 
wick, also on 1070kHz, should be audible after the 
Paris carrier is switched off. This station is a main 
outlet of the Canadian Broadcasting Corporation; it 
belongs to the "CBC Radio Network" and identifies 
on the hour and the half hour with the call letters 
CBA. Other Canadians that can be heard before 
midnight are CHER in Sydney, Nova Scotia, on 
950kHz and CJON, St. John's, Newfoundland, on - 

930kHz. As midnight approaches look for WINS, 
1010kHz, the all -news station in New York City; 
WNEW, 1130kHz, also in NYC; WBZ 1030kHz in 
Boston and WHN 1050kHz, NYC (After BBC4 signs 
off). 

Newcomers to the medium waves are sometimes 
disappointed if North America is not heard at the 
first attempt. Propagation on this path is variable, 
with occasional fadeouts that last several days, so 
if you are unsuccessful the first time, try again a 
few days later. On a good night, many trans -atlantic 
stations peak -up by 0100hrs GMT. They can be 
logged on any communications receiver that covers 
the medium waves (the writer uses a CR100). 

All reports and information concerning Medium 
Wave DXing should be sent to me at 132 Segars 
Lane, Southport PR8 3JG. 

601 

www.americanradiohistory.com

www.americanradiohistory.com


IASURE 
I RACED 

AT the end of the article describing the P.W. 
Treasure Tracer, we offered a small prize for 
the reader who sent in the most interesting 

letter mentioning items that had been found using 
the project. 

Well, this article seems to have hit the jackpot. 
We know that several thousands have been built, 
so many in fact that for several weeks some com- 
ponents which were specified were in very short 
supply; we hope this did not put off some potential 
constructors. 

The prize for the most interesting letter goes to 
13- year -old Mark Read of Benfleet, Essex, who, on 
his first trip, found a 38 Smith and Wesson revolver 
in some nearby woods. Young Mark made the front 
page of his local evening newspaper with his find 
after he had done the sensible thing and handed it 
over to the police. 

Mark admits to having had a little help with the 
building but he is a keen constructor and is tackling 
further P.W. projects by himself. His skill in using 
the Treasure Tracer must be very high as other 
finds include a .303 bullet and an iron axe head. 

Competition for the most interesting finds was 
fierce. Mr. Peter Hope of West London found a total 
of £3 4s 312d in his first week after building the 
project, enough he says to cover the cost of the 
Treasure. Tracer -with a bit over. 

Another reader found several transistors on the 
beach; how they got there we will probably never 
know but one has to admit that it is unusual. 

Several letters mentioned sums of money that 
have been found and the total of all of them is 
nearly £20. 

One point must be emphasised again and again. 
A lot of people complained that their results were 
poor compared to ours; when asked if they had spent 
much time trying, in nearly all cases they had done 
very little practice and were expecting good results 
immediately. You will not become good with the 
Treasure Tracer without considerable practice. One or 
two of those politely asked to put in more practice 
actually contacted us again saying that all was now 
fine and finds had been made. 

Correspondence on the Treasure Tracer has been 
considerable but the points raised have all been 
very similar and answers are given below to the 
most common queries. 

There are no mistakes in the article which will 
affect the operation, suspect your construction as a 
likely cause. Any type of 2N2926 transistor will do 
though the G (or green) may be better in the audio 
stages. Many readers felt that the volume was a 
little low and want to fit a louder amplifier. Any 
transistor amplifier capable of being run from a PP3 
602 

Mark Read with his Treasure Tracer and the revolver he found. 

battery can be used instead of the amplifier of the 
prototype. Connections for this should be taken from 
the junction of Dl and C6, C5 may not be necessary. 
Experimenting with the value of R6 may help in 
some cases. 

A lot of readers mentioned a Faraday shield, since 
these are fitted to most commercial types. The 
amount of information on metal locators is not very 
extensive. Experiments have shown that a Fara- 
day shield is only useful or necessary if the frequency 
is a lot higher. The ground capacity effect on the 
Treasure Tracer is very small indeed and fitting a 
Faraday shield made no difference. However, another 
design was tried working on 700kHz; on this fre- 
quency the ground capacity effect was marked even 
with a Faraday shield. 

There is room for experimenting with different 
coils. A larger diameter with fewer turns to obtain 
the same inductance will find large objects much 
deeper in the ground but it will not pick up small 
items, even on the surface; the size of the prototype 
seems to be the best operational size for general 
use. 

Recent experiments have been carried out on 
encapsulating the coil in epoxy resin to hold the 
windings rigid. This works well and is an improve- 
ment but it does increase the weight of the head to 
an uncomfortable degree. Lacquering the search 
coil with a coil cement definitely helps. 

And please, many letters were from readers who 
had not read the article through, they could have 
saved themselves a lot of trouble and time by read- 
ing the text as we had already anticipated their 
queries. 

We hope that the above will help some readers 
and answer their queries. We regret that no back 
numbers are available at all. 
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PRACTICAL 
WIRELESS 

-Band 
Short Wuve 
Radio 
"The world at your finger- tips" has become almost a 

cliché when advertising short wave receivers -but it's 
certainly true with this project. The nine bands means 
no dial cramping, enabling you to tune into Stations with 
ease in the range 3-6 to 15 MHz. Worried by visions of lots 
of coils? -don't worry, there are only two, band selection 
is made by switching in pairs of fixed capacitors, greatly 
simplifying the construction. 

COMPONENTS 

DICTIONARY 
SUPPLEMENT 

Aerials to Zeners- that's the field covered 
in this extra supplement featured in the 
December issue. A detailed explanation is 
given of most of the important components 
used in today's electronics. 

ALL 
IN THE 

DECEMBER 
ISSUE 

ON SALE 
NOV. 5th 

1.- 

o 
4 -20V REGULATED POWER UNIT TRANSISTOR TAPE RECORDER 

Fed up with using a whole variety of batteries for 
your experiments? You'll be able to throw them away 
if you build our stabilised power supply covering 
4V to 20V. The whole unit builds.up into a smart, 
compact unit. 

Earlier this year we promised you a mono tape 
recorder project. Well, it's in the December issue. 
Six transistors are used in this 4W circuit which 
combines both record and playback facilities. Con- 
structional details and layout are given in full. 
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COMPREHENSIVE 
MULTI -SAND 

RECEIVER 
F G. RAYER 

G3OGRN 

PART 1 

THIS receiver, intended for use in the 550kHz to 
30MHz range, has electrical bandspread for all 
frequencies and is capable of very good general 

short wave reception. For the builder who is particu- 
larly interested in the amateur bands a crystal filter 
is incorporated and a product detector for the recep- 
tion of single -sideband. For calibration purposes a 
harmonic crystal marker is included. 

The circuit has the advantage that the receiver can 
be started in much simplified form, the crystal filter, 
carrier oscillator and other features being added 
later, as required. In any case, it will be found con- 
venient to proceed in this way rather than to build 
the complete circuit before anything can be used or 
tested. 

Miniature plug -in coils are used which enormously 
simplifies wiring and construction. These coils have 
to be changed by hand, but in practice this is often 
not so much of a disadvantage as may be supposed. 
For example, if most interest is in the h.f. amateur 
bands, 14, 21 and 28Ml1z, all these fall in the range 
of one set of coils. Again, both the l.f. amateur bands 
(1-8 and 3.5MHz) are tuned with another set of coils 
while for general s.w. listening, the range which falls 
between these will cover many of the useful broad- 
cast frequencies. 

Approximate coverage of the four ranges is as 
follows: 

Range 2. 550- 1550kHz. 
Range 3. 1.54.8MHz. 
Range 4: 4 8.12 OMHz. 
Range 5. 12.0- 30MHz. 

These ranges are the maker's coil numbers. 
Range 1 is for long waves and may be employed if a 
high -performance receiver is wanted for these low 
frequencies. 

DESIGN 
Fig. 1 shows the receiver stages in, block diagram 

form. (1) is the r.f. amplifier, with r.f. gain control 
and panel aerial trimmer, allowing best results with 
any aerial. (2) is the frequency changer stage. (3) is 
the crystal filter and (4) the 1st i.f. amplifier. As 
selectivity with the filter adjusted for maximum 

RF 

2 

FC 

10-1 
fMHz 

Crystal 
na rker 
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3 
Crystal 

. füter 
1st IF 

sharpness is much too narrow for a.m. reception a 

selectivity switch is incorporated, together with a 
phasing control which allows a rejection notch to be 
moved across the i.f. passband. 

(5) is the 2nd i.f. amplifier and (6) a diode, for 
a.m. detection and a.g.c. (7) is the carrier oscillator, 
used for s.s.b. and as a beat frequency oscillator for 
c.w. reception, in conjunction_ with the double- triode 
product detector (8). (9) is a triode -pentode, for a.f. 
amplification and output, feeding the speaker. (10) is 
the crystal marker, a 1MHz crystal giving calibration 
points up to 30MHz. 

For the beginner in particular, it is recommended 
that the receiver is built in the following order: 

Stages (2), (5), (6) and (9). This is a straightforward 
superhet with three valves and one diode, capable of 
good results on any band. 

The r.f. stage (1) is then added, improving sensi- 
tivity, and giving much more freedom from second 
channel interference on the h.f. ranges. 

Stages (7) and (8) may then be added, allowing 
reception of s.s.b. and c.w. signals. The crystal filter 
(3) and its extra i.f. amplifier (4) can then be incor- 
porated which are primarily intended to bring about 
the increased selectivity which proves so useful with 
crowded amateur and other bands. 

The marker (10) plays no part in actual reception, 
but is a convenience for accurate calibration and 
accurate setting of the bandset ganged capacitor, 
when it is necessary to read frequencies from the 
bandspread dial. 

It is, of course, not necessary that the extra or 
optional stages are added in the order given, as this 
depends to some extent on the requirements of the 
user. 

It is recommended that the "basic circuit" is built 
first, for the following reasons: 

2nd 1 

Carr ter 
oscittator 

a 
Product 
detectar Fig. 1: Block diagram of the various 

stages forming the complete 
receiver. 
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(1) This consists only of stages 2, 5, 6 and 9, 
Fig. 1, so there is less chance of wiring or other 
errors. 
(2) The "building time" until a useful receiver 
is produced is much smaller. 
(3) If a fault should be present at this stage it 
will be much easier to locate. 
(4) The whole construction can be spread over a 
period, without the feeling that it will never be 
finished. 
(5) In some cases a simpler receiver will be 
adequate, so that some stages need not be built. 

METHOD OF CONSTRUCTION 
The carrier oscillator, crystal frequency marker, 

and crystal filter (with i.f. stage and phasing 
capacitor) are built as three separate units on boxes 
readily made from "universal chassis" flanged mem- 
bers. When wired, they are bolted on to the main 
chassis, and connected to the receiver circuit. 

The main chassis is 13 X 8in. To allow experimenta- 
tion, and the easy changing of some parts of the 
circuit, the chassis was made from five "universal 
chassis" members, bolted together by the flanges to 

R4 

R5 

33k 

C4 

47p 

form one assembly 13 X 8in. To the left, the power 
supply and a.f. amplifier occupy a 8 X 4in member, 
with space near the front for the carrier oscillator 
box, when required. 

To the right, a 8 X 3in member takes the mixer 
section, with space for the crystal filter, when added. 
Between these, two 5 X 3in members accommodate 
the bandspread and bandset capacitors, and aerial 
coil. 

At the back, a 6 X 3in member forms the i.f. and 
product detector strip. All make a chassis by bolting 
on a 13 X 2in member at the back and 8 X 2in sides. 

If this method of construction is employed, place 
the five flanged members together with their flanges 
upwards, and mark and drill the flanges for two 6BA 
bolts between each member and those adjacent. Also 
drill and fit the back and sides. It is then possible to 
remove the bolts and take out any section, without 
much disturbance to other members. 

If this method of construction is not favoured, it is 
in order to use a conventional chassis 13 X 8in. This 
would simplify preparation and metalwork to some 
extent. 

The completed receiver is enclosed in a ready - 
made metal cabinet, the speaker being an external 

-17 51 
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9 

RU 
270k 
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8 
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i 
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180 
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6.3V 
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2 

y 
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Fig. 2: Circuit diagram of the 3 -valve basic receiver. The unused sections of the two 3 -gang capacitors will be used for the r.f stage added later. 
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unit: No reasonably -priced cabinet with a lifting lid 
could be obtained, so the top was sawn and hinged 
to allow access to the interior and changing of 
plug -in coils. If the receiver is later modified to 
include band -switching, this is still a useful feature. 

BASIC RECEIVER 
Fig. 2 is the circuit of the basic receiver. The 

miniature plug -in coils are "Blue" for the aerial 
circuit, "Yellow" for the mixer grid (L2 in Fig. 2) and 
"Red" for the oscillator circuit (L3 in Fig. 2). With 
Fig. 2, it is necessary to have a pair of coils, one Blue 
and one Red, for each waveband. When the r.f. stage 
is included, a set of three coils is necessary for each 
waveband -Blue for aerial, Yellow for mixer, and 
Red for oscillator. Yellow coils will thus be placed in 
the L2 holder, Fig. 2, when this stage is reached. 

Padder capacitors PC are of separate value for 
each Red coil, using a different pin for this purpose 
on each range. So all the padders are permanently 
wired to the holder and the correct value is auto- 
matically in circuit for any coil which is inserted. 
PC is 350pF to tag 2 for Range 2, 1000pF to tag 3 for 
Range 3, and 3000pF to tag 4 for Range 4. Range 5 
has no padder and tag 6 must be connected to the 
chassis. 

VC1 /VC4 is the ganged tuning or bandsetting 
capacitor, and a 3 -gang unit is fitted to allow tuning 
the r.f. stage when fitted. VC2 /VC5 is of low value, 
so that its full movement covers only a narrow range 
of frequencies, for bandspreading (easy and more 
accurate short wave tuning). This unit is also 3 -gang. 
Both variable ganged capacitors have ball drives. 

The oscillator trimmer TC1 is left at the same 
setting for all coils, and VC3 is a panel aerial 
trimmer for peaking up signals. 

V2 is the i.f. amplifier, and the two transformers 
IFT1 and IFT2 give a good degree of selectivity. 
When the crystal i.f. filter and extra i.f. stage are 
added, these come between Vi and IFT1. Dl is the 
a.m. detector which also gives automatic gain control 
voltage. When the product detector is provided, Dl is 
retained for a.g.c. and a function switch selects the 
appropriate mode of operation for a.m. or c.w. /s.s.b. 
reception. 

V3 is a 2 -stage a.f. amplifier giving adequate out- 
put into a loudspeaker. Additional h.t. smoothing is 
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* components list 

EtAslC RECEIVER 

sisters: 
R1 33kS2 1 W R8 1ÓUkSl W 
R2 1Mi2 IW R9 '1M12 W 
R3 47kSk fW Rig IMS2 W 
R4 2kS) 1W '' RI1 27flki2 W 

RS 

33kS2 1W; R12;'4.7kSx -fü1l. 

RG 
33k52 1 W R13 470kÉi W 

R7 6ßS2 W R14`,47kS2 iW_ -AI 
VRI 5tM3kf2 pntentrometer, iog, with 

Capacitors: 
Cl 0=26g $50V C11' 4.02µF 150V 
C2 :0^021.6F 350V C12 0^1µf 150V 
C3 100pF SM C13: 0 01µf < 250V 
04 47pF SM , C14!32µ1 6V 
C5 200pF SM C15i 50µf 25V 
C6 t)ltef 1$0V C16''áá05µF 500V 
07 0.05#F 250V Cl? 321.6F ' 450V 
C8 . "U-25cF 350V G18 32µF' 450V 
C9 200pF 019I 8µF 450V 
C14 200pf 
VC1:_VC4-VG63x32UpF (Jackson Type E3-3 g 
uC2-VCS-Vtr73x25pf 
(VGfr-UG7 are used in RF stage added later) 
VCaSopF Variable (Jackson CB, 
TC1;30pF Timmer (heehive styl 

I'C 'Sitver tnïca padtíing cantle 
Range 2 3SápF to pin 2i 
Range 3 1000pF to lai. 3; 
Range 4' 3000pi" to pin 4 

R15 a3k 
R15 250f2- 
R17 180f2 
R18 150SI 
R19 15áS2 

10% 

3V_ 
3V, 
1'W 
1W' 
1W 

On Range 5-pin 6 is 

Valves and Diodes: 
Vi ,ECHBI ; QI .OA81 
V2 68A6 (EF93) Ci2 '-@Y1ß0 
V3 ECL86 B3 °' 8Y100 

connecte# ass 

indu 
IFT1/ I FT2 l í"`T11)46; 

Miniature plug -i 
2, 3, 4 and 5) 
Miniature plug. -i,: 
2, 3, .4 and 5) 

Miscellaneous : 
Ti Output transformer (Home Radio T046). 
T2 Mains transformer (Hume; Radio TM1). 
Vaivehoiders, BIG with screen (1), 139A (4) vü 

one screen. Si, on/off toggle switch. Bail drives (2), 
(Home Radio DL50A) and pointers (2) (Home Radio 
0L60). Brackets 4x4in (2), Knobs, feet (4), twin 
ecket strips (Aerial /Earth, Speaker) tag strips. 

binet, 15xgx8in with panel (H.L. Smith Type 
Chassis, 13xBin aluminium plate with 13x2in' 

(2) and 8x2in (2) flanged members (Home Radio). 

t3ehc 
Eco 'Blue' Rarcres'. 

coils (Dence . `iced' Ran 

provided for early stages by R15 and C17. S1 is a 
"Standby" switch, leaving heaters on but h.t. on V3 
only. This allows immediate on /off switching, as may 
be required when using the receiver with a trans- 
mitter. 

CONSTRUCTION 
Fig. 3 shows the layout of the completed receiver, 

but the i.f. filter, carrier oscillator, marker, product 
detector and r.f. stage are added later in the way 
described. Punch chassis holes for the r.f. stage, 
aerial coil holder Ll, and product detector holder, as 
this is awkward later if sections are not removable 
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Product 
detector Q" V2 

IFT 
6846 

IFT 

IF Filter 

OPhasieg 
(capacitor 

IFT 

O 

Crystal marker 

I Crystal 
I c 

vl 

e 
ECH81 

t,' 

Fig. 3: (left) shows the disposition 
of the major components and units 
on top of the chassis while Fig. 4: 
(below) illustrates the wiring 
beneath. 

the transformers Ti and 
T2 pass down through rub- 
ber grommets. Smoothing 
capacitors and other items 
are anchored by tagstrips. 

Later, h.t. for the r.f. 
stage is taken from the 
tag holding Cl, while the 
"a.g.c." tag supporting R2 
is the a.g.c. connection for 
the r.f. stage. 

Leads carrying r.f. are 
stout and run clear of the 
chassis. AF circuits, such 
as to Cll, are run against 
the chassis, as are heater 
and h.t. connections. 

VC3 is mounted on a 
bracket near the holder 
for L2, as in Fig. 4, and 
its spindle is extended 
through the panel. This 
allows short leads and 
separation of r.f. and 
mixer circuits. 

ALIGNMENT 
With the circuit of the 

basic receiver completed, 
insert a correct pair of 
coils, such as those for 
Range 2. Clip a test -meter, 
set for 10mA, across R7 

)MC 
with negative to chassis. 

+ Tune in any local BBC or 
other stable transmission. 

The four cores of the 
two i.f.t.'s are then ad- 

s justed, with the correct 
type of core tool, for mini- 
mum meter reading. Each 
core should have quite a 
definite peak. 

TC1 is set at about half capacitance and rotating 
VC3 with any pair of coils in use, and the bandset 
capacitor nearly fully open, should peak up signals. 
The receiver is then tuned towards the low- frequency 
end of the band, and if coverage is unsuitable, the 
core of L3 is adjusted to correct this. The core of L2 
is then adjusted for best results (minimum meter 
reading). Set the core of L2 so that when tuning from 
the h.f. end of the band, to the l.f. end, the minimum 
re- adjustment of VC3 is required. Deal with each 
pair of coils separately, and lock the cores with 6BA 
nuts. 

Metal chassis 
For RF 

Selectivity FC Trim AE Trim 
I 

j 
11 ," 

RE Gain Function Vol - Off 
4 HT.On 

4 

in the way explained. 
Punch holes in the front 13 X 2in runner as in 

Fig. 4. Place this on the panel with 12in of the panel 
projecting below, and punch matching holes in the 
panel. The panel is held to the chassis by component 
bushes and a vertical bracket each side. 

Mount the variable capacitors with their spindles 
at the same height, so that the ball drives fit in 
clearance holes, with the drive lugs bolted to the 
panel. Take insulated leads from the lower tags of 
the bandsetting capacitor, down through holes as in 
Fig. 3. Connect the bandspread capacitor with stout 
leads clear of the chassis. The rotor tags are wired 
to tags bolted to the chassis. 

Fig. 4 shows connections and components under 
the chassis to assemble the circuit in Fig. 2. The 
absence of bandswitching simplifies this part of the 
work. 

Anchor the mains cord at a tag strip. Leads from 

PART 2 NEXT MONTH WILL 
CONTAIN FULL DETAILS OF THE 
ADD -ON UNITS TO COMPLETE 

THE RECEIVER 
607 
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TRANSISTOR CIRCUITRY' for biNIcrs 
PART 2 

H.W.NELLYEA 

Properties of Germanium and Silicon 
The silicon diode has a more sharply defined 

`knee' in the reverse characteristic than the ger- 
manium type. At a certain point, as the reverse 
voltage is increased, the current suddenly increases 
very rapidly. At the breakdown point the current 
can suddenly increase from a few microamps to 
many milliamps, and even amperes in some specially 
constructed devices. Advantage is taken of this 
characteristic which all semiconductors exhibit to 
some extent, in the development and application of 
a Zener diode. 

History of the Transistor 
Although it was as recently as 1947 that Bardeen 

and Brattain of the Bell Telephone Laboratories 
earned themselves a Nobel prize with the develop- 
ment of the transistor from the types of semiconduc- 
tor devices we have been discussing, it should not 
be imagined that the whole family of semiconduc- 
tors has so short a history. The main research im- 
petus, it is true, came during World War II, but 
as long ago as 1835 the rectifying properties of 
certain substances had been noted by Rosenshold. 
F. Braun revived interest in 1874 and Willoughby 
Smith Co. testing underwater telegraph lines, had 
already noted a variation of resistance according to 
the amount of light shining on the material some 
un -named technical assistant was using -which hap- 
pened to be selenium. In Victorian times, the 
selenium cell, in rather primitive form, was a 
scientific curiosity, and its rectifying property was 
observed in 1876. 

Even as Fleming was experimenting with his 
thermionic diode in 1904, J. C. Bose patented a 
semiconductor crystal diode, and in the early years 
of broadcasting, the crystal detector was much used. 
A silicon detector was invented in 1906 by Pickard - 
familiar to early experimenters under the name of 
the Perikon detector'. A patent for the improved 
version of this device was taken out in 1909. 

Earlier devices--until 1941, anyway -were point - 
contact. Then a junction diode was brought out. 
Six years later came the first transistor. Bardeen 
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and Brattain developed a `crystal diode' and the 
name `Transistor' came from `Transfer- resistor'. 

There is nothing new under the sun. Many years 
before, the diode had been used as an oscillator, 
and in 1924, Wireless World carried an article by 
Victor Gabel, which dealt with the Russian Lossev's 
experiments with crystals as generators and ampli- 
fiers. To undermine our easy belief in progress yet 
further, we note that Eccles used a crystal diode 
as an oscillator way back in 1909! 

The original work on point contact devices at 
Bell Telephone Laboratories brought the first tran- 
sistors. Shockley was a leader among those, who, 
realising the limitations -high noise factor, rela- 
tively high production costs, lack of durability and 
the difficulty of manufacture -researched the junc- 
tion device and eventually came up with a 'junc- 
tion transistor'. This is the basis of most modern 
semiconductor devices. 

A variety of techniques has developed: grown 
junction, alloying, surface barrier, alloy- diffused, 
diffused mesa, epitaxial 'diffused mesa, planar, epi- 
taxial planer, diffused field effect, etc. Let's take a 
look at the more important among them. 

Development 
It was during an investigation into the rectifying 

properties of surface potentials around a point con- 
tact that the scientists at Bell Telephone Labora- 
tories used a second contact to prove the field. 
At spacings between the two probes of less than a 
couple of thousandths of an inch they noted a 
change in current in the main contact influenced 
the current flow in the other. From this, the ger- 
manium point contact transistor was developed. 

Two springy wires with pointed ends about a 
thousandth of an inch apart, pressed on a flat piece 
of germanium, each having rectifying characteristics. 
The emitter has a forward bias and thus a low resis- 
tance while the collector is reverse biased, giving 
it a high resistance. A change in forward current 
through the emitter contact produces a change in 
the collector contact, and because of the difference 
in the resistances, power amplification takes place. 

This is the important, noteworthy, fact about 
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Flex Connector 
A quick way to connect 
equipment to the main. 
safely and firmly -L., N. 
and E. coded to new 
colour scheme;. discon- 
nection by plugs prevents 
accidental switching on; 
has sockets which allow 
insertion of meter without disconnection cable 
inlets firmly hold one hair wire on up to four 
7.029 cables. 85p each 

MULTI -SPEED MOTOR 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
& 15,500 r.p.m. Shaft is i in. 
diameter and approximately 1 in. 
long. 230/240v. Its speed may be 
further controlled with the use of 
our Thryrieter controller. Very 
powerful and useful motor size 
approx. 2 in. dia. X 5 in. long. 
Price 88p plus 23p postage and 
insurance. 

2 OCTAVE. MINI ORGAN 
As described in this issue. Send today for list of 
parts 
20 AMP 
ELECTRICAL 
PROGRAMMER 
Learn in your sleep: 
Have Radio playing 
and kettle boiling as 
you awake -- switch -on 
lights to ward off 
intruders-have warm 
house to come home to. All these and many other 
things you can do if you invest in an Electrical 
Programmer. Made by the famous Smiths 
Instrument Company. This is essentially a 
230/240 volt mains operated Clock and a 20 amp 
Switch, the switch -off time of which can be 
delayed up to 12 hours (continuously variable 
not stepped). Similarly the switch -on time can 
be delayed. This is a beautiful unit, size 51 X 

31 X 2 }in. deep. Metal encased, glass fronted with 
chrome surround. Offered at £240 plus 23p 
postage and insurance. 

RESETTABLE FUSE 
How long does it take you to renew a 
fuse? Time yourself when next one 
blows. Then reckoning your time at 
£1 per hour see how quickly our 
r eettable fuse (auto circuit breaker) 
will pay for itself. Price only 21 each or 

£11 per dozen, specify 5, 10 or 15 amp -simply 
fit in place of switch. 

BLANKET SWITCH 
Double pole with neon let 
into side eo luminous in dark, 
ideal for dark room light or for 
use with waterproof element, new 
plastic case 30p each. 3 heat model 40p. 

2fkW FAN HEATER 
Three position switching to 
cuit changes in the weather. 
Switch up for full heater (28 
kW), switch down for half 
heat (1 4-kW), switch central 
blows cold for summer cooling 
-adjustable thermostat acts 
as auto control and safety cut. 
out. Complete kit £8.75. 
Post and ins. 38p. 

COMPUTER TAPES 
2,400' of the Best Magnetic Tape 
money can buy -users claim good 
result with Video and sound. 1" 
wide £1.45 plus 33p post and insur- 
ance, with cassette. q" wide £1-25 plus 30p post 
and insurance with cassette. }" wide £1 plus 25p 
post and insurance with cassette. Spare spools and 
cassettes -1" £1. r 85p. 4" 75p each plus 20p post 
and insurance. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 
efficient and reliable was first described in the Wire- 
less World about a year ago. We can supply kit of 
parts for improved and even more efficient version, 

ELECTRONIC IONRION (P.W. June), price £4.95. When ordering please 
state whether for positive or negative systems. 
Plus 30p post. 

RADIO STETHOSCOPE 
Easiest way to fault find- traces signal from aerial 
to speaker -when signal stops you've found the 
fault. Use it on Radio, TV 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all parts inclu- 
ding probe tube and crystal 
earpiece. £2 -twin etetho. 
set instead of earpiece 75p 
extra -poet and ins. 20p. 

P. E. GEMINI 
Dual purpose twin 30 watt 
stereo amplifier for excep- 
tional performance. Complete 
kit of parte lese case £45 
or reprint of data & parts 
lisa 55p. 

STANDARD WAFER SWITCHES 
Standard size 14 wafer -silver- plated 5 -amp contact, 
standard 0" spindle 2 "long -with locking washer and nut. 

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p 
2 poles 40p 40p 40p 40p 40p 40p 40p 70p 70p 
3 poles 40p 40p 40p 40p 70p 70p 70p 95p 95p 
4 poles 40p 40p 40p 70p 70p 70p 709 £1.20 £1.20 
5 polea 40p 40p 70p 70f 95p 95p 95p £1.45 21.45 
6 poles 40p 701f 70p 70p 95p 95p 95p £1.70 2170 
7 poles 70p 70p 70p 95p 2120 21.20 2120 2195 2.1.95 
8 poles 70p 70p 70p 95p £1.20 21-20 21.20 82-20 2220 
9 poles 70p 70p 95p 95p £1.45 £1.45 £1.45 2245 £2 -45 

10 poles 70p 70p 95p 2120 £1.45 £1.45 2145 £2.70 £2.70 
11 poles 70p 95p 95p 21-20 21.70 £1.70 2170 2295 12.95 
12 poles 70p 95p 95p 21-20 21.70 21.70 21.70 2.3.20 28-20 

THIS MONTH'S SNIP 
15 WATT 12in HI -FI SPEAKER. Is undoubtedly one 

of the finest loudspeakers that we have ever offered, 
produced by one of the country's most famous makers. 
It has a die -mat metal frame and is strongly recom- 
mended for Hi -Fi and public address. Handling 15W 
R.M.S. -Cone moulded fibre -Freq. response 30 

10,000 c.p.s.- specify 3 or 15 ohms. Chassis diem. 
12ín -128ín over mounting lugs. Overall height 5}im 
A £10 speaker offered this month for £3.75 plus 30p. 

post and ins. 

SPARTAN Portable 
RADIO 

Long and medium wave, 
7 transistor, size 6in. X 
4ín. x l }in. with larger 
than usual speaker giving 
very good tone. Built -in 
ferrite aerial and tele- 
scopic aerial for distant. -C` 
stations. A real bargain 
complete with leather case, carry cling, earplug 
and case £8.75 plus 25p poet and ins. 

PROTECT VALUABLE DEVICES 
FROM THERMAL 
RUNAWAY OR 
OVER - HEATING: 
Thyrietors, rectifiers, 
transistors, etc., 
which use heat - 
sinks can easily be 
protected. Simply 
make the contact 
thermostat part of 
the heat sink. 
Motors and equip- 

ment generally, can also be adequately protected 
by having thermostats in strategic spots on the 
easing. Our contact thermostat has a calibrated 
dial for setting between 90deg. to 190 deg. F. or 
with the dial removed range setting is between 
80 to 800deg. F. Price 90p. 

TANGENTIAL HEATER UNITS 
This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in Hoover 
and blower heaters costing £15 and more. We have 
a few only. Comprises motor, impeller, 2kW. 
element and 1kW. element allowing switching 1, 
2 and 3kW. and with thermal safety cut -out. Can 
be fitted luto any metal line case or cabinet. Only 
need control switch. £330. 2kW. Model as above 
except 2 kilowatts 2250. Don't mies this. 
Control Switch 35p. P. & P. 40p. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the 
drum being calibrated in equal divisions 
for switch setting purposes with trips 
which are infinitely adjustable for position. 
They are also arranged to allow 2 opera- 
tions per switch per rotation. There are 15 
changeover micro switches each of 10 amp 
type operated by the trips thus 15 circuits may 
be changed per revolution. Drive motor is 
mains operated 5 revs per min. Some of the many 

Dispensing and Vending uses of this timer are Machinery control, Boiler firing, 
machines, Display lighting animated and signs, Signalling, etc. Price from makers 

probably over £10 each. Special snip price £5.75 plus 25p post and insurance. 
Don't miss this terrific bargain. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit in Practical 
Wireless August issue. £2.50 plus 
20p post and insurance. 

CONTROL 
DRILL 

SPEEDS 

DRILL 
CONTROLLER 
NEW !KW MODEL 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger -tip 
control. Kit includes all 

parts, case, everything and 
full instructions. £150 plus 

lap post and insurance. 
Made up model also avail- 

able. £2.25 plus 13p post & p. 

CONSTRUCTOR PROJECTS 
as described in this issue and in past issues. 
We can probably supply components. Send 
S.A.E. for list naming the project. 

HIGH ACCURACY THERMOSTAT 
Uses differential comparator 1.C. with thermister 
as probe. Designer claims temperature control to 
within 1 /7th of a degree. Complete kit with power 
pack 85.50. -s 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch - 
fully extendable to 40in or fully 
retractable. Suitable for 12v positive 
or negative earth. Supplied complete 
with fitting instructions and ready 
wired dashboard switch. 28 plus 25p 
poet and ins. 

AUTO -LITE 
as circuit in this month's issue. Kit of parts £120 
post paid. 

TOGGLE SWITCH 
3 amp. 250v. with fixing ring 7 }p each, 75p doz. 

CAR ELECTRIC PLUG 
Fits 
Useful 

place .making lighter. 
method for making a quick 

connection into the car electrical 
system. 38p each or 10 for £3.42. 

ROCKER SWITCH 
13 amp self -fixing into an oblong hole, 
size approximately 1" x }" 61, each, 
10 for 54p. 

MAINS RELAY BARGAIN 
Special this month are some single, 
double and treble pole changeover 
relays. Contacts rated at 15 amps. 
Operating coil wound for 240V A.C. 
Good. British Make. Unused. Size 
approx. 1 }" X 
Open construction construction 
Single pole 25p each 10 for 82-25 
Treble pole 40p each 10 for 83.00 

BALANCED ARMATURE UNIT 
500 ohm, operates speaker or cro- 
phone, so useful in intercom or similar 000 
circuits. 889 ea., 83.50 doz. 000 

THERMOSTAT 
Continuously variable 30c -90 °C. Has sensor 
bulb connected by 33in. of flexible tubing. 
On operation a 15 amp 250 volt switch is 

opened and in addition a 
plunger moves through approx. 
}in. This could be used to open 
valve on ventilator etc. £1.50 
plus 23p. p. & ins. 

SA 3 -PIN SWITCHED 
SOCKETS 
An excellent opportunity to 
make that bench dis board you 
have needed or to stock up for 
future jobs. This month we offer 
6 British made (Hicraft) Bake- 
lite flush mounting shuttered 
switch sockets for only 50p plus 
18p poet and insurance. (20 
boxes post free.) 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the famous Plessey Company. A 

once -in -a- lifetime offer of Micro- electronic devices well below cost of manu- 
facture. The parcel contains 5 ICs all new and perfect, first -grade device, 
definitely not sub-standard or seconds. 4 of the ICs are single silicon chip 
OP amplifiers. The 5th is a monolithic NPN matched pair. Regular price 
of parcel well over 25. Full circuit details of the ICs are included and in 
addition you will receive a list of many different ICs available at bargain 
prices 5/- upwards with circuits and technical data of each. Complete parcel 
only 81 post paid. DON'T MISS THIS TERRIFIC BARGAIN. 

DIGITAL COUNTER TIMER 
Very stable & reliable crystal controlled 
circuit. Capable of work in excess of 
15 MHz. Construction simplified by use 
of 15 integrated circuits. Complete kit 
with case 287.50 or construction data 
a price list 30p. 

MAINS MOTOR 
Precision made - as 
used in record deck. 
and tape recorders - 
ideal also for extractor 
tan, blower, heaters, 
etc. New and perfect. 
Snip at 50p. Postage 
15p for first one then 
5p for each one 
ordered. 

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

J. BULL. (ELECTRICAL) LTD. 
Dept. P.W. 7, Park Street, Croydon CRO IYD 

Fnq 
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THE WORLD'S 
GREATEST 

NEWS STORIES 
OF OURTIME! 

THE HEADLJNESTHAT WERE 
FRONT PAGE SENSATIONS! 

Headlines is the new and exciting publication for every man 
and woman who wants to read again the thrilling and true 

front -page stories of just how and when it happened. 

SC{Ìíi5 PARTY 
FEAREt! DEAD! 

ROCKY'S 

CHAMP! 

ESSE 

;I:711;1i 

Irt li * 
Ac¡t i l;i 

Marders- 

New ... thrilling ... exciting . 

HEADLINES features more th 
Q'Od 

words of absorbing 

than 
vivid 

dramatic p res. 

610 

THE FANTASTIC FLIGHT 
OF RUDOLPH HESS - 
he dramatically parachuted into Scotland 
on a mission of humanity' to make peace 
between Britain and Germany ... and wage 
a united war on Russia ! 

LOUIS BLERIOT- 
the unassuming Frenchman who 
accomplished the amazing first flight of the 
English Channel. 
GREAT GOD THIS IS AN 
AWFUL PLACE - 
the harrowing account of Scott's nightmare 
return from the Antarctic which ended in he 
and his comrades dying in a grave of snow. 
THE KILLER DOCTOR 
hung for the gruesome and depraved crime 
of slaughtering and dismembering his wife 
and maid. 
EDWARD VIII - 
torn between his duty to the nation and 
personal happiness -he relinquished his. 
Crown for the woman he loved. 
THE BOLSHEVIK BUTCHER - 
that was Beria -Head of Russia's Secret 
Police and responsible for the callous 
'murder of thousands of 'anti-communists'. 
ROCKY MARCIANO- 
the heavyweight champion with the iron 
punch that no man on earth could withstand. 
THE MURDER FACTORY - 
that was the name given to the factory in 
Crawley where John Haigh destroyed the 
6 bodies of his victims in a tank of acid ! 

THESE AND OTHER GREAT FRONT - 
PAGE STORIES OF THE TWENTIETH 
CENTURY ARE ALL IN NO. 2 ISSUE 
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the transistor, that it is essentially a current - 
operated device. However, it is the difference in 
input and output resistance that is the vital means 
of securing amplification. Hence the name -the pro- 
cess being basically one of transferring a current 
from a low to a high resistance, using a solid -state 
device. The advantage is reduced size and weight 
and no need for a heater supply as with a ther- 
mionic valve. 

As development goes on, some of the disadvan- 
tages, power handling limitation, frequency charac- 
teristics, etc., will be overcome. Solid -state devices 
have almost completely ousted valves from portable 
equipment, have invaded the domestic entertain- 
ment field for table radios and record players, and 
most tape recorders, are already into high fidelity 
amplifiers and are now used for nearly all stereo 
radiograms, while television circuitry has been the 
subject of much experiment with transistors taking 
the place of valves in almost every stage. Transistor 
television receivers have been marketed and are 
gaining in popularity as prices level off. 

In the commercial and industrial field, solid -state 
devices are imperative for many applications, where 
the number of switch -gates and amplifiers in a 
unit would militate against valves on the grounds 
of space alone, even if power consumption and heat 
dissipation were not important considerations. Tran- 
sistors, allied to micro- electronics, modules, inte- 
grated circuits and other developments, have led 
to the production of computers with a wide range 
of facilities, yet no larger than an old -style adding 
machine. 

Operation 
In considering the operation of the junction tran- 

sistor, we must revert to the properties of the p -n 
junction. If two of these junctions are formed, back 
to back, in a single piece of semiconductor, and 
lead wires taken from the p and n sections, a 
transistor is formed. This formation can be either 
p.n.p. or n.p.n., with roughly opposite characteris- 
tics, as we shall observe. The first p region, called 
the emitter, emits holes into the base, the centre n 
region. The second p region, the collector, collects 
holes from the base and is negatively biased. This is 
the p.n.p. transistor, which we shall now consider. 

Fig. 7 shows the p.n.p. transistor connected as an 

Fig. 7: A silicon p.n.p. transistor connected as a common- emitter 
amplifier. 

Diffused 
' N'layer 

Base Emitter 

Diffused 
'N'layer 

(a) (padt) (b) (madt) 

(c) (mesa) (d) (drift) 

Fig. 8: Typical construction of some transistors. 

amplifier, with appropriate supply voltages. In pass- 
ing through the base region, the emitter current 
IE decreases slightly by some holes recombining 
with electrons. To take the place of these `lost' 
electrons, more flow in from the base contact, the 
current thus produced being equal to the difference 
between the emitter current and the collector cur- 
rent, or IB= IE -IC. 

Some actual constructions of p.n.p. transistors 
are shown in diagrammatic form in Fig. 8. These 
are (a) post alloy diffused, (b) microalloy diffused, 
(c) mesa type, and (d) `drift' type. In the construc- 
tion of transistors, a number of very delicate refin- 
ing processes take place, and the following notes 
are only a brief look at production techniques. 

Production Techniques 
Germanium occurs in certain coal formations and 

as an impurity in zinc and copper ores. It can be 
extracted from the flue dust of coal -burning power 
stations. It is chemically extracted from its source; 
converted to germanium dioxide and heated in 
hydrogen to reduce to the metal. Impurities at this 
stage are as low as one part in a million. To purify 
further, zone refining is carried out by concentrating 
power in one part of the ingot, producing a narrow 
molten zone and moving this to the end of the ingot, 
which tends to move the impurities toward the end, 
which may be cut off and rejected. Refinement to 
reduce impurities to as little as one part in 10'° can 
be carried out in this way. 

The selected donor or acceptor impurity is added 
in similarly small controlled amounts. This is done 
during the same process as seeding, when a small 
`seed' of the metal . is lowered into contact with 
molten germanium in a crucible heated a little above 
the melting point and raised very slowly so that a 
crystal solidifies on the seed. 

This process of `pulling from the melt' is also 
used in manufacture of silicon transistors. Silicon 
is a common substance (sand is mainly silicon di- 
oxide) and chemical extraction is employed to refine 
it. A floating zone process is often used both to 
complete refining and to produce the correct crystal, 
whereby a rod of polycrystalline silicon is held 
vertically and a molten zone, narrow enough to be 
held in position by surface tension is passed up, 
from a single crystal seed at the bottom, to the 
top. As the zone passes up, silicon melts into it at 
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the top and boron and other impurities are taken 
to the top while the silicon solidifies out into single 
crystal form at the bottom. 

After refinement and preparation, the single 
crystal material is sawn into slices about fifteen - 
thousandths of an inch thick, using diamond impreg- 
nated wheels. The slices are lapped to a thickness 
of about eight to ten thou' by carborundum and 
finally surface irregularity is removed by etching in 
an acid mixture. For some diffused types the whole 
subsequent process is carried out on the whole slice, 
which is then scribed and cut to size, but for many 
other applications the processing is done separately. 

The junctions between the p and n type materials 
may be `grown' during the process of pulling from 
the melt, or formed by other methods. These in- 
clude alloying, diffusion and epitaxy. Epitaxial junc- 
tions are formed on a substrate wafer by growing 
a thin film of the same semiconductor on to it, 
hence the term ` epitaxial', meaning, on the same 
axis. Again, heating is the key to the process, and 
very precise methods of temperature control have 
been developed by transistor manufacturers. 

Alloy diffused transistors are made by a combina- 
tion of diffusion and alloying techniques. This gives 
a narrower base width and a better high frequency 
performance. They have a high current gain and an 
upper cut -off around 100 MHz. 

Diffusion transistors of both germanium and sili- 
con types have much better characteristics because 
of the more rigid control of dimensions of the ele- 
ments during construction. In general, germanium 
offers higher frequency possibilities than silicon and 
germanium diffused transistors operating up to 
several thousand MHz are available. The method 
of construction gives rise to the term `mesa'. 
whereby an area of the diffused collector junction 
is defined by masking over the emitter and base 
stripes (evaporated gold contacts being used) and 
the wafer etched to leave a raised `mesa' containing 
the active part of the transistor -a process that 
greatly aids mass production. 

Silicon diffused transistors can be sub -divided 
into several types but most variations are the result 
of research into closer production control. Some 
forms similar to mesa etching are employed, and 
diffused mesa transistors are generally of the sili- 
con type. 

Planar Transistors 
A development of manufacturing processes to 

overcome instability caused by contamination at the 
surface of the mesa led to the planar type of silicon 
transistor. The process is quite involved, including 
the use of photo- etching techniques, deposition and 
diffusion, but the great advantage is the protection 
of the collector -base junction, resulting in very low 
collector leakage current. Very thin base layers 
are possible giving good high frequency perform- 
ance, up to several thousands of MHz. Manufactur- 
ing techniques can be modified to easily make dif- 
ferent size transistors and a whole range of types, 
from small signal high frequency, to high power 
medium frequency (typically 50 watts at 10 MHz) 
can be produced. 

One disadvantage of the diffused transistor is the 
series resistance between the collector junction and 
the contact at the bottom of the wafer. This sets 
up an internal voltage drop when collector current 
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flows. To improve upon this, the epitaxial planar 
transistor has been developed. This is perhaps the 
most versatile transistor to date, with good, all - 
round characteristics. Manufacture includes the pre- 
vious processes, but a composite slice of very low 
resistance substrate on which a thin epitaxial layer 
has been formed is now employed and the epitaxial 
structure can be developed by depositing alternate 
p and n layers on a suitable substrat. 

Field - effect Transistors 
One very important development of this process 

is the construction of the field -effect transistor. Its 
special properties are likely to lead to a rapid 
increase in applications. In particular, its high input 
impedance makes it suitable for a number of circuit 
configurations where other types of transistor are 
not appropriate. Another important feature is that 
only one type of carrier is involved -the majority 
carrier in the basic bar of semiconductor. This is 
in contrast to the normal type of junction transistor, 
which depends for its action on the flow of minority 
carriers through the base region and majority car- 
riers in the emitter and collector regions. A high 
impedance linked with a low noise factor makes 
this device eminently suitable for small -signal input 
stages. The most significant difference for the de- 
signer, is that the f.e.t. is a voltage -controlled device 
but more about f.e.t.'s later. 

The zener diode is essentially a specially con- 
structed diode designed to work in reverse, employ- 
ing what would be regarded as the `failure' part 
of the characteristic of an ordinary silicon diode. 
The silicon controlled diode or thyristor is a further 
device which finds special uses. Normally, this rec- 
tifier blocks current both ways, but when triggered 
by a pulse fed to a gate electrode, current is allowed 
to flow in the forward direction only. As this is 
basically a three -junction device, more detailed 
explanation will be left until later. 

TO BE CONTINUED 
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DIGITAL FREQUENCY COUNTER /TIMER 

PART 3 (continued fron the October issue) 

The cutting and drilling of the panels is shown in 
Fig. 15 and the drilling and position of the com- 
ponents on the chassis is shown in Fig. 16. 

The top cover consists of a simple drop -over 
inverted `U' shape. It is 12in longer front to back than 
the chassis and overhangs 
the front panel by about 
38in to produce a `visor' 
effect. The top cover is 
fastened by two 6BA 
screws on each side. 

To conceal the screws 
which protrude through 
the chassis underneath, a 
snugly fitting base cover is 
fitted inside the underside 
of the chassis and the top 
cover screws pass through 
the sides of the chassis 
into the base cover. The 
base cover is drilled and 
tapped 6BA for this pur- 
pose, but 6BA self- tapping 
screws would be equally 
suitable. The base cover is 
fitted with four stick -on 
plastic feet. 

To avoid any bending of 
metalwork, it would be 
possible to use a piece of 
38in plywood for the chas- 
sis and plastic covered 
hardboard for the cover. It 
would still be desirable to 
make the front and rear 
panels of aluminium. 

The window cut -out for 
the indicator tubes can be 
made either by drilling a 
line of holes and then join- 

J. THORNTON- LAWRENCE GW3JGA 

ing these by filing through, or more simply by using 
an Abrafile in a hacksaw frame and finally finishing 
off with a flat file. 

The front and rear panels are sprayed with car 
touch -up enamel and lettered with Letraset. The 
cover may also be sprayed or alternatively it may be 
covered with Contact or Fablon self- adhesive plastic 
material. 

Assembly and Wiring 
The various sections of the Digital Frequency 

Counter /Timer are built separately and then 
assembled and wired to each other and to the 
supplies and controls on the main chassis and panels. 

The operation of the complete working instrument 

34 

Material 16swg aluminium 

Fig. 15: Front and rear panel metalwork. 

Hol..s 
A.. .6BA clear dia. 

D .... ...3i dia. 
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is not in itself very complicated, but should any part 
malfunction due to a wiring error or faulty com- 
ponent, the locating of the fault could prove to be 
very time. consuming This is mainly due to the fact 
that the cycle of operation depends on several stages 
operating in sequence. If the sequence is broken due 
to á fault condition, all stages become suspect and it 
may be quite difficult to locate the section containing 
the fault. 

The operation of most of the panels can be checked 
before being assembled on the chassis and by doing 
this the possibility of building -in a fault is greatly 
reduced. 

In any case it is always important to try to prevent 
wiring errors right from the outset and although, to 
some constructors, the following suggestions on 
wiring the Veroboard panels may be rather trivial, it 
is hoped that they will help to produce an instrument 
which will work first time. 

Main Chassis and Power Supply 
It is suggested that this is constructed first as it will 
provide the various voltages required' to test the 
other parts of the instrument. 

7 

212 

.11 

23i8{ 
4" 

63iß 

The component positions and wiring are shown in 
Fig. 17. 
Testing 

When operated without a load, the h.t. section of 
the power supply will develop an h.t. voltage of about 
+350 volts. The -5 volt section will not operate 
correctly until the h.t. section is loaded, but some 
negative voltage should be detected across D9, 
depending on the current drawn by the meter 
(approximately -5 volts oie a 20,000 ohm /volt meter). 
All voltages are with respect to chassis. 

The +5 volt section is regulated and here the no- 
load voltage will be about +5°2 volts. The voltage 
across C14 is about +8 volts. 

Crystal Clock and Divider 
(Panel B) 

This panel is built and tested next, as it is needed 
to provide a test signal for testing the other panels. 
The components, links and pins are fitted in the 
manner suggested previously. 

Connect the crystal and trimmer to the appropriate 
pins and, with temporary wires, connect the panel to 
the chassis earth and the +5 volt supply. 

Testing 
The oscillator transistors 

Tr8 and Tr9 operate in 

35/8 
612 

Note: -on veroboard panels 
indicates component side of panel 
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8' 

04 

5" 

Drilling a 6BA clear 
b 4BA clear 

Fig. 16: Chassis metalwork and main component layout. 

class A and the voltage of 
+2.3 volts on each collec- 
tor remains about the 
same whether the crystal 
circuit is oscillating or not. 

However, the clipper 
stage Tr10 has a normal 
operating collector voltage 
of about +2 volts but if 
the oscillator is not func- 
tioning this voltage will 
rise to nearly +5 volts. 
The oscillator circuit has 
adequate gain for most 
crystals but for very stub- 
born surplus types which 
may refuse to oscillate, C8 
may be reduced in value 
to 220pF. Any further re- 
duction of C8 may cause 
the circuit to oscillate at 
some spurious frequency 
not controlled by the 
crystal. 

With the oscillator and 
each stage of the divider 
chain functioning, the volt- 
age of each output point 
w i 11 be approximately 
+1.6 volts d.c. with the 
oscillator not functioning 
the voltage at each point 
could be +3.5 volts or 
+0.1 volts depending on 
the state of the output of 
the decade counter. 

The waveform at any of 
the divider outlets should 
be a square -wave of 1:1 
mark -space ratio and 3.4 
volts peak to peak ampli- 
tude and of the appro- 
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priate frequency. The 100kHz output at Tr10 collec- 
tor should be about 4.7 volts peak to peak. The 
frequency of the 100kHz oscillator can be checked 
and set exactly by beating its second harmonic with 
the 200kHz signal from Droitwich (BBC Radio 2). 

A simple way of doing this is by tuning a broad- 
cast receiver to Radio 2 on 200kHz and by connecting 

a length of insulated wire to the 100kHz output, 
B(3), to provide coupling. The wire is placed close to 
or around the receiver to cause a beat note or whistle 
to be heard. The trimmer capacitor C9 is then care- 
fully adjusted so that the beat reduces to zero. If the 
200kHz signal is very strong it will be necessary to 
reduce the pick -up of this signal by removing the 

external aerial or by rotating the 
set if it has an inbuilt ferrite rod 
aerial, to obtain a weak reception 
of the 200kHz transmission. 

Near zero beat the difference 
frequency will be heard as a 
cyclic variation of the background 
noise rather than a `note'. The final 
setting of the oscillator frequency 
should be made when the instru- 
ment is complete. 

Mains 
lead 

205 25 
oV V ; V 245V 

om edge Screenei 

Fig. 17: Chassis and panel wiring. 

Counter and Display 
Panels, C, D, E and F 

The components, links and pins 
are fitted to the panel in the usual 
way. 

The numeral indicator tube is 
fitted to the panel and held in place 
by the glass pip which fits snugly 
into a lain X 14in grommet. The 
grommet is supported by a crossed 
loop of 20 s.w.g. wire fitted in holes 
Al and A4. 

The numbers must face the 
correct direction, the top of the 
glass pip should be in line with 
the top of the panel and the 
straight surface of the glass 
envelope should extend about lain 
beyond the end of the panel. 

Wiring should commence with 
the low numbers and the lead -out 
wires sleeved using small diameter 
sleeving. The last few wires to be 
connected should pass over the 
previous wires. The wires, when 
soldered, effectively support the 
base end of the tube. 
Testing 

Each panel should he tested 
separately by connecting it with 
temporary wiring to the + 300 volt, 
+5 volt and earth, 0 volt, connec- 
tions. 

Connect the crystal clock and 
divider panel to the. same +5 volt 
supply and using a croc -clip 
`jumper' lead join the input of the 
counter panel (7) to the 1Hz output 
of the divider B(10). 

As the reset input (4) is not 
connected to 0 volt the counter is 
continually in the reset condition 
and the numeral tube should 
indicate `0'. With another jumper 
lead join the reset input (4) to 0 
volt (6). The numeral tube should 
now display continuous counting 
0 -9 at one digit per second. 

Disconnecting the jumper lead 
between (4) and (6) at any time 
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should reset the count to zero, `0'. Counting should 
recommence when the connection is remade. 

The neon `decimal point' may be checked by con- 
necting a 220k12 resistor between the decimal point 
connection (1) and 0 volt (6). A wrong sequence of 
numbers probably indicates a fault in the wiring of 
the numeral tube. Two numbers being on together is 
probably caused by a solder blob short circuiting two 
strips on the Veroboard, but also could be due to a 
faulty decoder- driver integrated circuit. 

I.C's. can be checked by substitution and as four 
panels are required for the complete instrument a 
faulty panel can be easily checked against the other 
three. 

When testing counter and display panels it is 
advisable to insulate the +300 volt connection to the 
panel in case a jumper lead going to an i.c. 
accidentally strays on to the +300 volt connection. 

Each panel should be checked individually for 
correct operation and then mounted on the chassis 
and linked together as shown in Fig. 6. (Part 1. 
September issue.) 

The counting and `carry' operation of the complete 
counter and display section may be checked by 
applying the 1Hz output B(10) from the divider to the 
signal input C(7) and checking that the carry to the 
next higher decade is made on the transition from 
9 to O. 

The previous remarks about the reset line now 
apply to all the panels simultaneously. 

Input Stage, Control Oscillator 
and Gate (Panel A) 

To test this panel, it is necessary to have all the 
other panels installed on the chassis and connected to 
the appropriate supplies. This applies particularly to 
the +300 volt supply to the numeral tubes as without 
the normal loading on this supply the -5 volt supply 
will not regulate correctly under load. It is not neces- 
sary to have S2 connected in circuit when testing the 
operation of Panel A, and it is advisable to check the 
operation of all the sections before connecting S2 
into circuit. 
Input Stage 

With all the supplies connected to panel A, and to 
VR1 and VR2, connect A(3) to the slider of VR1 and 
monitor the output of Try A(6) with a voltmeter. 
Slowly rotate VR1 until a point is found where the 
voltage at A(6) flips between +4.0 volts and +0.1 
volt. Dual voltages are given at various points in 
the circuit diagram of the input stage and these may 
be checked if faulty operation is suspected. The 
actual position of VR1 at which the circuit operates 
depends on the individual gate characteristic of Trl. 

An oscilloscope check may be made by connecting 
the input components and Si to A(1) and A(5) as 
shown in the circuit diagram and feeding in a 
100mV r.m.s. audio frequency signal to the input 
socket. Switch S1 should be in the a,c. position and 
the output should be monitored at the output A(6). 

The square -wave output should vary in mark -space 
ratio as VR1 is adjusted and the operating point is 
moved over the amplitude range of the input signal 
voltage. 
Control Oscillator 

For the control oscillator to function, A(11) must 
be connected to VR2 as shown in the diagram. 
Depending on circuit conditions the oscillator circuit 
may be held in the clamped condition by D4 and D4 
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Drill or cut out to 
suit crystal socket 

Material 
16 swg aluminium 

..1=1 
Ir 
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Fig. 18: Crystal mounting bracket. 

should be temporarily disconnected by unsoldering 
one end to stop any clamping action. 

The control oscillator should now free -run at a 
speed determined by the setting of VR2. The slowest 
speed is one cycle in about 4 seconds. 

The square -wave output at Tr6 and Tr7 collectors 
should have a voltage swing from 0.1 volt to nearly 
+5 volts. An oscilloscope test may be made at A.(8) 
to check the presence of the positive -going 200µS 
pulse which performs the resetting of the counter 
and the setting of ICla. However, due to the short 
duration of the pulse and the low repetition rate it 
may be difficult to observe this pulse on a simple 
oscilloscope. 

The diode D4 should be reconnected after this 
test. 

If the oscillator refuses to run, check the collector 
voltages of Tr6 and Tr7,, if either of these are low, 
about +0.1 volt, check the coupling capacitors for 
open circuit. If either is +0.6 volt, check the coupling 
capacitor for short circuit. If either collector voltage 
is about +5 volts check the appropriate base feed 
resistor circuit. 
Gate 

The testing of the gate is most easily carried out 
with all the remaining sections of the instrument 
operational. The function switch S2 should be left 
disconnected and temporary wire links used to con- 
nect between the various sections. 

All supplies should be connected to all panels. 
Temporary wire connections should be made as 
follows: Clock divider 1Hz output B(10) to clock 
period input A(7). Clock divider lkHz output B(7) to 
signal input A(9). Gate output. A(10) to signal input 
C(7). Reset output A(8) to reset input C(4). 

With these connections made, the instrument 
should count the 1kHz output for a period of one 
second and display a reading of 1000. The counter 
should then reset to 0000 and then commence 
counting again. This is equivalent to the `TEST' 
position on the function switch, position 6. 

The time that the reading is displayed before 
resetting is determined by VR2. 

With the exception of wiring errors, it is unlikely 
that a fault will exist in the gate circuit but in any 
event the sequence of operations can be followed 
through from the circuit description given previously 
and the fault diagnosed from the point in the 
sequence at which the operation ceased. 

With all sections operating correctly the function 

- continued on page 634 
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practically 
ire ess 

commentary by 
KILTED soldiers march 

across the sea to be sold 
in Aberdeen. It's enough 

to make a haggis weep. But until 
now, November 1971, there had 
to be, somewhere, a label 
denoting the country of origin. 
Or, at least, a tiny ticket under 
the sporran that said, un- 
equivocally, `Foreign'. 

Parliament, proud of British 
prowess, demanded that goods 
should be so marked way back in 
1926. It has taken forty -two years 
for us to bring in the Trades 
Descriptions Act, and one of the 
things written -in when this be- 
came law, in 1968, was that by 
November 1971 the need for 
declaring a country of origin 
would end. 

Philips introduction of the Pop - 
master radio woke up some of us 
stick -in- the -muds. Now, we have 
come to accept the flair of the 
Italians, the inventiveness of the 
Scandinavians, the engineering 
efficiency of the Germans. It is 
the idea of Oriental precocity that 
still fails to sink in. 

Yet, as I write, the hold on the 
television market is being 
tightened by Far East competi- 
tion. BREMA figures tell us that 
in the first quarter of this year 
British -made TV sets dropped 
from 484,000 to 401,000, i.e., a 
16 per cent loss. The increase, 
taken up by importers, was 

.,,. 

..`.'yi 
Kilted soldiers march across the seas. 

practically a total invasion from 
Japan. In the radio receiver 
market, we came down from 
342,000 to 323,000. I dread to 
think what a survey of the audio 
market would reveal. 

Henry gets rather hot under 
the collar when he hears of the 
`rationalisation' that the big boys 
impose on a taken -over small 
concern. In no time, the special 
position that made the back -alley 
company worth taking -over has 
been flattened and stultified, 
making its products part of the 
bland image that the parent com- 
pany projects. 

In the name of `efficiency' the 
economies imposed rob the pro- 
duct of all its individuality. It 
becomes just another wireless set, 
tape recorder, gramophone . . . 

There is an ironically apt story 
in an American publication just 
out: `Welcome to our con- 
glomerate-you're fired!' Large 
concern takes over small, specia- 
list company and sacks the boss. 
A little later, sales begin to slump 
and the whizz -kids search around 
for a reason. Can't be the absent 
boss -after all, he spent most of 
his time playing poker with the 
salesmen. 

Then it comes out: the poker 
games were the breeding ground 
for ideas, and the way the boss 
instilled his very individual flair 
in his team. 

We have seen the loss of the 
personal touch more than once in 
the audio world. A notable case 
has recently been exemplified by 
some facelifted models. A small 
firm with an international reputa- 
tion is merged into a large group. 
Almost overnight its keen service 
fades; models are restyled and, 
basically similar, with no pro- 
gressive modification, have a 
posher faceplate. The companion 
tuner -amplifier, however, is an 
imported model. 

What's wrong with that? Oh, 
nothing, except that the implied 
`Made in England' is held in the 
brand name. The imported gear 
does not even have its gramo- 

No. 85 

Made 
in 

Where? 

"Welcome to our conglomerate - you're 
fired!" 

phone pickup input equalised to 
the standards of the records we, 
it this country, are going to be 
able to buy. But to the unsuspec- 
ting public, this is a new (and by 
implication, better) product from 
the famous stable. 

Many electronic goodies 
masquerade under strange flags. 
Home -grown labels mean little 
when the bits have been impor- 
ted, needing only assembly, 
boxing and test. 

Perhaps that is why the 
Government have said `Drop it.' 

Do you remember how Max 
Grundig started? Back in the 
days when the Germans were not 
allowed to purchase a complete 
radio, he brought out a radio, 
constructed except for the 
plugging in of a valve, sold the 
valve separately, circumvented 
the regulations and laid the basis 
of a fortune. 

Using the Henry method -what 
the artistic circle call the 
aleatory technique of random con- 
nections and accidental parallels -I present to you the following 
information. G.E.C. propose clos- 
ing the Marconi -Elliott Micro- 
electronics factories at Witham, 
Essex and at Glenrothes. The first 
was especially built as recently as 
1968. The second has a prospec- 
tive new neighbour -a micro- 
circuit factory to be built at East 
Kilbride, Lanarkshire, for the 
great American concern, 
Motorola. 

Will their chips be marked 
`Made in Britain'? 
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GOING BACK... 

s 
50 

20 

COLIN RICHES 
ARTHUR DOW 

OTJR request for information on the little buzzer 
unit shown in our September issue met with 
little response. However, Mr. F. Kirkby of 

Ruislip, Middlesex, came to the rescue in no uncertain 
way by producing what appears to be a more 
sophisticated version of the unit. 

Recently Mr. Kirkby had the task of clearing out 
the house of an elderly relative and amongst the 
`junk', some of which is thought to be over 100 years 
old, was found the wavemeter shown in the accom- 
panying photograph. The circuit, mounted inside 
the lid of the teak case, is still perfectly clear and 
shows a parallel tuned circuit which, in the "receive" 
position of the changeover switch, is connected to 
an adjustable carborundum detector and to the 
telephone terminals at the front. In the "send" 
position the tuned circuit is connected to the buzzer 
and cell. The cell in the equipment appears to be 
the original Siemen's `S' type cell. 

The circuit notes that "the inductance is a 5 -turn 
rectangular coil 312in. X 2in. lying close against the 
front face of the case" presumably to allow the 
wavemeter to be closely coupled to the external 
equipment under test. 

The dial is finely engraved in steps from `45' to 
`95' and this is presumed to be the range covered, in 
metres. Anyway, a new cell was fitted to the wave - 

-meter and the buzzer adjusted on "send" and the 
unit placed a few feet from a communications 
receiver tuned to 5MHz (60 metres) and sure enough 
the signal, if it can be called that, did peak when 
the dial of the wavemeter was tuned through the 
60m. point on the dial. 
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Since no aerial terminal is provided it is presumed 
that the "receiver" was used as a monitor for a 

local transmitter and used to set the transmitter to 
a particular wavelength. 

Unfortunately there is no indication of the maker's 
name or the year of manufacture so once again we 
must ask our readers to help in identifying this bit 
of vintage equipment. 

Mr. Kirkby is to be congratulated on his vigilance 
and for rescuing this piece of ancient equipment. 
We make no excuse for again reminding readers of 
the thousands of pieces of similar equipment that 
must be hidden away in sheds, attics and storerooms 
and which must not be allowed to finish up in some 
dustcart. There are collectors in the UK who will see 
that such equipment gets the attention it deserves. 

Since writing the above we have heard further 
from Mr. Kirkby. He has now discovered some old 
documents including the photograph we show of an 
amateur radio station operating in 1922. The actual 
wavemeter under discussion can be seen at the left 
hand end of the operating desk. Mr. Kirkby now 
believes that the wavemeter dates from 1916 and that 
it was obtained as "Ordnance Disposal" or "Govern- 
ment Surplus" as we would call it today. 

Incidentally, the two wall charts to the right of the 
speaker were issued by the Marconi Company and 
represent the movement of ships equipped with 
wireless. Presumably listeners could estimate the 
"range" of their receivers by listening for these 
ships over varying distances. 
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DETAILS concerning the possible audio signal 
mixing combinations, and circuits for the line 
amplifier, a microphone pre -amp for low 

impedance microphones and a suitable power supply 
etc., were given in Part 1. 

We continue now with more circuits for pre- 
amplifier stages beginning with one for crystal 
microphones (Code: Mie Hi -ZX). This is given in 
Fig. 11 and the circuit board layout is shown in Fig. 12. 
Crystal microphones have a high output impedance, 
hence the need for the high series input resistance, 
R1, to the base of Trl: The circuit is conventional 
with d.c. stabilization and negative feedback which 
also sets the amplifier gain by the feedback network 
C5 and R3. The 100pF capacitor across R3 produces 
a roll -off in frequency response above about 30kHz to 
prevent pick up of r.f. signals as is often the case 
with preamplifiers having a high frequency response. 
As with all the preamplifier stages, the output is 
taken to the gain control VR1 and thence to the line 
amplifier (or tone control unit) via the passive mixing 
component R9. Details of the circuit board and 
screen construction for all the preamps and the tone 
control were given in Part 1. 

+18V 
R4 R8 . 

220k 10k 

Tri 
Cl BC109 

Input 0.1yF 

fi R I. 1 

1M 
I ) 

C2=, 
2.5pFT C3 

100pF 
R2 

680 
R7 
1k 

C6 

C5 

5pF 
Output to 

line amp 
or tone 
control 

VR1 amp 
ok 
log l09 R9 

C4 22k 
00 

TF 

Fig. 11 : The crystal microphone preamp circuit. 

Com. -ve 

Jack or phono socket 
must be insulated from panel 

V R1 

+18V 

o 
Output to 

line amp 
R or tone 
B control 

amp 

Fig. 12: The component layout for the crystal mic. preamp. 

PREAMPLIFIER FOR MAGNETIC PICK -UPS 
The circuit is given in Fig. 13 and its code is 

PU Mag. Again a conventional BC109 pair is used . 

with d.c. stabilization and a negative feedback 
equalization network between Tr2 collector and Trl 
emitter to obtain the correct R.I.A.A. response for 
magnetic cartridges. The actual response curve was 

Input 

II 

R3 R5 
220k 10k 

Tri 
Cl BC109 

5pF 

4-I=1mA +18V 

Tr2 
}} 

C6 

C3 ct= .115 ;,c 
BC109 

10p F 

R7 
150k 

R8 
R4 12k 

390k 

11:21 R2 R6 C2 
56k 680 1k T100pF 

C4 
0.022 

jrF 

C5 
¡6800 
pF 

Output to 
line amp 
or tone 
control 

VR1 amp 
ok 

log 109 5555 R9 
22k 

Com. -ve 
Fig. 13: The circuit of the magnetic pickup preamp. 
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R1<< 

Jack or phono socket 
must be insulated from panel 

+18V 

o 
Output to 

line amp 
R or tone 

control 
amp 

R2 
58k 

Input from 
pre -amps 

i 
2.5jF 

V R1 

Corn.-ve 

Input from pre -amps 

Treble Bas1s 
R10 C 

Fig. 14: (left) Component layout for mag. pickup preamp. 
Fig. 15: (below) The tone control module circuit. 
Fig. 16: (above) Layout of the tone control module. 

given in Part 1. The out- 
put, via VR1 and R9, is 
again as common to all the 
preamps. The input sensi- 
tivity is approximately 
5mV and the overload 
margin at least 10 times 
this. The circuit board lay - 

R9 out and wiring is given in 
Fig. 14. 

THE TONE CONTROL 
UNIT 

This has unity gain and 
an input sensitivity of 
100mV so the output is 
therefore 100mV. The tone 
control unit will accept the 
outputs from any of the 
preamps and one or more 
may be connected to its 

Output to 
line amp 

Corn. -ve 

Tr1 
BC108 

1500 
R3: 

4.7k: 

C2 
Oy F 

VR1 C6 
R4 100k lin R5 10JJF 
12k Bass 12k 

C3 C4 
0.04uF 0.04yF 

R6 
12k 

R7 
2.2k 

Tr2 
BC10S 

T2200pF 

VR2 5k lin 
Treble 

R8 
5.6k 

t 
I=SmA 

+18V 

1.2k 

R10 
1.2 
M 

Output to 
line amp 

1 '°B iOjiF 22k 

* components list 

Com. -ve 

Mic Pre -amp (Mic Hi ZX) 
Tri, Tr2 BC109 
VR1 10kû Carbon log. pot. 

Resistors 
R1 1Mû R6 
R2 6800 R7 
R3 100kû R8 
R4 220kû R9 
R5 220kû 

All -}W, 10% types 

Capacitors 
Cl 0.1µF C4 
C2 2.5µF 25V C5 
C3 100pF C6 

Tone Control Unit (TC) 
Tri, Tr2 BC108 
VR1 (bass) 100k0 
VR2 (treble) 5kS2 

Carbon lin. pot. 
Carbon lin, pot. 

390162 Resistors 
1kû R1 150kû R5 12kû 
10kû R2 68k1 R6 12kû 
22kû R3 4.7kû R7 2.2kû 

R4 12kû R8 5.6kû 
All *W, 10% types 

100µF 
5µF 
1.5µF 

25V 
25V 
25V 

Magnetic p.u. pre -amp 
(PU Mag) 

Tri, Tr2 BC109 
VR1 10kû Carbon log. pot. 

Resistors 
R1 56kû R6 
R2 680û R7 
R3 220kû R8 
R4 390kû R9 
R5 10kû 

All *W, 10% types 

Capacitors 
Cl 5µF 25V C4 0.022µF 
C2 100µF 25V C5 6800pF 
C3 10µF 25V C6 2.5µF 25V 

1kû 
150kû 
12kû 
22kû 

R9 
R10 
R11 

1.2kû 
1.2Mû 
22kû 

Capacitors 
Cl 2.5µF 25V C4 0.04µF C7 150pF 
C2 10µF 25V C5 2200pF C8 10µF 25V 
C3 0.04µF C6 10µF 25V 

Ceramic p.u. amp (P.U. Cer) 
Tri, Tr2 BC109 
VR1 10k2 Carbon log. pot. 

Resistors 
R1 470162 R5 1.5Mû 
R2 120kû R6 12kû 
R3 150kû R7 120kû 
R4 1 510 R8 10kû 

All 4W, 10% types 

Capacitors 
Cl 0 lµF 
C2 0.1µF 
C3 2 5µF 25V 

R9 8200 
R10 2210 

C4 100µF 25V 
C5 25µF 25V 
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input. The output from the tone control unit is taken 
via the passive mixing component R11 so it may, in 
turn, be connected to the line amplifier together with 
any one or more preamps. Equally two or more tone 
control units each accepting a number of preamps 
may be simultaneously connected to the line 
amplifier. The circuit for the- tone control unit is 
shown in Fig. 15. (Note that BC108 transistors are 
used) and the board layout in Fig. 16. The input is 
taken to the active (negative feedback) network via 
the emitter follower Trl. The insertion loss of the 
tone control network is recovered by the amplifier 
stage Tr2 but amplification is controlled to obtain 
unity gain. The frequency response curves for the 
unit were given in Part 1 but it provides approxi- 
mately 15dB cut and lift at 40 and 20,000Hz respec- 
tively. 

PREAMPLIFIER FOR CERAMIC PICK -UP 
CARTRIDGES 

The requirements for the preamplifier input are 
generally similar to those for a crystal pick -up 
cartridge except that the input sensitivity is higher. 
The circuit in Fig. 17 provides a high input 
impedance and a sensitivity of about 60mV. Trl is an 
emitter follower and Tr2 the amplifier with negative 

R3 R7 
150k 120k 10k 

R5 

R1 

IInv t 47Ok 

II 01ÿF 

120k 1.5k 12k 

Fig. 17: The ceramic pickup cartridge circuit. 

Jack or phono socket 
must be insulated from panel 

+18V 

Output to 
line amp 
or tone 
control 

amp .vw,r 
R1O 
22k 

V R1 

Corn. -ve 

+18v 

O 
Output to 

line amp 
or tone 
control 

amp 

Fig. 18: The layout of the ceramic pickup preamp. 

Corn. -ve 

feedback between output and input to obtain the 
correct gain and wide frequency response. The out- 
put is taken via the gain control VR1 and the passive 
mixing component R10. The circuit board layout is 
shown in Fig. 18. 

TO BE CONTINUED 

SPECIAL INTRODUCTORY OFFER 
FREE P & P. this month only! 

COMPLETE STEREO SYSTEM 

Ar1Y111illlllüwMhhn 

AMC can now offer this superb quality system loot 
at an unheard of price. 

- 
The backbone of the system is the HL SA 707 
Stereo Amplifier. The unit is housed in a sturdy 
Teak Cabinet with a black & silver facia. Power 
output 20 watts (speech and music). Frequency 

\VS Response 15- 20,000 Hz. Special features include: 
Scratch Filter, Headphone Socket and facilities for 

eaaSZig all types of cartridges. Together with the matching r 
high quality AMC 3 -way speaker system, world \nC ̂ E.' 1- 
renowned Garrard 2025TC deck including plinth, (CCSS 
over and Sonotone 9TAHC cartridge, make an 

unbeatable system. 
Or as above, but with Garrard SP 25 Mk Ill deck with Gola,. ng G.800 Magnetic 
Cartridge, E55-00 inc. leads & Plugs, P & P £2.00. 

TELETON CRIOT 
Stereo System 
AM/FM Stereo Tuner Amplifier in superb 
walnut cabinet 4 watts per channel, AFC, 
built -in MPX and CerIXTAL input, com- 
plete with pair of matching Teleton 
speakers L29-95 inc. leads & plugs. P & P 

'a With matching Garrard 2025TC deck 
t including plinth, cover and a Sonotone 

-` , 9TAHC cartridge E42.00 inc. leads & plugs 
P &P E1.00. 

TELETON SAQ 206 NEW 
Stereo Amplifier 
It's here, the latest model in a 

beautiful walnut case. Special -.,,, 
sliding balance control, scratch 
filter, and loudness control. 6 x 6 s 
watts RMS, Switched inputs for 
Xtal, aux. tape and Mag. E19.95 - ,b 
inc. leads & plugs. P & P 37p. _ 

:L 
GARRARD SP25 Mk III 

\a! Turntable complete with Goldring G.800 : s 
Cartridge, 

F OURANTASTIC 
PRICE £19.95 
inc. leads & plugs. P & P 50p. 

FANTASTIC KELETRON 
Rec /Price Our Price P & P 

KN 400 £8.05 each E5.80 75p 
KN 600 E13.43 each £9.99 85p 
KN 800 £1590 each £10.50 £I -00 

SPEAKER BARGAINS 
ReclPrice Our Price P & P 

KN 1100E20-40 each £14.001 
KN 1600£2520 each E16.00 I, £1.50 
KN 2100E30.60 each £20.00 

DECKS 
Goldring GL75 mounted in Teak 
Plinth, with Tinted Perspex Lid complete 
with G.800 magnetic cartridge. £45.00. 
P & P 50p. 

Goldring GL69 mounted in Teak Plinth, 
with Tinted Perspex Lid complete with 
G.800 magnetic cartridge. £3700. P & P 
Sop. 

Garrard AP76 mounted in Teak Plinth, 
with Tinted Perspex Lid complete with 
Goldring G.800 magnetic cartridge. 
f30.50. P & P 50p. 

CARTRIDGES 
Goldring G850 £4.50 1 

Goldring G800 17.50 L P & P 

Goldring G800H £7.05 f 12 +p 
Goldring G800E II I-15 1 

ALL ITEMS ARE FULLY 
GUARANTEED AND COME 
BRAND NEW IN MANU- 
FACTURERS SEALED CAR - 
TONS 

DEMONSTRATIONS 
BY APPOINTMENT 

MAIL ORDERS TO: Dept P.w., 149 Etchingham 
Park Road, London, N.3. 
Tel: 01-346 3313 
Make Cheques and Money 
Orders payable to AMC Co. 
E.O.E. -346 3t to availability. 
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signal 
generator 
R. H. LONGDEN 

ALTHOUGH 

a signal generator is extremely 
useful for the testing, aligning and calibrating 
of receivers and for quick tests of audio 

circuits, the construction of such a project may be 
considered to be complicated and possibly expensive. 
In this case, however, the signal generator here 
should prove ideal. It has a basic circuit, requires 
only a few components, yet will easily fill most of the 
needs which arise when dealing with receivers. 

The following outputs are available from the 
generator: 

1. Tone -modulated r.f. signal in the range 
150- 450kHz. 

2. Tone- modulated r.f. signal in the range 
450- 1600kHz. 

3. Audio tone. 
4. Unmodulated signal in the range 150- 450kHz. 
5. Unmodulated signal in the range 450- 1600kHz. 

1 and 2 are used for the general alignment and 
testing of receivers, and includes the 455- 470kHz i.f. 
frequencies. 4 and 5 are used for similar purposes 

when modulation is not required. 3 allows testing of 
a.f. stages and amplifiers. 

THE CIRCUIT 
Figure 1 shows the circuit and uses a single double - 

triode valve, one section performing as a tunable r.f. 
oscillator and the other section as an a.f. oscillator. 
Power is derived from a small 12-6V heater trans- 
former and this also gives a little over 20V d.c. 
across C7 for the anode supply voltage. 

Vla is the r.f. oscillator, tuned by VC1. With Sla 
in position 1, Ll and L2 are in series, for Range 1 

(450- 150kHz). With position 2, L2 is shorted, Ll 
covering about 450- 1600kHz, for Range 2. Vlb is the 
a.f. oscillator. Both valve anodes draw h.t. through 
the primary of T2, thus modulating the r.f. output. 

R.F. is taken through C4 to the attenuator or out- 
put control VR1. With S1 in position 3, Sla shorts 
VC1 so that no r.f. is produced, and Slb brings in the 
larger capacitor C5, the a.f. output of V1b passing 
to VR1._ 

AF,.,. 

P-ftangQ V` 

0-.R;111013 
C. 

g. f: Complete c it of the basic signal general or. 

116, 

AMP 

4111. 

410. 

N 
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PHILIPS PORTABLE PLAYER CABINET 

Size 18 x 151 x 71in. Cut for B.S.R. UA12/14115/18/25 
deck. Amplifier space 14 x 5 x 81in. Satin aluminium 
front grille. Really smart appearance. f4 Post 
Black /White. Chrome fittings. 25p 

BSR C.I09 SUPERSLIM 
STEREO AND MONO CHANGER 

Plays 12°, 10° or 7" records. 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 200/250v. 
Size 131 x 11/in. 
Above motor board 31in. 
below motor board 21in. 
with STEREO and MONO XTAL £7.75 osst 

GARRARD SINGLE PLAY TA Mk II Stereo /Mono £10 
GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond and Mono Sapphire. BYES Mk II £15 
Model 8500 Stereo and Mono Amochanger £14. Post 25p. 
RECORD PLAYER PORTABLE CABINET £3. 75 Space for amplifier and autochanger. Post 25p. 
RCS DE -LUXE 8 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 3 watts output. Tone 
and volume controls. Isolated mains transformer, knobs, 
loudspeaker valves ECLS2, EZ80. 
Response 60- 12,000 cps. Sensitivity 200mV. Post 25p. £4 
R.C.S. TEAKWOOD BASE. Ready cut ont £2.75 for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2. 75 Durable tinted plastic, attractive appearance. 

EMI PICK -UP ARM with mono atal and stylus £185. 
HI -FI PICK -UP CARTRIDGES. Diamond Stereo/Mono 
PTA £2.50; GP94 £230; GP98 £2.00; Mono GP91 21.50; 
GCS £125; ACOS L.P. only 50p. 

AM- FM/VHF TUNING GANG 
Super quality small size 11 x 11 x 
1,ín.,. plus spindle 15 x }in. 365 + 
385 pF with 25 + 25 pF. British 
made. Geared slow motion drive 
6:1. Plastic dust cover. BSA tapped 
front fixing. Cast aluminium frame 

50p Post Free 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial 65p 
Ose. P50 /lAC 80p 
I.F. P50 /2CC 470 kc /s 88p 
3rd I.F. P50 /3CC 33p 
P51/1 or P51/2 33p 
P50 /3V 88p 
Mollard Ferrite Rod 8 x Ito. 20p, 8 x lin. 25p. 

Spare Cores Sp 
Driver Trans. LFDT4 50p 
Printed Circuit, PCA1 50p 
T.B. Tuning Gang 65p 
WPad Booklet 110p 

VOLUME CONTROLS 80ohm Coax 4p. yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. L/S 15p. D.P. 25p. : 40 yd. £1.40; 80 yd. £2. 
STEREO L/S 55p. D.P. 75p. FRINGE LOW LOSS 
Edge 5K. S.P. Transistor 26p I Ideal 625 and colour. 10P yd. 

WIRE -WOUND 8 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 25n LONG I C S m g, OHMS to K. 

VEROBOARD 015 MATRIX 
21 x Sin. 19p. 21 x Stun. 16p. 30 x 31in. 19p. 31 x 5in. 202. 

EDGE CONNECTORS 16 way 25p; 24 way 38p. 
PINS 36 per packet 17p. FACE CUTTERS 88p. 

S.R.B.P. Board 0.15 MATRIX Olin. wide 3p per lin., 
3fin. wide 4p per 1 in.; 5in. side 5p per lin. (up to 17in.). 
S.R.B.P. undrilled , }in, Board 10 x Sin. 15p. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. Olin. sides. 
8 x 4in. 45p; 8 x Bin. 50p: 10 x 7in. 70p; 14 x 9in. 90p; 
18 x 6ia. 90p; 12 x Sin. 50p. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. Sp; 8 x 8in. 15P; 
10 x lin. 17p; 12 x Sin. 23p; 14 x 9in. 27p; 12 x 12in. 32p. 
11 inch DIAMETER WAVE- CHANGE SWITCHES 25p. 
2 p. 2 -way, or 2 p. 8 -way or 3 p. 4 -way 25p each. 1 p. 12 -way, 
or 4 p. 2 -way, or 4 p. 3 -way 25p. 
1 inch DIAMETER Waveehange "MARIT3" 1 p. 12 -way, 
2 p. 8 -way, 8 P. 4 -way, 4 p. 3 -way, 6 p. 2 -way, 1 wafer 60p, 
2 wafer 90p. Extra wafers up to six 30p each. 
TOGGLE SWITCHES, sp. 14p; dp. 18p: dp. dt. 23p. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 

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

£2.35 
Post 15p 

R.C.S. STABILISED POWER PACK KIT 
All parte and instructions with Zener Diode, Printed 
Circuit, Bridge Rectifiers and Double Wound Mains Trans- 
former input 200/240v. AC. Output voltages available 
6 or 9 or 12 or 15 or 18 or 20v. DC. at 100m.4 A or less. 
PLEASE STATE VOLTAGE REQUIRED. £L POST 
Details S.A.E. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

for Mike, Tape, P.U., Gastar, etc. 
Battery 9-12v or H.T. line 200 -800v D.C. operation. 
Size 11" a 15' a 1 °. Response 25 c.p.s. to 25 Ke /s. 26db gaio. 
For use with valve or transistor equipment. 
Full instructions supplied. - 9O Post 
Brand new. Guaranteed. Details S.A.E. P 10p 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/ß50V .. 14p 250/25V .. 145 18 +18/500V .. 55p 
4/350V .. 14p 500/25V .. 20p 50 +50 /850V .. S5p 
8/450V .. 14p 1000/25V.. 85p 80 +100/350V.. 58p 
18/450V 15p 1000 /50V.. 47p 32 +32/250V .. 18p 
32/450V 20p 8 +8/450V 18p 82 +82/450V .. 33p 
25/25V 10p 8 +16/450V 20p 850 +50 /325V 50P 
50/50V .. 10p 18 +18/450V 25p 82 +52 +82/350V 43p 
100 /25V 10p 32 +32/350V 25p 100 +50 +50 /350V48p 
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8. 16, 25, 80, 50,100, 
200mF 15V 10p 500, 1000mF 12V 18p; 2000mF 25V 35p. 
CERAMIC 1pF to 0.01 mF, 4p. Silver Mica 2 to 5000pF, 4p 
PAPER 860V -0.1 4p, 0.5 13p; lmF 15p; 2mF 150V 15p. 
500V -0001 to 0.05 4p; 0.1 5p; 0.25 Sp; 0.47 25p. 
SILVER MICA. Close tolerance 1% 2.2.500pF Sp; 500.2200 
pF 10p; 2,700- 5,600pF 20p; 6,800pF -0.01, mid 30p; each. 
TWIN GANG. "0 -0" 208pF +178pF, 65p; Slow motion drive 
385 +885 with 25 +25pF, 50p SOOpF slow motion, standard 
45p; sma118 -gang 600pF £1.10. SHORT WAVE. Single 25pF 559 
CHROME TELESCOPIC AERIAL, swivel base, 23in. 20p. 
TUNING. Solid dielectric. 100pF. 500pF, S5p each. 
TRIMMERS. Compression 80, 50, 78p9, 5p; 100pF, 180pF, 
Sp; 250pF, 10p; 800pF, IOp; 750pF lop; 1250pF 10p. 
RECTIFIERS CONTACT COOLED l wave 60mA 38 p 
85mA 48p. SILICON BYZ1S 30p; BY100 30p; BY127 30p. 
EX- GOVERNMENT RECTIFIERS 250v, 200mA, SOp. 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 20p . 

RESISTORS. t w., l w., 20% 1p; 2 w. 5p. 
HIGH STABILITY. l w. 2% 10 ohms to 1 meg., 10p. 
Ditto 5% Preferred value, 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt. 
10 ohms to 100K . 10p each: 25 watt, 1 ohm to 8.2 ohms lOp 

PHILIPS TRANSISTOR FM 
S. STEREO MULTIPLEX DE- 

CODER. Ae used in LEAR 
Troughline Tuner. Brand New. 
Pre- aligned with 9 semi - 
cdnductors. 24v. DC at 6mA. 
Complete with circuit and 
connection details. f4 POST 
S,ze 31 %2X1 in. FREE 

MAINS TRANSFORMERS ALL each 
250 -0 -250 80 mA. 8-I v. 4 amp. £1.40 
250 -0 -250 80 mA. 8.3 v. 3.5 a. 6.3 v. 1 a. or 5 v. 2 a £2.00 
850 -0-850 80 mA. 8.3 v. 8.5 a. 88 v. 1 a. or 5 v. 2 a £2.00 
300 -0 -300 v. 120 mA., 8.3 v. 4 a. C.T.; 6.3 v. 2 a £2.50 
MINIATURE 200 v. 20mA., 88 v.1 a. 21. x 21 x 2in. 75p 
MIDGET 220 v. 45 mA., 8-3 v. 2 a. 21 x 21 x lin. 90p 
P.E. AURORA TRANS. 12 + 1ßv., 500mA £1.50 
MINI -MAINS 20v, 100mA. 10 x 11 x lain 50p 
HEATER TRANS. 8ßv. 3 a. BOp 
Ditto tapped see. 1.4 v., 2, 3, 4. 5, 8-3 v. 11 amp SOp 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at 2 amp. 3, 4, 5, 8, S, 9, 10, 12, 15, 18, 24 and 30 v. £2.00 
I amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 88, 40, 48, 80, £200 
2 amp. 8, 8, 10, 12, 18, 18, 20, 24, S0, 38, 40, 48, 60. 03.00 
AUTO TRANSFORMERS 115v. to 230v. or 230v. to 115v. 
Input /Output. 150w. £2.00; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 8 or 12v., 11 amp., £1.20; 2 amp £1.50; 4 amp. £2.00. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12 v. outputs, 11 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

Al transformers Postage 25p extra. 

E.M I. 132 x 8in. 
LOUDSPEAKERS 
With twin tweeters 
and crossover, 10 watt. 
State 3 or 8 or 15 ohm. 

As illustrated) Post 15p 

£4 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45 -80 cps. 
Flux 10,000 gauss. 
State 8 or 8 or 15 ohm. Post 15p 

£2.25 

Recommended Teak Cabinet 
Size 16 x 10 x 9in. Post 25p 

IOW MINI- MODULE £3.25 
LOUDSPEAKER KIT Post 25P 
Triple speaker system combining on ready cat baffie. 
l in. chipboard 15 in. x 81 in. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 io. Bam Woofer unit has a low resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20- 15,000 cps. Full instructions for S or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
181 x 101 X bin. Modern Design, £5 Poet ß6p dark grey Tygan covered baffle 

Minimum Post and Packing 155 RETURN OF POST DESPATCH. HI -FI STOCKISTS. 

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

ALL MODELS `BASER SPEAKERS" IN STOCK 

BAKER 12in. MAJOR 19 
30- 14,500 c.p.s., 12in. 

r <; double cone, woofer and 
tweeter cone together 
with a BAKER ceramic 

. 

' 
magnet assembly having 
a flua density of 14,000 
gauss and a total flua of 
145,000 Maxwells. Bass 
resonance 40 c.o.s. Rated 
20 watts. Voice coils 
3 or 8 or 15 ohms. Post Free 

Module kit, 30- 17,000 o.p.s. 
with tweeter,, crossover, 

- baffle _ - baffle and L 1 1.50 instructions. 
BAKER 'BIG -SOUND" SPEAKERS 

'Group 25' ' Group 35' ' Group 50' 
12 inch f7 12 inch f9 15 inch £ 19 
25 watt 85 watt SO watt 
S or 8 or 15 ohm 8 or 8 or 15 ohm 8 or 15 ohm 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front 
For 12in. round Loudspeaker £9. Post 259 
For 13 x Sin. Loudspeaker £6. Post 25p 
For 10 x Sfn. round Loudspeaker - £4. Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide. l5p f t. 

GOODMANS HI -FI Oin. WOOFER 
8 ohm, 10 watt. Large ceramic 
magnet. 30- 12,000 cps. Ideal P.A. 
Columns, Hi -Ft Enclosures Sys - 

ems, etc. £4 
ELAC CONE TWEETER - LATEST DESIGN 

The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 81 x 
31 x lin. deep. Rating 10 watts. 8 ohm or 
15 ohm models. £ I.90 Post 10p 

Horn Tweeters 2- 16kc /s, 10W 8 ohm or 15 ohm £1.50 
De Luxe Horn Tweeters 2 -18 Kc /s, 15W, 8 ohm LI- 
TWO -WAY S000cps CROSSOVERS 3 or 8 or 15 ohm 95p 
SPECIAL OFFER; 80 ohm, 2$ín. dia.; 35 ohm, 2ia.; Sin 
25 ohm, 21in. dia.; Sin. dia.; t7 x 4in.; S x 5in. £ I EACH 
15 ohm, Stia. dia. ; 7 x 4in.; 8 x 5M. TYPE 
8 ohm, 6 x 4in. 8 ohm, liia. Sin. 5in. 5 x Sin. 7 x4fn. 
LOUDSPEAKERS P.M. 3 OHMS. Olin. £1.10; 8 x 5in. £185; 
8 x Olio. 90p; Sin. £1.75: 10 x Bin. £1.90. 
5in. WOOFER S watts max. 20- 10,000 cps. 8 or 15 ohm. £1.80. 
ELAC 8 in. De Luxe Ceramic S ohm or 15 ohm £550. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8ia. dia. 4 watt; 10in. dia. 5 watt; 12in. dia. 6 watt 
8 or 8 or 15 ohm models £1.95 each, Post 15p. 
OUTPUT TRANS. EL34 etc. 25p; MIKE TRANS. 50:1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT' TRANSFORMER 5 watt push -pull 
for valves EL84 etc., 8, 8 and 15 ohms 85p. Post 20p. 

BAKER 100 WATT 
ALL PURPOSE 
POWER AMPLIFIER 
4 inputs speech and tomtit. 
Mixing facilities. Response 
10- 30,000 cps. Matches all 
loudspeakers. A.C.200 /250v. 
Treble and Bass controls. 
Guaranteed. Details S.A.E. 

/ddlJ ee baker _ 

£39 NREE Y' 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 20p. Post Free. 
BARGAIN AM TUNER. Medium Wave. £4 Transistor Superhet. Ferrite aerial. 9 volt. 

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

BARGAIN FM TUNER 88 -108 Mc /s Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ I 0 Walnut Cabinet. Size 7 x 5 x 4iach 
BARGAIN FM TUNER as above less cabinet f7.50 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COAXIAL PLUG Op. PANEL SOCKETS 6p. LINE 18p 
OUTLET' BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms. 
TACK SOCKET Std. open -circuit 14p, closed circuit 23p, 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. 
TACK PLUGS Std. Chrome 15p; 3.5mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p. DIN PLUGS 3- pin °18p; 5 -pin 25p. 
VALVE HOLDERS, 5p; CERAMIC Sp; CANS 5p. 

E.M.I. TAPE MOTORS 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 5187 x 0.75ín. £ .25 Size 3.- x 21 x 2;ín. (illustrated). 

Post 15p. 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 4 pole 
50mA. Spindle I x 3/20. Size 85 
21 x 21. x lIin. Post 159 P 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 p.m. (Wednesdays 9 -1 p.m., Saturdays 9-5 p.m.) 

Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01- 684 -1665 
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TRANSISTORS 
NEW L1ST-NEW PRICES 

SEND FOR FREE COPY TODAY 
Brand New Fully Guaranteed 
2N404 209 BC107 121' BYZI3 25p 
2N696 15p 
251697 15p 
2N706 10p 
2N706A 12p 
2N930 25p 
2N1131 26p 
2N1132 25p 
2N1302 20p 
2N1303 20p 
2N1304 25p 
2N1305 25p 
2N1306 25p 
2N1307 25p 
2N1308 25p 
2N1309 25p 
2N1613 22p 
2N1711 25p 
2N2147 75p 
2N2160 600 
2N2218 20p 
2N2219 20p 
2N2222 200 
2N2222A25p 
2N2369 200 
2N2484 35p' 
2N2646 50p 
2N2904 20p 
2N2904A25p 
2N2905 250 
2572906 20p 
2N2906A25p 
2N2907 23p 
2N2926 10p 
2N3011 25p 
2N3051 20p 
2N3054 50p BCY39 85p 
2N3055 75p BCY40 50p 
2N3525 BCY58 25p 

21.10 BCY59 250 
2N3702 lOp BCY70 15p 
2N3703 lop BCY71 20p 
2571704 15p BCY72 15p 
2N3705 15p BCY78 30p 
2N3707 15p 130Y79 300 
2N3709 10p BCZIO 35p 
2N3710 10p BCZ1I 45p 
2N3819 a5p BD1I2 50p 
2N3820 800 BD121 650 
2N4058 16p BD723 SOP 
2N4061 15p BD124 75p 
2N5457 85p 131)125 50p 
2N5458 37p BD131 75p 
2N5459 50p BD132 85p 
28301 50p BD153 62p 
25302 50p BD156 57p 
2S303 80p BDY10£1.25 
28304 76p BDY11£l'62 
40250 50p BDY17£1.50 
40361 50p BDY18£1.75 
40362 55p BDY19£197 
AAY30 10p BDY61£1-25 
AAY42 15p BDY62£1.00 
AAZ13 12p BF115 25p 
AAZ17 lOp BF152 80p 
AC]07 37p BF154 400 
AC126 25p BF158 30p 
AC127 25p BF159 600 
AC128 25p BP167 250 
AC176 25p BF170 S511 
AC187 30p BF173 30p 
AC188 30p BF177 40p 
ACY17 Sop RF178 25p 
ACY18 25p BF179 402 
ACY19 25p BF780 350 
ACY20 200 BF18I 350 
ACY21 20p BF182 30p 
ACY22. 10p BF184 200 
ACY39 50p BF185 20p 
ACY40 15p BF194 17p 
AD140 50p BF195 15p 
AD149 50p BF196 15p 
AD161 87p BF197 15p 
AD162 37p BF200 37p 
AF11.4 25p BF274 37p 
AF115 25p BFX13 250 
AF116 25p BFX29 25p 
AF117 25p BFX30 25p 
AF118 620 13FX37 320 
AFI24 25p BFX84 250 
AF125 20p BFX85 35p 
AF126 17p BFX86 25p 
AF127 17p BFX87 25p 
AF139 30p BFX88 20p 
AF178 47p BFY18 30p 
AF179 650 BFY50 22p 
AF180 52p BFY51 20p 
AF181 42p 110Y52 22p 
AF186 40p BF253 17p 
AF239 40p BFY90 65p 
ASY26 250 BSX20 17p 
ASY27 82p BSX21 20p 
ASY28 25p BSX76 15p 
ASY29 80p BSY95 15p 
A8Y67 47p BSY95A15p 
ASZ21 42p BYI00 15p 
BA115 7p BY126 15p 
BA164 lOp BY127 20p DISCOUNTS 
SAXOS 6p BY182 85p 10% 12+ 
BAX16 7p BYZ10 40p 15% 25+ 
BAY31 7p 117111 251) 20% 100+ 

Va. 177 11717 30p Anyonetype 

BC108 12p 
BC109 12p 
BC113 15p 
BC114 25p 
BC115 20p 
BC116 25p 
BC116A 80p 
BC118 25p 
BC119 859 
BC134 25p 
BC135 200 
BC136 22p 
BC137 251) 
BC138 25P 
BC147 17p 
BC148 12p 
BC149 20p 
BC154 87p 
BC157 20p 
BC158 171) 
BC159 20p 
BC169C.15p 
50177 25p 
BC178 25p 
BC17.9 279 
BC182L 12p 
BC] 83L 12p 
BC184L 15p 
BC212 12p 
BCY30 25p 
BCY31 30p 
BCY32 50p 
BCY33 25p 
BCY34 80p 

BYZ15£100 
GET880 S7p 
MATI0025p 
MAT10130p 
MAT120 25p 
MAT12130p 
MJ28018137 
MJ2901£225 
MJE370 97p 
51.45520 87p 
512E2955 

£1.37 
MJE305587 P 
MPF102 42p 
MPF103 35p 
MPF104 27p 
MPF105 40p 
NICT21740p 
NKT27720p 
NKT403 75p 
NKT40462p 
0.45 2011 
OA9 10p 
°A10 250 
0547 10p 
0570 10p 
0A73 lOp 
0A79 10p 
OA81 IOp 
OA85 12p 
0590 10p 
0A91 70 
0595 7p 
OA200 7p 
05202 lOp 
OCIO 50p 
OCIO 97p 
OC22 50p 
OC23 80» 
OC24 800 
0025 87p 
OC26 250 
0C28 BOp 
OCIO 800 
0035 50p 
0036 800 
0C41 25p 
0C42 80p 
0043 40p 
0C44 17p 
0045 15p 
0070 12p 
0071 ISp 
OC72 25p 
OC73 80p 
0074 30p 
0075 25p 
0076 25p 
0077 40p 
°C8] 25p 
0082 25p 
OC83 25p 
OC84 25p 
OC139 25p 
00140 87p 
OC141 62p 
0C170 25p 
00171 3op 
00200 40p 
00201 70p 
00202 800 
00201 40p 
00204 40p 
00205 75p 
00206 90p 
00207 90p 
OCP71 97p 
ORP12 50p 
ORP60 40p 
ORP61 42p 
TIP29A 50p 
TIP30A 60p 
TIP31A 62p 
TIP32A 75P 
TIP33A 

21.00 
TTP34A 

22-00 
0I043 40p 
TIS60 220 
TIS61 25p 
T1062 27p 
ZTX107 15p 
ZTX108 15p 
ZTX300 12p 
ZTX301 15p 
ZTX302 20p 
ZTX303 20p 
ZTX304 25p 
ZTX000 20p 
ZTX501 25p 
ZTX502 25p 
ZTX503 20p 
ZTX504 40p 
1TX531 300 

H E N RY'S toot- INTEGRATED CIRCUITS 
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION LOW 
COST TTL 7400 RANGE BY I.T.T, TEXAS, FAIRCHILD 
Part Price and Qty. No. Description 1 -24 25 -99100 250+ 7400 Quadruple 2 -input NAND Gate 20p 1ßp I5p I3p 7401 Quadruple 2 -input Positive NAND Gate 

(with open collector output) 20p 180 159 13p 
7402 Quadruple 2 -input Positive NOR Gates 20p 18p 15p 18p 
7403 Quadruple 2 -input Positive NAND Gates 

(with open collector output) ßOp 189 I5p 131) 7404 Hex Inverters 
- EOp 18p 159 130 7405 Hex Inverter with open collector 20p 18p 15p 13p 

7410 Triple 3 -input Positive NAND Gates 20p 18p I5p 13p 
7413 Dual 4-input Schmitt Trigger 85p 32p 29p ß5p 7420 Dual 4-input Positive NAND Gates 20p 18p 15p I8p 
7430 8 -input Positive NAND Gates 20 IS 15p. 13 
7490 Dual 4 -input Positive NAND Buffers 20p 18p 15p 13p 
7441 BCD to decimal nixie driver 87p 77p 88p 60p 
7442 BCD to decimal decoder (4 -10 lines, 1 of 10) 87p 77p 670 80p 
7447 BCD - Seven -Segment Decoder /Drivers 

(il -V Outputs) £1.40 £1.30 £1.20 £1.05 7450 Expandable dual 2-input AND -OR- INVERT 20p 180 15p 13p 
7451 Dual 2 -wide 2 -input AND -OR- INVERT GATES 20p 180 15p 13p 
7453 Quad 2 -input Expandable AND -OR- INVERT Sop lop 15p 189 7454 4 -wide 2 -input AND -OR- INVERT Gates 20p l8p 15p 120 
7480 Dual 4 -input Expander 20 18 15 13 
7470 Single -phase J -K Flip -Flop 35p 32p 29p 2Sp 7472 Master -slave J -K Flip -Flop 35p 32p 29p 25p 7473 Dual Master slave J -K Flip -Flop 48p 40p 87p 33p 
7474 Dual O type Flip -Flop 43p 40p 370 Sap 
7475 Quad latch 47p 45p 43p 40p 
7478 Dual J -K with pre-set and clear 47p 45p 48p 400 
7480 Gated Full Adders 87p 77p 670 BOp 
7481 16 -bit read /write memory £1.35 £1.25 21.15 £1.00 7482 2 -bet Binary Full Adders £130 £1-20 £1.00 S5p 7493 Quad Full Adder 87p 77p 67p BOp 
7498 Quad 2 input Exclusive OR Gates 80p 70p 60p 50p 
7490 BCD decade counter 87p 77p 870 BOp 7491 8 -bit Shift Registers £1-01 £100 870 75p 
7492 Divide -by- Twelve Counters 87p 770 670 BOp 
7493 4 -bit Binary Counters 87p 77p 87p 60P Dual entry 4-bit shift register 87p 77p 87D BOp 7495 4 -bit up -down shift register 87p 77p 87p 60p 7498 5 -bit Parallel in parallel out Shift Beeister 87p 77p 670 BOp 
74100 8 -bit Bistable Latches 21.75 h1.65 2165 £1.35 74118 Hex Set -Reset Latches 5130 £120 £1.00 85p 
74121 blonostable Multivìbrators 87p 77p 870 600 
74141 BCD -to- Decimal Decoder /Driver 87p 77p 67p BOp 74145 BCD -to- Decimal Decoder /Drivers £1.80 £1 -70 8160 £1.50 
74151 8 -bit Data Selectors (with Strobe) £140 £1-80 £1.20 £1.05 
74158 Dual 4- Line -to -1 -Line Data Selectors /Multiplexers £140 £1.30 £120 £1.05 
74191 Binary Counter reversible £2.50 £225 £2.00 £1.50 
Devices may be mixed to qualify tor quantity price. Data available for ahaee series in booklet form, price IOp. (Ref No. 30). Larger quantity prices Elan. 4. Dual Inline 14 Pin Socket 300 each 16 Pin 85p each. 

SILICON RECTIFIERS INTEGRATED Ç7 9C 5p 
£1.12 MC1504 £275 

I.C. 12 £2.75 MC7240 BOp 
PA246 22.45 741e (T05) 850 
TAA263 75p 741e (DIL) 85p 
TAD100 2107 709c (T05) 650 
TAD110 51-97 709c (DIL) 65p 
0101303 52.80 Toshiba 20 watt 
UL900 40p Amp £4.47 
111914 40p Toshiba 
111923 40p PreAmp21.50 

1 AMP MINIATURE WIRE ENDED PLASTIC 
RECTIFIERS 

Type P.LV. 1 -49 50+ 100+ 500 +1000+ 
IN4001 50 Op 7p Op 5p 4p 
IN4002 100 Pp 9p 7p 55p 4)p 
í5/4003 200 10p 91) 7 ;p 8p 5p 
1N4004 400 10p 90 Sp 7p 81) 
IN4005 600 12p lOp Pp 7p 7p 
IN4006 800 150 149 12p 110 9p 
IN4007 1000 20p 16p 130 12p 10p 

1.5 AMP MINIATURE WIRE ENDED PLASTIC 
RECTIFIERS 

Type P.I.V. 1 -49 50+ 100+ 500 +1000+ 
PL4001 50 lop 9p Sp 7p 610 
PL4002 100 llp 10p 9p Sp 7p 
PL4003 200 12p llp 100 9p Sp 
PL4004 400 12p llp 10p Sp Sp 
PL4005 600 15p lap llp 10p 9p 
PL4006 800 17p 15p 13p 12p 10p 
PL4007 1000 200 17p 15p lop 119 

3 AMP PLASTIC WIRE ENDED RECTIFIERS 
Type P.T.V. I -49 50+ 100+ 500 +1000+ 
PL7001 50 20p 18p 17p 16p 14p 
PL7002 100 20p 19p 18p 17p 15p 
Pí7003 200 22p 20p 190 18p 16p 
PL7004 400 25p 23p 21p 20p 180 
P17005 600 260 24p 23p 22p 20p 
PL7006 800 27p 25p 24p 28p Slp 
PL7007 1000 30p 28p 26p 24p 22p 

POTTED BRIDGE RECTIFIERS 
(SILICON) SIZE 5 x } a ;ins. 

Cur - 
Type Y.LV. rent 1 -49 50+ 100+ 500+ 
1002 100 2 amps 60p 55p 50p 95p 
2002 200 2 amps 70p 85p 60p 55p 
4002 400 2 amps S0p 75p 70p 85p 
1004 100 4 amps 70p 60p 55p S0p 
2004 200 4 amps 75p 70p 650 80p 
4004 400 4 amps 80p 75p 70p 65p 
6002 600 2 amps 90p 80p 75p 70p 
6004 600 4 amps 90p 80p 75p 70p 
1006 100 6 amps 75p 70p 65p 60p 
2006 200 6 amps SOp 75p 70p 65p 
4006 400 6 amps £140 £1.00 90p 80p 000, E1 -25 El-IS 21 00 OOP 

ZENER DIODES 
400 M/W 5% Miniature 
BZY 88 Range. All voltages 38 -33 
Volt. 150 each. 

25+ 12p; 100+ 100; 500+ Sp; 
1000+ 6p. Any one type. 
11 Watt 5% Metal case. Wire Ends. 
6,8V. all voltages to 100V. 25p each. 

25+ 22p; 100+ 19p; 500+ 17P; 
1000+ 150. Any one type. 

8 Watt Plastic Wire Ends 5% 
All voltages 6.8 -100V. 10p each. 

25+ 27p; 100+ 250; 500+ 23p; 
1000+ 21p. Any one type. 

10 Watt Stud Mounting 5% 
All voltages 5.1 -100V. 40p each. 

25+ 37p; 100+ 85p. Any one type. 

TRIACS 
P.I. Cur- (All stud mounting) 

Type Volts rent 1 -49 50+ 100+ 
SC35A 100 3 amps 90p 75P 135p 
SC3511 200 3 amps 95p 80p 70p 
SC35D 400 3 amps £1.00 85p 75p 
00405 100 6 amps 21.00 85p 75p 
5040E 200 6 amps £1.20 £1.00 S5p 
SC4OD 400 6 amps £1.25 £110 £1.00 
SC45A 10010 amps 21.25 21.10 £1.06 
SC45E 200 10 amps £l-35 £1.20 £1.10 
SC45D 40010 amps 51.50 21.35 £1.20 
SC50A 100 15 amps £1.65 £1.50 £1.35 
8C5OB 200 15 amps £1.75 £1.60 £1.45 
SCSOD 400 15 amps £2.00 £1.75 2260 
SC40E 500 6 amps £1-50 21.25 £140 
SC451 500 10 amps £1.75 £1.50 £1S5 
8050E 50015 amps 22.25 £2.00 21.75 
DIAC ST2 20p 

Larger quantity prieea Elan. 4 

SEMI- CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AFI 14 Mulland 25P AFI 15 Mulland 25p 

25 + 20p 25 + 20p 
100 + 17p 100 + 17p 
500 + ISp 500 + ISp 

AFI 16 Mullard 25p AF117 Mullard 25p 
25 + 20p 25 + 20p 

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

2N3055 75p 
Mallard I lPo5wweatt 

r Sili 
25 + 85p 

Ios- + 50p 

2N3819 Texas 35p 
25-1. 30p 

100 + 2Sp 
500 + 2Op 

1000 + 18p 

BFY90 65p 2N2646 40p 
1000 MC /S Motorola 
25 + 60p Unijunction 

100 + 55p 25 + 35p 
500 + 50p 100 + 30p 

500 + 25p 
AF139 30p 

Siemens V.F-I.F. AF186 40p 
25 + 2Sp Mallard V.H.F. 

100 + 22p 25 + 35p 
500 + 19p 100 + 30p 

tmmmmimmtlet 500 + 25p 
0C170 Mullard 25p tttel.tlel.m...t 

25 + 21p BYZI3 25p 
100 + 17p Mallard 6a 200v 
500 + 15p 25 + 20p 

100 + 17p 
500 + 15p OC171 Mullard 30p 

25 + 27p 
100 + 22p 

BYI27 Mullard 20p 
1000v 1 amp Plastic 

25 + 17p 
100 + ISp 
500 + 13p 

BC! 13 SGS 15p 
25 - 13p 

100 + llp_ 
500 + Op 

BCI07, OC108, 
BCI09 12p each 

I.T.T. Planars 
25 + llp 

100 + 10p 
500 + 8p 

0CP71 97p 
Mallard Photo 

25 + 85p 
100 + 80p 
500 + 75p 

0A202 10p 0C28 62p 
SILICON Diodes Mallard Power 

25 + 8p 25 } 55p 
100 + 612 . 100 + 50p 
500 } Sp 500 + 42p 

1000 + 4p 
'1""'mommo, OC71 Mullard ISp 
0C42 Millard 30p 25 + 12p 

25 + 2Sp 100 + IOp 
100 + 23p 500 + Sp 
500 + 2Ip semremm 
1000 + 18p ORPI2 Mullard 50p la 

0C45 Mullard 15p 
25 + 45p 

100 + 42p 
25 } I3p 500 + 40p 

100 + 12p lnss 
500 + lop 2N930 2Sp 1000 + Bp 

drimmillm' 100 + 20p 0075 Mullard 25p 500 + lip 
25 + 21p 1000 + 15p 

100 + 17p 
500 + 15p 

1000 + I3p 

OC20 97p 
Mallard I00v 

25 + 8Sp 
100 + 80p 
500 + 75p 

0072 Mullard 25p 
25 + 20p 

100 + 17p 
500 + 15p 

1000 + 13p 

0C44 Mullard 179 
25 + 15p 

100 + 13p 
500 + I l p 

1000 + IOp 

0083 2Sp 
25 + 20p 

100 + 17p 
500 + I5p 

1000 -F 13p 

0084 2Sp 
25 + 20p 

0CI39 Mullard 25p 100 + 17p 
25 + 209 500 + I5p 

100 + 17p 1000 + 13p 
500 } 15p aristeteetemo 

ammemmeeee AF239 42p 
0081 Mullard 25p 25 + 35p 

25 + 20p 100 + 309 
100 + 17p 500 + 25p 
500 4- ISp 1000 + 20p 

HENRY'S SEMI -CONDUCTOR DEPARTMENT NEWL1ST -NEW PRICES 
1971 TRANSISTOR 

303 EDGWARE RD., LONDON, W2. TEL: 01 -723 1008/9 LIST 1500+ 

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. SEND FOR UR FREE 

DISCOUNTS We respectfully ask 
10% 12+ ¡ ANY ONE customers to include 
15% 25+ t TYPE a minimum E1,00 per 
20% 100 -I )) order,it helpstoplanaheat 
POSTAGE7p.ALLOROERS 8 saves postage as well. 
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Positions 4 and 5 of Si give r.f. coverage as for 
positions 1 and 2, but Slb shorts the primary of T2, 
so that an audio tone is no longer present to 
modulate the output. C6 is an isolating capacitor for 
external circuits. 

THE R.F. COIL 
This is wound on a ferrite rod about 5in. long and 

38in. in diameter, which gives a higher Q and 
requires fewer turns than an air -cored inductor. All 
windings are of 32 or 34s.w.g. enamelled wire and are 
wound on thin tubes made by winding paper round 
the rod. Ll and L2 can then be slid along to adjust 
band coverage if necessary. 

* components list 

R1 470kí1 W, 10% 
R2, 220kï? , W, 10% 
VR1 10k12 pot. with switch 
Cl 0 01µF 250V disc ceramic 
C2 10pF silver mica 
C3 300pF silver mica 
C4 22pF silver mica 
C5 0 01µF, 250V disc ceramic 
C6 0 01 /,.F 350V disc ceramic 
C7 50zF 50V electrolytic 
VC1 500pFJackson variable 
Si 2 -pole, 5 -way rotary switch 
T1 240V, 12 6V, 0.5A or similar heater trans- 

former 
Vi ECC82 
ß9A valve holder; Rectifier, GJSM or similar (5Y100 
will do); T2, Radiospates intervalve, 8mA 1 :3 ratio; 
Ferrite rod, enamelled -wire, tag strips, knobs, etc.: 
Case; Two x 2in, and two 7 v 2in, universal chassis 
flanged members, two 5 x 7íh. flat plates (Home 
Radio). 

An internal view of the completed prototype; compare this with Fig. 2 

The ends of the windings can be secured with 
cotton or adhesive tape. After construction is 
finished, and coverage has been checked, windings 
and ends are secured using clear Bostik, as any 
movement here will upset dial calibration. 

A space of about 34in. is left to the end of the rod. 
and L1 is commenced at point 1. Seventy turns are 
wound on, side by side, and the wire is fixed at 
point 2. The beginning of L2 is about 134in. from the 
other end of the rod. L2 is wound in a compact pile 
about 58in. long, and has 140 turns. End 3 of L2 will 
thus come about 118in. from this end of the rod. L3 
has 25 turns side by side and is about lain. from L2. 

The end of Ll and beginning of L2 are soldered 
together to form point 2. Windings must be in the 
same direction, as shown. Leads to L3 must not be 
reversed or feedback will be in the wrong phase. 

A.F. INDUCTOR 
The transformer listed can easily 

carry the required primary current 
but 'other transformers could prob- 
ably be used, though not transistor 
types. When the generator is first 
tested, set Si at position 3, and 
listen for an audio output, either 
with phones or by taking a lead 
to an amplifier. If no tone is heard, 
reverse secondary connections to 
T2. 

R2 raises the pitch of the tone 
produced and may be changed in 
value if necessary. Should an 
available transformer produce a 
tone of too high a pitch, this can 
be altered by connecting a capa- 
citor of about 0.01µF (or as found 
necessary) across the primary or 
secondary. 

CONSTRUCTION POINTS 
The complete generator occupies 

a case 7 X5 X 2in. deep, made by 
assembling 7 X 2in. and 5 X 2in. 
"universal chassis" flanged mem- 
bers. The panel is a 7 X 5in. plate, 
and most of the construction is 
upon this, and on a 212 X 2in. chassis 
bolted to the panel. The chassis is 
most easily made by cutting a 212in. 
length from a 2in. wide flanged 
universal chassis member. 

M` 2 

Mains 
lead 

W 
Position of 

ferr to rod 

Case 
bottom 

Fig. 2: Wiring details and the construction of the r.f. inductor. 
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Mount components on the panel in the positions 
shown in Fig. 2. Countersunk screws hold VC1 to the 
panel. Fit the valveholder and T2 to the small chassis, 
and bolt this to the panel, also with countersunk 
screws. 

All wiring except for the r.f. inductor, mains trans- 
former Tl, rectifier, and C7 can now be done. 

One 5 X tin. flanged member is then drilled to take 
Tl, and a grommet for the 3 -core mains lead. The 
lead is anchored at a 3 -tag strip. Equip the lead with 
a 13A type 3 -pin plug having a 2A or 3A fuse. Use 
brown (or red) for L, which runs to S2, and blue (or 
black) for N, which is connected to the primary of 
Tl. Yellow -green (or green) is for the earth or metal 
box connection. 

The rectifier is supported on an insulated tag. 
When this part of the wiring is finished, assemble the 
top, bottom and sides of the case, securing them with 
bolts through the perforated flanges provided. The 
panel is then fitted in place and fixed with four bolts. 

The leads from the tag -strip to S2, Ti to S2, and 
other circuit points can now be soldered on. All 
wiring is finished except for the r.f. inductor. 

The ferrite rod is mounted by drilling two pieces 
of wood to take it and when in position it should be 
about 58in. clear of the bottom of the case. Screws 
pass up through the bottom member into the wooden 
mounts. Insulated sleeving is fitted onto the wire 
ends of the windings, which are scraped and soldered 
to the various connecting points. 

Coverage can be checked by taking a lead from the 
output socket and placing this near a receiver, or 
near a short wire connected to the receiver aerial 
terminal. Note that the two bands obtained should 
overlap, giving continuous coverage from about 
1600kHz to 150kHz. This means that with S1 in 
position 2, and VC1 fully closed, the signal should be 
heard at the high frequency end of the long wave 
band of the receiver, or that with the generator 
switch in position 1, and VC1 fully open, the signal 
should be tuned in at the low frequency end of the 
receiver medium wave band. If necessary, slide Ll or 
L2 along the rod to achieve this, then cement the 
windings in place. 

C2 in parallel with VC1 enables dial readings at 
the extreme minimum position of VC1 to be rather 
less crowded, so that frequencies around 1600 - 
1400kHz can be more easily read. 

All connections should be quite short and rigid. 
The flanged top and sides of the case allow a 5 X Tin. 
plate to be fixed on using self -tapping screws. 

SCALES 
VC1 can have a fairly large knob with a pointer, 

or with a hair -line or cursor. Frequencies are read on 
two semi -circular scales drawn on thin card which 
can be cemented to the front of the case. The scales 
may be covered with transparent material for pro- 
tection after calibration, or a piece of thin perspex, 
7 X 5in., can be bolted on to cover the whole front. 

CALIBRATION` 
The simplest method of calibration is to plug a 

lead into the generator output socket and place this 
near a receiver, or its aerial or aerial lead. The 
receiver is then tuned to known frequencies, the 
generator is tuned to the same frequency and its 
scales are suitably marked. Alternatively, if a 
calibrated generator is available, tune both genera- 
tors to the same frequency, by means of the receiver, 
and calibrate the scales. 
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A very good guide to markings can also be made 
by temporarily fitting a 0 -100 scale, and preparing a 
graph with the aid of stations of known frequency. 
Round figures for the generator can then be read 
from the graph, and marked on the scales. 

HARMONICS 
It is also possible to secure good calibration of the 

generator with an ordinary long and medium wave 
band receiver, using harmonics. This depends on the 
fact that if the generator is set to some particular 
frequency F, harmonics of this frequency will be 
heard on the receiver, at Fx2, Fx3, and other 
multiples. These grow weaker as the multiplier 
increases, the upper limit depending on receiver 
sensitivity. For this method, the following steps 
should be followed:- 

1. Tune receiver (R) to 200kHz (BBC Radio 2). 
2. Tune signal generator (SG) to this and mark 

scale 200kHz. 
3. Leave SG untouched. Tune R to find Fx3, or 

600kHz. 
4. Leave R untouched. Tune SG to 600kHz' and 

mark scale. 
5. Tune SG to 300kHz and mark scale. (R is at 

Fx2.)... 
6. Leave SG tuning untouched. Tune R to 

300kHz. 
7. Tune SG to 150kHz and mark scale. (R is at 

Fx2.) 
8. Tune R to 200kHz and SG to 200kHz. 
9. Tune R to Fx3, or 600kHz. 

10. Tune SG to 600kHz. 
11. Leave SG untouched and tune R to Fx2, or 

1200kHz. 
12. Leave R untouched and tune SG to 1200kHz. 

Mark scale. 
13. Leave R untouched and tune SG to 400kHz. 

Mark scale. (R is at Fx3.) 
14. Tune SG to 200kHz and receiver to Fx5, or 

1000kHz. 
15. Leave R untouched. Tune SG to 500kHz. 

Mark scale. (R is at Fx2.) 
By proceeding in this way, calibration points can 

be found through both bands, including frequencies 
outside the normal coverage of the usual 2 -band 
receiver. For accuracy, obtain all reference points by 
tuning originally to zero beat with BBC Radio 2 on 
200kHz, as at (8) not relying on visual readings of 
the 200kHz mark or other signal generator or 
receiver calibration markings 

Back Numbers Important Announcement 
. We regret to inform readers that owing to 

the closure by the Company of the department 
concerned it will no longer be possible to 
supply back numbers of Practical Wireless and 
Television. 

To ensure obtaining regular copies of these 
magazines readers are strongly urged to place 
a regular order with their local newsagent, or 
to take out an annual postal subscription. 

Reference to past issues of the magazines 
may sometimes be obtained at certain public 
libraries who may hold bound volumes. A few 
libraries are said to offer a photostat service. 
Alternatively, we are always willing to insert 
a free request for specific back numbers in our 
"CQ" column which appears in most issues. 
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electronics 
mastered I 

RI9 
820 

CIO 
300 

L6A 

B LIA 

T3 

T6 

C 39 
C39 1 190p 

Op - II 

by our highly practical 
BUILD, SEE & LEARN system 

Step by step we take you through the apparent 
intricacies of electronics and show you how easily you 

can master the subject. Write for the brochure which 

shows, in full detail, how you can do it. 
J 

o We provide a full range of components and sub- 

assemblies, with details of what they do, so that you 

learn to recognise all the `bits and pieces'. Using 

some of these you are instructed in how to build this 

oscilloscope, simply and quickly. 

You are shown how to read and understand circuit 
diagrams so that you can later build more advanced 

equipment or draw your own diagrams. 

You can construct over 40 kits, including:- 
Valve experiments Electronic switch 
Transistor experiments Simple transmitter 
Amplifiers a.c. experiments 
Oscillators d.c. experiments 
Signal tracer 
Photo electric circuit Simple counter 

Computer circuit Time delay circuit 

Basic radio receiver Servicing procedures 

This course has been designed to help even those who are 

complete newcomers to electronics. No Maths needed ! 

POST NOW 
FOR 

FREE BROCHURE 
BLOCK CAPITALS PLEASE 

rTo: British National Radio School, Reading, Berks. 
I Please send your free Brochure, without obligation, to: 

NAME 

ADDRESS 

P11171 

aCour Students POST COUPON NOW! 
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AMPEX 7.5v. D.C. MOTOR. This 
is an ultra -precision tape motor 
designed for use in the AMPEX 
model AG20 portable recorder. 
Torque 450GM /CM. Stall load at 
500ma. Draws 60 ma on run. 600rpm 
-5% speed adjustment. Internal 

AFIRE suppression 0" dia. 1" spin- 
dle, motor 3" dia. 1g ". Original cost 
£16.50. Our price £4.25. P. & P. 
25p. Mu -metal enclosure available 
75p each. 

SYNCHRONOUS MOTORS. 220/380 Y. 50/60 Hz. 
250 -300 rpm. 75p each. 
MYCALEX MAINS. Shaded pole, 1425 rpm, 3-6" 
spindle. 2 for £1.25. Carriage Paid. 
MAINS INDUCTION MOTOR. Open frame, -rzs" 
spindle, weight, lb. Powerful. 88p each. P. & P. 12p. 

GEARED MOTORS 
"Parvalux" Reversible 100 
RPM Geared Motor. Type 
S .D .14, 230/250v. A.C. 22 lb./in. 
1" spindle. 1st class condition. 
£7.50 each. P. & P. 50p. Also 
limited number only as above. 
Brand New. £150 each. 
P. á P. 50p. 

ELECTRO CONTROL (CHICAGO). Shaded pole 
240v. 50 Hz. 200 rpm. 101b. in. £2.50, P. & P. 25p. 
MYCALEX. Open frame, shaded pole motors, 240v, 
50 Hz. 7 rpm. 28 lb. in. 80 rpm. 12 Ib. in, £2.25 each. 
P. & P. 25p. 

"CROUZET" TYPE 965. 115/240v. 
50 Hz. 47/68 watts. 50 rpm. Stoutly 
constructed. Size: 2 +4" dia. x 3h" long 
plus spindle 1" x r dia. Anti -clock. 
£2.75. P. & P. 25p. 

TYPE 955. Same as above, but 3 rpm. £3.00. P. & P.25p 
UNISELECTORS. 8 Bank 25 -way, 24 volt Double 
sweep. Brand new in maker's boxes £5.25 P. á P. 25p. 
PAINTON BOURNS TRIMPOTS. 1k, 2k, 2.5k, 5k, 
10k, 20k, 50k, 500k. Other Trimmer pots in stock. RIL 
10k. MORGANITE 1k, MEC 200 S? (tubular) 500. Any 
3 for £1.10 carr. paid. 

CURRENT FLOW INDICATOR. 
Ideal for all types of battery opera- 
ted equipment (portable machines, 
tape recorders etc.). Four white 
segments appear when current 
Flows. Coil is 6005 6/12v. Drawing 
only 8 ma on function. Neat in 
appearance. Size: die, 1z" x 
deep. F xing centres 1r". £1.25 each 
Carr Paid 

PRECISION FAN CO. (SMITHS INDUSTRIES) 
DOUBLE ENTRY CENTRIFUGAL FAN /BLOWER. 
This is a beautifully balanced particularly quiet 
running unit giving approx. 90 
cubic ft. /min. The motor is a 2 pole 
shaded pole Mycplex, drawing only 
240ma on run. Weight 21 lbs. 
Sizes: case dia. 3-1 ins. width 
(case only) 3125 ins. Width 
overall (inc. 5.25 ins. Aperture 
3.125 ins. x 1.85 ins. Offered well 
below makers price at £2.95. 
P. & P. 25p. 

Brand New "DISCUS" Centri- 
fugal Blower by Watkins & 
Watson. 240v. 50 Hz. Powered by 
A.E.I. continuous rating 2850 rpm 
motor. Cowl diameter 10 ". Outlet 
flange 2" I.D. Coupling flange 
supplied. These superb precision 
units are ideally suited for Organ construction. 
Offered at approx. half makers price £1250. Carriage 
£1.50. 

L.T. TRANSFORMERS. Prim. 0- 110 -240v. Sec. 4 5- 
0-45v. at 1 amp. Size 14 x 1:i x ir'á'. 60p. P. & P. 15p 

Prim. 220/240 v. Sec. 0- 5- 10 -15 -20 v. at 2 amps. £1.25. 
P. & P. 15p. 
Prim 200/240v Sec 0- 1- 56 -58 -60 at 3.5 amps plus 0-90 
at 100 ma. wax impregnated with screw term blocks. 
Weight 10 lbs £3.60 plus 40p P. & P. 

' `W ODEN ". Prim.10 -0 -200- 220 -240v. Sec. two separate 
windings 6v. @ 4a each. £2.50 plus 30p. P. & P. 

"WODEN" Prim. 0- 110. 200 -220 -240v. Sec. 34- 36 -38v. 
600va. £7.50 plus 50p. P. & P. 

VINKOR POT CORE ASS. TYPE LA. 2103 (core 
LA. 2100). Normal price £1.48. Our price 75p each. 
Special quote for quantity. 

PROGRAMME TIMER BY HONEYWELL. 
A bank of 15 micro- switches are each irhdependently 
operated by 15 pairs of cams which in turn airg, indi- 
vidually adjustable to give switching periods of zero 
to 12 seconds with infinitely variable combinations. 
A mains synchronous motor drives the cam shaft at 

1 rev. per 12 seconds (5 R.P.M.). 
Originally cost £100 plus. 
Many applications such' as light- 
ing effects etc. New in original 
makers cartons. First class val- 
ue at plus 25p. P. & P. 

f. 

ELECTRO-TECH SALES 

Special offer of AMPEX professional tape heads. 
mu -metal shrouded. (Designed for model AG20). 
Full track record, or playback, £3.00. Erase head £2.00 
Set of 3 with mounting bracket and cover £7.50. Half 
track record only, £3.00 each. Carriage paid. 

"BENSON BROS ". 12v. D.C. HEAVY DUTY 
SOLENOID. Size: 3" overall x 1k" x 1 ". Very powerful, 
with secondary low current hold coil, Cont. rated £100 
each. P. & P. 15p. 

"DECCO" MAINS SOLENOID, Compact and very 
powerful. 16 lb. pull. 1 " travel which can be increased 
to 1" by removing captive -end -plate. Overall size 
2" x 24" x 2;" high. £1.50. P. & P. 25p. . 

"MAGNETIC DEVICES" Mains Solenoid: 2" x11" x 
11 "approx.2lb. pull. Plunger Travel 11 ". New in makers 
boxes; offered at half original cost. 75p. P. & P. 25p. 

"FIBRE GLASS" COPPER CLAD. Top grade. One 
size only, 74" x 4e" x -4 ". 3 panels £100. 12 panels 
£3.50. P. & P. 15p. 

"SRBP" COPPER CLAD. Sizes: 7} "x4'4 "x4 ", 
16 for £ 1.00.143 "x5 #"x;6 ", 8 for £1.00. 194 "x74 "z 
4 for £1.00. 

Min "MALLORY" LONG LIFE 
BATTERIES. Type A. RM12 cell 
1.35e. 3,600 ma /H. CAP. 250/300 ma 
cont. current. Size: 2" z 4 ". 5 for £1.00 
or £2.00 per doz. Carr. Paid. Type B. 
Comprises 8 x RM 625 cells. Nom. 
volts. 1.35 each 10.5v. Overall, 
350ma /H CAP. 20/25 ma cont. current. 
Size: 2.4 "x1"xI ". 3 for £1.00 or 
£3.00 per doz. Carr. Paid. 

A.C. /D.C. MIIRON AMMETERS. 
0-5 amps or 0 -8 amps (suitable battery 
chargers etc.). Perspex front. Size: 
1f" z 14 ". Any 2 for £110. Carr. Paid. 

ERNEST TURNER 800µa METER. 
í60S2 movement, 2" case elliptic, plastic 
front, Green- Red -Green uncal lbrated 
scale £1.50 each. Carriage paid. 

BUSINESS HOURS: 264 PENTONVILLE ROAD, LONDON, N.1 Tel. 01- 8377401/2 

9.30 -6 (I p.m. Sat.) p,W.IO From early November our new address will be: -301 Edgware Road W.2 

T -WAVE H ^ SHOR 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliera of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satiefled 
customers- including Technical Collegee, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price £3.80 (poet & packing 20p.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I am 14 years of age and bave 
logged over 130 stations, plue countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
This kit contains all genuine abort -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of come, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All orders 
despatched by return. (Mail order only.),. Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 
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MAINS U#/T8foft 
all types of 

TRANS /3TOR EQUIPMENT 

RUN YOUR TAPE 
RECORDER OFF 
A.C. MAINS 
Mains unit supplied com- 
plete and ready to plug 
into your cassette re- 
corder. (State voltage, 
model and plug required.) 

£250 P. & P. 159 

12 VOLT CAR BATTERY UNIT 
Enables you to run your cassette recorder off 12V. 
car battery. (State 6v or 74v output, model and plug 

. required.) 

PLUS -3 
MAINS UNIT 
Provides three separate 
switched output voltages 
6v., 74-v. and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 
Size 4# x 3f x 24 in. 

L3.00 P. & P. 159. 

£2OO P. & P. 15p 

MAINS UNIT FOR 
ALL TRANSISTOR 
RADIOS, ETC., USING 
PP3 TYPE 
AVAILABLE FOR 6V.j(ALSO 

£1,15 P. p. P. 

MAIN UNITS 
For single outputs, 6v, 9v, 12v, 18v, £2.00. 
For two separate outputs, 44e + 44v, 
13v + '6v., 9v + 9v, £2.50. P. & P. 15p. 
per unit. (P /ease state outputs regd). 

All units are completely Isolated from 
mains by double wound transformer 
ensuring 100% safety. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 

Extra lean with plug to fit 
your cassette recorder 
509. (State model and 
plug required.) 

LOOK AT THESE PRICES 

CARTRIDGES 
Acos GP67 -2, GP91 -350 £1421 ; Acos GP93 -1 

£0-884 ; Acos GP941 £1.62+ ; Sonotone 9TAHC 
£1.97k. All above in makers' cartons. BSR X411 
£150. 

THIS MONTH'S SPECIAL OFFER 
Garrard SP25 Mk. III with KS40A cartridge. 
In good quality teak plinth with perspex dust 
cover. Complete with all leads ready to use £20. 
SP25 Mk. III deck only less cartridge £1287. 

PLUGS & SOCKETS 
Phono plugs, assorted colours 4411 ; 45p per doz.; 
Coaxial plugs, aluminium 71p; Coaxial couplers 700; 
2 pin DIN plugs 15p; 3 pin DIN plugs 15p; 5 pin 
DIN plugs 17p; 2 pin, 3 pin & 5 pin DIN sockets 7tp; 
Wander plugs 2 }p; sockets 34p; Banana plugs 5tp; 
Sockets 6p; 3-5mm J /Plugo 7tp and 121p; Standard 
J /Pruga with solder terminals 10p ; Chrome 15p : 

Side Entry J /Plugs black and chrome 24p; Insulated 
j /sockets -o /cct 20p, c /cet 17p. 

ELECTROLYTIC CAPACITORS 
402' 150v 4p ; 8uF 500v 159 ; 10uF 150v 4p ; 

125F 25v 4p ; 16uF 450v 14p ; 16uF + 16uF 
450v 2399 ; 30uF 10v 4p ; 50äF 30v 4p ; 

100uF 9v 4p ; 100uF (2v 4p ; 150uF 12v 4p ; 

1500uF 30v 19p; 10uF 16v 7 1p; 5000uF 25v 509; 
10,000uF 25v 75p ; 20,000uF 30v 21.05. 

MICROPHONES 
Acos Mie 45 2144 ; Acos Min 60 99tp ; Planet 
CM70 £150 ; Hand Mike 75p. 

VALVES 
PY81 36p ; PCL82 39p; EF.183 45p ; EF184 45p 

Postage extra. 

GEORGE FRANCIS (Dept PW), 
12 - 14,. MIDDLE GATE, NEWARK, NOTTS 

Telephone : Newark 4738. 
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MONTHLY 
NEWS FOR 
DX LISTENERS 
THE first reporter this month is Terry Gibbs of 

Swindon who uses a Murphy `Overlander' 
receiver and a long -wire which he has recently 

extended to 500 feet. This equipment enabled him to 
hear :- 

3905 New Hebrides B.C. in broken English at 0700. 
4895 Mauritius B.C. in English at 1800. 
4895 R. Malaysia in vernacular at 1240. 
4926 R. Bata, Guinea (Equal.) at 2300. 
4975 R. Timbira, Brazil in English at 2330. 
6055 R. Continental, Peru at 0600. 
9610 VLX9, R. Perth, Australia at 1200. 

11835 4VEH, R. Haiti in English at 2345. 
Philip Nichols of Longlevens, Gloucester has an 

Eddystone 830 receiver and a 50 foot long -wire at 
19 feet helping him to hear:- 

6010 RT Belge, in French at 1506. 
9630 R. Sweden with sign -on at 1100. 
9555 CBC, Canada in French at 1830. 
9582 R. Australia in English at 1832. 

10530 Alma Ata in German at 1740. 
11620 AIR, Delhi in English at 1820. 
15200 Nigeria noted at 1835. 
15265 R. Afghanistan in English at 1815. 
15345 R. Kuwait in English at 1730. 
21460 HCTB, Quito, Ecuador in English at 1900. 
21495 R. Portugal in English at 0840. 
21690 WIBS, Windward Is. at 2124. 

A new reporter this time is Ian Alexander Kelly 
of Bulawayo, Rhodesia. Ian's equipment is best 
described in his own words : "My equipment com- 
prises of two radio receivers, a 5 -band a.m. /f.m. 
supersonic PR127 (11 transistor) and a 6- transistor, 
3 -band home -made regeneration receiver. There are 
four different types of antenna systems which I use, 
there is a 100 foot inverted `L' aerial; a 200 foot 
centre -top aerial; a 9 foot telescopic aerial and the 
internal telescopic aerial on the 5 -band set." That 
impressive line -up enabled him to hear: - 

2306 RSA, South Africa at 2045. 
3250 Lourenco Marques, Mozambique at 2100. 
3295 R. Lusaka, Zambia with news at 2105. 
9410 BBC World Service to Europe at 2056. 
9505 R. Belgrade, Yugoslavia at 2010. 

11815 NHK, Japan in English at 1600. 
11935 R. Portugal in Portuguese at 1830. 
11980 R. Prague, Czechoslovakia at 1815. 
15350 ORTF relay from Brazzaville (Congo), 2028. 
15400 Ulan Bator, Mongolia at 2345. 
15600 Manila, Philippines at 1335. 
21501 R. Accra, Ghana at 1500. 
21520 SBC, Berne, Switzerland at 1900. 

Another new reporter is Ronald L. J. Winson of 
Reading whose equipment consists of a Codar CR70A 
and an 80 foot long -wire antenna. 
6020 R. Nederland in Spanish at 2130. 

11970 R. Bucharest, News in Spanish at 2130. 

THE BROADCAST BANDS 
Malcolm Connah 

Frequencies in kHz Times in GMT 

15295 Sweden Calling DXers at 0000. 
15325 CBC, Canada in English at 2115. 
21700 Vatican. Radio with News at 1245. 

Ross Pullen of Crawley has added an 18 foot 
vertical aerial and had his Murphy A72 re- aligned 
giving the following results :- 
9510 RTA, Algeria in French at 1215. 
9575 Gronlands Radio (Greenland) in Danish at 

2207. 
11735 R.T.V. Morocco in English at 1720. 
15018 Hanoi Radio in English at 2000. 
15115 KBS, Seoul in English at 0630. 
15115 R. diff. de Sao Paulo, Brazil at 2335. 
15170 ELWA, Liberia in French at 2040. 
15200 Nigeria in English at 0735. 

Neil Smith of Sutton Coldfield used his Unica 
UNR -30 receiver and a 170 foot long -wire to hear the 
following stations :- 
7100 RSA, South Africa in English at 1900. 
7108 R. Budapest in English at 1900. 
9620 R. Belgrade, Yugoslavia in English at 2312. 
9615 Vatican Radio in English at 2154. 
9770 Austrian Radio in English at 1130. 
Tony Alcock of Bath has a Codar CR70A receiver 

and a Joystick antenna which helped him to hear: - 
9620 Radio Belgrade, Yugoslavia at 2200. 
9805 R. Cairo, U.A.R. noted at 2235. 
9833 R. Budapest, Hungary. 

11060 Radio Vilnius, Lithuanian SSR. at 2240. 
11740 Vatican Radio noted at 2045. 
11765 Radio Australia noted at 0845. 
15345 Kuwait B.S. at 1723. 
17810 R. Nederland, Bonaire relay at 2230. 
17825 Radio Sofia, Bulgaria at 1920. 

News 
Peter Reed of Brighton has a R1155N receiver and 

a Joystick antenna. Peter used his equipment to send 
in several items of news including: - 

Finland: Radio Finland can be heard from 2000 to 
2100 on the following frequencies: 9530, 11755 and 
15185. 

Ceylon: The Ceylon Broadcasting Corporation 
transmits to Asia at 0212 on 15120 but the broadcast 
can be heard in this country. 

Tahiti: Faint signals have been picked up from 
Radio Tahiti on 11825 at 1630. 

Turkey: Radio Ankara has been heard broadcasting 
at 2300 on a frequency of 15160. 

Reports should arrive by the 15th of the month and 
be addressed to the author at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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IT'S happened! A log has been received for 70cm. 

Honours for being first go to Nick Richardson 
(Wendover, Bucks) who has a 46- element multi- 

beam at 33ft. Receiving line -up is a BF180 preamp, 
AF239 converter, i.f. amp. and a Trio 9R59DE tuning 
28- 30MHz. The log shows the great majority of 
stations using a.m. on 70cm. Callsigns logged include: 
G2RD, G2FNW, G3BNL /P, G3COJ, G3DAH, G3EHM, 
G3HAZ, G3HXS, G3KEQ, G3KMS, G3LQR, G3LTN, 
G3ZYC, G5QA, G5UM, G6GN, G8ACN, G8AMG, 
G8ANZ, G8ARC, G8ATS, G8AZU /P, G8BBB, 
G8BGC, G8BII, G8BQH, G8BSH, G8CIT, G8DDC /P, 
G8DXJ /P, G8EFX /P, G8ERW, G8APZ /P (Merioneth- 
shire), GW8AWS /P (Flintshire). 

Down on 144MHz, Nick uses an 8- element Yagi at 
28ft. feeding an f.e.t. preamp, Garex converter, i.f. 
amp into the 9R59DE. Goodies on 2 metres were : 

DL1XJ, ON5NY, GW3GIZ, PAOBDH, PAOCBN, 
PAODTC, PAORLS, PAOTLX, PAOUVP all s.s.b. On 
a.m., 144MHz sigs. were received from: DLODD, 
DK1OV, F1AOY, F1BCI, F3LP, ON5UI, PAODMS. 

"I am 12 years old," claims Paul Dumpleton of 
Dunstable. Paul uses a Cossor domestic receiver and 
a television aerial "mounted on the chimney." The 
log shows plenty of EU activity on 14MHz such as 
DJ, DK, DL, DM, EI, F, HA, HB9, Il, LA, OH, OK, 
ON, OZ, SM, UA and YU. From further afield: 
DU4CC, ET9SPI, KANKI, K6YRD, VU1HH, VK3AP, 
WA6EGL, 4U1ITU, 9HIBG, 9K2AM, which is pretty 
good going no matter how old you are. 

Stephen Hopkins (Gloucester), admits that ". . . 

this is the first report I have sent." Receiver is a 
H.A.C. DX Mkt with a "slight modification." Antenna 
is 40ft. end -fed and raised EI9Q on 3.5MHz, F6ARC 
on 7MHz and HB9XUM /M, K1NJE, ON8WF /A, and 
W2BLQ on 14MHz s.s.b. 

Stephen Terry writes from Banbury to take me 
to task for my remarks about the l.f. bands and DX. 
He includes the following callsigns as evidence of 80 
metre activity: FP8CT, JY1 /B, LU7AAC, OY7JD, 
PJ2CW, PY3APH, PY7AF, VE1AM, VE1ZZ, VE2XD, 
VE3FXT, VO1FG, ZS1MH. 

Even dreaded 7MHz was persuaded to reveal 
signals from: CX7AP, HK3LT, PZ1AX, TF5TP, 
UW9AF, VP2AA, YV1BI, YV5CYA. All are s.s.b. and 
received on a Lasky's Skyrover MkII with a 120ft. 
end -fed. 

Alan Newman, G8CXC (Portsmouth) used an 
HW17 transceiver on 144MHz to work PAO -RKS, 
PVC, CSL, ON5RE. Antenna is a 14- element Para- 
beam at 21ft. although Alan says he is at zero feet 
a.s.l. On 80 metres s.s.b. using 9R59DS, Alan logged 
CT2AK, FP8CT, FPOCA, KP4AN, KV4FZ, LU7AAC, 
PJ2CW, PZ1AX, PY1HA, PY3CIQ, PY7AF, PYOPK, 
TF3EB, WA6EGL /P /TF, VE1AAN, VOlAR, WA1KK, 
WA3WFJ, ZB2CC, ZP3AQ. Having received these 
(plus a long list of others) in some 3 hours of 
listening time, Alan is sold on 80 as a DX band and 
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THE AMATEUR BANDS 
David Gibson, G3JDG 

Frequencies in kHz Times in GMT 

is now polishing up his c.w. 
Another first -timer with a log for this column is 

David Bettington (Upton) who has a CR150 which, 
he claims, "... is older than I am." A 20 metre dipole 
just fits into the loft -shack and gave s.s.b. messages 
from: JH1OMS, KP4DEY, OX303, VP2MF, WA20YP/ 
MM, 4X40H. 

Richard Mortimore (Cardiff) can now receive 
c.w. at 20w.p.m. His log for 21MHz (c.w., of course) 
reads: CO2FC, EL2CB, JA4ONC, JA5FQU /MM, 
JH1WKS, JHIYCW, K9YXA, LU9FAN, PY1KEK, 
WB6VVZ /MM, YV4AQ, 3AOML, 4Z4KKI. Receiver 
is a 9R59DS and antenna is a 60ft. long wire. 

Tom Brosnan (tnx QSL OM) uses a Windom 
antenna on 20 metres to feed his JR3L0 receiver. 
Signals received (s.s.b.) include: AP5HP, EQ2BQ, 
ET3USA, JA1HBC, JAIJTH, JA6YG, KR6JX, TI2JU, 
VU2NH, ZE1DP, 9M8DEA. Fifteen metres s.s.b. 
revealed: CR6IY, JA6BSM, VQ9R, WB4BFZ, ZS50V, 
5Z4MW, 3V8ZK. QTH is Tadworth in Surrey. 

The Modular Three featured in P.W. is the 
receiver used by M. Evans (Good Evans!) The 
antenna system consists of unspecified lengths of 
wire "tangled round the garden and fed to an a.t.u. 
with a coil former made from a drain pipe," Eighty 
metre sigs received from: CR7IC, CT1IPS, CT2HK, 
EA4LH, EL9LS, FOHH /M, JY1, OY2R, OY7JD, 
PY7AF, VE1IE, VP5KG, VP9GQ, WA6EGL /TF, 
ZB2CC, ZL3LE, ZL4JFA, ZS1MH, ZS5LB, 3V8ZK, 
5Z4KL, 9K2AL. 

Good samaritan of the month is G3ZRD who resur- 
rected an ailing B40 belonging to a sad Crispin Hen- 
derson. Just to show how well things are going now, 
Crispin sends in a multiband, multimode log. On 
160 c.w.: EI8H, EI9J. Signals on 80 s.s.b.: CT1MK, 
K4QM, VE1IE, W3EFX, W5SZ, W8KEX. Best on 
40 c.w. were VK3CC and YV5DRN. Twenty c.w. 
raised: EA8FE, GM3UYF, HC8GG, HP7KAL, OX31111, 
PY7GV, SMOFY, W7HBQ, ZC4CB, ZL2IR, 7Q7AA, 
9H1BB. While s.s.b. on the same band was received 
from: CE3OE, HKIBQR /P7, KZ5OD, OY9LV, 
VK7MB, 4X4KM, 9K2AM, 9Y4VV. Fifteen c.w.: 
CR7FM, PY2YCC, YO6KBM, and s.s.b.- KP4AOW, 
LU5MAO, LU8LH, PY5DI, YV6JB, 4X4GB, 5Z4GK. 

Many happenings in October for the keen contest 
enthusiast. October 9 -10, 21 -28MHz telephony contest; 
9 -10, VK /ZL Oceana c.w. contest; 13 (and 27), 
70MHz contest; 23-24, 7MHz c.w. contest -well worth 
a listen; 30 -31, 432MHz contest; 30 -31, CQ WW phone 
contest; November 6 -7, 144/432MHz c.w. contest; 6 -7, 
7MHz phone contest; 6 -8, CHC/FHC-both phone and 
c.w.; 7, OK contest. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12, Cross Way, Harpenden, Herts. 
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PREMIER STEREO SYSTEM "ONE" Consists of an all traneicter stereo 
amplifier, Garrard 2025 T!Qauto manual record player unit fitted stereo mono 
ceramic cartridge with diamond stylus and mounted in teak finish plinth with 
perseer cover and two matching teak finish loudspeaker systems. Absolutely 
complete and supplied ready to plug in and play. 2300 amplifier has an output 
of 5 watts Der channel with inputs for pick -up, tape and tuner also tape 
output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on /off. 
Solid teak cabinet with aluminium front panel. Sim 125' x 41 x 3 }' high 
(Amplifier available separately if required E14.95 Carr. 40p). 
PREMIER STEREO SYSTEM "TWO ", as above but with Garrard SP25 
MK III -ONLY £47. Carr. £175 

PREMIER HI -FI OFFERS 
Amstrad 8000 
Stereo Amplifier 
(List £2595) 
Philips 580 
Stereo Amplifier 
(List £29.00) 
Rogers Ravensbrook 11 

£39.50 Stereo Amplifier in teak 
case (List £52.50) 
Rogers Ravensbourne 
Stereo Amplifier in teak 
case (List E64) 

£16.75 
£21.00 

NOW AVAILABLE AGAIN ! ! 
MODEL SA61203 Stereo Amplifier 
-Return of this popular model 
I000's have been sold. 

9.50 NOW AT NEW 
LOW PRICE 

Metrosound ST20 
Stereo Amplifier in teak 
case (List £36) 
Goldring GL75 
less cartridge (List E41.61) 

Garrard SP25 111 
less cartridge 
Garrard SP25 Ill with 
Goldring G800 cartridge 
(List E28.35) 
Garrard AP76 
less cartridge 

£24.50 
£29.00 
£11.90 
£18.40 
£19.50 

Garrard 3500 with £9s97 Sonotone 9TAHCD stereo 
cartridge (List E1550) 

Garrard 2025 T/C with 
Sonotone 9TAHC 
Diamond Cartridge 
Garrard 2025 T/C with 
Sonotone 9TAHC 
Diamond Cartridge 
ready wired in teak plinth 
with cover 

£8.97 

£14.00 

Carriage and Insurance 50p extra any 
item. 

ONLY 

£40.95 
carr. £1.75 

PREMIER STEREO SYSTEM "THREE" This consists of KLINGER KCS03 
stereo amplifier giving 6 watts rme per channel with Bass, Treble, Volume and 
Balance Controls, Inputs for Magnetic and ceramic pickup, tuner, tape in and 
out. Stereo earphone socket. Garrard SP25 Mk III in teak finish plinth with 
corer and fitted Sonotone 9TAHCD diamond stereo cartridge. A pair of.HMF 
Speakers sue 161' x 101' x 9" fitted EMI units completethe matching system. 

ONLY £57.75 Carr. £1.75 
ALL SYSTEMS SUPPLIED WITH FREE LEADS AND PLUGS 

SP25 MKIII SPECIAL I 
GARRARD SP25 MK HI 

SINGLE RECORD 
PLAYER . 'FITTED 

GOLDRING 850 or AT68 
MAGNETIC STEREO 
CARTRIDGE as avail- 
able. COMPLETE IN 
TEAK PLINTH WITH 
RIGID PERSPEX 
COVER. 
Total list price over £29. 

PREMIER PRICE 

£19.90 
P. a P. 50p. 

HI -FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Pitted 
Ills speaker units with 
soft padded ear muffs. 
Adluetabfe headband. 
8 ohms impedance. Com- 
plete with Eft lead and 
stereo Jack plug. 

£2.47 W 
STEREO STETHOSCOPE SET Low imp, £1.81 

P. á P. 10p 
MONO STETHOSCOPE SET Low Imp. 52p, P. S P. 10p. 

WELLER "EXPERT" SOLDER 
GUN. Saves time and simplifies 

soldering in the home and service 
dept. Two position trigger gives instant 

dual heat. 
watt. 240 volt 0A.C. £3.97 P 

30p 

Marke man "Sold ering Iron. Lightweight y pencil bit. Ideal for regular bench use 
and around the home. 25 watts. 240 volt 

A.C.£1.50 PS P 15p 

VERITAS V -149 MIXER 
Battery operated 4- eluumel audio mixer providing tour 
separate inputs. Sine 6 x 3 x Sin. suitable for crystal micro- 
phone low impedance micro- 
phone, with transformer. 
radio, tape, etc. Mas. Input 
1.5v. Max. output 2.5v. Gain 
6 dB. Standard jack plug 
socket inputs, phonoplugs 
output. Attractive teak 
wood gram finish case. 

tÓDÉ II L £3 MODEL £3.47 P. a P. 12p 

E.M.I. 13 X 8in. 
HI -FI SPEAKERS 

Fitted two 25m tweeters and 
crossover network. Impedance 
R or 15 ohm. Handling capa- 
city 10W. Brand new. 

£3.47 P. á P. 40p 

TAPE CASSETTES 

C60 (L.) 37p 
glfó"5 

C90 (9°n) 62p g1 
0120 (min.) 67p ;1'5'5 
P. á P. 5p. 

FREE CASSETTE HEAD CLEANER with 
every 10 cassettes purchased. 

All cassettes can be supplied with library cases 
at 3p. extra each 

" VERITONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth output throughout the entire audio range. Double wrapped- attractivelyboaed 
LPS 3' 250' P.V.C. £Bp DT8 5f' 1800' POLYESTER £122 
TT3 8' 450' POLYESTER 37p TT8 51' 2400' POLYESTER £1.87 
DT3 35. 800' POLYESTER 57p SP7 7" 1200' P.V.C. 62p 
SP5 I' 800' P.V.C. 42p LP7 7' 1800' ACETATE HP 
LP5 5" 900' P.V.C. 50p DT7 7" 2400' POLYESTER £125 
DT5 5' 1200' POLYESTER 75p TT7 7' 8600' POLYESTER 8240 
TAPE SPOOLS 3" 5p, 5', 55 ", 7' 9p, 
Poet and Packing 3' 5p, 5', 25 ", 8p, 7' 10p. (3 reels and over Poet Free). sa".2400 i.e riNillnrO POLYBIER 

PREMIER RADI I +OXFORO ST. 

-slid-) L 

10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01 -636 34512639 --I TOTTENHAM COURT RD. 

HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01 -636 3451 
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GOODS 
ALL BRAND NEW 

in manufacturer's sealed cartons. 
GUARANTEED 12 MONTHS. 

SONY LEAK SINCLAIR TELETON ARMSTRONG - 

HORENS PHILIPS K.E.F. - TEAC - ROGERS PIONEE 

SPECIAL OFFER £19.50 5' "`.a'` 3000 
Mk. u 

Garrard SP15 Mk 111 Goldring 
G800H Teak plinth and tinted cover 
Ready wired for immediate use. 
Please add EI 15 for post & packing 

TURNTABLES 
Please add 75p for P. & P. 
'Garrard SP25 Mk Ill ... 110 45 
'Garrard 2025TC with 

stereo cart. 
'Garrard 2025TC with 

Sonotone 9TAHC £8.95 
*Garrard 3000 with 

Sonotone 9TAHC 
*Garrard SL65B 
*Garrard AP76 ... 
Garrard SL72B ... 
'Garrard 51.756 ... 
'Garrard SL95B ... 
Garrard 401 ... 

"B.S.R. MP60 
Pioneer PLI2AC ... 
Thorens TD 125 ... 
Thorens TD 125AB 
Thorens 150 ABII 
Goldring GL69 /2 
Goldring GL69 P2 
Goldring GL75 . . 

Goldring GL75P ... 
Goldring AP76 . L21.95 

'Items marked can be mounted in 
plinth and cover, ready wired for 
14.50 extra plus 25p for post and 
packing. 

£13.00 

L10.25 
L1325 
£1995 
£2400 
E26.00 
L35-50 
E27-00 
E10-75 
E36.00 
£62.50 
£89.50 
142-50 
£21-00 
L2950 
E29.00 
E36.50 

AMPLIFIERS 
Please add Sop for P. & P. 
Armstrong 521 (cased) ... £41.95 
Amstrad 8000 ... ... £17.70 
Dulci 207 ... ... ... £1595 
Dulci 207m... ... ... £21 .00 
Europhon 10 + 10 £1450 
H. L. Audio 707 ... ... Eí7.75 
Metrosound ST20... ... £2475 
Metrosound ST2OE ... £26.95 
Philips R580 
Pioneer SA500 ... ... 441-50 
Pioneer SA700 ... ... 167.00 
Pioneer SA900 £94.50 
Rogers Ravensbrook Chassis 135.00 
Rogers Ravensbrook Cased L40.25 
Rogers Ravensbourne Chassis 144.50 
Rogers Ravensbourne Cased £48.00 
Sansui AU101 ... ... 13400 
Sansui RA500 ... ... L38.00 
Sansui AU222 ... ... £4550 
Sansui AU666 ... 175.00 
Sinclair 2000 Mk. I ... £21 00 

£22 50 
me air £31 SO 

Sinclair PRO 60/2 + Z30/ 
PZ5 ... ... ... £15.75 

Sinclair PRO 60/2 t Z30/ 
PZ6 

Sinclair PRO 60/2 + Z50/ 
PZ8 /Trans. 

Sinclair AFU 
Teleton SAQ206B (New 

product) ... ... £19.95 
Wharfedale ... ... 149 75 

CARTRIDGES 
Please add 10p for P. & P. 
Goldring G850 .. ... 
Goldring G800H ... ... 
Goldring 0800 ... ... 
Goldring G800E ... ... 
Goldring GBOOSE .. 
Sonotone 9TAHC Diamond 
Shure M3DM .. ... 
Shure M44 /5 /7 /C ... ... 
Shure M555 
Shure M75E ... 
Shure V IS Type 2 ... 
Shure M44E ... 
Shure M3IE ... 
Shure M32E 
Audio -Technica AT66 
Audio -Technica AT35 
SMC 101 ... ... 
MC IS ... .. 

KIT RADIOS 

£3.75 
£4.95 
£6.75 

£10.50 
115.25 
E1.75 
£4.75 
£7.00 
£8.75 
£1350 
118.00 
£8.00 
£8.50 
£8.00 
£4.95 

£14.25 
£2.79 
£4 50 

Smallest Radio in the world. 
5 years guarantee. 
Sinclair Micromatic Radio L2.75 
Ready assembled . ... £3.25 
Batteries 24p extra 

PLINTHS & COVERS 

£3.20 (as illustrated) 
plus 35p post & packing 

Finished in real teak veneer with 
tinted dustcover. Ready to use (fully 
assembled). Suitable for Garrard 
SP25: 2025TC: 3000: AT60: 2000: 
2500: 3500: 5100: 1025: SL65B. 
Also for B.S.R. McDONALD 
MP60 and others. Plinths and 

f P7: A: 7: S7rs or A6P75SL2B : 

51.958. 14.20 plus 35p post and 
packing. Also finished in walnut to 
match Japanese equipment -no extra 
charte. 

Dept.P.w.3174 Pentonville Road, London, N1. Telephone 01. 2781769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01- 550 1086. 
Open Monday to Saturday 9.30 a.m. to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS: Order 
with confidence. Send Postal Order, Cheque. 

Money Order. Bank Draft. Giro or Cash by Registered 
Mail. CALLERS: Please note that cheques can only be accepted together 
won cheque cards (not Barclay Card). 

2 minutes from KING'S CROSS. EUSTON 8 ST. PANCRAS 
on main road leading to the East and West Country 
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M. L B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

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

EX -ARMY 88 WALKIE TALKIES. 3 channel. Less handset. Untested 
but complete and in clean condition. With circuit. £4.75, two for £8.00 

9 TRANSISTOR 4SSKc /s IF STRIPS. Ideal basis for receiver. £120 
6 to 12 VOLTS DC TRANSISTOR CONVERTER. 6v DC input 
12v DC output at 4 amps conservatively rated. Ideal for VW owners. 
Brand New. 15.40 

AD 108D MARCONI COMMUNICATION RECEIVER. 9 minia- 
ture valves plus Xtal filter and tunable BFO covering 260 to 510 Kc ¡s 
and 2 to 18.5 Mc ¡s in 4 switched bands. Slow motion deal with logging 
scale. Originally intended for 24v DC operation but supplied with 
details for conversion to mains. In very clean tested condition. 

EIS50 

12v INVERTER TRANSFORMERS. Complete with circuit to 
build inverter to give 350v output at 300 m /a. £220 

GEIGER COUNTERS. Well -known contamination meter comprising 
main unit fitted with meter marked in Milli Rontgens hour, probe lead 
and carrying case. Audio output available from socket on front panel. 
Supplied new or as -new condition. Model I fitted with vibrator PSU 
using 5 pen cell batteries. £485 

MB2 /20A TWO METRE TRANSCEIVER. Rx tunable over 2 metre 
band. 20 watts RF output AM modulated. Ideal for mobile or fixed 
station. Only requires connection to speaker, aerial and 12v DC 
supply to become fully operational. Full details on our lists. £50.00 

All prices include carriage, packing, etc. U.K. 

Send SAE for full lists with many bargains of general interest. 

YOUR CAREER in 
RADIO & 

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

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

11 71 

BRITISH NATIONAL RADIO SCHOOL 
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TAKE 2 
JULIAN ANDERSON 
A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

THE term "general purpose" amplifier is rather 
a sweeping one; a design suitable for one 
function may be poor for another. However, 

the characteristics of the one described here will 
allow it to fulfil a variety of needs. 

The output is in the order of 750mW, peanuts 
perhaps when compared with the modern day "block- 
busters" but still quite sufficient for most purposes. 
For those who find it hard to relate output in watts 
to actual loudness, 750mW is the sort of level 
produced by a large portable transistor radio at full 
volume, which, of course, is adequate for most 
purposes. The input impedance of the amplifier is 
high which gives it far more versatility than low 
impedance types. It is perfectly O.K. to feed a low 
impedance source into a high impedance amplifier, 
though not the other way around. The cheaper sorts 
of transducers are usually high impedance, such as 
crystal pickups and microphones. 

I hope that no one thinks that 
I am cheating, for our £1 limit 
does not include the battery, 
loudspeaker or the on -off switch; 
the latter should preferably be 
incorporated with the volume //X 
control. 

Cl 

THE CIRCUIT 
The first stage of the ampli- 

fier, represented by Trl, is an 
emitter follower. This configura- 
tion has a very high input imped- 
ance, here it is likely to be at 
least 1MI1 though the actual 
figure depends on the gain of 
the transistor used. The volume 
control, a 5kil potentiometer, 
is directly in the emitter of the 
first transistor. If you do not 
require the high impedance 
input, this complete stage, to- 
gether with Cl and R2, can be omitted, coupling the 
input directly across the volume control, however, 
although no gain will be sacrificed, it means that the 
input impedance will only be 5kO and this makes it 
rather less versatile. 

The output from the volume control feeds into a 
fairly conventional driver /complimentary pair audio 
output stage. Tr2 operates as a conventional amplifier 
with a collector potential equal to half the supply 
potential. When the signal swings negative with 
respect to this potential, Tr4 conducts and Tr3 is 
held off; when the signal swings positive, Tr3 con- 
ducts and Tr4 is held off. 

The output appears at the emitters of the two 
transistors and is coupled via C3 to the loudspeaker. 

o 

Rt 
1M 

VR1 
5k 

No. 31 
GENERAL PURPOSE AUDIO AMPLIFIER 

* components list 

Tri 2N2926 (any colour) 
Tr2 2N2926 (any colour) 
Tr3 AC176 
Tr4 AC128 
Ri 1M0 }W, 5% type 
R2 2^2k0 
R3 220k0 
R4 47kd2 
RS 470 
R6 4700 
Cl 51/F 12V 
C25µF12V 
C3 100p.F 12V 
C4 100ir.F 12V 
CS 0.11S 
VR1 5kS2log. pot. 

.11 

lip 
11p 
16p 
20p 
1p 
1p 

1p 
1p` 
1 p 

4p 
4p 
4p 
4p 
4p 

12p 

96p 
Prices are those recently advertised in Practical 
Wireless and may have changed. No allowance is 
made for minimum order costs or for post and pack- 
ing; these should be checked before ordering. 

-continued overleaf 

Fig. 1: The circuit of the amplifier. 

e o'4b- 
swi 

LS 
8-15 

b c e 
Tri -Tr2 ± 

B1 9 

=I C4 

Breaks in copper strip 

Spot 

e b c 
Tr3-Tr4 

Input -Q--O-O-ç; .T.o o o o o O 

VR1 c !rt' 0 70¿ ó ö ö 
-g 5 !' 
-'!__ïl 

LS 

Fig. 2: A suggested layout on Veroboard. 
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TAKE 20- continued from previous page 

Negative feedback is applied via R6 which is coupled 
to the "live" side of the speaker. Circuits of this 
type usually include resistors of 11Z or 21Z in the 
emitters of the output transistors but if the battery 
supply does not exceed 9V these are not really 
necessary. If the supply voltage is increased greater 
output is achieved but the output pair will overheat 
and eventually blow. 

CONSTRUCTION 
A suggested layout for the amplifier is shown in 

Fig. 2, but this is not critical. One point must be 
carefully checked. If R5 is not connected properly the 
output transistors will blow instantly, so be especially 
careful here with regard to dry joints etc. The 
speaker impedance can vary over a wide range and 
even 311 types work perfectly well though it is better 
not to go this low and 811 is the lowest that should 
be used for any length of time. 

TOT! TOT!! 

SERVICING -Part 6. October issue 
Vite apologise for the wrong c -rcuit being gi 
Fig. 1. The correct circuit is shown below. 

TESTING SURPLUS TRANSISTORS. October i 
The battery polarity is shown" reversed in Fig. 4b 

BINDERS 
If you are one of the tens of thousands of readers who 

keeps his old issues why not keep them neatly in our 
specially designed binder? 

The cost is 85p, post paid, and when ordering please 
state the volume number (if any). 

Orders should be sent to: The Binding Department, 
Practical Wireless, Carlton House, 66 -69 Great Queen 
Street,. London WC2B 5DD 
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Digital Frequency Counter- continued from page 616 

switch S2 can now be connected. The temporary 
wires should be removed. 

Overall Check 
The crystal oscillator should be allowed to run for 

about 20 minutes and then the frequency should be 
checked and set against Droitwich as previously 
described. 

Using an audio oscillator and then an r.f. signal 
generator check the operation pf the counter on 
signals of various frequencies and amplitudes. The 
`LEVEL' control should be adjusted carefully so that 
the input signal operates the input clipping stage 
correctly and ensures reliable operation of the 
counter and display. 

The top operating frequency should be in excess 
of 15MHz and may be as high as 25MHz depending 
on the integrated circuits used. The time measure- 
ment may be checked by measuring the duration of 
one cycle of the 50Hz mains. A few volts from a 
mains stepdown transformer is suitable for this. With 
the function switch in the `mS' positions, the time of 
one cycle will be very close to 20mS, depending on 
the true frequency. 

In common with all digital frequency timer/ 
counters of this type there is always the possibility 
of an error of one least significant digit. This is due 
to the input signal not being synchronised with the 
crystal oscillator from which the counting period is 
derived. For example, during one counting period 
n cycles of the input signal may be counted. The next 
counting period may be very slightly shifted in time 
with respect to the input signal so that this time 
n+ 1 cycles are counted. This error is not present in 
the internal check, position 6, as here the signal 
being counted is synchronised with the gate period, 
one having been divided from the other. 

TO BE CONTINUED 

TELEVISION 
SIMPLE UHF AERIAL PREAMP 
A recent transistor, the BF272, is used in a 
simple circuit housed in a 35mm. film can. The 
emphasis has been placed on simple construc- 
tion and minimum expense. The earlier ÁF139 
can be used as an alternative, reducing the cost 
still further. 

SERVICING TV RECEIVERS 
Continuing our coverage of chassis widely used 
in the rental trade, next month we deal with the 
Plessey /Defiant 9A50 -9A52 series. 

PANORAMIC MONITOR 
Or things you can do with varicap tuners! 

These are now readily available and are very 
versatile. One application highlighted is as a 
Band monitor -the tuner is swept across the 
Band and the output monitored on an oscil- 
loscope. 

NOVEMBER ISSUE on sale OCTOBER 22nd 

We regret that, due to shortage of space. I.C. of 
the Month and Servicing, Part 7 have had to be 
held over until next month. 
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High fidelity Monolithic Integrated 
Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi -Fi amplifier, the 
IC.10, Now we are delighted to be able to 
introduce its successor, the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 

1. Higher power. 
2. Fewer external components. 
3. Lower quiescent consumption. . 

4. Compatible with Project 60 modules. 
5. Specially designed built -in heat sink. 

No other heat sink needed. 

6. Full output into 3, 4, 5 or 8 ohms. 
7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. 'NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 Hz to 100KHz ± 
1 dB. 

Total Harmonic Distortion Less than 
1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 

Power Gain 90dB (1,000,000,000 times) 
after feedback. 

Supply Voltage 6 to 28 volts (Sinclair 
PZ -5 or PZ -6 power supplies ideal). 

Size 22 x 45 x 28 mm including pins and 
heat sink. 

Input Impedance 250 Kohms nominal. 

Quiescent current 8mA at 28 volts. 

Circuit Amplifier 
With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick -up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project -60 range 
such as the Stereo 60 and A.F.U. may be 
added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

Price, inc. FREE 
printed circuit board 
for mounting. 

£2.98free Post L 
SINCLAIR GENERAL GUARANTEE 

Should you not be completely satisfield with your 
purchase When you receive it from us, return the 
goods without delay and your money will be 
refunded in full, including cost of return postage, at 
once and without question. Full service facilities are 
available to all Sinclair customers. 

Sinclair Radionics Ltd, London Rd, St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St Ives (048 06) 4311 
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Sinclair Project 60 
The World's leading range of high fidelity modules 

New! 
Project 
605 
The easy way 
to buy and 
build 
Project 60 
Project 605 is one pack containing: one PZ5, 
two Z30's, one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 
eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 
Complete Project 605 pack with £29,95 comprehensive manual, postfree 

All you need for a superb 30 watt high fidelity 
stereo amplifier. 

Sinclair Radionics Limited, London Road, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel : St. Ives (04806) 4311 

sinclair 
636 

Project 60 offers more advantage to the constructor and user of high fidelity equipment than 
any other system in the world. 
Performance characteristics are so good they hold their own with any other available system 
irrespective of price or size. 
Project 60 modules are more versatile - using them you can have anything from a simple 
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier. 
Either power amplifier can be used in a wide variety of applications as well as high fidelity. 
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier 
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock 
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60 
modules are very easily connected together by following the 48 page manual supplied free 
with all Project 60 equipment. The modules are great space savers too and are sold indivi- 

' dually boxed io distinctive white and black cartons. With all these wonderful advantages, 
there remains the most attractive of all - price. When you choose Project 60 you know you 
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing 
resources (the largest in Europe) prices are fantastically low and everything you buy is 

covered by the famous Sinclair guarantee of reliability and satisfaction. 

Typical Project 60 applications 

System The Units to use together with Cost of Units 

Simple battery 
record player 

Z.30 Crystal P.U., 12V battery 
volume control 

£4.48 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 
volume control etc. 

20 +20 W. stereo 2 x Z.30s, Stereo 60, 
amplifier for most needs PZ.5 

Crystal, ceramic or mag. £23.90 
P.U., F.M. Tuner. etc. 

20 +20 W. stereo 
amplifier with high . 
performance spkrs. 

2 x Z.30s, Stereo 60, High quality ceramic or £26.90 
PZ.6 magnetic P.U., F.M. Tuner. 

Tape Deck, etc. 

40 +40 W. R.M.S. 
de -luxe stereo amplifier 

2xZ.50s,Stereo60 As above £34.88 
PZ.8, mainstrsfrmr 

Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mic., guitar, speakers, etc., £19.43 
controls 

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) maybe added as required. 
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from a simple amplifier to a complete stereo 
tuner amplifier with Project 60 modules 

Z.30 & 2.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design using 
silicon epitaxial planar transistors to achieve un- 
surpassed standards of performance. Total har- 
monic distortion is an incredibly low 0.02% at 
full output and all lower outputs. Whether you 
use Z.30 or Z.50 amplifiers in your Project 60 
system will depend on personal preference, but 
they are the .same size and may be used with 
other units in the Project 60 range equally well. 
SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms usitg 35 volts: 
20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300,000 Hz f 1 dB. 
Distortion: 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB unweighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size: 14 x 80 x 57 mm. 

Z.30 
Built, tested and guaranteed with circuits and instruc- 
tions manual. £4.48 
Z.50 
Built, tested and guaranteed with circuits and instruc- 
tions manual. £5.48 

Power 
Supply 
Units 
Designed special for use 
with the Project 60 system 
of your choice. Use PZ.5 
for normal Z.30 assemblies 
and PZ.6 where a stabilised 
supply is essential. 
PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.845 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

PZ.5 

PZ.8 

The Sinclair Guarantee 
If within 3 months of purchasing Project 60 modules 
directly from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed 
to work perfectly and should any defect arise in normal 
use we will service it at once and without any cost to 
you whatsoever provided that it is returned to us 
within 2 years of the purchase date. There will be a 

small charge for service thereafter. No charge for 
postage by surface mail. Air -mail charged at cost. 

Project 60 Stereo F.M. Tuner 
First in the 
world to use the 
phase lock loop principle 

The phase lock loop principle was used for receiving signals from space craft because of 
its vastly improved signal to noise ratio. Now, Sinclair have applied the principle tq an F.M. 
tuner with fantastically good results. Other original features include varicap diode tuning, 
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for 
silent tuning between stations. Good reception is possible in difficult areas, and often a 

few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower 
level of distortion than any other tuner we know. Stereo broadcasts are received automatic- 
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is 
tuned in. This tuner can also be used to advantage with any other high fidelity system. 

SPECIFICATIONS- Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108.MHz. 
Capture ratio: 1.5dB. Sensitivity: 2µV for 30dB quieting: 70V for lock -in over full deviation. 
Squelch level: 20µV. A.F.C. range: ±200. KHz. Signal to noise ratio: > 65dB. Audio fre- 
quency response: 10 Hz -15 KHz (±1 dB). Total harmonic distortion: 0.15% for 30% modula- 
tion. Stereo decoder operating level: 20/. Cross talk: 40dB. Output voltage: 2 x 150mV 
R.M.S. Operating voltage: 25 -30 VDC. Indicators: Power on /tuning /stereo. 
Size: 93 x 40 x 207 mm. 

Built and tested. Post free. £25 

Stereo 60 Pre- amp /control unit 

4004100 
Designed for Project 60 range but suitable for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are used throughout, achieving a really high 
signal -to -noise ratio and excellent tracking between channels. Input selection is by 
means of push buttons and accurate equalisation is provided for all the usual inputs. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A 
curve n-1dB :20 to 25,000 Hz.. Ceramic p.u. - up to 3mV: Atan - up to 3mV. Output: 250mV. 
Signal to noise ratio: better than 70dB. Channel matching: within 1 d8. Tone 
controls: TREBLE + 15 to -15dB at 10 KHz: BASS + 15 to -15dB at 100Hz. 

98 Front panel: brushed aluminium With black knobs and controls. Size: 66x 40x 207mm. f9. Built tested andgúalabteed. L.7 .7v 

- iétir..).. 
<, 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s or Z.50s, 
and is easily mounted. It is unique in that the cut -off 
frequencies are continuously variable, and as attenuation 
in the rejected band is rapid (12dB /octave), there is less 

loss of the wanted signal than has previously been possible. Amplitude and phase dis- 
tortion are negligible. The A.F.U. is suitable for use with any other amplifier system. Two 
filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. 
Current - 3mA. H.F. cut -off ( -3dB) variable from 28KHz to 5KHz. L.F. cut -off ( -3dB) 
variable from 25Hzto 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated 5.98 output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE77 4HJ 

Please send Name 

Address 

I enclose cash /cheque /money order. PW 10 
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Sinclair Q16 /Micromatic 
Q16 High fidelity loudspeaker 

The 016 employs the well proven acoustic 
principles specially developed by Sinclair 
in which a special driver assembly is 

meticulously matched to the characteristics 

of the uniquely designed cabinet. In re- 

viewing this exclustve Sinclair design, 
technical journals have justly compared 

the 016 with much more expensive loud- 
speakers. Its shape enables the Q16 to be 

positioned and matched to its environment 
to much better effect than is the case with 
conventionally styled enclosures. A solid 

teak surround with a special all -over 

cellular foam front is used as much for 
appearance as its ability to pass all audio 

frequencies without loss. 

This elegantly designed shelf mounting 
speaker brings genuine high fidelity within 
reach of every music lover. 

Specifications: 

Construction: Special sealed seamless 

sound or pressure chamber with internal 
baffle. 
Loading : up to 14 watts RMS. 
Input Impedance: 8 ohms. 
Frequency response: From 60 to 16,000 
Hz. confirmed by independently plotted B 

and K curve. 
Driver unit: Special high compliance unit 
having massive ceramic magnet of 11,000 
gauss, aluminium speech coil and special 
cone suspension for excellent transient 
response. 

Size and styling : 9i in. square on face x 

44 in. deep with neat pedestal base. Black 

all over cellular foam front with natural solid 
teak surround. 
Price £8.98. 

Britain's smallest radio 

Considerably smaller than an ordinary box 
of matches, this is a multi -stage AM 

receiver brilliantly designed to provide 
remarkable standards of selectivity, power 
and quality for its size. Powerful AGC 

counteracts fading from distant stations; 
bandspread at higher frequencies makes 

reception of Radio 1 easy. The plug -in 
magnetic earpiece provided, matches the 
Micromatic's output to give wonderful 
standards of reproduction. Everything 
including the special ferrite rod aerial and 

batteries is contained within the minute 

attractively designed case. Whether you 

build a Micromatic kit or buy this amazing 
receiver ready built and tested, you will find 
it as easy to take with you as your wrist 
watch, and dependable under the severest 

listening conditions. 

Specifications: 

Size: 36x38x13mm (1.8x1.3x0.5in.) 
Weight: including batteries, , 28.4 gm 
(1 oz.) 
Case: Black plastic with anodised 
aluminium front panel and spun aluminium 
dial. 

Tuning: medium wave band with band - 
spread at higher frequencies (550 to 
1,600 KHz). 
Earpiece: Magnetic type. 
On /off switching: By inserting and 

withdrawing earpiece plug. 
Kit in pack with earpiece, case, instructions 
and solder £2.48. 
Ready built, tested and guaranteed, with 
earpiece £2.98. 
Two Mallory Mercury batteries type 
RM675 required from radio shops, 
chemists, etc. 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send Name 

for which I enclose cash /cheque /money order 

Address 

PW1171 
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Sinclair Radionics Ltd., London Rd, St. Ives 

Huntingdonshire PE17 4HJ. 
Telephone St. Ives (048 06) 4311 

Sinclair 
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11= 
TOP QUALITY - LOW COST // AMATEUR RADIO EQUIPMENT 

M(D)IU)L - 

NEW! 

MULTIBAND -6TRF SHORT WAVE RECEIVER 
KIT 

In response to your many requests, we announce the all transistor version 
of the famous CR 45. This new T.R.F. Short Wave Receiver employs 
6 Transistors, FET Regen Det, /A.F. Hi -Gain Pre -Amp. /Packaged A.F. 
Module giving loudspeaker output for an external 2/3 ohm loudspeaker. 
Its exceptional gain will provide world -wide reception even on a simple 
indoor aerial. It tunes 550 KHz to 30 MHz (540 -10 metres) no gaps 
using miniature pre -aligned plug -in coils. 
Dials are calibrated in MHz and Degrees with separate Electrical 
Band spread. 
Handsome styling with Black Perspex Panel, Steel Cabinet with Black 
finish. 
This is a quality CODAR -KIT with full 12 months guarantee. No 
technical knowledge required, printed circuit construction, Instruction 
Manual with pictorial drawings backed by friendly Help -U After Sales 
Service if you have any queries. 

Complete Kit (even to the resin -cored solder) 
with 3 Coils. 411.50 Carriage 50p. 

CR 70A 
COMMUNICATION RECEIVER 

The CODAR CR 70A is an outstanding general coverage communication 

It tunes from 540 metres medium through to IO metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all five amateur 
bands 160 -10 metres, international broadcast, Met. stations etc. etc. giving world -wide reception. Exclusive features include Air- spaced CODAR -COIL Hi -"Q" Aerial input, Illuminated "S" Meter and Slide Rule Scale, Two Speed vernier tuning, Separate B.F.O. for CW /SSB 
signals, 5 valves inc. two twin triodes giving 7 valve line -up, separate output for Tape recorder. 

receiver, ideal for the keen S.W.L. 

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
1 2/3 ohm loudspeaker to bring the world to your finger tips. 12 months full guarantee. 

Complete ready built £24.50, Carriage 50p. 
Ask the chap who's got one, there's lots of them ! 

CODAR RADIO COMPANY 
Unit 1, Meadow Road Industrial Estate, East Worthing, Sussex. 

PROGRESSIVE POWER SUPPLY MODULES 
Ideal for many types of electronic instruments, these power 
supply modules are built to professional standards. Very 
modestly priced they are sold with a "Money Back" Guaran- 
tee of satisfaction. 

71Z RANGE. Basic zener stabilised P.U. 
with floating output. For general use includ- 
ing switching & op. amp. circuits. Size 
4" x 4 ". 

71Z9 f 9vat30mA Price £3.95 
71Z12 ±12vat15mA reach + £025 
71Z15 ±15vat10mA P &P 

71ZR RANGE. A more complex circuit 
than the 71Z Range giving greater stability 
with changing loads and with reduced ripple 
content. Output current limiting is included 
for general protection. An ideal P.U. for 
electronic instruments and control circuits. 
Size 4" x 3 ". 

71ZR9 + 9vat40mAnom. 
71ZR12 + 12v at40mA nom. 
71ZR15 +15v at40mA nom. 

Price £4.50 
each 
+£0.25 
P &P. 

71ZA. An extension of the 71ZR embodying 
an error amplifier with current limiting and 
adjustable output voltage regulated to better 
than 1.5% for load and mains variations. 
Ripple better than 3mV. Size 4" x 4.4 ". 

71ZA. 15v ± 3v at 100mA. Price £5.50 
each +£0.25 
P &P. 

714. Special power unit suitable for the Audio 
Signal Generator described in the May issue. 
Price £4.20 each + £0.25 P & P. OTHER TYPES OF POWER SUPPLY UNITS ARE ALSO AVAILABLE 
Trade enquiries invited. PLEASE SEND ENQUIRIES STATING YOUR REQUIREMENTS. 
We are also distributors of the full range of Newmarket Transistors Limited's P.C. Modules 
HARVEY HALL (Dept. P.W.), BRECKLAND WORKS, EARLS ST., THETFORD, NORFOLK. 

All units are completely assembled and tested and may be 
used by plugging in using the edge contact provided. 
Alternatively they may be wired in circuit. 
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NEW LOW PRICE TESTED S.C.R: s 
PIV IA 3A 7A l0A 16A 30A 

TO.I TO-66 TO-66 T0.48 TO-48 
£p £p SP £P SP £p 

50 043 0.95 047 0450 048 1-15 
100 0.25 0.83 0.63 0.68 0.68 1.40 
200 0.85 047 0.67 0.61 0.75 1.00 
400 043 047 0.87 0-75 048 1.75 
600 0.53 0.57 0.77 0.97 1.95 - 
800 0.63 0.70 690 1.90 1.50 440 

SIL. RECTS. TESTED 
Fly 300mA 750mA IA 1'5A 3.1 10A 30A 

Sp Sp £P £p Sp £p £p 
50 0.04 0.05 046 0.07 0.14 041 047 

100 044 606 ' 0.06 0.13 0-16 043 0.75 
200 0.05 049 0.06 0-14 040 0-24 140 
400 046 0.18 ' 0.07 0.20 0.27 047 1 25 
600 607 0.16 0.10 0.23 0.34 045 1.65 
800 0.10 0.17 018 045 047 0-55 2-00 

1000 0-11 046 0-15 040 0.46 0.63 2.50 
1200 - 0.88 - 043 0.57 0-75 - 

TRIACS 

VBOM 2A 6A 10A 
TO-1 TO-66 TO-88 

Sp £p £p 

100 050 0.63 14/0 

200 0-70 040 1-25 

400 0-90 140 1480 

LUCAS SILICON 
RECTIFIERS 

35 ap, 400 p.in. etu4 
type. 

m 
£1QOp each. 

MACS 
FOR USE WITH 
TRIACS 
BR100 .. .. 87p each 

SA POTTED BRIDGE RECTIFIERS 200V 50p 

O'NIJDBCTION 
UT46. Eqvt. 2N2646, 
Eqvt. TI843. BEN3000 
27p each, 25-99 25p 
100 UP 20p. 

NPN SILICON PLANAR 
B0107/8/9, 10p each; 
50 -99, 9p; 100 up, 
Sp each; 1,000 off, 
7p each. Fully -tested 
and coded TO-18 ease. 

FREE 
One 50p Pak of your 
own choice free with 
orden valued £4 or over. 

AF239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& OSC. UP TO 900 
MHZ. USE AO RE- 
PLACEMENT FOR 
AF139 -AF186 & 100'e 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: -1 -24 37p 
each, 25 -99 84p each 
100 + SOp each. 

FET'S 
IN 3819 85p 
2N 3820 93p 
MPF105 40p 

CADMIUM CELLS 
ORP12 48p 

ORP60, ORP61 40p each 

PHOTO TRANS. 
OCP71 Type. 48p 

SIL. G.P. DIODES Op 
300mW 30.. 040 
40PIV (Min.) 100 .. 1.00 
Sub -Min. 500 .. 640 
Full Tested 1,000 .. 9.00 
Ideal for Organ Builders. 

DI3D1 Silicon Unilateral 
switch 50p each. 

A Silicon Planar, mono- 
lithic Integrated circuit 
having thyristor elec- 
trioai characteristics, but 
with an anode gate and a 
built -in " Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

640 

ADI61 NPN 

AD 162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS 
OF GERM. POWER 
TRANSISTORS. 
For mains drivèn out- 
put stage of Amplifiers 
and Radio receivers. 
OUR LOWEST PRICE 
OF 63p PER PAIR 

ß5U55 WATT á 
OUR PRICE 88p EACH 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-33V. 400mV (D0.7 
Case) 18p ea. 15W (Top- 
Hat) 18p ea. 10W (90.10 
Stud) 259 ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 2G371A OC71 
T2 2G374 0075 
T3 2G3744A OC81D 
T4 2G381A OC81 
T5 2G382T OC82 
TO 2G344A OC44 
T7 2G345A 0C45 
TO 2G378 OC78 
T9 2G309A 2N1302 
T10 2G417 AF117 

All 50p each pak 

222000 EPE SIL. DUAL 
TRANS. CODE 1/1699 
TEXAS. Our price 25p 
each. 

120 VCR NIXIE DRIVER 
TRANSISTOR. Sim. 
BSX21 & C407, 2N1893 
FU4.LY TESTED AND 
CODED ND120. 1 -24 
17p each. TO -5 N.P.N. 
25 up 15p each. 

Sil. trans. suitable for 
P.E. Organ, Metal TO-18 
Eqvt. ZTX300 5p each. 
Any Qty. 

EX- EQUIPMENT 
WILLARD 

AF117 transistors. Large 
can 4 leads type. Leads 
cut short but still usable, 
real value at 15 for 50p. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS "ES MICO DUCTORSTED 

Satisfaction GUARANTEED in Every Pak, or money back. 

Pak No. LP 
UI 120 Glass sub -min. general purpose germanium diodes 040 
U2 60 Mixed germanium transistors AF /RF 040 
U3 75 Germanium gold bonded diodes aim. 0A5, OA47 0-50 

U4 40 Germanium transistors like OC81, AC128 0.50 

U5 60 200mA sub -min. Sil. diodes 0 -S0 

U6 30 Silicon planar transistors NPN aim. BSY95A, 2N706 0.60 

U7 16 Silicon rectifiers Top -Hat 750mA up to 1,000V 040 

U8 50 Sil. planar diodes 250mA, OA/200/20'2 040 
U9 20 Mixed volts 1 watt Zener diodes 040 

0.30 Ull 30 PNP silicon planar transistors TO -5 aim. 2N1132 

1713 30 PNP -NPN sil. transistors OC200 & 28104 030 
U14 ' 150 Mixed silicon and germanium diodes 0.60 

U15 23 NPN Silicon planar transistors TO.S sins. 2N697 040 
U16 10 3 -Amp silicon rectifiers stud Eype up to 1000 PIV 0 -SO 

U17 30 Germanium PEP AF transistors TO-5 like ACT 17 -22 ... 040 
U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 0.50 

U19 25 Silicon NPN transistors like BC108 040 
U20 12 1'5 -Amp silicon rectifiers Top -Hat up to 1,000 PIV 0.30 

U21 30 A.F. germanium alloy transistors 2G300 series & 0071 0-50 

U23 30 Madt's like MAT series PNP transistors 0 -S11 

U24 20 Germanium 1 -Amp rectifiers GJM up to 300 PIV 0.60 

U25 25 300Mc /s NPN silicon transistors 211708, B5Y27 040 
U26 30 Fast switching silicon diodes like IN914 micro -min 040 
U28 Experimenters' assortment of integrated circuits, untested. 

Gates, flip -flops, registers, etc., 8 assorted pieces 1.00 

U29 10 1 -Amp SCR's TO-5 can up to 600 PIV CRSI /25-600 1.00 

U31 20 Sil. Planar NPN trans. low noise amp 2 /13707 0450 

U32 25 Zener diodes 400mW D07 case mixed volts, 3-18 040 
U33 15 Plastic case i amp silicon rectifiers IN4000 series 0.50 

1734 30 Sil. PNP alloy trans. TO-5 BCY26, 25302)4 0.50 

U35 25 Sil. planar trans. PNP TO-18 2N2906 0.50 

U36 `25 Sil. planar EPE trans. TO -5 BFY50/51/52 040 
1737 30 Bit. alloy trans. 80.2 PNP, 00200 28322 0.50 

U38 20 Fast switching sil. trans. NPN, 400Mc /s 253011 060 
U39. 30 RF germ. PEP trans. 251303/5 TO-5 0.50 

1740 10 Dual trans. 6 lead TO-5 252060 

U41 25 RF germ. trans. TO-1 OC45 NKT72 
U42 10 VHF germ. PNP trans. TO-1 NKT667 AF117 

0.50 

0S0 
0.50 

Code Nos. mentioned above are given as a guide to the type of device in 
the Pak. The devices themselves are normally unmarked. 

NEW QUALITY TESTED PAKS 
Pak Description Price 

Sp 
QI 20 Red spot trans. PNP AF 0.50 
Q2 16 White spot R.F. trans. PNP O.50 
Q3 4 OC77 type trans 0.50 
Q4 6 Matched trans. OC44/45/81/81D 0.50 
Q5 4 OC75 transistors 660 
Q6 4 OC72 transistors 040 
Q7 4 AC128 trans. PNP high gain 0.50 
Q8 4 AC126 trans. PEP 040 
Q9 7 OC81 type trans 040 
Q10 7 OC71' type trans 0.50 
Q11 '2 AC127/128 comp. pairs PNP /NPN 0.50 
Q12 3 AF116 type trans. 0.50 
Q13 3 AF117 type trans. 040 
Q14 3 OC171 H.F. type trans. 0.60 
Q15 5 2N2926 sil. epoxy trans. 040 
Q16 2 GET880 low noise germ. trans. 040 
Q17 3 NPN I ST141 & 2 ST140 040 
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 040 
Q19 3 Madt's 3 MAT 101 & 1 MAT 121 0.50 
Q20 4 OC44 germ. trans. A.F 0.60 
Q21 3 AC127 NPN germ. trans. 0.50 
Q22 20 NKT trans. A.F. R.F. coded 0.60 
Q23 10 OA202 sil. diodes sub -min 0.50 
Q24 8 OÁ81 diodes 040 
Q25 6 I17914 sil. diodes 75PIV 75mA 040 
Q26 8 OA95 germ. diodes sub -min. 1569 0.50 
Q27 2 l0A 600PIV sil. recta. 1845R 040 
Q28 2 Sil. power recta. BYZ13 040 
Q29 4 Sil. trans. 2 X 25696, 1 X 2N697, 

1 x 25698 040 
Q30 7 Sil. switch trans. 2 /1706 NPN 040 
Q31 6 Sil. switch trans. 2N708 NPN 040 
Q32 3 PNP sil. trans. 2 X 251131, 

1 x 251132 0.60 
Q33 3 Sil. NPN trans. 251711 040 
Q34 7 Sil. NPN trans. 252369, 500MHZ 0.50 
Q33 3 Sit. PNP TO -5 2 X 252904 & 

1 X 2905 040 
Q36 7 253646 TO -18 plastic 300M112 

NPN 0.50 
Q37 3 2N3053 NPN sil. trans. 0 -SO 
Q38 7 PNP trans. 4X253703, 3x2173702 040 
Q39 7 EYE trans. 4X2N3704, 3x253705 040 
Q40 7 NPN amp. 4 x 2N3707. 3 x 3N3708. 0.50 
Q41 3 Plastic NPN TO -18 253904 040 
Q42 6 NPN trans. 255172 040 
Q43 7 BC107 NPN trans. 0.50 
Q49 7 NPN tram. 4 x BC108, 3 x BC109 040 
Q45 3 BC113 NPN TO-18 trans. 060 
Q46 3 BC115 NPN TO-5 trans. 040 
Q47 6 NPN high gain 3 X BC107, 3 x BCI68 0.60 
Q48 4 BCY70 NPN trans. TO-18 040 
Q49 4 PIPE trans. 2xBFY51, 2xBFY52 040 
Q50 7 BSY28 NPN switch TO-18 040 
Q51 7 BSY95A NPN trans. 30OMH2 0.60 
Q52 8 BY100 type sil. rect. 1.00 
Q53 25 Sil. & germ. trans. mixed all 

marked new 1-50 

PRINTED CIRCUITS -EX- COMPUTER 
Packed with semiconductors and components, 
10 boards give a guaranteed 30 trans and 30 diodes. 
Our price 10 boards, 50p. Plue 10p P. & P. 
100 Boards £3, P. & P. 30p. 

GENERAL PURPOSE GERM. PNP 
POWER TRANSISTORS 

Coded GP100. BRAND NEW TO -3 CASE. POSS. 
REPLACEMENTS FOR:- OC25- 28- 29- 30- 35 -36. NKT 
401 -403- 404 -405 -406- 430 -451 -452 -453. TI3027 -3028, 
2N250A, 2N456A -457A -458A, 25511 A & B. 20220- 
222, ETC. 
SPECIFICATION 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hfe 
30 -170. 
PRICE 1 -24 25 -99 100 up 

43p each 40p each Shp each 

GENERAL PURPOSE SILICON NPN 
POWER TRANSISTORS 

Coded GP300. BRAND NEW TO-3 CASE. POSSIBLE 
REPLACEMENT FOR: -2N3055, BDY20, BDY11. 
SPECIFICATION 
VCBO 100V, VCEO 60V, IC 15AMPS, PT. 115 WATTS. 
Hie 20 -100. FTI MHZ 
PRICE 1 -24 25-99 100 up 

65p each 50p each 47p each 

JUMBO 
COMPONENT 

PAKS 

MIXED 
ELECTRONIC 

COMPONENTS 
Exceptionally 

good value 
(no rubbish) 

Resistors, capacitors, 
pots, electrolytics and 
coils plus many other 
useful items. Approxi- 
mately 31be in weight. 
Price incl. P. & P 

LISO only 
Plus our satisfaction or 
money back guarantee. 

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO-18 SM. TO 211706 /8, 
BSY27 /28/96A. All usable devices no open or short circuits. ALSO AVAILABLE in 
PNP Sim. to 252906, BCY70. When ordering please state preference NPN or PNP. 

Sp 100 For 1.75 
20 For 0.50 500 For 7.60 
50 For 1.00 1000 For 18110 

NEW EDITION 1971 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European, 
American and Japanese Transie- 
tors. Exclusive to BI -PAK Sop 
each. 

GERM. POWER TRANS. 

Price Prise 
Type each Type each 
0C20 50p 
OC22 33 30p 

OC29 
33P 

0C23 3311 0035 
O025 959 AD140 440p 
OC26 25p AD142 40p 
0028 40p AD149 43p 

OUR STOCKS of individual devices 
are now too numerous to mention in 
this Advertisement. Send S.A.E. 
for our listing of over 1.000 
Semiconductors. All available Et. 
Stock at very competitive prices. 

SILICON PHOTO TRAN- 
SISTOR. TO-18 Lens end. 
NPN Sim. to BP X25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 

Qty. 1.24 25.99 100 up 
Price each 45p 40p QV 

RTL MICROLOGIC CIRCUITS 
Price each 

Epoxy TO-5 case 1 -24 25-99 100 up 
uL900 Buffer 35p 33p 27p 
uL914 Dual 2i /p 

gate 
uL923 J -K flip -flop 50pp 479 45p 
Data and Circuits Booklet for I.C's 
Frire 7p. 

Dual -in -Line Low Profile Sockets 
14 and 16 Lead Sockets for use with 
Dual -in -Line Integrated Circuits 

Price each 
Order No. 1 -24 25 -99 100 up 
TOO 14 pin type. SOp 27p 25p 
TOO 16 pin type 35p Up 110p 
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the lowest prices! 
74 series T.T.L. I.C's 

DOWN AGAIN IN PRICE 
Check our 74 Series Let before you buy any LC'e. Our prices are 
iba lowest possible. All devices ex- stork. . 1 

Full spec. guaranteed. 

111-RAS Price and qty. prices 
Order No. Similar Trine to:- Description 1 -24 25 -99 100 up 

015 O14 Ó12 

0.15 0.14 0.12 
0.15 0.14 0.12 

0-15 044 0.12 
0.15 0.14 0.12 

0.15 0.14 0-12 
045 0.14 0.12 
0.29 628 0-24 
0 -lb 0.14 042 
0.15 0.14 0.12 
615 614 0-12 
687 0.84 0.88 

BP00 = 7400 Quad 2-input NAND gate 
BPO1 = 7401 Quad 2 -input pos. NAND gate 

(with open collector output) .. 
B202 = 7402 Quad 2 -input pos. NOR gates 
2209 - 7403 Quad 2 -input pos. NAND gates 

(with open Collector output) .. 
BP04 - 7404 Hex Inverters 
2205 se 7405 Hex Inverter (with open -collector 

output) .. 
BP10 - 7410 Triple 3 -input pos. NAND gatee .. 
BP13 - 7413 Dual 4 -input Schmitt trigger .. 
13220 - 7420 Dual 4 -input pos. NAND gates .. 
BP30 se 7430 8 -input pos. NAND gates .. 
11240 = 7440 Dual 4 -input pas. NAND buffers .. 
B241 a 7441 BCD to decimal nixie driver 
B242 = 7942 BCD to decimal decoder (4 -10 lines. 

1 of 10) 
ß246 = 7496 
BP47 = 7447 

BP48 as 7448 
11230 = 7430 

BCD -to- seven -segment decoder /driver 
BCD- seven -segment decoder /drivers 

(11V outputs) 
BCD -to- seven- segment decoder /driver 
Expandable dual 2 -input and -or- 

11251 - 7451 Dual 2 -wide 2 -input and -or- invert 

0253 = 7453 

0254 = 7454 
BP60 = 7460 
13270 = 7470 
B272 = 7472 
13273 = 7473 
BP74 = 7474 
13275 an 7471 
13276 = 7470 
HP80 = 7480 
BP81 = 7481 
B282 m 7482 
BP83 = 7483 
B286 = 7486 
BP90 = 7490 
BP91 = 7491 
BP92 = 7492 
11293 = 7493 
BP94 = 7494 
B293 = 7493 
11296 = 7496 

132100 = 74100 
B2104 74104 

BP105 = 74103 

B2107 = 74107 
BP110 = 74110 
BP111. = 74111 
BPI18 = 74118 
BP119 = 74119 
112121 = 74121 
BP141 = 74141 
112146 = 7414' 
132150 a 74139 
B2151 = 74131 
132153 = 74153 
B2154 = 74154 
B2155 = 74155 
BP156 = 74156 
132160 = 74160 
BP161 = 74161 
BPI90 = 74190 
BP191 = 74191 

112192 = 7419i2 
B2193 = 74193 

132196 = 74196 
BP197 as 74197 
BP198 = 74198 
B2199 = 74199 

Quad 2 -input expandable and -or- 
invert 

4- wide2 -input and -or- invert gates .. 
Dual 4 -input expander .. 
Single -phase J -K flip -Bop .. .. 

Master slave J -K flip -flop . . 

Dual Master slave J -K Hip -flop . . 

Dual 1) type flip -flop .. .. 
Quad latch 
Dual J -K with pre -eel and ciear .. 
Gated full adders .. . 

16 -bit read /write memory .. .. 
2 -bit binary full adders .. . . 

Quad full adder 
Quad 2 -input exclusive NOR gates 
11CD decade counter .. .. . . 

ri -bit shift registers .. .. 
Divide -by- twelve counters .. .. 

4 -bit binary counters .. .. 
Dual entry 4 -bit shift register .. 
4 -bit up -down shift register . 

3 -bit parallel in parallel out shill - 
register .. ,. 

8 -bit biatable latches 
Single J -K flip -flop equivalent 9000 

series 
Single J -K flip flop equivalent. 9001 

series .. - 

Dual Master slave flip -flops .. .. 
Gates master -slave flip -flops .. 
Dual data lock -oat flip -flop .. .. 
Hex set -reset latches .. 

Hex set-reset latches. 24 -pin .. 

Monostable multivibrators .. 

BCD -to- decimal decoder /driver 
BCD -to- decimal decoder /driver 0/C 
16 -bit data selector . 

8 -bit data selectors (with strobe) .. 
Dual 4- line -to -1 -line data .. .. 
4- to 16 -line decoder . .. .. 
Dual 2- to 4 -line decoder .. 
Dual 2- to 4 -line decoder 0/C . . 

Sync. decade counter .. .. 
Sync. 4 -bit binary counter .. 

Sync. op -down BCD counter .. 
Sync. binary up -down counter (single 

clock line) .. 
Synp. up -down decade counter 
Sync. binary up-down counter dose 

clock lines) 
Pre -setable 5013111z decade counter .. 
Pre -setable 503115 binary counter .. 

8- bit parallel L -R shift register .. 
8 -bit parallel access shift register .. 

0437 0414 048 
2.00 1.75 1-50 

0-97 0.04 0-88 
0.97 004 0418 

0-15 0-14 0-12 

0-15 614 612 

0.15 0.14 612 
0-15 044 612 
0-15 0-14 0-12 
0.29 0.26 0.24 
0489 0-26 0-24 
0.87 0.85 0.82 
0-37 0.85 0.82 
0.47 0-45 0.42 
0.43 0.40 0.38 
067 0.64 0-58 
0.97 0.94 0.88 
0.97 0.94 0.88 
1.10 1.05 0.95 
682 0.80 0-28 
0-67 684 0.68 
0-87 0.84 0.78 
697 0.64 0.58 
0.67 684 0.58 
0.77 0.74 0.88 
0.77 0-74 0.68 

0.77 0.74 0.68 
1.75 1.05 1.55 

0.97 0.94 688 

697 0.94 0-88 
0.40 088 0.88 
0-55 0-53 0-50 
1.25 1-15 1.00 
1.00 0.95 0.90 
1.85 1.25 140 
0.67 0.04 0.58 
0.67 0.64 668 
1.50 1.40 1480 
1430 1.70 1410 
1-00 0.95 0.90 
1.20 1-10 0.95 
1.80 1.70 1-60 
1.6 1.30 1.20 
1-40 1.30 1.20 
1.80 140 1430 
1.80 1-70 1.60 
2.50 5.25 2.00 

3.50 2.25 8.00 
2-10 1.95 1.75 

210 146 1-75 
1.80 1-70 1-60 
1-80 1-70 160 
550 5.00 4-00 
5.50 600 4.00 

D evices may he mixed to qualify for quantity price. Larger quantities - prices on 
application (TTL 74 Series only). 
Data is available for the above series of LC's in booklet form. Price 18p. 

TTL INTEGRATED CIRCUITS 
Manufacturers "Fall outs" -out of spec. devices including functional units and 
part function but classed as out of spec. from the manufacturers' very rigid specifica- 
tions. Ideal for learning about I.C's and experimental work. 
PAN lto. FAX No. PAK No. 
UIC00 = 13 x 7400N 50p 111C4.2 = 5 X 7450N 50p UIC80 = 5 X 7480N Sop 
17IC01 = 12 x 7401N 50p liIC50 = 12 X 7450N 50p UICB'2 = 5 X 7482N 50p 
DICO-2 = 12 X 7402N 509 111051 = 12 X 7451N 50p UIC83 = 5 X 7483N 50p 
UIC03 = 12 x 7403N Sop UIC60 = 12 X 7460M 50p UIC86 = S X 7486N 50p 
UIC04 = 12 X 7404N 50p IJIC70 = 8 x 7470N 50p 1111390 = 5 x 7490N SOp 
UICOS = 12 X 7495N 50p UIC72 - 8 x 7472N 50p 111C92 = 5 X 7492N 80p 
DI010 = 1.2 X 7410N S0p UIC73 - 8 X 7473N 60p UIC93 = 5 X 7493N 50p 
UIC20 = 12 x 7420M Sop 111C74 = 8 X 7474M Sop UIC94 = 5 x 7494N 50p 
UIC40 = 12 x 7440N 50p L'IC73 = 8 X 7475N 50p UIC95 = 5 X 7495M 50p 
UIC41 = 5 x 7941AM 50e UIC76 = 8 X 7476N Sop UIC06 = 5 X 7496N50p 

UICX1 = 25 X Asat'd 74'e E120 
Fake cannot be split but 20 assorted pieces (our mix) is available as PAK USCX1 
Every PAK carries out BI -PAK Satisfaction or money back GUARANTEE. 

ANOTHER 
B/ -PAK 
FIRST ! 
THE NEW S.G.S. 
EA 1000 AUDIO 
AMPLIFIER MODULE 

*GUARANTEED NOT LESS THAN 3 WATTS RMS 
Especially designed by S.G.S. incorporating their proven Linear Z.C. 
Audio Amp. TA/621 providing unlimited applications for the 
enthusiast in the construction of radios, record players, Audio and 
Stereo units. Also ideal for intercom systems, monitoring applications 
and phone answering machines. OTHER USES: portable applications 
where supply rails as low as 9V are of prime importance. 

Sensitivity 40 mV for 1 watt 
VOLTAGE GAIN 40dB but 
can be varied up to 73dB for 
some applications, 
Signal to Noise Ratio 86dB. 
Frequency response better than 
50 Hz to 25 KHz for -3dB. 
Normal supply Voltage 9 -24V. 

Suitable for 8 -16 OHM Loads, 

e Overall Size 2" s 3" x 4 ". 

Typical Total Harmonic distor- 
tion at 1 watt less than 1 %. 

*Supply voltage (Vs)- 24V 
ISohm load. 

Module Tested and Guaranteed 

Quantity 1 -9 10 -25 
Price each £2.63 £2.28 

Larger quantities quoted on request 

Full hook -up diagrams and complete technical data supplied free 
with each module or available separately at 10p each. 

ROCK BOTTOM PRICES -CAN'T BE BEATEN ! 

LOGIC 
gTOye 

BP930 
BP932 
BP933 
BP935 
52936 
BP944 

DTL 930 SERIES 
Price 

Function 1 -24 25 -99 
Expandable dual 4 -input NAND . .. 12p llp 
Expandable dual 4 -Input NAND buffer. .. 13p 12p 
Dual 4 -input expander .. .. .. 13p 12p 
Expandable Hex Inverter .. .. .. 13p 12p 
Hex Inventer .. .. .. .. lap 12p 
Dual 4 -input NANO expandable buffer without 

pull -up .. .. .. 13p 12p 
132945 Master -slave JK or R8 .. .. _. 25p 24p 
BP946 Quad, 2 -input NAND.. .. .. .. lop llp 
BP948 Master -slave 5K or RS .. .. .. 25p 24p 
32951 Monoetable .. .. 85p 60p 
112902 Triple 3 -input NAND.. 12p llp 
BP9093 Dual Master -slave JK with separate clock 40p $8p 
BP9094 Dual Master -slave JK with separate clock 40p 380 
1329097 Dual Master -slave JK with Common Clock 40p 38p 
BP9099 Dual Master -slave JK Common Clock .. 40p 38p 

/C's 
100 up 

1Ìp 
llp 
110 
lip 
119 
asp 
lop 
22P 
bap 
10p 
860 
asp 
S5p 
36p 

Devices may be mixed to qualify for quantity pries. Larger quantity prices on 
application. (DTL 930 Series only). 

BRAND NEW LINEAR I.C's -FULL SPEC. 
Price 

Leads 25 -99 100 up 
8 
8 sop 6p 

50p 45p 

Type No. Case 
BP 201C-SL20IC TO-5 
BP 701C-SL70IC TO-5 
BP 702C-8L702C - TO-5 
BP 702-72702 D.Y.L. 

BP 709 -72709 
BP 709P-1/A709C 
BP 711-µA711 
BP 741 -72741 

pA 703C-µA703C 
TAA 263- 
TAA 293- 

D.I.L. 
TO-r5 
TO-5 
D.I.L. 

TO-1 
TO-72 
TO-74 

Description 
G.P. Amp 
OP Amp 

8 OP Amp Direct Of 
14 G.P. OP Anep (Wide 

Band) 
14 . High OP Amp 
8 High Gain OP Amp 

10 Dual comparator 
14 High Gain OP Amp 

(Protected) 
6 R.F. -I.F. Amp 
4 A.F. Amp 

10 G.P. Amp 

1 -24 
63p 
63p 
63p 

6Sp 
53p 
63p 
58p 

75p 

70p 
Sop 

45p 
45p 
489 
50p 

40p 
40p 
40p 
46p 

60f 50p 
35p 27p 
60p 65p 
75p 700 

Al! prices quoted in new pence Giro No. 388 -7006 
Please send all orders direct to warehouse and despatch department 

BI-PAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. & G. Telecommunication Techns'. Certs. 
Radio Amateurs' Examination 
Radio Operator Certificates 
General Certificate of Education, etc. 

Now available Colour T.V. Servicing 

Examination Students coached until successful 

N E VV SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

EST. 1891 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 4UJ 

Please send me the ICS prospectus -free and without obligation 
(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

AGE OCCUPATION II/71 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

642 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS 
TEL. HECKMONDWIKE 4285 

Latest Air Ministry Release. Radio Receiver Type R4187. 2.8 To 18 M.H.Z. In 
Three Bands. Complete with 17 Miniature Valves, 26 Volt Motor Power Supply 
Motor and Manually Tuned. Very Clean Condition but not tested. £S. Carriage 
and Insurance 75p. 
Control Unit Type 4190. Complete with Three Miniature Valves 1 #' 500 U.A. 
Meter, Six Relays, Model Makers Motor with Gears. 24 Press Buttons, lots of 
Spares. Very Clean condition. £1.50. Carriage and Insurance 75p. 
Autostabilisor Amplifier Unit. Complete with Carpenter Relay and Base. Many 
Spares. 50p. P/P 33p. 
Brand New Manufacturers Surplus Mains Transformers 250-0 250 80M.A. 6.3 
4 Amps. £1.05. P/P 25p. 
Reclaimed T.V. Tubes. All with 12 Months Guarantee. 
AW43/88 £2. AW43 /80 £150. MW43/69 £1. 
Special Offer Brand New Brimar Tubes. C17P.M. £1. Many older Types In Stock. 
Carriage and Insurance on any Tube £110. 
Speakers Ex T.V. Tested and in perfect condition all 25p each Post Paid. 
5' Round. 6' Round. 7x4. 6x4. 8x2. in Dozen lots mixed if required £2.75. 
Toggle Switches. Ex Units. D.P.D.T. 10p. D.P.S.T. Sp. S.P.S.T. Spring loaded 
10p. D.P.S.T. Press Button Spring Loaded 1Op. P/P on any Switch 4p Doz Lots 
Post Paid. 
G.P.O. Relays Ex Units. 400 Ohms and 600 Ohms. 50p doz. P/P 25p.Sample 
Relay 6p P/P 5p. 
Miniature Lamp Holder, Brass. 10p P/P 5p. Doz. Lots 90p Post Paid. Base 
Board Type. 
Best Quality Tapes. 7 L.P. 70p. 7' St. 59p. 5' L.P. 50p. 5' St. 39p P/P on any 
Tape 12 #p. 
Jap Personal Ear Pieces. Large Plug 10p Post Paid. 
Valve List Ex Equipment. All Valves Tested on a Millard Valve tester before 
Despatched. 3 Months Guarantee on all Valves. Single Valves P/P 3p. Over three 
Valves P/P Paid. 
ARP12 5p PCC84 Sp U191 

PCF80 5p U251 7p 
EF85 12íp PCL82 12#p 6BW7 10p 
EBF80 12fp PCL83 12#p 6U4 10p 
EBF89 12f p PCF82 12iP 6F23 20p 
ECC81 10p PL36 20p 20P1 20p 

ECC83 12íp 
PL81 
PY81 

17#p 
7#p 

P3 
2200D1 

10 
10p 

PY33 
17%p 

30P4 
EF80 7fp PY82 30P12 20p 
EF91 4p PL82 200 
EY86 20p PL83 7#P 6/3012 20p 

PCL84 12}p 

Transistorised Stereophonic High Fidelity 
AM FM Tuner Amplifier System. 

V 
37 _ c;! eJ l.% 

etaavolimairlamse»e 

This sys em includes tf,is elegantly styled solid state Teak Fntshed cabinet 
tuner /amplifier. Covering VHF /FM, Medium and long wavebands. The 
latest 4 Speed B.S.R. Mono /Stereo record changer with 2 -10in. x Bin 
matching elliptical speakers. A complete Hi -Fi Stereo Radiogram 
at less than half normal price. 
Easily fitted no technical SPECIAL OFFER£44 
knowledge necessary. 
Credit Terms avail- -- - - - P. 8 P. 88 
able. First monthly 
payment of £5.83 fol- 
towed by 9 monthly 
payments of E4.95. 
Total Credit Sale Price 
C49.50. Send E5.83 today. 

FABULOUS VALUE 
Hi -Fi stereo at a new low. System Ten -Ten; 4 speed BSR autochangei 
with cue and pause control plus solid state amplifier, 20 watt total outjtut 
Frequency response 20- 20,000 Hz. Two elliptical speakers in book shelf 
enclosures -100% complete, 

ONLY 
£4.93 CREDIT SALE TERMS: Send E4.93 (being the first of TEN 

monthly payments of E405 plus 88p Carriage and Pack - 
ing). To be followed by NINE monthly payments of 04.05 DOWN ' (Total Credit Sale Price £40.50) 

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 

me 
CALLERS WELCOME- 11. R l A SEND ME FREE DETAILS OF YOUR RANG 

Name 

11/ 

ddress P11/71 é 
100,Chase Side London N.14 , 
1eI:01-886 3733/9666. ---- ---Iumarl 
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SEW 
LOL. 

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 
EDUCATIONAL AUTHORITIES, ETC. 

LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 
OTHER RANGES TO ORDER 

NEW "SEW' 
CLEAR PLASTIC 

7 METERS 

50µA 2847} 

100050µA 68.874 
100-0-100pA18-25 5 
500µA 68.124 
1mA 69.97} 

TYPE SW.I00 
100x80 mm. 

20V. D.C... 62.971- 
50V. D.C... 62.971 
300V. D.C. 62-974 
1 amp. D.C. 62.974 
5 amp. D.C. 62.974 
300V. A.C. 69.974 
VU Meter.. 6815 

' DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S -80 

80 mm. 
square fronts 
50µA 6312} 
50-0-60pA 69974 

0-10opA69.8 } 100- 
500AA 
1mA 

,4ß4 
20V. D.C 68.474 

50V. D.C... 62.474 
300V. D.C. 62.474 
1 amp. D.C. 69.474 
5 amp. D.C. 62471 
300V. A.C. 62.621 
VU Meter.. 63.874 

"SEW" CLEAR PLASTIC METERS 
Trie MB.86P. 4 1In. x 44ín. fronts. 

50mA .... 6200 
100mA .... 6960 
500mA .... 6980 
1 amp..... 6860 
5 amp..... 6880 
15 amp..... 6880 
30 amp..... 6860 
20V. D.C... 62.80 
50V. D.C... 62.60 

504a Se 60 150V. D.C. 6210 
50- 0-0012A 6810 300V. D.C. 62-60 
1004rA 63.10 15V. A.C... 6200 
100-0- 100µA68.10 300V. A.C. 12.60 
200µA 62.871 8 Meter lmA 98874 
500µA 62.75 VU Meter.. 68.80 
500-0 -500µÁ68.60 1 amp. A.C. . 62.60 
lmA 62.60 5 amp. A.C. 22-60 
1 -0-1mA 62.00 10 amp. A.C. *69.00 
5mA 6800 20 amp. A.C.42-60 
10mA ... 62.60 80 amp. A.0. *62.60 

Type MB.58P. 24ín. square fronts. 
504/A 68.10 10V. D.C... 2200 
50- 0-30µA 62.80 20V. D.C... 82.00 
100µA 62.80 50V. D.C... 22.00 
100 -0- 1000A 62.874 300V. D.C. 82.00 
5004rA 62.25 15V. A.C... 62.00 
lmA 6200 300V. A.C. 6200 
5mA 62.00 S Meter lmA 62-10 
10mA 8800 VU Meter .. 63.10 
50mA 82.00 1 amp. A.C. 62.00 
100mA 62.00 5 amp. A.C.* 8200 
500mA 62-00 - 10 amp. A.C. '6900 
1 amp 62-00 20 amp. A.0. *6200 
5 amp 6200 30 amp. A.C.e82.00 

Type ME.65P. 84tH. x 34in. Iront... 
60µA 8.871 10V. D.C... 82.10 
50-0-5044A 8276 20V. D.C... 82-10 
100pÁ 82-75 50V. D.C... 62.10 
100 -0- 1004tA62.60 150V.D.C... 22.10 
200µA .... Eß60 800V. D.C. 82.10 
500µA 62.374 15V. A.C... 82.10 
500 -0- 5001aA88.10 50V. A.C... 82-10 
lmA 82.10 150V. A.C. 62-10 
5mA 12-10 900V. A.C. 22.10 
lOmA 82-10 500V. A.C. 62.10 
50mA 82-10 S Meter lmA 62871 
100mA 62-10 VU Meter.. 68871 
500mA 22.10 50mA A.C. '82.10 
1 amp 62-10 100mA A.C. *68.10 
5 amp 62.10 200mA A.C.'69.30 
10 amp 62-10 500mA A.C.'82-10 
15 amp. 62.10 1 amp. A.C.' 8210 
20 amp. 82-10 5 amp. A.C. 12.10 
30 amp. 1210 10 amp. A.C.42.10 
50 amp. 82-874 20 amp. A.C.62.10 
5V. D.C 62-10 30amp.A.C. *62.10 

*MOVING IRON- 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Sise 
overall 100mm x 
90mm X 108mm. 
A new range of high 
quality moving coil 
instrumenta ideal 
for school ",experi - 
mente and , other 
bench applications. 
3- mirror scale. The 

meter movement "s - easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

50µA 64.50 20V d.c. ...: 33.97 
100µA 64.25 50V d.c. .... 68.97 
lmA 88.97 300V d.c. ...38.97 
50.0.50µA 64.25 
1-0-1mA 88.97 Dual range 
lA d.c 88.97 500mA /5A d.c.24.25 
5A d.c. 68.97 5V /50V d.c... 24.25 
10V d.c. 28-97 

Type YH.88P. 1 21 /32ín. square fronts. 
200mA .... 61.874 
300mA .... 81.874 
500mA .... 61.874 
750mA .... 81.874 
1 amp..... 81.874 
2 amp..... 61.874 
5 amp..... 21.874 
10 amp. 61.871- 

SOpA 6t 00 3V. D.C. -.. 61.87} 
60- 0-50pA 61871 10V, D.C... 6187} 
100µA 61874 16V. D.C... 81.874 
100 -0- 100µA 61.75 20V. D.C... 61871 
200µA 61.75 100V. D.C. 61.874 
500µA 6100 150V. D.C. 61274 
600- 0- 500pA61-874 300V. D.C. 61.874 
1mA 81.874 500V. D.C. 21.874 
1 -0-1mA 21.374 750V. D.C. 61.374 
2mA 21874 15V. A.C... 61.871 
5mA 81.874 SOV. A.C... 61.874 
10mA 61.87} 150V. A.C. 81.874 
20rA 81.874 800V. A.C. 61.874 
60mA 11174 500V. A.C. 81 -874 
100mA ..: 61.874 S Meter lmA 61.60 
150mA 61.874 VU Meter.. 62.10 

Type MR.45P. Sln. square fronts. 
50µA Eß25 5 amp..... 61.50 
50-0-50µA 6110 10V. D.C. .. 81.50 
10011A 22.10 20V. D.C. .. 61.50 
100 -0- 100µA81.874 50V. D.C. 81.50 
200µA 21-874 300V. D.C. 6110 
500pÁ 61-60 15V. A.C... 8150 
500-0- 500µA81.50 300V. A.C. 61.50 
1mA 81.10 e Meter lmA 61.871 
5mA 81.50 VU Meter.: 82-25 
10mA 8150 1 amp. A.C.' 8150 
50mA 11.60 5 amp. A.C.' 81.50 
100mA 61.50 10 amp. A.C. *61.50 
500mA 21-50 20 amp. A.C.411-50 
1 amp 81.50 30 amp. A.C.*61.50 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. 84in. square fronts. 
500mÁ .... 61.75 
1 amp..... 61.75 
6 amp..... 61.75 
15 amp..... 31.75. 
30 amp..... 61.75 
50 amp 6175 
5V. D.C. 81.76 
10V. D.C. 81.75 
20V. D.C. 61.75 
50V. D.C. 81.76 
150V. D.C. 81.78 
300V. D.C. 61.75 

25µA 1860 30V. A.C.' 61.75 
6011A 62871 50V. A.C.* 61.75 
50-0 -604tA 62.95 150V. A.C. *. 21.75 
100µA 82.25 300V. A.C.' 61.75 
100 -0 -1004/á 62.25 500mA A.C.' 61.75 
500µÁ 82.10 1 amp. A.C.' 81.76 
lmA 6176 5 amp. A.C.' 61.75 
1 -0-1mA 11.75 10 amp. A.C. *6175 
5mA 81.75 20 amp.A.C. *81.75 
10mA 21.75 80 amp. A.C. *61.75 
50mA 61.78 50 amp. A.C. *61.75 
100mA , 61.75 VU Meter .. 6840 

EDGWISE METERS 
Type PE.70. 8} ß p 1 15/827n. x 

50pA 2800 
50-0-50µ4 82874 
1005A 62.874 
100-0-100pA 88.75 
200pA 8276 

500p4 .... 88.80 
1mA 68.874 
300V. A.C. 82.874 
VII Meter 68.85 

Sand for Illustrated brochure on SEW 
Panel Meter,- discounts for quantities. 

TECH PT-84. 1,000 
O.P.V. 0/10/50/250/ 
500/1,000V. A.C. and 
D.C. 0/1/100/500mA. 
D.C. 0/100K. 61474. 
P. A P. 12}p. 

MODEL TE-200 20,000 O.P.V. 
Mirror scale, overload protec- 
tion. 0/5/25/125/1,000 V.D.C. 
0/10/50/250 /1,000 V.A.C. 0/50 
uA /250 mA. 0 /60K /6 meglI. 
-20 to +62 db. 28-75. 
P. & P. 15p. 

MODEL TB-70. 80,000 
O.P.V. 0/3/15/60/300/600 / 
1,200v. D.C. 0/6/30/120/600/ 
1,200v. A.C. 0/30uA/8/80/ 
300mA. 0 /16K /160K /1.6M /16 
Meg Q. ß500. P. & P. 15D. 

MODEL TE-12 
20,000 O.P.V. 0/0.6/6/30/120/ 
600/1,200/3,000/6,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0/60pA/6/00/600mA. 0 /6K/ 
600K /6Meg. /60 Meg. Cl 50pF. 
O.2mFd. 65.974. P. & P. 17 }p. 

MODEL PL486 
20k53 /Volt D.C. 
8k5ì /Volt AC. 
Mirror scale. 
.6/3/12/30/120/600V 
D.C. 3/30/120/600V 
A.C. 50/600uA/60/ 
600 mA. 10/100K/ 
1 Meg /10 Megll. 

o -:" 46db. 68.974 P 2 P 124 -20 

MODEL 500 80,000 0.P.V. 
with overload protection. 
mirror male 0/-5/26/10/25/ 
100/250/500/1,000v. D.C. 
1/2-5/10/25/100/250/500/ 
1,000v. A.C. 0 /5011A /5/50/ 
500mA. 12 amp. D.C. 
0 /60K /6 Meg. /60 Meg dl. 
28874. Post paid. 

TEE MODEL TW -2005 FEA- 
TUBES BESETTABLE OVER- 
LOAD BUTTON. Sensitivity: 
20K 11 /Volt D.C. 5K 53 /Volt 
A.C. D.C. Volta: 0-0.5, 2.5, 10, 
50, 250, 1,000V. A.C. Volts : 
0-2.5, 10, 50, 250, 1,000V. D.C. 
Corrente: 0 -0.05, 0.5, 5, 50, 
500mA. Resistance: 0-5K. 50K, 
0 -500K. 5 MEG53. Decibels: 
-20 to +52 db. 611.60. P. & P. 
17 }p. 

TEK LAB TESTER. 
100.000 0.P.V. 614n. 
Scale Bnzaer Short Cìr- 
cult Cheek. Sensitivity: 
100,000 0.P.V. D.C. 5K 
I) /Volt A.C. D.C. Volts: 
.5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volte: 8, 10, 60, 
50, 250, 500, 1,000V. 
D.C. Carrent: 10, 100uA, 
10, 100, 500mA, 2.5, 10 

amp. Resistance: 1K, 10K. 100K, 10MEG, 
100 MEG11. Decibels: -10 to 49 db. Plas- 
tic Case with Carrying Handle. Sise 74in. 
z 6tm. x 34in. 918.90. P. & P. 25p. 

270' WIDE ANGLE 
ImA METERS 
MW1 -6 60mm egnare 

68.974 
MW1.8 80mm square 

64-974 
P. & P. extra 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
31/-003/-1/1/1/8/10/30/100/ 
300V. R.M.S. 4cpe: 1.2 Mc /e. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 61750. 
Carr. 25p. 

TE-65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C.volte 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance 
up to 1,000 megohms. 
200 /240v. A.C. operation. 
Complete with probe and 
instructions. 
61780. P. & P. 30p. 
Additional probes avail. 
able: R.F. 62-124; H.V. 
82.50. 

HONOR TE.10A. 20k 51/ Voit 
5/25/50/250/500/2,500 v. D.C. 
10/50/100/500/1,000 v. A.C. 
0/50uA/2.5mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22 dB. 10-0, 100 mid. 
0.100-0.1 mid. 68.471. 
P. a P. 15p. 

MODEL TE-800. 30,000 
O.P.V. Mirror scale, overload 
protection 0/.6/8/15/60/300/ 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0/30uA/6mA/ 
60mA/300mA/ 600mA. 0/81C/ 
SOK/800K/8 meg. ohm-20 to 
+63 db. 65074. P. & P. 15p. 

TMH MODEL MD.120 
Mirror scale. 20k/Volt D.C. 
10k Sl Volt A.C. 30/60/300/ I ` 
600/3,000 V. D.C. 6/120/ 
1,200 V. A.C. 
Current 0-60nA/0 -11W 
300mA. 0.60K/0-6 Mohme 
-20 to -i. 63 dB. £4.04 
P&P15p 
MODEL TE -20 50,000 
O.P.V. Mirror scale, overload 
protection. 
1.200 v. D.C. Ó/6/3O/120/300/ 
1,200 v. A.C. .03/6/60/600mA. 
D.C. 16K /160K/1.6/16 ME(SSD. 
-20 to +63 db. 67.50. 
P. & P. 155. 

SKYWOOD SW -500 
50K /Volt. Mirror 
scale DC Volta 
0.6/3/12/30/300 /600. 
DC Current 20nA/6/ 
600mA Resistance 
10K /100K /1 Meg /10 
Meg. Decibels - 20 
to +57 db. 27-60. 
P. & P. 15p. 

MODEL A9-100D. 100K (1/ 
Volt. 5in., mirror scale. Built- 
in meter protection 0/3/12/60 
120/300/600/1,200 y. D.C. 
0/6/30 /120/800/600 v. A.C. 
0/10uA/6/60/800MA/12 Amp. 
0/2K/200K/2M/200M41. - 20 
to +17 bB. 612.50. P. & P. 
1715. 

TE -900 20,00053 /VOLT 
GIANT MULTIMETER. 
Mirror scale and overload 
protection. 61e. full view 
meter. 2 colour male. 0/2.5/ 
10/250/1,000/5,000 v. A.C. 
0/25/12.5/10/50 /250/1,000; 
5,000 v. D.C. 0 /50uA /110/ 
100 /500mA /10 amp. D.C. 
02K/200K/20 MEG.. OHM. 
815. P. & P. 25p. 

FTC -401 TRANSISTOR TESTER 
Full capabilities for mea- 
suring A, B and ICO. 
NPN or PEP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads. 
8807 }. P. es P. 15p. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 

Can be panel or bench mounted. Basic meter 
measures 1 volt D.C. but can be used to 
measure a wide range of AC and DC volt, 
current and ohms with optional plug in cards. 
Specification: Accuracy: ± 0.2, ± 1 digit. 
Resolution: 1mV. Number of digits: 3 plus 
fourth overrange digit. Overrange: 100% 
(up to 1999) Input impedance: 1000 Meg 
ohm. Measuring cycle: 1 per second. Adjust. 
ment: Automatic aeroíng, full scale adjust- 
ment against an internal reference voltage. 
Overload: to 100v. D.C. Input: Filly floating 
(8 poles). Input power: 110-230v. A.C. 
50/60-cycles. Overall size: 64ín. x 2 13/16in. 
x 83/16in. 
AVAILABLE BRAND NEW AND FULLY 
GUARANTEED AT APPROX. HALF 
PRICE 

£49.97f Carr. 50p. 

G. W. SMITH 
dt CO (RADIO) LTD. 

Also see next two pages 
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SEMI - CONDUCTORS /VALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 
20301 2Op 
20802 19p 
20303 20p 
20306 302 
20308 80p 
20309 Bop 
20371 15p 
20374 202 
20381 22p 
2N388A 492 
2N404 20p 
2N696 lOp 
2N897 1ßp 
27698 Shp 
27699 42p 
2N706 Op 
2N708Á lip 
2N708 15p 
27709 45p 
2N718 Sop 
2N718A 80p 
27726 Sip 
27727 Sbp 
2N914 17y 
2N91ß 17p 
227918 802 
27929 S2p 
2N930 Sop 
27937 Up 
271090 225 
271091 22p 
2N1181 Sbp 
271132 255 
271302 17p 
271303 172 
2111304 ßßp 
271305 22p 
271306 S4y 
2N1ß07 249 
5N1308 Sbp 
2N1309 242 
271607 172 
271613 S1p 
2N1ß31 SOp 
2N1632 SOp 
2N1637 302 
2N1638 27p 
2N1639 272 
271701 110p 
271711 24p 
2N1889 322 
271893 87p 
2N2147 7ßp 
272160 ß7p 
2N2193 40p 
2N2193A 492 
2312194 27p 
2172194A 80» 
272517 27p 
572218 205 
272219 20p 
2112220 269 
2N2221 ß5p 
272222 202 
222222A 25p 
272297 Sop 
272868 lbp 
272369 179 
2N2389A 17g 
272410 422 
272483 272 
2112484 Sty 
272539 Sßp 
272640 222 
2172613 279 
2N2614 80p 
272646 47p 
2112711 25p 
272712 259 
272718 27p 
272714 802 
2115904 202 
21'29049 Sbp 
272905 Sbp 
2729054 802 
272906 202 
2112906A SOp 
272907 Sßp 
2/12923 lip 
2112924 15p 
2/12925 15p 
2729260 122 
2729260 122 
2729267 12p 
278011 24p 
278014 2óp 
2113053 20p 
273094 49» 
2N802ß 722 
273133 SOp 
273194 SOp 
273135 Sbp 
2273136 25p 
278390 20 
213391 20p 
2N8391A 80» 
273892 17P 
373393 1ßp 

2Ñ8344Ó2 22» 
273403 ßßp 
273404 822 
273405 4ßp 
2973414 22» 

273415 222 
273416 27» 
273417 87p 
273439 1802 
218440 Op 
2183664 175 
2118665 15p 
273566 222 
2163668 Shp 
273569 255 
273570 125p 
273672 979 
273606 27p 
279606 Oip 
273607 22p 
273638 18p 
2736384 209 
278641 18p 
273842 18p 
273843 20p 
273644 365 
273645 25p 
273691 15p 
273692 lOp 
273693 15p 
273694 38p 
273702 102 
273703 10p 
273704 l22 
2118705 10p 
278706 10p 
273707 155 
278708 Sy 
2 /18709 lOp 
2N3710 109 
278711 102 
2N8713 187p 
2173714 200p 
273716 11222 
278716 290p 
273773 2402 
273791 276p 
273819 34p 
273820 157» 
278823 75» 
273864 27» 
21638644 272 
273865 579 
21188534 80p 
2163896 802 
273856A 852 
273868 252 
278828Á SOp 
278859 27» 
2788594 82p 
273860 SOp 
273866 150p 
273877 402 
21638774 409 
2175900 37p 
273900A 40p 
273901 972 
273903 2.6p 
273904 212p 
273905 SOp 
213906 S0p 
2114058 15p 
274059 10p 
274060 12p 
214061 12p 
274082 12» 
274244 47p 
274248 15p 
274249 lOp 
274260 182 
274554 42p 
274255 42» 
224284 17p 
274285 175 
274286 172 
274287 17p 
274288 15p 
274289 15p 
274290 161 
274291 162 
274292 lOp 
274294 17p 
274303 479 
274964 15p 
274985 181 
276027 52p 
215028 579 
276029 479 
275030 42p 
279172 12p 
275174 52p 
275175 6ßp 
2115176 45p 
2752324.80» 
215245 462 
276246 42p 
276249 67 
275265 825p 
275306 87p 
276908 40» 
2175807 37p 
276308 87p 
275309 65P 
275310 42p 
376854 .27p 
215366 S7p 
215966 Up 
215365 472.110107 
215366 32p 
276387 57p 
275457 84p 

272468 3517 
275469 48» 
28102 255 
28103 252 
28104 
28301 Á7p 
28302 477p 
28303 
29304 722 
28501 82y 
28502 Up 
28503 
3783 409 
37128 702 
37140 77» 
37141 722 
37142 
37143 875 
87162 879 
40050 552 
40260 
40251 822 
40309 
40310 452 
40311 8ßp 
40312 97p 
40314 372 
40316 ß7p 
40816 47y 
40317 S7» 
40319 
40320 472 
40323 UP 
40324 
40328 
40329 

ß30p 

40344 272 
40347 572 
40348 52p 
40360 
40361 47p 
40362 
40370 822 
40406 572 
40407 
40408 OSy 
40409 
40410 622 
40412 
40467A Op 
404684 
40528 722 
40600 572 
40603 502 
ÁC107 Sop 
AC126 20p 
AC127 245 
AC128 202 
AC151 lay 
AC152 229 
A0154 222 
AC176 222 
AC187 SSp 
AC188 
ACY17 
AC718 242 
ACY19 24» 
AC720 SOp 
ACY21 202 
AC722 10p 
ACY28 172 
ACY39 47p 
ACY40 14p 
40741 
AC744 409 
Á1140 
40149 47p 
4D150 
ÁD161 885p 
40162 352 
ÁF109 
ÁF114 252 
A7115 
416116 
416117 SOD 
ÁF118 442 
416121 
ÁF124 222 
ÁF125 
416126 1ßp 
ÁF127 1,82 
ÁF139 28p 
416178 42p 
ÁF179 
ÁF180 50p 
ÁF181 
ÁF186 392 
416239 802 
416279 
416280 
ÁF311 8ßp 
A8736 SOP 
A8727 31 
Á8Y28 ß4p 
48729 272 
A8750 252 
A8751 
A8764 25p 
A8767 4ßD 
A8786 
411Z21 37 
AUY10 1502 

10» 
ßC108 102 
ßC109 1002 
ß0h3 lOp 

BC114 1ßp 
ßC115 1ßp 
B0116 l5p 
ßC118 15y 
ßC119 ß6y 
ßC121 20» 
ßC122 ß0y 
ßC126 162 
ßC126 252 
260134 162 
260136 l5p 
260136 162 
B0137 162 
BC188 S7p 
260140 352 
ßC141 362 
260147 152 
260148 llp 
BC149 162 
BC152 17p 
260153 862 
ßC154 852 
B0157 16p 
B0158 15p 
ßC159 152 
ßC160 3ßp 
BC167 152 
BC168B 142 
301680 15» 
BC169B 14p 
ßC1690 152 
ßC170 12p 
BC173 1ßp 
B0172 1ßp 
BC175 22p 
ßC177 882 
260178 20p 
ßC179 222 
ßC182 12p 
BC182L 10p 
ßC183 102 
BC183L lop 

BC164L 126yp 

BC188 555 
ßC187 27» 
BC212L 1112 
BC213L 125 
BC214L 1ßp 
ßC710 27p 
BCYSO Sop 
260731 802 
BCY32 502 
BCY33 202 
BCY34 252 

8C89 602 
BCY40 602 
ßC741 1ßp 
BCY42 152 
ßC748 162 
ßC754 SSp 
BC708 292 
26C7ß9 UP 
B07ß0 975 

B0771 20p 
BCYï2 152 
BCY78 802 
BCY79 802 
BCZ10 279 
80311 40y 
ßD112 
B8116 11.2p 
ßD121 6ßp 
ßD128 802 
B111ß4 752 
ßD731 752 
ßD112 8515 
BDY10 1ß5p 
BDY20 1062 
ßD761 1252 
260762 100» 
ßF119 Sop 
ßF117 479 
ßF152 282 
ßF154 88p 
2616128 382 
ßF169 572 
BF183 36p 
ßF167 252 
ßF170 Sßp 
87173 80p 
ßF177 302 
ßF178 SOp 
ßF179 Sop 
ßF180 SOp 
ßF181 85p 
BF182 SOp 
ßF184 20» 
BF181 202 
B7194 172 
ßF196 1ßp 
ßF198 159 
ßF197 1ßp 
ßF198 4ßp 
BF200 852 
BF224 20p 
ßF290 202 
BF237 255 
ßF238 22P 
Bß244 332 
BFW61 47p 
BFW87 ß5y 
BFW88 235 
BFW89 202 

BFW90 ffip 
BFW91 SOp 
BFX12 222 
BFX13 
BFX29 26p 
BFX30 25» 
BFX37 SOY 
BFX44 87y 
BFX68 67p 
BFX84 ßbp 
BFX66 SSp 
BFX88 SO» 
BFX87 262 
BFX88 Opp 
BFX89 62p 
BFX98A 702 
137711 42p 
BFY18 25p 
BFY19 252 
BFY21 429 
BFY24 4b2 
BFY29 402 
BFY30 40p 
BFY41 O0p 
BFY48 62D 
BFY60 22y 
BFY61 20» 
BFY62 229 
BF'Y58 172 
BFY66A 672 
BFY76 42p 
BFY77 670 
BFY90 65p 
BOX19 17p 
B8X20 175 
B8X21 20p 
B8X28 .455 
B8X27 479 
BSX28 82p 
B8X60 82y 
BSX61 622 
BOX76 152 
B8X77 20p 
B8X78 25D 
BOY24 152 
B8Y26 MP 
B8Y26 17p 
B8Y27 17y 
85728 17p 
88739 17p 
324732 25p 
88736 26p 
88787 262 
B8Y38 20» 
B8Y39 ß2p 
B0Y43 
88761 81p 
88762 1122 
BSY53 87y 
B8Y64 40p 
BOY58 90p 
BOY79 46y 
138790 572 
867964 Up 
0424 157 
C460 16p 
OET102 80p 
0E7113 
OET114 16P 
OET118 202 
OET120 255 
0E7873 lßp 
9ET880 Sop 
0ET887 16p 
OET889 28p 
OET890 22p 
0E7896 222 
0E7897 225 
OET898 Sßp 
MAT100 $52 
2A7101 8Op 
MAT120 25p 
lIAT121 80p 
16.2400 107p 
MJ420 1122 
2J421 112p 
2.2430 102» 
31.7440 pap 
11.2480 979 
60481 1252 
167490 1002 
317491 187p 
2.2E840 6Sp 
MJE370 9159 
813E871 S7p 
2.2E520 87p 
211E621 872 
MPF102 42p 
2PF103 86p 
MPF104 872 
2íP7105 872 
MP08688 32p 
7147124 43p 
NKT126 5172 
NST126 272 
N%T128 272 
NKT136 272 
NKT187 32p 
NKT210 30p 
NKT211 802 
N1T212 SOp 
NKT2I3 80p 
NKT214 22» 
7%7216 1122 
NKT218 87p 
NKT217 405 

NKT219 80p 
N%T223 27p 
I7%T224 22p 
NKT226 2Ep 
7KT229 302 
NKT237 86p 
NKT238 26p 
311T240 279 
NKT241 272 
NKT242 202 
6777243 62p 
N1iT244 17p 
N%T245 202 
NKT261 209 
NKT202 802 
7%T264 pp 
NKT271 20p 
NKT262 202 
NKT274 5102 
7%T276 202 
N%T278 252 
NICT281 27p 
NKT401 872 
N%T402 901. 
34%T403 76P 
N%T404 62p 
N%T406 76p 
N%T408 829 
NKT461 622 
NKT452 62p 
N%T453 472 
NKT713 20p 
NKT717 42p 
7%T734 272 
747736 852 
N%T773 25» 
NKT781 80p 
0016 602 
0019 372 

Ó S6 
7ßp 

0023 SOp 
0024 80p 
0C25 87p 

Eóp 
CC28 
0029 602 
0035 60p 
OC36 60» 
0041 28p 
0042 
0044 17p 
0C46 122 
0046 159 
0070 
0071 12p 
0072 12p 
0073 SSp 
0074 802 
0075 22p 
0076 2ßy 
0077 SOp 
0078 20p 
0081 20p 
00810 20y 
0082 2bp 
0082D 

» 0083 25 
0084 25p 
00189 259 
00140 829 
00170 252 
00171 71 

00200 400p p 
00201 80D 
00202 755 
00203 40» 
00204 40p 
00206 752 
00200 902 
00207 752 
0CP71 482 
oBP12 50p 
0EP80 409 
081.81 422 
P3464 222 
87140 152 
8T141 202 
7I834 62p 
TIM 402 
T1044 12p 
TI846 12p 
7I846 Up 
TI847 Up 
TI848 12p 
TI849 122 
TI060 17p 
TI861 122 
71852 12p 
7I063 8ß2 
XB112 12» 
X0141 86p 
ZTX107 14p 
ZTX108 lip 
ZTX109 17p 
37X300 llp 
2T%3012 18p 
216X303 182 
ZTX304 262 
ZTXOOO 16y 
ZTX601 162 
ZTX609 SOp 
27X608 172 
216X604 402 
2TXb31 28p 

Integrated Grads. 

CA3000 1802 
CA8006 1172 
CA3007 2622 
CA3011 76p 
CA9012 88p 
CA3013 1062 
CA3014 1242 
CA8018 84p 
CA80184 

110» 
CA8019 84p 
CA3020 1582 
CA3020A 

1602 
CA8021 166p 
CA3022 180D 
CA8023 1285 
CA3026 100p 
CA3028A 74p 
CA3028B 

105» 
CA8029 87p 
CA3029A 

1659 
CA3030 1872 
CA3036 1222 
CA3036 72p 
048039 822 
CA3041 1092 
CA8042 109p 
CA3043 1875 
CA3044 1202 
043045 1522 
CA3048 812 
CA3047 1872 
CA3048 2042 
CA3049 1602 
CA3060 186p 
CA8051 134p 
CA3062 1655 
CA3063 46p 
CA3064 309P 
CA3065 240» 
CA3069 166» 
043064 120» 
PC11101 BSp 
FCH11110bp 
17011121 1052 
16016181 605. 
PC11141 305p 
701151 306p 
7011181 50p 
10011171 1052 
7011181 105p 
F011191 105p 
FCH2011Sep 
F0H2111302 
160112211802 
7011281 1502 
FCJ101 160p 
160.2111 3602 
16001121 2765 
1600181 275p 
1601141 625p 
FCJ201 1002 
700211 2762 
1602101 480p 
FCL101 2809 
1607101 3029 

FJH101 265 
FJH111 70p 
FJH121 26p 
FSH131 25p 
16311141 262 
16211161 25» 
F311161 70p 
16726171 265 
16311181 202 
F711221 SbD 
7.211231 2517 
FJ11241 255 
F313261 255 
FJ.2101 502 
161.2111 601 
FJJ121 602 
F3.2181 609 
16J2141 3262 
73.2181 752 
F31191 655 
1633211 1265 
7J2261 1269 
FJL101 1262 
FJ7101 26p 
I010 2509 
IC12 2502 
2900 40y 
L914 40» 
L923 402 
2C724P 665 
MC780P 2475 
20788P 822 
1201902. 1245 
MC792P 68v 
26019917 662 
1401303L 

2825 
20130416 

276y 
5101306P 

8865 
20838P 

5492 
1401435F 

3452 
MC16620 

461p 
310170900 

942 
MFC` Á000P 

1122 
164222 437p 
P4230 IOOp 
164234 1002 
PA237 7.1152 
PA2246 2452 
PA424 235p 
PA264 447p 
PA265 497p 
817400 2Sp 
8N7401 285 
877402 282 
8117403 88p 
877404 Sap 
877406 282 
0167400 802 
877408 239 
877409 282 
877410 28p 
8167411 28p 
6N7415 86p 
877420 289 

077430 ßßp 
077440 ßßp 
87744147 

1172 
ßN7442 ß7p 
077446 1262 
9147447 110p 
ßN7448 100p 
877450 ßßp 
277461 28p 
877453 285 
877454 Sap 
877460 239 
8167472 852 
817473 48p 
877474 432 
877475 47p 
817476 462 
877483 87p 
877486 50y 
877490 1002 
ßN7492 87p 
877493 87p 
877495 1172 
877496 87p 
81774107 43p 
816741531 

8174154 
2102 

0774160 

5/174161 

816741841 
229» 

8174166 
9269 

8774192 

8174193 
E859 

225p 
TAA241 

1822 
TAA242 

425 
TAA248 150p 
TAA283 76p 
TAA293 972 
TAA300 1752 
TAA310 1255 
TAA820 72p 
TAA860 1752 
TAA4S5 1472 
TA4621 182» 
TAA622 5805 
T44530 4852 
TAA811 445p 
TAB101 97p 
TAD100 1509 
TAD110 197p 
824034 1879 
82702C 147» 
0747024 280p 
C47020 772 
07A7030 1372 
17A7090 1259 
13A7100 1252 
04718 187» 
II47230 168p 
04730C 160p 
0A7410 - 87p 

0412 Up 
0B2 46p 
OZ4 SOp 
IIA 202 
IRS 862 
I85 25p 
I74 25p 
1174 272 
IUS SOp 
9021 85p 
2Q4 402 
384. 85y 
3V4 46p 
524 80p 
204 38p 
6174 429 
673 32p 
67,40 40p 
8/3022 752 
6407 25p 
64107 402 
OAKS 80» 
64K8 570 
6.285 202 
6426 3ßp 
8AQ5 85p 
6486 87p 
OATS 862 
64178 255 
BAVE 809 
82646 25p 
811E8 Op 
611116 45p 
813J6 45p 
613117A 402 
8857 86p 
(BSS 65p 
6ßW6 85p 
6ßW7 70p 
613Z6 SOP 
604 38p 
60116 61.16 
6CL6 50p 
6CW4 88p 
6161 625 
81660 802 
6F13 88p 
0'14 655 
61615 85p 
6F18 45p 
61623 80p 
8116 802 
074 502 
8J6 2ßp 
6J50T 302 
676 20p 
637 45p 
6K80 30p 
61.801 45p 
62020 40p 
0Q7 40p 
6047 40» 
6807 1161 
6037 - 402 
68K7 85p 
68287 35p 
(8117 862 
6007 40p 
6174 602 
6760 Up 
6V6GT 82p 
6114 30p 
6X50 20p 
6X901 27p 
1002 60p 
10161 902 
101613 55p 
101614 21.10 
12476 802 
122117 802 
12A177 892 
129%7 80p 
124V6 882 
121648 Obp 
128E8 35p 
12ßH7 40p 
19AQ6 85p 
2ODi 460 
20162 752 
2011 61.10 
20161 509 
20168 502 
20164 61.10 
20166 11.20 
2320 452 

VALVES 
2524 80p IEL95 
2525 42p 
25Z6 86p 
30015 809 
30017 869 
30018 752 
30165 85p 
30FL1 702 
3016112 02p 
30FL14 752 
SOL15 Op 
30L37 802 
301612 802 
301619 80p 
301641 70p 
3016213 98» 
30PL14 902 
SOLO 502 
35W4 30p 
3524 80p 
3535 402 
50135 45p 
2006 402 
80 50p 
8542 . 45p 
807 502 
1626 502 
6763 70p 
6146 2150 
ÁZ31 502 
CY31 55p 
DAP91 25p 
DAF90 422 
DF91 259 
13796 42p 
DK91 25p 
D292 502 
DK96 42p 
DL92 85 p 
DL94 45p 
DL96 42p 
D2170 112p 
12788 Up 
D787 716p 
E8600 65p 
E180F 952 
EÁ26080 25p 

35p 
EM80 40» 
16ií81 5Op 
E2184 355 
.2285 41410 
E1687 432» 
E161 40p 
16786 402 
16787 42p 
8(340 45p 
EZ41 46» 
EZ80 252 
1281 882 
0232 Up 
0134 60p 
KTOO 45.05 
111688 4200 
31014 60p 
1640080 40p 
PC86 ßOp 
PC88 602 
PC97 460 
PC900 43p 
PCC84 402 
PC089 402 
160088 5611 
166.2789 502 
1600189 55p 
PCF80 SOp 
PCF82 54» 
PCF84 50P 

PCF800 80p 
16016801 502 
PCF802 50p 
PCF805 75p 
PCF806 702 
PCF808 75p 
PCL82 86p 
PC283 66p 
PCL84 462 
PCL85 402 
POLSO 45p 
PFL200 70p 
16286 ß6p 
16L81 ß0p 
PL82 465 
PL83 46p 
PL84 40» 
PL500 75p 
16L504 20p 
PY32 65p 
P733 682 
16780 86p 
P781 802 
P782 Sep 
P783 UP 
P788 402 
P7800 502 
PY801 5611 
1725 752 
1728 76p 
060 82p 
1752 SOP 
0191 75p 
17281 402 
17285 402 
0301 40p 
17801 61.00 
1742080 855 
17ÁF42 55p 
IJB041 60p 
17ß0B1 402 
1221680 - 402 
1111689 859 
17(7C84 - 492 
110085 40» 
130780 569 
2201651 60p 
0702642 702 
1701181 85p 
7307.82 8bp 
170683. 60p 
0741 00p 
13780 369 
URSS 409 
17F89 SOP 
17L41 85p 
171.84 SOP 
0741 Oki 
0786 SOP 
72.105/30 88P 
V 5150130 8ßP. 
Add 129 to 1 
for Posia0 

EÁ1642 ß6p 
Eß91 20p 
EBC41 55p 
EBC81 SOp 
EBF80 40p 
E111683 409 
EBF89 ß5p 
EBL21 60p 
ECU 80y 
£088 60» 
ECC40 00» 
501184 Up 
50085 609 
ECC88 402 
E0980 35p 
E01682 869 
E016ß6 OSp 
ECH21 57p 
E02635 609 
ECH42 702 
E01681 SOp 
E01688 402 
ECL80 402 
ECRU 85p 
ECL83 65p 
160286 40p 
116374 602 
001139 40p 
EF40 50p 
5741 659 
EF42 70p 
EF80 25p 
EF85 35p 
EF86 302 
EF89 28» 
E991 38p 
EF92 402 
EF183 80p 
ßF184 85p 
E1190 402 
EL34 ß0D 
5133 4156 
EL41 552 
EL42 58p 
7281 562 
5124 252 
EL86 48p 
EL9I 822 

BRIDGE 
RECTUMS 
PLASTIC 
ENCAPSULATED 
600 PIV IA 502 

60 PIV 2A 65p 
100 PIV 2A 609 
200 P1 2A 872 
400 PIV 2A SOp 

50 PIV 4A 80p 
100 PIV 4A 70p 
200 PIV 4.4 75p 
400 PIV 4A 802 

50 PI V 6A 69p 
100 PIV 8A 76p 
200 PIF 041 852 
400 PIV 6A 611O 

SILICON BECTI87ER8 
MIJIATOBE WIRE EMEND PLASTIC 

IN PL CL 
URDU SERIES SERIES 

MP 
4001 50PIV 

1 AMP 1,5 S 19p 

4002 100PW 09p lip 802 
222 4003 200PW 

4004 400PIV 1002 2 122 SSOp 

4005 600PIV Up 15p Sip 
4006 800P117 162 172 57» 
4007 1000PIVV 16 00} l p 20 % 

SILICON RECTIFIERS 
STUD 16011116310 

84 10A 1754 35A 
2122 

200PIV 25p 60» Up 6142 
4001.17 80P 559 629 61.77 
600PIV 320 609 725 62.12 
800PIV Up 765 87p 1247 
1000167V 402 862 61-06 1817 

00+ lem 15% 100+ leas 20% 

DIODES a 
1734.4 

17p 7p 
17916. 7p 
AA119 72 

4ÁZ 8 10022 

AAZ15 12p 
24100 15p 
14102 op 
264.110 822 
BA711 272 
54112 70» 
BA116 7p 
BÁ141 Up 
264142 389 
24144 12p 
5A149 509 

RECTIFIERS 

1 264X13 122 
BAX16 7p 
BAY31 - 7» 

ßY100 1ßp 
B7103 Sip 
B17122 57p 
B7124 162 
B7126 15p 
1616127 17p 
167164 570 
B7210 Up 
B7111 32» 
164212 802 
27213 25p 
ß7216 40p 

Odb lip 
046 .. 182 
0Á10 -22p 

0447 
1702 

OÁ70 7p 
0478 10p 
0470 OD 
0481 72 
OÁ;86 
0480 

70 

0491 7p 
OA96 79 
0A200 
04202 1Óp 
04210 17» 

5113E DIODES 
4902W 16 WATT 110 WATT 

3.3 -33 V 24 -100 3.9 -100V 

20+ Leas 15 %100e 
+DI 26% each 

TRANSISTOR DI800UJT8:. 12 + 10 %; 
26 + 15 %; 100 + 20% any one type. Post, 
age on all Semi Conductors 72 extra. 
S.A.Y. FOE FULL LISTS. 

E See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page 3 
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# /-FIallfPMEWT 
SAVE UP TO 33'% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

RECORD 
DECKS 
BAR. 
Mini Monot 93.97 
C129í £070 
MPOO £1130 
610 £1546 
510 £12.47 
310 £10.55 
MP80 T.P.D.1. 

£18.75 
MP80 T.P.D.2 

£1756 
610 T.P.D.1 £22.12 
510 T.P.D.I. £20.19 
210 Package* 

£11.80 
H.T.70 £18.80 
H.T. 70 Package 

THORENS 
024-00 

TD125 £59.655 
TD125AB £9425 
TX25 8670 
TD150AII £8460 
TD150ABII £4135 
TX11 £877 

TRANSISTORISED L.C.R. A.C. 
M NG BRIDGE 

TELETON SAQ -206 
STEREO AMPLIFIER 

A new portable 
bridgeofiering ex- 
cellent range and 
accuracy at low 

.cost. Rangea: R. 
1 6-2-11 -1 meg 
6 Ranges ±1q 
L -1 is H - 111 

HEN RY86 Rangea2= % C.10pF± 1110mFd. 
6 Rangea }2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges f 1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA 
Meter indication. Attractive 2 tone metal 
ease. Size 7/ x S x 2in. $20. P. & P. 25p 

OARRARD 
A40 II* 
2025 T/C* 
3500* 
OP25 III 
A70 II 
SL65B 
AP76 
SL72B 
OL75B 
SL95B 
401 
GOLDRINO 
GL69/2 
GL69P/2 
GL75 
GL75P 
LID69/75 
G99 
PIONEER 
PL12AC 

£8.40 
£8.50 
£9.75 

£10.95 
£11fí7 
£1440 
£1895 
£25.00 
£2760 
£87.00 
£2840 

£2145 
£2850 
629-97 
£8850 

£8.40 
£21-97 

£36.50 

t Mono S ereo Cartridge 
All other models lees Cartridge 
Carriage 500 extra any model. 

RECORD DECK 
PACKAGES 
Decks supplied 
ready wired in 
plinth and cover 
fitted with cart- 
ridge. Garrard 
2026 T/C with Oonotone 9TAHCD £13.95 
Garrard SP25III with 9TAHCD £15.9b 
Garrard SP25I11 Goldring G800.... £1895 
Garrard AP76 Goldring G800 .... £29.95 
BOB 31P60 Audio Technica AT -55.. £2100 
Goldring 0L69/2 Goldring 0800 .. £87.50 
Goldring GL75 Goldring 0800 .... £42.50 
Goldring GL75 Goldring 0000E.... £4865 

Carriage 50p extra any model. 

Latest exciting release. Brand new model. 
6 + 6 watts rms. Inputs for mag, xtal, aux 
tape. Volume, bass, treble, eliding balance, 
scratch filter and loudness controls. List 
£32.50 OUR PRICE £18.50 Carr. 37p. 

CElOT AM /FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR OF 
SPEAKER SYSTEMS. Output 4 watts per 
channel- Excellent reception, AFC, built -in 
MPX. Cer /XTAL Input. Total List £5045. 
OUR PRICE £2275. Carr. 821p. 
Also available with Garrard 2026T /C Record 
Changer, Plinth, cover and stereo cartridge. 
Bu.lc .. r. -i £38.50. Carr. £1.00. 

* TRANSISTORISED. FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 29in. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

aepiniers. °Feral e. on 8 V battery. Coverage 
88- 108Mc /s. Ready built ready for use. Fan- 
tastic value for money. $6.879. P. & P. 129p. 
Stereo multiplex adaptors £4.979. 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 

e- 

11.41110147;71 
2 x Z30 amplifier, stereo 60 pre -amp, PZ5 
power supply. £16.75 Carr. 371p. Or with 
PZ8 power supply £18.85 Carr. 371p. 2 x Z50 

amplifier, etereo 60 pre -amp, PZ8 power 
supply. £2025. Carr. 375p: 
Transformer for PZ8. £2.979 extra. 
Add to any of the above £4879 for active 
filter unit and £18.90 for pair of Q16 speakers. 
Project 60 FM Tuner £20-25. Carr. 371p. 
NEW PROJECT 605 220.97 Carr 37p. 
All other Sinclair products in stock. 
2000 Amp £2450 Carr. 379p.; 3000 Amp 
£81.50 Carr. 379p.: Neoteric Amp £45.979 

Carr. 3710 IC10 /IC12 $2.50 
NEW PROJECT 605 - £20.97, Carr. 37p. 

LATEST CATALOGUE 

SEND 
NOW! 

STILL 
ONLY 
37-i p 
P&P 
iOp 

Our new 6th edition gives full details of a 
comprehensive range of HI -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 50p 272 pages, fully illustrated and 
detailing thousands of bargains. 

TE -1086 STEREO 
HEADPHONES 
Low cost high perform- 
ance stereo headphones. 
Foam rubber ear cups. 
Adjustable head -band. 
8 ohm impedance. 25- 
18,000 Hz, With lead and 
stereo lack plug. ONLY 
£1.974. P. & P. 129p 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

d \ New high quality port- 
able instrument- -Sine 
1 Hz to 100 KHz. 
Square 20 Ha to 20 KHz. 
Output max + 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm x 
120mm. 
Price £27I40. Carr. 25p. 

TE -20 RF 5I NAL GENERATOR 
Amorale wide range signal generator cover- 

__ ing 120 kc /s -28Q 
Mc /s on 8 bals. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
200/240V a -c. 
Brand new with in- 
struction. £15. 
P. & P. 370. S.A.E. 
for details. 

B.C. 221 FREQUENCY METERS 
latest release 125 KHz-20 MHz. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
£27.50 each. Carr. 50p. 

TE -IBA Transistorised 
Signal Generator- 5ranges 
400kHz- 30mHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
5{ X 59 x 3 }in. 
Complete with instruc- 

tions and leads. £7979. P. & P. 20p. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg- : s 
ohms.Also checks j O impedance, turns - 
ratio, insulation, 
200 /250V. A.C. 
Brand New 
£1750. 
Carr, 379p. 

UR -1A SOLID STATE. COMMUNICATION 
RECEIVER 
4 Bands covering 550kc /s- 30mc /e. FET, 
S Meter, Variable BFO for SOB, Built -in' 
Speaker, Bandspread, Sensitivity Control. 
220/240v. A.C. or 12v. D.C. 129" x 41" x 7 ". 
Brand new with instructions. £25, Carr. 379p. 

UNR-30 RECEIVER 
4 Bands covering 580kc /a- 30mc /e. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. £15.75. Carr. 371p. 
LAFAYETTE HA -600 SOLID STATE 
RECEIVER 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 20,000 c -p.y. 
A first class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2.5/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50/250/500/100v/ AC. 
DC Current. 100 wA /1/10/ 
100mA /1A. Resistanee 
300 ohms /3/30/300K/S31 i2- 
Complete with batteries, 
test leads, instructions and 
sturdy steel carrying ease. 
OUR PRICE £5.97 P. & P. 
25p. 

General coverage 
150- 400kc /s, 550 

I ke /e- 30mc /e. FET 
front end. 2 mech- 
filters, product 
detector, variable 
E.F -O., noise limi- 

ter, S. Meter, Bandspread. RF Gain. 15' x 
99° x 89'. 181ba. 220/240v. A.C. or 12v. D.0 
Brand new with instructions. £45. Carr. 50p. 

CRYSTAL CALIBRATORS NO. IO 
Small portable 
crystal controlled 
wavemeter. Size 
7 x 79 X 4in. 
Frequency range 
500 Kc /s -10 Mc /s 
(up to 30 Me /s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 

15in A and 12V D.C. 0.3A. Excellent condi- 
tion. £4479. Carr. 3700. 
SOLID STATE VARIABLE A.C. VOLTAGE 

REGULATORS 
Compact and panel 
mounting. Ideal for con- 
trol of lamps, drills, 
electrical appliances etc. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v -230v. 
Model MR 2305 5 amp 
88 a 46 x 43mm £8870. 

Mode MR 2310 10 amp 90 x 68 x 60mm 
£11.979. Postage 1200. 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. 22879 P. & P. 171p 
300 W. £825 P. & P. 229p 
500 W. £4.979 P. & P. 324p 

1000 W. 57.95 P. & P. 379p 
1500 W. £8.97k P. & P. 429p 
5000 W. £86.00 P. & P. Al 

RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band. Separate Yl, Y2 ampli- 
fiers. Calibrated triggered sweep from -2 sec 
to 100 milli sec /cm. 
Supplied complete with all accessories and 
instructions £87. Carr. paid. 

TOIL DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 600 SZ range (0.101 x 
10) + (1dB z 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.c. to 200kHz ( -3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built in 
600 C2 load resistance with Internal /external 
switch. Brand new. £27-50. P. & P. 25p. 

ROUND SCALE TYPE PENCIL TESTER 
MODEL TS 68 

Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance O.20K ohms. 
ONLY $1.97 P. .0 P. 13p. 

VOLTAGE STABILISER TRANSFORMERS 
180 -260v. input. Output 230v. Available 
150w or 225w. $1250. Cam. 25p. 

230 VOLT A.C. 50 
CYCLES 

RELAYS 
Brand new. 3 sets of 
changeover contacts at 
5 amp rating. 50p each. 
P. & P. 10p (100 lots £40) 
Quantities available. 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex- stock. Sing* hole fixing, tin. dia. shafts. Bulk quantities available. 
25 WATT.10 /25 /50/100/250/500 /1000/1500/2500 or 5000 ohms, 729p, P. & P. 7 tp. 
50 WATT. 10/25/50/100/250 /500/1000/2500 or 5000 ohms, £105 P. & P. 79p. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2600 ohms, £1.874 P. & P. 79p. 

"YAMABISHI" VARIABLE 
Excellent quality Low 

S-260 General 
Purpose Bench 

Mounting 
1 Amp £540 

2.5 Amp 56.75 
5 Amp £4475 
8 Amp £14-50 

10 Amp £1050 
12 Amp 521.00 
20 Amp £37.00 

VOLTAGE TRANSFORMERS 
prise . Immediate delivery 

S -880E Panel Mounting 
1 Amp 11540 

2.5 Amp £6121 
I Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

50 /60 CYCLES, 
OUTPUT VARIABLE 

0 -260 V ILTS. 
Special discounts for quantity 

G.WSMITH & GO.( .: 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 9155 
311 EDGWARE ROAD,; LONDON, W.2 Tel: 01-262 0387, 

OPEN 9 -6 MONDAY TO SATURDAY 

) LTD 
All Mail Orders to- 

11-12, Paddçnyton Green, 
London, W.2 

Tel: 01-2626562 
I Trade supplied) 

645 

www.americanradiohistory.com

www.americanradiohistory.com


C 
RADIO LTD 

E 

S 

MAIL ORDER DEPARTMENT 
No.I I Mayes Rd., London, N22 6TL 

C 

E 

N 
TBRANCHES 13 SOUTH MARGE MON ONGR EN ONDON NO - 8031685 

BARGAIN COMPUTER BUMPER 
BOARDS 

Many Resistors,. Coro 
densera, Diodes and 

1 Transistors (minimum of 
4 transistors on each 
board). 
5 BOARDS FOR 1205. 
Post Free. 

BLACK TERMINALS 
Length as indicated 1 inch 
10p per pair P. & P. 3p. 

BATTERY ELIMINATOR 
Plug your Transistor Radio, Ampli- 
fier, Cassette, eto., into the a.c. mains 
through this compact eliminator, 
2 }in X lin X Sin approx. 41V 91 60, 
BV 91.50, 9V 91.50, 71V complete 
with cable and plug for Philips Cas- 
sette. V) plus 8p 

P. & P. each. 

LIGHT DIMMER 
The unit comes complete with 
MK Ivory Front Plate and 
Control Knob, when used in 
place 
control yeaLight 

Switch it will 
lighting from 

off to full brightness. 
Power -up to 800 watts inter- 
ference suppreeeed. 

£2'75 P. 8 P. 89 

SOLID STATE BLOCK MODULES 

Phono pre -amp E1311 input sae -Li1 
100k: gain 28dB max ont 
S volt: max input 50mV. 
Tape pre-amp as above E1313. - 

Power amp E1314 input 1,000 
Mama gain 2001 800mW. 
Organ tone osc B1815 tone 
freq. 200 -11t, Hz output 00mW. All above modules 9 
volt. Deal Basher E1318 fias), time 1-4 arm power 8 
volt. Lamp 6v 150MA. All at 01.85 P. & P. 10p 

D.P.D.T. SLIDE 
SWITCH Transformer 

Scoop 

(iip- Primary 220, 280 v. fused. 
YYYY Secondary 220 v. at 50mA, 

6.2v. at 1 amp. 
Overall size 25' x 2' x 21° 
high. 63n 

P. a P. 15p. 

CHROMOSONIC SOUND 
OPERATED LIGHT 
DISPLAY 
This compact unit (size Sr X 51" x 
3' high) is connected directly across the 
speaker output of an amplifier, it will than con- 
vert audio signals into a spectacular three colour 
light display (600 watts light out- 
put each colour). Send S.A.E. for s 18,50 
further details or call in at any 
branch for demonstration. P. & P. 33p 

100 WATT 
1 H 

POWER 

AMPLIFIER 

SEND S.A.E. FOR GREAT BARGAINS 
IN MICROPHONES, AMPS, DECKS, 

COMPLETE DISCOTHEQUE CONSOLS, 

SPEAKERS AND MANY OTHER ITEMS 

COMPONENT CENTRE 
8 a 6 Printed circuit board 10p each 
Byi00 Type rectifier 800 Ply 750 ma 165 

4 Pm transistor holders 8P 
2: 8 ohne speaker - 33p 
L "2 Battery holders 5p o 
1001IM WAY Pots - - 13p 
OC81 Heat clips (double) Sp 
Tape rev conmters 35p 
1,500mF 150v DC -4 'x 2' dia approx 40p 
Flex connector tamp approx nonreversible 

Ideal for loudspeaker connections fip 
2: 80 ohm Speaker 313P 

Please include Poet &Packing 
Fend A.A.P. for return of post Quote of your etrrtronir project. 

In excess 
of 100 watt 
peak output 
Open and short circuit proof 
Sensitivity 10mV for full output 
Frequency Response 10.25,000Hz 
Safe with all loudspeaker systems 
4to16ohms - 

Silicon transistors used throughout 
F.E.T. Front end 
Send S.A.E. for further details. 

E42.00 pf, ligheat rmlt aboye f40.00 
Post and Insurance 1100. 

GUARANTEED 12 MONTHS 

DWELL TIME UNIT 
These small units contain the 
following components: 700 ohm 
DPDT relay with base, 1µF 
250v. paper, 0.01µF 400v. paper, 
5014F 35v. electrolytic, 3 diodes 
00200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre-set pot, 4 pin din 
plug & akt., 4 foot of 4 core 
screen. All homed in a small neat metal box. Can 
be made into many timing devices. 43 p. & p. gp 

PRINTED CIRCUIT KIT 
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 

CONTENTS: (1) 2 Copper Laminate Boards 45' X 21°. (2) 1 Board for Match- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(8) Etabant. (7) Cleaner /Degreaser. (8) 18-page Booklet Printed Circuits for Amateurs 
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chassis Plans, eto. for 50 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the tir.t time.. inetPl i,, In,,,,' - EXPERIMENTERS 

PRINTED CIRCUIT KIT 

60p 
Postage & Pack. 10p. (U.K.) 

Commonwealth: 
SURFACE MAIL 20p 

AIR MAIL 60p 
Australia, New Zealand, 

South Africa, Canada 
I) Cry,.t:l Kit ,td), bw.ed Detector. (2) Crystal Set with voltage- quadrupler 

detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (5) arrier Power Conversion Receiver. (6) Split- Load Neutralised Double 
Reflex. (7 Matchbox or Photocell Radio. (8) "TRI- FLE %ON" Triple Reflex with 
Self -adjusting regeneration (Patent Pending). (9) Solar Battery Loud-speaker Radio. 
The smallest 3 deainge yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the --Trffiexon" circuit. Let us know 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62' X 95' X -25'. (11) Wristwatch Radio 1.15' X -80" X 55 ". (12) 
Ring Radio 70" x .70" x 55 ". (18) Bacteria- powered Radio. Rune ose sugar or 
bread. (14) Radio Control Tone Receiver. (15) Translator P/P Amplifier. (16) Inter- 
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (Ill Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(25) Signal Injector. (28) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31)Wristwatch Transmitter/Wireless 
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
"Photophone ". (37) Light -Beam Transmitter, (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. ..plus 10 Photo- 
electric Circuits, Alarms, Modulators, Stabilisers... 

YORK ELECTRICS, Mail Order Dept. 
335 Battersea Park Road, London, S.W.11 

Send a S.A.E.. fee fell details, and a hrief description of all Kits and Projects. 
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MW /LW TRANSISTOR RADIO 
,x. Complete set of parts for this MW /LW 

Transistor Radio. Originally sold by 
world-famous company ss a set for more 
than £17. Coverage 192.555m +1070- 

+f:, 1870m. 9 volt 8 transistor superhet 
using 3 AF117 in RF and IF stages 
powered by a two stage AF amplifier using 
3 x AC128. Output approx. 500M W. 
Also works toff ear- serlai. Pun - 
etreetion book 12 }p free with Parts- 
Red only ply case, rexine covered. 
Require. PP7 battery, price 221p extra. 

- Olin high- quality speaker. Price 9S plus 
40p P. & P. - 

STEREO AMPLIFIER Type SHV -2 x 3 watts 
Fully built. Separate vol., base and treble controle 
each channel; 12 X 41 X Bin high. EXPO and 
2 x BOLSO valves. O.P. trans. for 3 -ohm speakers. 
Double wound mains trans. Suitable for crystal, 
mage. cartridge, tuner. etc. with mono- stereo 
switch. 200-250V 0.0. mains. 97.25. 50p P. & P. 

plus spindle {in (11n dia.) 400 + 180 + 20 + //hi" 
A.20JF.M. ( V.H.F.) tuning gang 13 x 2 x) lin 

209f ; geared slow motion drive 6 :1 ; 

no back lash ; east frame ; Brand new ; 

German ; 3 X 4á.a. fixings. 85p peat 94. 
leas 10% for 6. 

MAINS TRANSFORMERS (240 -250V input) 
Postage in brackets 
6.3V at 2 1A, 405 (15p). 
250V at 50mA and 6.3V at 19A, 509 (20P). 
39V at 1A, 8.3V at 2A and 250V at 50mA, 75p (25p). 
90V at 20mÁ and 1.4V at 250mA, 50p (15p). 
Deduct 10 per cent from total bill for more than one transformer. 

25091 ; 2 x 6á.a. fixings, size 11 X 11 x lin ; 

gearing S :1 to %in dia. moulded bush. Plastic Illt. 
Miniature A.M. transistor tuning gang. 250 + 

duet cover ; Plessey. 
259 post pd., less 10% for 6. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT. Hants 

(2 mina. from Station and Biases). FULL GUARANTEE. Aldershot 22290 

CLOSED WEDNESDAY. S.A.E. for enquiries please. 
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST 

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

TRANSISTORS 
2G301 20p 2N3404 32 52 40310 46p BC212L lap B8X28 32 5.2 NKT281 2745 
26302 20p 2N3405 462 40311 35p BCY30 27 5p BSX60 82 0 NKT401 874p 
2G303 202 2N3414 224p 40312 47 }p BCY31 802 BSX61 82 0 NKT402 ' 90p 
20306 4282 2573415 22 12 40314 87 52 BCY32 602 68X76 22011 NKT403 75p 
26308 80p 2N3416 87 12 40320 47 02 BCY33 25p BSX77 27 511 NKT404 62 15 
20309 802 2N3417 8702 40323 8205 BCY34 8Dp 68X78 27 }8 NKT405 75p 
20371 162 2573570 21.26 40324 47 }p BCY38 40p 88Y10 27 0 NKT406 6417 
2G374 208 2N3572 975p 40326 87 }0 BCY39 80p BSY11 274P NKT451 6212 
2G381 22 1D 2N3605 2705 40329 80p BCY40 50D B8Y24 162 NKT452 628p 
2N404 22 5p 2573606 any 40344 27 02 BCY42 75p 138Y25 150 NKT453 47 0 
2N896 209 2N3607 D 22 40347 57 0p BCY43 152 B8Y26 1702 NKT603F32 89 
2N897 172 2N3702 lip 40348 2 02 BCY64 8215 B8Y27 171p NKT613F82 49 
2N698 252 2N3703 102 40360 42 1P BCY58 225p BSY28 17 12 NKT674F 302 
2N706 12 }01 2N3704 llp 40361. 47 02 BCY59 - 22 }p BSY29 17 15 NKT677F 802 
2N705A 120 2N3705 10p 40362 871p BCY60 97 0 BSY32 259 NKT713 255 
2N708 162 2N3706 09p 40370 82 12 BCY70 202 B8Y36 252 NKT781 802 
2N709 624p 2513707 112 40406 57 81) BCY71 262 B8Y37 25P NKT10419 302 
2N718 262 2N3708 075 40407 40p BCY72 175p BSY38. 225o NKT10439 
2N726 302 2N3709 092 40408 5202 BCZ10 27 05 B8Y39 2255 3702 
257727 805 2N3710 09p 40410 6212 BCZ11 425p BSY4O 82 }p NKT10519 
211914 174p 2N3711 lop 40467A 5705 BD118 £1.12} BSY51 8202 

- 

any 
2N916 17 12 2l3715 21.25 40468A 852 BD121 652 B8Y52 8201) NKT20329 
2N918 80F 2N3716 11.30 40600 6705 BD123 11E }p BOY53 87 02 47 12 
2N929 220p 2N3791 £2.06 AC 107 802 BD124 00p BSY64 40P NKT20339 
2N930 27 42 2N3819 852 AC126 20p BD131 75p BSY58 902 874p 
2N1090 228p 2173823 97 09 AC127 25p BD732 85p B8Y78 475p NKT80111 
2N1091 2280 2N3854 27 09 AC128 202 BDYIO 11.870 BSY79 452 77 1p 
2N1131 . 262 2N38544 27 15 AC154 22kp BDY11 21.62} B8Y82 52 12 NKT80112 
2N1132 262 2113855 27 0p AC176 252 BDY17 11.60 BOY90 any 87 0 
2111302 1742 2N3855A 802 AC187 6202 BDY18 81.75 B8Y95A 1282 NKT80113 
2N1303 17 12 2513856 80p AC188 8702 BDY19 £1.974 BSW41 4215 £1.12 
2111304 824p 2N3856A 352 ACY17 270p BDY20 11.128 BSW70 2789 NKT80211 
2281306 2202 2573858 255 ACY18 25p BDY38 any Clll 752 9202 
217I306 25p 2N3858A 802 ACY19 26p BDY60 £1.25 C424. 27 }p NKT80212 
2571307 25p 2N3859 27 5p ACY20 25p BDY61 £1.25 C425 552 92 12 
2111308 80p 2N3859A 8202 ACY21 25p BDY62 £1.00 C426 402 NKT80213 
2871309 802 2N3860 800 ACY22 20p BF115 25p C428 870p 92 12 
2111507 17 15 2N3866 11.50 ACY28 top B1117 4702 C744 800 NKT80214 
2171613 262 2113877 40p ACY40 28p BF163 8789 D16P1 8705 92 15 
2N1631 862 2N3877A 40p ACY41 25p BF167 182 D16P2 402 NKT80215 
2N1532 802 2N3900 87 15 ACY44 4Dp BF173 192 D16P3 875F 9205 
2N1638 275p 2N3900Á 40p AD140 62 15 ßF177 80p D16P4 402 NKT80216 
2111639 27 p 2N3901 97 }2 AD149 5752 13F178 802 GET102 802 928p 
25616718 £1-SO 2N3903 85p AD150 6259 BF179 80p GET113 202 0C20 75p 
2N1711 252 2573904 862 AD161 8702 BF180 352 GET114 202 0022 50p 
2N1889 8242 2573905 37 52 AD162 3750 131`181 825p GET118 20p 0C23 602 
25(1893 8709 2 /13906 8705 AF106 4202 BF184 25p GET119 202 0C24 602 
2N2147 8252 2N4068 1752 AF114 25p BF185 425p GET120 5212 0025 SOP 
2N214Á 67 12 ßN4059 102 ÁF115 25p BF194 1745 62T873 120P 0026 2702 
2N2160 57 15 2/14060 1205 ÁF116 28p BF195 15p GET880 802 0C28 6285 
ßN2193 405 2N4061 12 }p ÁF5717 ß5p BF196 4202 62T887 200 OCIO 8205 
2N21934 420p 2 /14062 12 05 AF118 620p BF197 4202 GET889 22 12 0C35 502 
2N2194A 80p 2 /74244 4705 AF119 20p BF198 4205 0ET890 22 8P 0C36 6252 
2112217 27 }p 2N4285 174p AF124 2212 BF200 5250 0ET896 225P 0C41 220p 
2N2216 29P 2N4286 17 5p ÁF125 20p BF224 142 62T897 E28F 0042 25p 
2N2219 282 2N4287 17 02 AF126 EOp BF225 19p GET898 2282 0C44 202 
2N2220 252 ßN4388 1702 ÁF127 1702 BF237 E8p 517400 11.071 0C45 12 15 
2N2221 262 224280 17 5p AF139 87 12 BF238 28p MJ420 11.121 0C46 lap 
2 /42222 802 2X4290 1702 AF178 4205 BF244 28p MJ421 11.121 0070 lß2 
2112270 478p 2N4291 17 12 AF179 72 05 BFW61 470p MJ430 £1.028 0071 1202 
2N2297 802 2574292 1205 4F180 52kp BFX12 228p MJ440 959 0072 1282 
2N2368 1702 2N4303 4755 AF787 42 05 BFX13 2205 MJ480 97 10 0074 8242 
2N2369 17 4p 2N5027 5215 AF239 42 05 BFX29 302 . MJ481 £1.26 0075 2212 
2N23694 170P 2575028 5712 AF279 475p BFX30 802 MJ490 £1.00 0076 2202 
2572410 424p 2N5029 470p AF280 62205 BFX4I 37 12 MJ491 £1.370 0077 30p 
2N1483 2702 2115030 4205 AF211 325p BFX44 87 12 5111800 22.171 0081 20p 
2N2484 321F 2575172 120p ASY26 25p BFX68 67 }p MJE340 6202 0081D 2202 
2/62539 
2N2540 22 }p 2575175 24p ASY28 27 }p BFX85 828p MJE521 782 0084 E5p 
2N2613 85p 2N51î6 45p A8Y29 271p BFX86 252 MPF102 4212 0C139 8202 
2N2614 80p 2N5232A 80p A0Y36 25p BFX87 271p MPF103 3712 0C140 82 05 
2 /72646 621p 2N5245 45p ASY50 25p BFX88 E5p MPF104 87 5p 0C170 30p 
2112696 8232 2N5246 4202 ASY51 825p BFX89 6210 MPF105 8712 0C171 802 
2572711. 25p 2N5249 6705 ASY54 25p BFX93A 70p MPS3638 82 15 0C200 402 
282712 25p 2N5265 13.25 ASY86 825p BFY10 3212 NKT00134705 0C201 602 
2572713 2712 2515266 £2.75 AU103 £1.25 BFY11 4212 NKT124 4215 0C202 752 
2572714 80p 2N5267 £2.621 ASZ21 4202 BFY17 220p NKT125 2712 0C203 42 1p 
2/12865 62 0 2515305 378p BC107 102 BFY18 821p NKT126 2712 OC204 421p 
2572904 80p 2515306 402 BC1OS lop BFY19 8202 NKT128 2712 OC205 90p 
2162904A 821p 2575307 8742 BC109 10p BFY20 1150 NKT135 2782 0C207 75p 
2572905 875p 2N5308 2702 BC113 15p BFY21 421p NKT137 8202 OCP71. 421p 
2N2905A 402. 2575309 6202 BC115 152 BFY24 46p NKT210 802 011012 62 0p 
2N2906 25p 2575310 420p 13C116A 15p BFY25 25p NKT211 80F ORP61 502 
2N2906A 2710 2N5354 271p BC118 10p BFY26 20p NKT212 80F P346A 2210 
2N2907 80p 2/15355 2712 BC121 20p BFY29 502 NKT213 80p TIS34 62 05 
2N2923 15p 2N5356 8205 BC122 20p BFY30 502 NKT214 2215 TI843 272 
2572924 15p 2N5365 4705 BC125 202 BFY41 502 NKT215 221F TI944 102 
2512925 15p 2575366 3205 8C126 202 BFY43 6215 NKT216 3712 TI845 102 
2572926 2N5367 5702 BC140 3712 BFY50 28p NKT217 4212 TI846 115 

Green 14p 2N 5457 870p BC147 10p BFY51 20p NKT219 302 TI847 lip 
Yellow 1202 28005 75p BC148 10p BFY52 23p NKT223 2715 TIS48 1252 
Orange 12 5p 20020 £2.00 BC149 12p BFY53 1712 NKT224 252 T1849 1202 

2N3011 SOp 28102 502 BC152 1702 BFY56A 57 1p NKT225 22 85 TI850 171p 
2573014 320p 28103 25p BC157 20p BFY75 80p NKT229 802 TI851 1802 
2N3053 18p 28104 252 BC158 11p BFY76 425p NKT237 852 TIS52 12IP 
2N3054 46p 25501 3282 BC159 122 BFY77 5705 NKT238 252 TIS53 2252 
2763055 820 28502 85p BC160 621p BFY90 678F NKT240 271F TI660 2202 
2113133 80p 28503 271p B0187 llp BFW58 2712 NKT241 2710 TI861 252 
2273134 80p 3N83 402 BC168B 10p BFW59 252 NKT242 202 TI862 271p 
2N3135 25p 311128 702 601ß8C up BFW60 252 NKT243 6212 TIP29A 502 
2113136 2,5p 357140 771p BC169B llp BPX25 £1.85 NKT244 171p TIP30A 602 
2113390 25p 357141 7212 BC169C 122 BPX29 £1.80 NKT245 202 TIP31A 6212 
2573391 20p 357142 55p BC170 125p BPY10 £1.45 NKT261 202 TIP32A 752 
2N3391A 3O2 357143 671p BC171 15p BRY39 471p NKT262 802 TIP33A 
2N3392 17 1p 357152 8712 BC172 152 BSX19 17 12 NKT264 202 11.021p 
2N3393 15p R.C.A. 5212 BC175 2212 BSX20 17 }p NKT271 202 T1P34A 12.05 
2N3394 lap 40050 55p BC182 102 BSX21 8705 NKT272 EDF 
2N3402 2212 40251 321p BC183 092 BSX26 45p NKT274 20p 
2N3403 225p 40309 824F BC184 lip 68X27 471p NKT275 20p 

Post & Packing 12 }p per order. Europe 252. Commonwealth (Air) 65p (MIN.) 
Matching charge (audio transistors only) 12 }p extra per pair. 

Prices subject to alteration without prior notice. 

TTL. LOGIC I.C. NEW PRICES 
1- 1112 -24 1- 1112 -24 1- 1118 -24 

£p £p £p Sp £p £2 
8N7400 0.20 018 SN7433 0.80 0 -75 8N7472 052 0.80 
8N7401 0-20 0-18 8N7437 0.84 0-06 8N7473 0.43 0.41 
8N7402 0.20 018 SN7438 0.64 0.60 8N7474 0.48 041 
8N7403 0.20 0-18 SN7440 0.28 0-21 8117475 0.45 044 
8N7404 0.20 0.18 8N7441AN 0.87 0.83 8N7476 0-45 0.44 
8N7405 0.20 0.18 8577442 0.85 0.81 8N7480 0.70 0-65 
0N7406 0-80 0.75 8N7443 286 2-70 8N7481 1-40 1.88 
8N7407 0.20 0.18 8N7444 2.86 2.70 8N7482 0.87. 0-82 
8N7408 0.20 0-18 8N7445 2.50 2.40 8N7483 0.87 0.82 
8117409 0.20 0-18 SN7446 1.00 0.95 SN7484 2.00 1.85 
8N7410 0.20 0.18 SN7447 1.00 0-95 8N7485 8.62 8.40 
8N7411 0.23 0.21 8N7448 1.00 0.85 8N7486 0.08 0-80 
8N7412 0-48 0-46 8N7449 1.00 0.95 8N7490 0.87 0.84 
8N7413 0-40 0.38 8N7450 0.20 0-18 8N7491AN 1.21 1-10 
8N7420 0.20 0-18 SN7451 0.20 0.18 8577492 0.87 0.84 
8N7423 0.51 0-47 8N7453 0.20 018 8N7493 0.87 0.84 
Sí7428 0-80 0.75 8577454 0.20 0-18 8N7494 0.87 0.84 
0N7430 0.28 045 ßN7460 0.20 0-18 8N7495 0.87 0.84 
817432 0.48 0.42 8517470 0.40 .0.38 8N7496 0-87 0.84 

MULLARD SUB -MIN ELECTROLYTIC 
C425 range axial lead 82 each 
Values: (µF / V): 064/64; 1/40; 1-6/25; 25/16; 2.5/64; 4/10; 4140; 5/64; 
6.4/6-4; 64/25; 8/40; 10/16; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6.4; 
25/25; 32/10; 32/40; 32/64; 40/16; 50/6.4; 50/25; 50/40; 64/10; 80/25; 
80/16; 80/25; 100/6-4; 125/10; 125 /16; 200/6.4; 200/10; 320/64. 

SILICON RECTIFIERS 
PIN' 50 100 200 400 600 800 1000 1200 
IA lop 12 12 152 162 17 12 192 202 -- 
3A 15p - - 2205 - 80p - -- 
6A - - 255 302 825p 85p - -- 
10A - 525p 575p Bhp 7702 86 }p 97 0 £1.25 
17A - 5782 6202 7715 902 975p £1.20 11.670 
35A 80p 900 £1.00 11.25 1130 12.50 - 
1 amp and 3 amp are plastic encapsulation. 

- 

DIODES & RECTIFIERS 
I5734Á 5702 Á4119 5702 BAX16 1202 BYZ13 E5p 
131914 0702 ÁA129 5702 BAY18 17 05 F8T3/4 22 }p 
I5791ß 0? }p AAZ13 109 BAY31 075p 0A5 17 }p 
1N4007 220p AAZ15 1202 BAY38 25p 0Aî(1 220p 
1844 220 AAZ17 12 }p BY100 17 }p 0A9 228 
18113 15p BA100 152 BY103 2252 0A47 07 4p 
18120 lOF BÁ102 22 02 BY122 4î5p 0Á70 07 15 
Iß120 17 }p BAS10 ß20p BY124 478 0A73 5702 
18121 1212 BA114 ß2 }p BY124 15p 0A79 095 
18131 1202 BA115 0712 BY127 17 52 0A81 07 82 
18132 152 BÁ341 82 }p 731164 ß70p OÁ86 07 }D 

18920 0782 BA142 3205 BYX10 22 }p 0Á90 07 0p 
18922 0705 BÁ144 1ß0p BYZ10 225 0Á91 07 82 
15923 07 12 BÁ145 ß2p BY211 SE02 0Á95 07 }p 
I0ß23 07 }F BÁ154 1ß0p BYZ12 ß2p 0A200 5705 

BA124 1202 0A202 102 

TRIACS 
SC35D 21420 
8036D £1.00 

SC41D £1.20 
SC450 £1.621 
8C46D 11421 
OCIOD 22.05 

SC51D £1.95 
40430 9712 

40528 7282 
40430 11.80 
40432 £1.878 
40512 £1.45 

BRIDGE RECTIFIERS 
A. PIV 
1 100 4702 
1.4140 520p 
2 50 552 
2 200 70p 
2 400 Sop 

A. PIV 
4 60 602 

4 400 952 
5 50 62 5p 
6 200 8702 
4 400 11121 

THYRISTORS 
PIV 50 100 200 300 400 
IA 252 2712 2752 402 4715 
4A 4702 552 5705 - 7712 
5A - 5511 85p - 902 
7A - 552 652 - 9712 
T1C47 0.6 amp. 200 PIV 55p. 
Also 12 amp. 100 PIV 75p 
2N3525 at £1.1200 
VEROBOARD 

0.15 0.1 
Matrix Matrix 

21 x 31in 1702 202 
25 x 5in 212 24p 
33 x 3 100 212 24p 
31 x Sin 2715 2712 
5 x 17in (Plain) S5p - 
Vero Pins (Bag of 36) 202 
Vero Cutter 452 
pin Insertion Tools (1 and 15 

matrix) at 55p. 

MULLARD C280 M FOIL 
CAPACITORS 
0.07., 0.022, 0.033, 0.047 3p each 
0068, 0.10 .. .. 42 each 
0.15, 0.22, 0-33 .. .. 5p each 
0.47 .. .. .. 9p 
0.68 .. .. .. 112 
15.LF .. . .. .. 142 
16µF .. .. .. 21p 
22µF .. .. .. 250 

WIRE -WOUND RESISTORS 
g -5 watt 5 % (up to 270 ohms 

only). 78p 
g welts 5% (up to 8.2kí1 only), 105 
10 watt 5% p 

to 
to 250Çì only) 

1ß0p 

POTENTIOMETERS 
Carbon: 
Log. and Lin., lees switch, 182. 
Log. and Lin., with switch, 25p. 
Wire -wound Pote (3W), 882. 
Twin Ganged Stereo Pots, Log. 
and Lin., 402. 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO-3 Trans., 471F. 4.8 x 2 x lin 
Finned, for One TO -3 Trans., 
8212. For SO -1, 21p. For TO -5, 
5p Finned. For TO -18, 52 
Finned. For TO -18, 1/- Finned. 

PRESETS (CARBON) 
04 Watt Bp VERTICAL 
0.2 Watt 6p OR 
0.3 Watt 712 HORIZONTAL RESISTORS 

Carbon Film 
.4 watt 5 %, 12. 8W, 1W 8 2W 
} watt 5 %, 1 }D. E24 Series. 
I watt 5 %, 22. 
} w 2% M/O 4p. 
1 watt 10 %, 2 1p. áW & }W 
2 watt 10 %, ßp. E1ß Series. 

THERMISTORS 
R53 (STC) £1.271 VA3705 8715 
K151 (1k) 121D 
Mollard Thermistors also in 
stock. Please enquire. 

Tel. 01 -452 0161/2/3 A. MARSHALL & SON Send Sp for new Comprehensive Semi- 
conductor and I.C. list (24 pages). HRS. 9 -5.80 MON. -FRI. 

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 9 -5.0 BAT. 
f f 9 -1.0 THURS. 
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TELETON CRIOT AM /FM 
STEREO TUNER AMPLIFIER 

Output 4w per channel, with pair. of 11La 
Matching speakers .. .. .. .TiLV 
A complete stereo system comprising the above 
CR1OT tuner amplifier and pair of matching 
speakers, with Garrard 2025TC record player 
complete with plinth and cover, and ready wired. 

L - & M BARGAIN PRICE 258-50 

A COMPLETE STEREO SYSTEM 
SAVE OVER £30 

L & M STEREO SYSTEM comprises: Garrard 8P25 
Mk. 3 Record Player with Goldring G800 Magnetic 
Cartridge. Complete with plinth and cover and 
ready wired Teleton 8A0206 Amplifier and two 
full size 30ín x 10in x 71in. internationally acclaimed 
Musette Speakers. 

L & M BARGAIN PRICE £65 

STEREO HEADPHONES 
ONLY £2.25 

Wonderful value and excellent performance com- 
bined. Adjustable headband. 8 ohm impedance. 
20. 12,000 epe. Complete with lead and stereo 
jack plug. 

GARRARD TURNTABLES 
BRAND NEW & FULLY GUARANTEED 

2025TO 88.50 SL85B 214.95 
SP25 Mk. 3 .... £11 AP78 £19 
Plinth and covers for the above fully assembled. 

£8.75 
Also available: LM6 plinth which enables cover to 
be left in position when playing record, 84.95. Send 
S.A.E. for full price list. 

L & M SENSATIONAL BARGAIN 
GARRARD 
8P25 Mk. 8 

` 
11,... 

`i 

PLAYER ionallir ....: 
with Goldring -_ 4S q 

G800 om 
magnetic , \--'"-- --- -- 
cartridge .' complete with 

plinth and 
cover, ready 

wired £19.00 
Also Garrard AP76 /G800 complete -with plinth and 

cover, ready wired, 230.00 

TELETON GA101 30 watt stereo amplifier, normally 
£37.50. Our Price £25. 
TELETON SAQ208 etereo amp. 12 watt, normally 
£32.50. Our Price £18.50. 

NEW a design engineered METAL PLINTH 
beautifully styled brushed silver finish to match 
most equipment, supplied with tinted transparent 
perepex cover. 
MLMO Plinth and cover .. .. 87.50 
MLMO Plinth and cover £850 
this is a larger plinth than MLM6 and can be used 
with cover in position when playing record. 
MLM4 Plinth and cover .. £9.50 
suitable for AP75, AP76, SL95, etc. 

TELETON F2000 AM/FM 
STEREO TUNER AMPLIFIER 

OUR PRICE 230.50 

TAPE CASSETTES 
No. COO, each 371p, 2 for 72113, 3 for £1.05; 
No. C90, each 60p, 2 for £1.15, 3 for £1.66. 
No. C120, each 671p, 2 for £1.274, 3 for £1.80; 

CASSETTE HEAD CLEANER, removes deposits 
from tape heads. Non -abrasive. Fits all compact 

,cassette recorders 60p. 

ALL PRICES ARE CARRIAGE PAID, CREDIT 
FACILITY AVAILABLE 

L & M. SUPPLIES 
HAINAULT HOUSE, HAINAULT STREET, 

NEW ELTHAR, S.E.9. 
Telephone 01-850 0829. 

CALLERS WELCOME. OWN CAR PARK. 
Dept. PW 
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polyplanar 
20 -Watt Full Range Speaker 

Completely replaces the 

conventional cone speaker 

Super -thin construction' 
permits new installation ideas 

Power capability: 20 watts peak 
Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 d8 /M for 1 watt electrical input 
Input impedance: 8 ohms 
Operating temperature range: -20 °F to +175 °F 
Size (WaDYL): 1- 7/16" x 11 -3/4" x 14- 11/16" 
Weight: 19 ounces 

£5.75 (P&P 20P) each 

Stereo pair £11,40 post free 

web euro-pa 
P.O.Box162 Bushey 
Watford WD2 1LF 

INCOMPARABLE 
V.H.F. KIT 

Johnsons CV2- unique triple -purpose (Con- 
verter, Receiver, Tuner -Feeder) kit for the 
Amateur enthusiast. Fantastic transistorized 
performance, World Wide Sales. Complete 
kit of top grade parts with coils covering 
80 -180 mHZ, plus easy /build diagrams and 
instructions. £4 direct from makers or 
S.A.E. for free literature. 

JOHNSONS (RADIO) 
ST. MARTINS GATE WORCESTER 
Est. 1943 Tel. 24864 

(A division of the G -BAN Organization) 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1R5 l8 DF91 14 EF86 29 PCL85 .87 
186 B1 DF96 .85 EF89 .24 PCL86 .88 
1T4 14 DK91 .25 EF91 12 PFL200 .52 
384 28 DK92 -87 EF183 -26 PL36 .47 
3V4 87 DK96 .88 EF184 28 PL81 i8 
5Y3GT 25 DL92 .87 EL33 .54 PL82 -29 
6/30L2 .58 DL94 -87 EL37 -75 PL83 -82 
SAW -21 DL96 -88 EL84 .22 PL84 -29 
6BW7 50 DY86 .24 EY86 -28 PL500 .82 
6E1 ` -80 DY87 .24 EZ80 .20 PL5O4 .82 
6E23 .87 DY802 .80 EZ8I 22 PY81 .24 
6525 55 EABC80 80 KT61 54 PY82 .24 
68N7GT 28 EB91 .10 KT66 .75 PY800 .82 
26L6GT -20 EBC33 . -88 N78 .85 PY801 -82 
30C15 -58 EBF89 27 PC86 45 1219 29 
30C18 .59 ECC81 15 PC88 -45 U25 -88 
30E6 -87 ECC82 .18 PC97 -88 U26 .55 
30E1.1 59 ECC83 21 PC900 80 U191 .59 
30FL14 87 ECC85 -24 PCC84 28 11251 85 
30L15 58 ECF80 28 PCC89 48 11.329 85 
3oL17 -88 ECF82 -26 PCC189 -47 UBF89 -29 
30P4 -80 ECH35 27 PCF80 -27 UCC86 84 
30P19 58 ECH81 -28 PCF86 48 UCH81 .80 
3oPL1 80 ECL80 29 PCF801 29 1101,82 81 
30PL13 
30PL14 

78 
88 

ECL82 
ECL86 

.29 
35 

PCF802 
PCF805 

40 
59 

1101.83 
UF89 

.49 

.28 
DAF91 -21 EF39 -88 PCL82 -80 UL84 29 
DAF96 .85 EF80 -22 PCL83 55 UY85 24 
DCC90 80 EF85 28 PCL84 88 Z77 16 
Postage on 1 valve 5p, on 2 or more valves Sp per valve 
extra. Any parcel insured against damage in transit 3p 
extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.I6 

NEW Bin. SPEAKERS 15 ohms 755, p. & p. 10p. 

BARGAIN PARCELS 141b at £145 plus 320 p.p.; 281b at 
82.75 plus 521p p.p.; 56Ib at 8450 plus 81.25 p.p. Contain 
pots, Rea, Valves, Diodes, Tagboards, Chassis, Valve - 
holders. etc. Good value save £££s. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. VCR 97, 
4VH, medium Persistance, green 1KV EHT. Ideal scope 
tube. List price £5. Our price 8140 carriage paid. 

500 !i AMP METERS. Approx. l,' on panel with plug 
and switch ex new equip. 75p P. & P. paid. 

'NEW HEAVY COAX CABLE dia. -' 70 ohms approx. 
50ft. lengths 21.40, p. & p. 30p. 100 ft. lengths £2.70, 
p. & p. 50p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1 -14" -500 micro /ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair gears B.N.C. type sockets. Will tune 10 mtrs 
with 25/30 watts R.F. input. Size only 5i- x 4!" x 5' 
Sealed. Price 01.874 p.p. 25p 

CRYSTALS AS NEW: He 6u, 5,946; 5,030; 5,005; 4,946: 
4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,900; 
2,295 Ke /e. 50p each plue 8p. p.p. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance 4 w 4 watt. Preferred values in 
packets of 10. Our price 50p per 100, 50p per 200, £1.85 per 
300, 500 at £2.126. Our selection. p.p. Sp per 100 and Zip 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub -min. air - 
spaced trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contente 12 trimmers, some 
ceramic caps. Xtal frequency 3RD overtone 249 me /e- 
250 Mc /e, 255 Me /s. No choice. 

Trimmers without Ittal -60p per doz. plus 176p p.p. 
Trimmers with Xtal-75p per doz. plus 176p p.p. 

Also 20 PF min. brand new air spaced. 
50p per doz. plue 176p 

ANY HEIGHT AERIAL TUBULAR SECTIONS r dia 
z 3 ft. long. Braes screw in type, copper coated and 
painted. Good condition. 20p, P & p. 5p each. Mimimum 
order 10. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc /e. Maine supply. 
Price 840, p. & p. £1.50p. 

AERIALS NEW CONDITION. Whip type 4ft. 251), 11ft. 
70p, 14ft. 776p. Used condition 4ft 20p, 14ft. 821P. All 
collapsible type. P. & p. Oft. 10p, rest at 174p. Bases for 
above 25p, P.p. 12Sp. New matching unit coax connection 
for above 30p, p.p. 5p. 

Huge release of valves for the 62 set TX/R%, in original 
rubber packing consisting of Q V 04/7 x 61M, ARP12 etc, 
10 valves In all at the bargain price as seen 

874p plus 17i P.P. 

R209. Set of valves 820g. pp 25P 

New Headphone and Mike rubber mutt type. Low 
impedance. 971e. P. & P. 174p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED. 
75ít. 40p, 90ft, 476p. 100ft 55p, 150ft, 75p. 180ft, 94. 
250ft, 91'80p, p & p 20p. 

Headphones, ex Goy. DLR No. 5 low impedance. 
New 87 /p 171p p.p. Used condition 620 174p P.P. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbe. 
2. To Measure Lose up to 45 dig,. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz 

to 41 kHz. With a dial setting accuracy of ±05 Hz. 
Output :----1 M/W into 600. SL. Complete with mains 

power unit. Tested. Good Condition. £12, p & P. 76g. 

ENCLOSED AERIAL RELAY COIL. Res. 700 ohms approx. 
25 watts RE BNC outlet, working voltage 12v. 75p. 
p. A p. 10p. £1 with BNC plugs. 

Aleo 1" 75 olmi Coax in 50fí coils with BNC plugs good 
condition, price 81 t 30p. p.p. 

2 BNC plugs on short length coax cable large size low loss 
plugs 30p + 5p, p.p. 

NEW BOXED AMP METERS 11" 20 -0 -20 de. OF 
P. & P. 5P. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept., 

HIGH STREET, CHESLYN HAY, 
Nr. Walsall, Staffs. 
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RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

111 

Established 1891 
MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, ELECTRONICS FOR AUTOMATION, 
COMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certificates 
Radio Operator Certificates 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a sound knowledge of circuits and applications as you build your own S -valve Superhet Receiver, Transistor Portable, and high - grade test instruments (shown below). Everything simply ex- plained. All components and tools supplied. For illustrated brochure, post coupon below. 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I CS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men the men of the future. If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 
You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

PLEASE SEND FREE BOOK ON 

(BLOCK CAPITALS PLEASE) 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 

Dept. 170, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4UJ. I 

11171 .I 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 81p per word (minimum 12 words), box number 72p 
extra. Semi -displayed setting £6 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

LIGHTWEIGHT 
TREASURE -PROBE 
Look for BURIED COINS, silver, gold 
and metal relics PROFESSIONALLY 
with the BOFFIN solid -state TREASURE. 
PROBE. An extremely EASY -TO -BUILD 
kit that REALLY DOES WORKI SIMPLE. 
TO- FOLLOW INSTRUCTIONS. It comes 
to your doorstep with maximum- copper 
PRINTED -CIRCUIT BOARD plus ALL 
ELECTRONIC COMPONENTS Including 
search -coil and earphone. Think of the 
fun you'll have BEACHCOMBING with 
the sensitive TREASURE- PROBE, and 
the expectancy of hearing its LOUD 
BEEP' to tell you "YOU'RE ON TO 

SOMETHING" GET YOUR TREASURE - 
PROBE SEND 0'95 NOW! 

BOFFIN PROJECTS 
4, CUNUFFE RD. 
STONELEIGH EWELL 
SURREY 

Designed by GERRY BROWN & JOHN 
SALMON and presented on TV 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON /OFF Switch and 12v Socket to 
Run other Lights or 12V Equipment. 
Unbeatable at £3.30 
or in kit form £2.90 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for lists 

post paid 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5- transistor, 
has adjustable Fl /F2 rejection. Module V. 
Unit £8.90. WAA -WAA Pedal kit of all 
parts, incl. all mechanics & instr. Only 
42.45. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot 
etc. costs £16.55 in modules. SYNTHE- 
SISER MODULES and other miracles. 
Send 15p for illusi. list. 
D.E.W. Ltd., 254 Ringwood Road, 
Ferndown, Dorset. 

DAILY UFO Flight Patterns, 3712p 
UFO Map, S. England, 3712p. TV 
Notes on UFO Detection, two Optical 
Circuits, 50p. UFO Wave Pattern and 
Prediction, 45p. R & P Publications, 
"Highlands," Nee d h am Market, 
Suffolk. 

HEADPHONES (Stereo) Diplomat 
Model by S. G. Brown, 10 pairs. 
Bargain £4.95 each. R.J.W. 27 Huxley 
Road, London, E.10. Tel. 01 -556 8362. 

IRISH READERS. Eagle products avail- 
able, send lop in stamps for latest 
illustrated catalogue to Toner Elec- 
tronics, Lismore Park, Waterford. 
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DO- IT-YOURSELF .... we stock a large range 
of audio and electronic components at very com- 
petitive prices, e.g.: chassis speakers, cross -over 
networks, hi -B speaker kite (Wharfedale a Peerless), 
RAF sound absorbent, speaker grille fabrics, 
inductors, resistors, electrolytics (reversible and 
polarised), transistors, etc. Bend for FREE list 
(2 z 3p stamps for fabric samples). Mail order 
ONLY. No callers please. 

Dept. PWit 

BUILD IT in a DEWBOX quality 
cabinet. tin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. 70p +10p P &P. 
CROWBOROUGH ELECTRONICS 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

TAPE HEADS 
PICK -UP 

CARTRIDGES 
SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. 
Radio and Record Player Manuals 
25p each. Television Manuals 
3712p each. Send C.W.O. stating 
model required. 
Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

SURPLUS 
NIXIE ZM1172 Mullard 95p, 
TFI44G Sig. Gen. 85kHz -25MHz AM Mod 
0 -75% IuV -IV 619.75 fully tested 62, p. &p. 
TF428 Valve Voltmeter c/w spares £7.95 
LI p. &p. 710076 Equip. Wire 500yd. LI.95, 
I0Oyd. 45p on reels BICC. MANPACK 
BATTS. separate 90v, 60e, 4/5v. high cap. 
I I" x 8" x 4" 75p, 20p p. &p. Mail order only. 
123 Woodfield Green Dunstable 68515 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
trfc organ? Constructional data available -full circuits. drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send Sip stamp. 

- SYNTHESISER 

W 

MODULES 
Send SAE for details of voltage- 
controlled modules 

SAE for details of voltage - 
controlled modules for synthe- 
siser construction to D.E.W. 
Ltd.. 254 Ringwood Road, Fern - 
down, Dorset. 

-TOP TRANSISTORS- 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for indentification and guaranteed 
to be within their correct specification or 
money refunded. All at 9p. each or 

Any 25 transistors for only EI.90 
ACY22 BFY5I 0072 2N3702 
BC108 BFY52 OC202 2N3703 
BC109 BSY27 - ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC 169 007 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 
J. M. KING (.0) 

17 Buckridge, Portpool Lane, London, E.C.1 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter /receiver kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed- circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO- FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE- 
has obvious applications for HOUSE -TO -HOUSE 
USE, SCHOOL PROJECTS, LANGUAGE, 
LABORATORIES, SCOUT CAMPS,. etc. 

GET YOURS ! SEND 45.20 NOW 
TO: 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNCLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

Today's skies are full of exciting 
crosstalk as aircraft from giapt jets 
to small private planes jostle to take 

.off and land. Now you can eavesdrop 
on their tense conversations with 
this remarkable ready -to -use, fully - 
trandat. bait. converter. Place 
it 1- away from any std. 
medium -wave radio (even tiny 
portable I) for crystal -clear 
reception on aircraft comm ini- 
cations. 
Money bark guarantee. 

MARKTYME 
(MAIL ORDER) LTD 

DEPT. P. W.3 
72 WILLESDEN LANE 
LONDON, N.W.6 
01-624 4633 
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Wanted 
WE BUY New Valves and Transistors. 
State price: A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

TOP PRICES PAID for NEW VALVES. 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 

Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- 
hampton. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01- 567/5400 -2971. 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O.. Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30 -5.00. 01 -242 7401. 

WANTED to fulfil an export order: 
Surplus Broadcast Transmitter. Power 
range 100 -150 kilowatts; should cover 
full high frequency range. Inter- 
mediate and penultimate stage tuning 
units must be intact, otherwise 
condition immaterial. Power supplies 
any condition preferable but not 
essential. Units of lower power 
ratings will be considered. Apply with 
inspection permits to: Box No. 99. 

Aerials 

Direct from the 1 Manufacturers 

U.H.E AERIALS 
iirifirosageoga 

:114- 10 Element 

e125 
14 Element 18 Element 

H 

E1-50 1E175 
Ready assemIetládtl 
Ilavv 32'.. P. -p 9e and packing 

Please Bate ..nich rnaaasis or group. 

APEX AERIALS (P.W.) 
ALBAN WORKS, MARV ST., JOHNSTONE, RENFREWSHIRE. 

Educational 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV . Servic- 
ing, Numerical Control and 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
LONDON, SW8 4W 

RTEB CERTS., City & Guilds, Colour 
TV, Radio, Computers, Radio Ama- 
teurs Cert., Practical Electronics (with 
kit). Thousands of successes. Send 
for full details of Home Study Courses 
and illustrated book -FREE: BIET, 
(Dept. H.7), Aldermaston Court, Read- 
ing, RG7 4PF, 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

CIE, AMSE, City & Guilds, etc., on 
`Satisfaction or Refund' terms. Thou- 
sands of exam. successes. Postal 
Courses for all branches of Engineer- 
ing. Illustrated prospectus FREE. 
Please state subject of interest: BIET, 
(Dept. H.8), Aldermaston Court, Read- 
ing, RG7 4PF. 

Ladders 
VARNISHED TIMBER LADDERS from 
manufacturer. Lowest prices anywhere. 
1512 ft. extd. £6.20, 17ft. ext. £6.50, 20ft. 
ext. £7, 2112 ft. ext. £7.75. 2412 ft. ext. 
£8.90. 29ft. ext. £10.25. 3112 ft. triple 
ext. £12.25. 36ft. triple ext. £16. Carr. 
80p. Free lists. Also Aluminium Ext. & 
Loft Ladders. Callers welcome. -(Dept. 
W.L.S.) Home Sales, Baldwin Road, 
Stourport, Worcs. Phone 02 -993 2574/ 
5222. Placing order on C.O.D. 

Metal Work 
METAL WORK: All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 

Situations Vacant 
EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01 -903 0144. 

RADIO 
OPERATORS 
DO YOU HOLD PMG II 
OR PMG I OR NEW 
GENERAL CERTIFI- 
CATE OR HAD TWO 
YEARS' RADIO OPER- 
ATING EXPERIENCE ? 

Looking for a secure job with good 
pay and conditions? 
Then apply for a post with the 
Composite Signals Organisation. 
These are Civil Service posts, with 
opportunities for service abroad, 
and of becoming established, i.e., 
non -contributory pension scheme. 
Specialist Training Courses (free 
accommodation) starting January, 
April and September, 1972. 
If you are British born and resident 
in the United Kingdom, under 35 
years of age (40 for exceptionally 
well qualified candidates), write 
NOW for full details and an 
application form from: 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Recruitment Officer, 
Oakley, Priors Road, Cheltenham, Glos. 
GLS2 SAI. 
(Telephone: Cheltenham 21491, Ext. 2270.) 

For Sale 

MORSE MADE I 
EASY 

FACT NOT FICTION It you start RIGHT 
you will be reading amateur and commercial Morse 
within a month (normal progress to be expected). 

Using scientifically prepared 3.speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy as 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring S.T.D. 01 -660 2896 
or send 4p stamp for explanatory booklet to: 
osase (Box 19), 45 GREEN LANE, PURLEY, SURREY 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 

I-N-T-E-R-L-0-C-K-1-N-G 
I PLASTIC STORAGE DRAWERS 

components : re- of sistors, capacitors, N / ' 
diodes, transis- 
tors, etc. Rigid 7/iffe 
plastic units, in- 
terlock together 

comd DISCOUNT 
h vertical an 
horizontal - 
binations. Trans- 
parent 

Trans. 
plastic 

drawers have label 
slots l removable 
space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5 "x2 } "x2 }') £1.35 Dozen 
DOUBLE UNITS £2.25 Dozen 
TREBLE (3D) £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) £3.65 
for8 extra large size (6D1) £3.30 for 8. 

PLUS QUANTITY DISCOUNTS! Order ES and over Deducts % in the E. Order 
EIO and over Deduct 7+% in the E. Order £20 and over Deduct 10% in the E. 
Pack. /Post. /Carr.: Add 35p to all orders under E5. Orders over £5 P /P /C free. 

(Dept PW I I) 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 

íf m``// .lil 

Moo 
I 

p I11 

'llip II 

5 SIZES 
ALL INTERLOCK 

IVORVET 
t.1M[TED 

II you have difficulty in obtaining 

PRACTICAL WIRELESS 
Please place a regular order with 
your newsagent or send 1 year's 
subscription (£2 65) to Subscription 
Department, Practical Wireless, Tower 

House, Southampton St., London, W.C.2. 
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For Sale 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

Y(/KAW so oxoFtssroxu rne 

SELF-SPRL.`l 
airarying GREyNpMMER Ú o OR BLACK WRINKLE 

N 
j,j// 

(CRACKLE)finishes 
Tod n Aerosol sprayki[ nx fine 

quality durables spray. baking 
Ham abler in grey, blue ed 

Modern Eggshell Black W rinkle (Crackle) 
all at eeo a rlage paid, 

anr 
pus self-spray ca o Durable, 

d water 
b 

recont Mad( Mau finish 13390 self- 
spray cans only) r nage paid. 
SPECIAL OHM( 

handle 
anaplus sonal transferable 

snap-on rigger handle(vlue 
(Nathan, 

96c, , carriage 

err (Mot 
of 13 sell.spra 

quality) 
p 

d enclose cheque or 
crossed P.O. for total amount 

available. 

direct to 
7a, EDGWARE 

apt: bg 1oY U KAN, LONDON, w218N0A 
supply m 

n 

y Gov Departments. Municipal 
n.stor d Leading Industrial 

or 
Open tallnday Saturdasupply . ed 

you 
afternoon 

e 3v0 t90sp 
pad 

Pc de 

Cleo 
ama 

Closed ALL DECEMBER for annual holiday 

Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p. 
"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 

Free TV fault tracing chart or TV list on 

request with order. 
Mail order only. 

QUICK, EFFICIENT, UNIQUE 
SERVICE SHEET SERVICE 

Very Large Stock 
TVs, Radio, Amps, Test Gear. 

Special Telephone Service available to 
Trade Customers. 

Colour TV and Test Gear Circuits. 
Exchange Service. 

Full details with First Order. 
List price 10p post free. 

State Make and Model Number 
Large S.A.E. and 25p unfilled P.O. 

Mail Order Only. 

A.S.L., 21c Drydon Chambers, 
119 Oxford Street, 
London, WIR 1PB 
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Service Sheets 

* Service Sheets and Manuals 
COVERING RADIOS, TELEVISIONS, TAPE RECORDER., RECORD PLAYERS, ETC. FROM 1933 UP -TO -DATE 

FROM 40e. EACH - 1971 SERVICE SHEET INDEX LIST 20P. - S.A.E. WITH ENQUIRIES PLEASE 

el NEW BOOKS at PUBLICATIONS 
Pries 

+ 
Poe PRACTICAL OSCILLOSCOPE HANDBOOK by R.P. Turner. 236 pages 

SERVICING TRANSISTOR RADIOS AND PRINTED CIRCUITS 263 pages £2.50 15p 

WIRELESS SERVICING MANUAL by W.T. Cocking. 286 pages £1.50 15p 

INTERMEDIATE ELECTRONICS by R.J. Maddock. Book One. 327 pages £2.75 15p 

INTERMEDIATE ELECTRONICS by R.J. Maddock. Book Tao. 314 pages £2.75 15p 

GUIDE TO BROADCASTING STATIONS 16th Edition. 219 pages £0.50 7p 

TELEVISION ENGINEERING Vol.2. Principles and Practice. 296 pages £3.50 25p 

MEASURING OSCILLOSCOPES by J.F. Golding. 272 pages E4.20 25p 

INTEGRATED CIRCUIT SYSTEMS by D.J. Walter. 234 pages £3.50 25p 

FIELD EFFECT ELECTRONICS by 3 eminent Authors. 372 pages £8.00 35p 

FM RADIO SERVICING HANDBOOK by G.J. King. 206 pages £3.00 15p 

SEMICONDUCTORS: BASIC THEORY AND DEVICES by I.Kcenpel. 272 pages £2.50 15p 

Send S.A.E. for 'FREE' List of Practical and Technical Books on Radio 8 Television now available to - 

BELL'S TELEVISION SERVICES 
Albert Place, Harrogate. Yorkshire. Telephone 0423 -86844 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List lop. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS (1925 -1971) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault -Finding Guide. 
Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders /enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

SERVICE SHEETS. TV, Radio, etc., 
40p. Large stocks. S.A.E. with enquiries 
please, callers welcome. K. L. Bower, 
35 Briarwood Drive, Wibsey, Bradford. 

RADIO, TELEVISION and Tape Re- 
corders, 50 mixed odd sheets 50p. Also 
large stock of Obsolete /Current 
Valves. John Gilbert TV, 1B Shepherds 
Bush Road, London W6. 01 -743 8441. 
SAE enquiries. 

TRADER SERVICE SHEETS 
40p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

29 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Model Radio /TV 

1971 List now 
available at 10p 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 

MAIL ORDER ONLY 

Receivers and Components 
CIRCUITS CIRCUITS CIRCUITS 
Ten exciting circuits per month with instruc- 
tions to build. Every month a completely 
new set. This month's circuits cover 

MISCELLANEOUS PROJECTS 
Only 50p per set of ten p & p free 
Free Data and Technical A -Z cards (build 
up the complete set month by month). 
Cheques and PO to Dept PWC, Photronica, 

3 Whitehall Gardens, London, E4. 

COMPLETE RANGE of receivers by 
Trio, Lafayette, Hallicrafters, etc. 
Chassis, panels, cabinets. S.A.E. for 
lists. Stephens -James Ltd., 70 Priory 
Road, Liverpool 4. Tel. 051 -263 7829. 

VALVES: Vintage, mains, battery 
pre -war, new and used. Transmitting. 
S.a.e. lists. Taylor, 14 Willow Walk, 
Canewdon, Rochford, Essex SS4 3QH. 

EX- RENTAL TV's (Untested) 
Complete with 13 channel tuners. Good cabinets. 
Carriage 51.50 extra. 

17" Semi Slim (90° Tube) .. £2.60 
17/21" Slim (110° Tube) .. £4.50 
19" Stimiino .. .. .. £8.50 
23" Slimline .. .. .. £8.50 
15' BBC2 Sets .. .. .. £14.50 

TUBES EX EQUIPMENT (Tested) 
Single Panel 

17" Any Type.. .. .. £2.00 
19 "/21' Any Type 

£3.00 23" Any Type.. .. 
Twin Panel (Bonded) 

19" Bonded .. .. £5.00 
23" Bonded £6-00 

Panorama Tubes (Metal Rim) 
19" Panorama .. . . 

23" Panorama 
Add £1.00 Carriage 

PERFECT SPEAKERS EX T.V. 
Pm 3 ohm (minimum order two) 5 in, round, 8 in by 

2 in rectangular-124p each. Add 74p per speaker p. & p. 

VALVES EX EQUIPMENT 
EB91 5p 301,15 12}p PL36 224p 

EBF89 12}p 30P4 lnbp PL81 174p 

ECC82 snip PC97 170 PY81 15p 

EC180 7}p PCF86 17}p PY800 15p 

EF80 1.20 PC84 74p PY82 74p 
EF85 121P PCF80 7}p PY33 Snip 

EF183 124p PCC89 12 U191 

EF184 121P PCL85 22}p 6E23 17}p 

EY86 171p PCL82 17}p 30PL1 221p 

30PL13 211 p PCL86 171p 30P12 20p 

630L2 12114 PCL83p 
orders o0 vér£hp. & p. tree Add 2}p per valve p. & 

UHF TUNERS 
For Ferguson 850 900 chassie adaptable for KB. Ekco 

T415,1084 Chassis12.50, p. & p. 50p. 

SLOT METERS- SPECIAL OFFER 
Smiths Mk. II Ed. Convertible to 5p. (amitbs Kit 
coats 35p each) £1 each inc. p. & pkg. or 10 for £5 inc. p. a 

Pkg. 
Please write with SAE for quotations on any spares. 

TRADE DISPOSALS 

(Dept. TS /PW) 
Thornburg Roundabout. Leeds Road, Bradford. 

(Telephone 085570) 

www.americanradiohistory.com

www.americanradiohistory.com


Receivers and Components 

LOOK AT THESE PRICES! 
ALL DEVICES BRAND NEW FULLY TESTED AND GUARANTEED 

Integrated Circuits TTL LOGIC Dual in line 
7400, 01, 02, 04, 05, 10, 20, 30, 40, 50, 51, 53, 54, 60 ALL ISp ea. 
7441, 42, 80, 83, 90, 92, 93, 94, 95, ALL 67p ea. 
7481, 82, 91, 118, 145, 151, ALL 95p ea. 7470, 72, 30p ea. 75, 76, 45p ea. 
7473, 74, 40p ea. 86, 121, 50p ea. 7447, 90p ea. 
Silicon Rectifiers 
P.I.V. 50V 100v 200v 400v 600v 800v 
IA 4p 

4.5 p p 4.5 5p 6p 9p 122p 
3A 13p 15p I9p 2Ip 23p 25p 
Integrated Circuits Linear. D.I.L. or 10.5 

709, 40p 741, 60p 
Discounts 10 %Orders over f2 15% over £5. Post & Pack. Sp 

Mail Order Only 

D J COMPONENTS 
14B, SUSSEX ROAD, HARROW, MIDDLESEX 

1000v 
13p 
14p 

28p 

EX COMPUTER PRINTED CIRCUIT PANELS 
2m x 4h packed with semi -conductors and top 
quality resis! ors, capacitors, diodes, etc. Our 
Price 10 boards 50p, P. & P. 7p. With a guaran- 
teed minimum of 35 transistors. Data ou 
transistors included. 

SPECIAL BARGAIN PACE. 25 boards for £1, 
P. & P. 18p. With a guaranteed minimum of 85 
transistors. Data on transistors included. 

PANELS with 2 power transistors similar to 
0028 on each board -components 2 boards (4 X 
O028) 50p, P. & P. 6p. 

9 OAS, 3 OA10, 3 Pot Corer, 26 Resistors, 14 
Capacitors, I GET 872, 3 GET 872B, 1 GET 876, 
All long leaded on panels 13in X 4in, 4 for £1, 
P. & P. 25P. 

709C OPERATIONAL AMPLIFIER 
705 8 lead I.C. 1 all 501, ; 50 off 35p ; 100 off 20p. 

250 MIXED RESISTORS 62p 
4 & 4 watt. 

150 MIXED HI STABS 62p 
I. I & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for car epot lights, 
projectors, etc. 50p each. P. & P. 5p. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
95p each, P. & P. 30p. 
51.75 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts 25V to 
50V. 2.5kn coil. 8 for 50p. P. & P. 5p. 

KEYTRONICS mail order only 
.44 EARLS COURT ROAD, 
LONDON W.8 01- 478 8499 

/ 

MICROCIRCUITS: 
SN76013 (like IC12) £1.50; 709 36p; 741 36p PA230 90p; PA234 87p; PÁ237 £ 1.55 SL402A .£1.75; SL7020 40p; TTL gates 19P 7474 42p; 7490 80p: 7491 £1.20: MEL11 35p D40C1 55p. 

TRANSISTORS: 
2N3055 54p; BC107B 9p; BC108C 9p; BC109C 9p; BCY70 16p; BFX86 15p; ME0402 21p ME0411 20p; ME0412 20p; ME0413 15p ME1002 111); ME4101 llp; ME4102 122 ME6101 15p; ME6102 19p; ME8001 17p MP8111 35p; MP8112 45p. 

1 AMP RECTIFIERS 
50V 3p; 100V 4p; 200V 5p; 400V 6p, Bridges: 

T 100V 31p: 
PRINTED CIRCUIT RESIST PEN 80p. 1/16 W Miniature Resistors 41p. 

JEF ELECTRONICS (P.W.11) 
York House, 12 York Drive, Grappenhall, Warrington, Lancs. Mail Order Only. C.W.O. 

P. &P. 7p per order. Overseas 50p. 
Money back it not satisled. 

List free on application. 

NEW MODEL V.H.F. KIT MK2 
Our latest Kit, improved design and performance 
plus extra Amplifier Stage, receives Aircraft, 
Amateurs, Mobile, Radio 2, 3, 4, etc. 
This novel little set will give you endless hours of 
pleasure and can be built in one evening. Powered 
by 9 Volt Battery, complete with easy to follow 
Instructions and built in Jack Socket for use with Earphones or Amplifier. 

Only 4340. P. & P. Free D.H. only 
Illustrated Catalogne of Selected Kits and Com- 
ponents 121p. P. & P. Free. 

Cheques, Postal Orders to: 
Dept. P.W., 

Galleon Trading Co., 25 Avelon Road, 
Romford, Esses 

- 
SINCLAIR BARGAINS 
Power units: PZ5 £380. PZ6 £6.40. PZ8 £640 

Transformer for PZ8 £2.20. 
Amplifiers: 230 £3.60. ZIO £4.35. Stereo 69 

£8.35. 
Receivers: Micromatic kits £2.28. Assembled 

£2.75. Batteries 27p extra. 

S -DECS 
S -DeCs £015. T -DeCs £2.25. tt-DeC A £3.11. 
Carriers with sockets to mount 14 and 16 pin 
in line ICs on T -DeCs and It-DeC A £1.25. 

MULLARD UNILEX 
EP9000 Amp £240. EP9001 Pre -amp £260. 
EP9002 Power unit £3.90. Control unit £2.80. 
Unilex booklet £0.22. 

PROJECT 60 OFFERS 
Stereo 65/2 Z30 /PZ5 .. .. .. £16.40 
Stereo 60/2 Z30!PZ6 

. £18.85 
Stereo 60/2 Z50 /PZ8 .. .. .. £20.25 Transformer for PZ8 .. .. . £2.20 
Project 60 FM tuner .. .. .. £20.50 
Active Filter Unit.. 

.. .. .. 
£4.75 016 Loudspeaker .. £7.40 

Kit of extra capacitors, plugs, cables, 
fuse to complete Project 60 .. £2.40 

Antex 15W soldering iron CN240/2 . . £I-70 
All Items available separately. 

ICIO AND SUPER íC12 
Integrated circuit amplifiers and preamps, 
complete with instructions. ICIO £2.00. Super IC12 with free PC board £2.45. 

PNP SILICON TRANSISTORS 
From 2S300 series: Typical Vcb =25V, hfe =35, 
ft -1Mcs, Pmax= 300mW. Untested and un- 
marked, but at least 80% are perfect to maker's 
spec. 50 for 40p. 100 for 70p. 

SINCLAIR 3000 £3150 Post 30p 

SWANLEY ELECTRONICS 
32 GOLDSEL RD., SWANLEY, KENT 
Mail order only. Postage 37p on Project 60 
orders, 10p on others. All goods are brand 
new. Money back if not satisfied. 

RESISTORS BRAND NEW, 1p each 
12 W, 100 1K 10K. Discount 100+10 %; 
500+15 %; 1000 +20 %. Minimum order 
10 mixed or single value. Post 4p, over 
100 post free. C.U. Resistors, 10 Auck- land Avenue, South Shields, Co. Durham. 

Stella Nine Range Cases 
LIST OF PRICES AND SIZES 

Width Depth 4" Height 6" Height 7 +" Height 
61" 3*" 90p £1.05 £1.23 
61" 43" 96p £1.23 £1.40 
81" 31" £1.05 £1.40 £1.40 
81" 6á" £1.40 £1.74 £2.00 

101" 7á" £188 £2.28 £2.45 
121" 3s" £1.40 £1.74 £2.03 
12íc" 53" £I.85 £2.25 £2.43 
121" 8ä" £2.30 £2.74 £2.93 
141" 31" £1.65 £2.03 £2-25 
141" 9g" £2.73 £3.50 £3.65 
161" 61" £2.45 £2.93 £3.24 
161" 103" £3.15 £4 05 £4-45 

Cases -Post 25p. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 24" Walls 
6" x 3" 33p 10e x 7" 51p 14" x 3" 449 
6" x 4" 34p 12" X 3" 40p 14" x 9" 84p 
8" x 3" 39p 12" x 5" 45p 16" x 6" 649 
8" x 6" 46p 12" x 8" 64p 16" x 10" 95g, 

Chassis -Post 15p. per order. 
Discounts available on quantities. 

Electro magnetic counters. New Boxed. 
500 ohm 4 digit 30p post free. 
Copper Laminate Board IV single sided. 
12" x 12" 30p. post free. 
P.O. relays (600 Type) 500 ohm + 
500 ohm. 1 make 1 break 2 change over 
New boxed 30p post free. 
Heavy duty sliding reostat. 1 ohm 12 amp 
New boxed £1.25p. post free. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

AERIAL BOOSTERS (£2.95) 
We make four types of R.F. high gain 
transistorized pre -amplifiers L45 U.H.F. 
TV, Lí2 V.H.F. TV, L11 V.H.F. radio, 
L10 medium and short wave. For full 

details send S.A.E. 
PRINTED CIRCUIT BOARDS 

2 -9in by 4in boards with etching powder and instructions. 50p 
MAINS DROPPER 

Three section 33 ohms by 33 ohms by 
33 ohms. 9p each 

TV VALVES (Ex EQ) 
Any 5-45p, 10 -70p, ECC82, ECL80, 
EF80, EF85, EF183, EB91, EY86, PCC84, 
PCC89, PCF80, PCF86, PCL82, PCL83, 
PCL84, PL36, PY33, PY81, PY82, Y800, 

30Lí5 
P &P ALL ORDERS 10p, SAE for details 
VELCO ELECTRONICS, 62a Bridge St, 

Ramsbottom, Bury, Lancs. 

CONSTRUCTORS. Stop Marking Out Heat Sinks. Use my non -wear drill Jig for all (T03) Transistor Bases, e.g. 
0C25, OC28, 0C20, etc. Price 40p plus 
Sp p &p. Enquiries: R. Camps, 115 St. Anthony's Drive, Chelmsford, Essex. 

VHF AIRCRAFT, Public Service band radios. FLIGHT 4: Medium Wave, 
FM 88 -108, Aircraft 108 -140, Public 
Service 140.175. AFC. 9in. X lin. X 
£16. WALTHAM. MW /LW /SW /FM/ 
VHF 108 -175. Battery /mains. AFC lltn 
x 9in x 4fn., £33. Full lists s.a.e. Money- back guarantee. Langtons Radio, High Street, ROCESTER, Staffordshire. Tel. 
388. 
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Receivers and Components 

AUDIO MIXER UNITS 
MODULES AND BOARDS High quality units for constructing com- 

plete mixers in mono and stereo or for amplifier front ends etc. 
S.A.E. for details 

PARTRIDGE ELECTRONICS 
Dept. P.W.11. 21/25 Hart Road, Thundersley Benfleet, Essex. 

Tel. South Benfleet 3256 

SEMICONDUCTORS 
25+ price for ANY MIXTURE 
1 -24 25+ 1 -24 25+ 

AC126 .. 17p 159 0A90 .. 5p 4p 
AC128 .. 179 15p 0A91 .. 5p 4p 
AC176 .. 20p 17p 0C170 17p 15p 
ÁF239 .. 32p 28p RAS310AF 181 149 
B0107 .. lip 10p TIS48 .. 12p llp 
BC108 .. 101: Sp 1N4001 .. 7p Bp 
50109 .. llp 10p 1714002 .. Sp 7p 
BCY70 .. 14p l 1p 1N4006 .. 140 129 
BF167 .. 21p 190 IN4007 .. 16v 18p 
BF173 .. 20p 17p 2N2819 .. 289 259 
BF180 .. 35p SOp 9N5245 .. 45p 40p 
BFY50 .. 20p 17p 7400 .. 20p 189 
BSX19 .. llp 99 7441 .. 87p 859 
BYZ13 .. 18p 140 7473 .. 421; 39p 
BZY88 . 7475 .. 45p 489 

(3.3 -33v) 15p 18p 7490 .. ß0D 85p 
Matched pairs at no extra charge. Post free over £1.50, 
under add 5p. Price list of all components, resistors, 
caps, pots, switches, etc., free on request. 

J. R. HARTLEY (P.W.) 
78b High Street, Bridgnorth, Shropshire 

RADIOSPARES COMPONENTS as 
specified for P.W. Digital Counter. 
Midget Mains Transformer, £1.75, 
p. & p. 25p. Min. wire neons, 12p each, 
p. & p. 5p. Min. Malta- Switch shafting 
assembly, 40p. Spacers, 7p pkt. M -B 
wafers, 28p each, p. & p. on com- 
plete switch, 12p, We supply all 
`Radiospares' components. S.a.e. with 
enquiries: The Hobbies Shop, 32 The 
Parade, Cwmbran Town Centre, 
Cwmbran, Mon. 

TRANSFORMERS for all transistor 
projects. Prices reasonable. Rewind 
service available. S.a.e. details: Rat- 
cliffe, 18 Beech Avenue, Thongsbridge, 
Huddersfield. 

%E ô lai ó T 
electronics 

supply onto brand n ,o guaranteed goods 
LOW NOISE EI -STABS 

I watt 5% all E24 values 3 for 2p plus p. & p. Bp. 
For up to 50 resistors + 1p for each additional 50. 

INTEGRATED CIRCUITS 
PA234 87p MFC4000P 70p /sA709C 50p 
PO 237 £1.57 MFC4010P 75p 0A710 50P 
Pa246 £1.60 TAA700 £2 µA7410 75p 

TRANSISTORS & DIODES 
AC187/88 $0p BC147 15p 2713758/0/ 

10/11 12p 
AD161 ) 63p BC148 129 2N3055 70p 
AD162 J pair BC149 159 2N2926 0 /Y15p 
50107 12p 2N3702/3 12p 2N1711 259 
BC108 llp 2N3704 l7p 0A81/90/91 7p 
BC109 12p 2713705/6í7 150 BZY88 159 
F.M. STEREO I.F. STRIP 18.50 + P. & p. E5p 
F.M. FRONT END 65.00 + p. & P. 25p 
F.M. STEREO DECODER £5.25 + p. & p. 25P 

100µF 16v. 4p each. 
Mullard 0431 series capacitors : 

5000aF 40v 28p 2000µF 25v 92p 40000F 25v 68p 
12500F 25v 429 2500µF 40v 83p 4000µF 40v 77p 
1250µF 40v 45p 25000F 64v 77p also 
0426 (Bp), C437, 0380, 0333, S.MICA & polystyrene. _ 

CARBON TRACK POTS, Single bang Log or Lin 159 
Dual gang Log or Lin 40p, Mains Sw. lop extra. 
SKELETON PRESETS. Vert. or Horiz. 0.1w 5p, 

0-25w 7p. 
MAINS TRANSFORMER. Sec. 250v 25mA + 6.3v 

1.25 £1.90. 
56, FORTIS GREEN ROAD, LONDON, 1110 SUN 

FREE CATALOGUE P. & P. Sp 
p. & p. on all orders other than resistors Bp. 

654 

NEW THIS MONTH 
MULTI- PURPOSE PRINTED WIRING 

BOARD 
NIPPIBOARD 

Type 'A' for making amplifiers, car gadgets, elec- 
tronic music circuits, alarms, oscillators, in fact 
almost any electronic circuit using up to four 
transistors. NIPPIBOARD is a new design with 
grid references for quick component location and 
costs only 15p (plus 4p postage and packing). 
CASH WITH ORDER ONLY. 
IDEAL FOR SCHOOL PROJECTS. 
SPECIAL OFFER (closes November 30, 1971) 
TWO NIPPIBOARDS for 25p; FOUR for 40p; 
(Add 5p post and packing). Trade enquiries welcome. 
NEW SL403D short circuit proof 3W amplifier 
61.99 plus 9p postage and packing. C.W.O. 
Dept. NBIWI I, NIP Electronics, P.O. Box I1, 
St. Albans, Herts. 

BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25V 1, 2, 5, 
10 mfds:3 -5p; 25, 50-4p; 100 -5p. Mylar 
Film 100V -001, -002, -005 -01, -02 -2p; 
-04, 05 -2.5p; -068, 1 -3p. Mullard 
miniature Carbon Film resistors E.12 
series 13W 152- 10M12. 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127, 
Chesterfield Rd., Sheffield S8. 

EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal genera- 
tors, components, etc., with money 
back guarantee. S.A.E. list. Callers 
welcome, please phone first. P. R. 
Golledge, G3EDW, Glen Tor, Torring- 
ton, Devon. (STD 08 -052) 2411. 

Please 

mention 

PRACTICAL 

WIRELESS 

when 

replying to 

advertisements 

PROFESSIONAL RECEIVERS 
SUPPLIED TO GOVT. DEPTS., 
INDUSTRY, LABORATORIES, 

RADIO & T.V. AUTHORITIES, ETC. 

(BUY DIRECT AT PRICES I5% 
BELOW RETAIL VALUES 

ttI`"JULIET'TE 3s 
is a high quality 
COMMUNICATIONS 

RECEIVER 
(replaces NA 5018A) 
Recommended Price 
£42.0.0 +...,..++..+.+.. .+..+«. 

Our £37.80 
(Cash only) plus 62p p.& p. Complete with 
standard batteries and earpiece. BFO 
(optional extra) add E1.75. 
IT NOT ONLY RECEIVES Aircraft, 
Shipping (VHF & SW), Taxis, Ambu- 
lances, Fire Service, T.V. Sound, Hams, 
Gas and Electric Boards, Public Services 
and many other radio telephone 
mobiles -BUT ALSO Classical Music, 
Pop and all that Jazz. 
The MPR 3065 is a communications receiver 
and entertainment source in one neat, 
transistorised, portable package. Features 
a colour coded illuminated tuning dial and 
band selector, AFC, squelch, BFO (optional 
extra), large speaker. Ext. Aerial Socket. 
Works off mains or batteries. Size: 10* x 7* x 4 
inches. 22 Transistors /Diodes. 
FREQUENCIES: Medium Wave, 540- 
1600 Kcs.; Marine, 1.6 -4.6 Mcs.; FM /VHF, 
88 -108 Mcs.; Aircraft, 108 -136 Mcs. 
(Military, Civil and Ground control) ; High 
VHF /PB, 146-176 Mcs. (Commercial and 
Industrial RT mobiles). 

MODEL MPR 3016 6 BAND 

SAME BANDS & FREQUENCIES AS MODEL 
MPR 3065 PLUS ADDED FEATURE OF 
SW 5.0- 12.0Mcs (with Fine Tuner). Plus 
623p P /P. 

BATTS & EARPIECE INCL. 

Styled in elegant black case with luxury 
Chrome trim, soft padded speaker grille, 
die -cast sides and walnut insert. Size Of" x I I" 
x 31 ". Wt. Sibs. approx. 
Enclose Sd. stamp for reply. Trade supplied. 

NEW I From "Lafayette" 4 band T.V. sound 
Battery portable with PB mobile band (146 - 
176MHz). 

TV SOUND CHANNELS 2 -13, VHF /FM 
Local & National Radios, PSB RT Mobiles. 

OUR PRICE £27.95 plus 50p P /P. 
Complete with Batteries, Earpiece, Circ. 
Diagram, AC Adaptor Socket; External 
Aerial Socket. 

STOCKTON PARTNERS (Dept.P.w.) 

Importers and Distributors 
Brighowgate, Grimsby, Lincs. 

Tel. 0472 64196/58815 
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VALVES 
1A7GT 40 
1CP31 £6.00 
1135 40 
1115 SO 
INSGT 55 
IRS 40 
IS4 80 
I85 25 
IT4 80 
3A4 40 
34 so 
3Q5 50 
554 35 
314 48 
5R4GY 75 
5Ú4G 35 
5V4G 45 
5Y3GT 82 
5Z4G 40 
6/30L2 80 
6A7 75 
6A8G 40 
6AK5 85 
SAMS 85 
6AM6 33 
6AQ5 88 
6A87G 85 
OATS 30 
SAUS 25 
6B4G £1.0 
SESO 25 

SEAS 25 
6BE6 80 
613136 75 
6B16 50 
6BQ7A 45 
6E117 90 
6ßR6 70 
0E87 £1.30 
6BW6 86 
6BW7 80 
6C4 88 
(WIG 80 
6C6 25 
6CD6G 21.25 
SCHS 60 
6CW4 85 
OD6 25 
6E5 60 
6F1 70 
6F5G 75 
6F6G 85 
6F8G 85 
6F11 40 
6E13 45 
6F14 70 
6E23 85 
6F24 76 
6F25 £1.0 
6E28 65 
ßF32 25 
606 25 
6136 23 
63533 50 
635G 20 
6J50T 80 

6J6 
6J7M 
6J7G 
6J7GT 
6K6GT 
6K731 
6K7G 20 
6K7GT 35 
6K8M 80 
6K8G 40 
6K8GT 50 
01125 75 
6L6G 45 
6L18 45 
BQ7G 40 
6Q7GT 48 
68A7M 40 
6007M 75 
6SG7M 40 
6011731 40 
68J7GT 40 
68K7GT 40 
681.70T 35 
68N7GT 35 
68Q7GT 40 
6U4GT 65 
6U5G 40 
BV6M 60 

20 7C5 £1.18 
45 7C6 75 
80 7D5 55 
45 7H7 85 
80 7117 70 
35 787 £9.25 

7Y4 65 
SEWS 50 

10E1 76 
10F3 90 
10E9 60 
10E18 50 
1OLD11 65 
10P13 88 
11E3 $4.00 
12AT6 30 
12AT7 33 
12AU6 85 
12AU7 80 
12A%7 30 
12BA6 40 
12BE6 40 
12C8GT 86 
12E1 £1.0 
12JSGT SO 
12J7GT 60 
12K7GT 40 
12K8GT 50 
12Q7GT 40 
128A7GT 40 
12807 85 
128117 35 
12837 40 
128K7 50 

6160 80 
6V6GT 40 
6 %4 85 
6 %5G 85 
6K5GT 40 
7E6 70 
7B7 50 

All prices in pounds and new pence 
128117 40 37 40 DAF91 30 EBL31 11.501EL41 80 7678 £1.50 
14117 50 42 50 DAF96 45 EC90 88 EL42 85 N108 61.50 
19AQ5 40 50E5 50 DCC90 £1.00 ECC81 33 EL84 25 0A2 88 
20D1 50 5005 60 DF33 48 E0082 80 EL95 35 0C3 88 
20F2 70 50036011.20 DF70 45 ECC83 30 ELL80 11.00 024 40 
20L1 21.10 50L6GT 56 DF91 80 ECC84 30 E3684 90 PC86 0 
20P4 £1.10 75 50 D1192 20 ECC85 40 EM80 45 PC88 80 
20P5 £1.20 78 45 DF96 45 ECC88 40 EM81 60 PC97 50 
25A6 35 80 55 D113-9166.00 ECH21 68 EM84 85 F0084 40 
25L6GT 50 85A2 SO DH77 80 ECH35 81.00 EY51 40 PCC89 50 
25Y5 60 150E2 80 DK32 40 ECH42 75 EY86 40 PCC189 55 
25Z4 45 15004 60 DK91 40 ECH81 30 EZ35 40 PCF80 30 
25250T 60 801 50 DK92 60 ECH83 45 EZ40 50 PCF82 36 
2526 65 807 50 DK96 50 ECL80 46 EZ41 50 PCF84 80 
SOCI 80 813U8A£3.75 DL66 £2.25 ECL82 85 EZ80 28 PCF86 60 
30C15 80 866A 75 DL92 35 ECL83 70 EZ81 28 PCF801 50 
30017 90 954 60 DL93 40 ECL86 40 GY501 80 PCF802 50 
30C18 80 1625 40 DL94 48 ECLL600 GZ30 40 PCF805 80 
30F5 86 4022AR55.0 DL95 50 £1.85 G232 48 YCF806 70 
30FL1 75 5763 70 DL96 45 EF9 75 GZ34 80 PCF808 85 
30FL12 21.10 7193 20 D3170 40 EF37A 9190 HN309 11.50 PCL82 85 
30FL14 85 7475 40 DY86 33 EF39 50 KT36 81.00 PCL83 85 
30L15 85 A61 48 DY87 88 EF41 85 KT61 £145 PCL84 45 
30Li7 80 ATP4 35 E8800 86 EF50 26 KT66 £205 PCL85 40 
30P4 £112 ATPS 60 EA50 20 EF80 25 KT81 £1.75 PCL86 45 
SOP12 80 ATP7 60 EABC80 25 EPOS 35 KT81(7C5) PD50 81.30 
30P19 86 AUS 84.00 EAF42 55 EF86 30 £1.18 PENA4 £1.00 
30P1.1 75 AU5 60 EB91 20 EF89 28 KT88 £2.00 PE1rB4 £1.0 
30PL13 98 AZ1 48 EBC33 . 50 EF91 88 KTW61£1.00 PEN45 75 
30PL14 90 AZ31 55 EBC41 56 EF92 85 KTZ41 45 PEN46 40 
35A5 75 CBL31 £1.0 EBC90 85 EF98 75 ML4 88 PL36 65 
S5L6 50 CCH35 76 EBF80 40 EF183 30 ML6 40 PL81 60 
35W4 85 CL33 £1.80 EBF83 40 EF184 35 PL82 45 
3523 70 01130 88 EBF89 80 EL32 80 M8P4 60 PL83 46 
35Z4GT 60 CY31 43 EBL1 70 EL33 £1.25 311314 75 PL84 40 
3525 40 DA032 42 EBL21 80 EL34 50 51%40 88 PL500 80 

PL504 80 U404 80 
rims 8017801 £1.18 
PL509 £110 UABC80 40 
PÌ.802 95 UAF42 65 
P%4 £2.00 13B041 50 
PR25 £260 1313081 40 
PY33 63 UBF80 40 
PY81 80 UBF89 35 
PY82 85 UCC84 48 
PY83 88 UCC85 40 
PY500 £1.00 UCF80 65 
PY800 40 UC1142 70 
PY801 50 UCH81 40 
R2 60 UCL82 35 
R19 40 UCL83 80 
8130 . £1.75 1141 80 
SP4 50 UF89 40 
SP41 80 UL41 85 
8P61 75 UL84 40 
8TV280/80 U1180 28 

£100 17U6 £1.05 
8U26 £1.00 UU7 £145 
8172150 75 UU8 £1.06 
T41 £1.00 U179 45 
TDD4 50 UY21 50 
TH41 £1.75 UY41 48 
1310 60 U185 40 
1314 80 VMP4O 85 
U19 £8.0 VP4B £1.25 
U25 80 VR105/30 38 
U26 80 VR150/30 35 
U78 85 VU111 75 
U191 75 VU120 £1 0 
U251 80 VU508 £2.50 
U301 88 W81M 83 
11403 00 Y63 50 

Transistors 
113914 
15113 
18202 
20302 
20371 
213404 

07 237697 15 
25 213706 10 
28 2131132 25 
22 2131305 22 
22 2132147 70 
20 2132160 80 

2N2218 20 2134289 
2372219 20 AAZ12 
2N2369A 15 AC126 
2N2646 45 AC127 
2N2904 20 AC128 
2N2926 10 ACY20 
2N3055 75 ACY39 
2N3702 10 AD140 
2E3819 35 

30 
20 
25 
20 
20 
50 

AD149 
AD161 
AF115 
AF117 
A8Y26 
BC107 
BC108 

1130109 

50 
87 
25 
25 
25 
10 
10 
10 

BC169C 
BF898 
BFY50 
BF-151 
BY100 
BZY88 
CR81-40 
DD003 
GET102 

15 
28 
22 
20 
16 
15 
47 
16 
30 

OET882 25 
GJ7M 87 
K8100A 25 
MJE520 87 
6113E2955 

£1.87 
617E3055 87 
NKT212 27 
NKT214 15 

NKT223 
NKT251 
NKT713 
0A70 
OA71 
0A81 
OA85 
OA91 
OA211 

24 
25 
10 
10 
08 
12 
07 
30 

OAZ200 
OAZ201 
OAZ207 
OAZ210 
OAZ222 
OAZ224 
OAZ241 
OAZ242 
OAZ246 

55 
50 
47 

45 
45 
22 
23 

0035 
0044 
0045 
0057 
0058 
0059 
0071 
0072 

i7 
12 
80 
60 
85 
12 
20 
20 

0081D 
0082 
0082D 
0084 
00170 
00171 
00200 
OCP71 
ORP12 

20 

áó 
25 
25 
30 
40 
07 
60 

28170 
28271 
ZT%107 
2T%108 
2T8300 
2T%304 
ZTK500 
ZTK503 
2T%631 

10 
18 
15 
12 
15 
25 
16 
17 
25 

TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 
Express Postage & Insurance Sp one valve plus Ip 
each additional valve. ORDERS over ES Post free. 6,000 types in stock send for lists, Sp. 

"Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SWIG 2ßF 

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

INDEX 
AKG Equipment ... 
AMC Co. 
Adcola Products Ltd. 
Antex Ltd. ... 
Apex Aerials ... 
A.S.L. ... 
Audio Fair. The ... 
Audio Supplies ... 
Audioscan ... ... 

Baker Reproducers Ltd.... ... 
Belding Bennett & (Morse) ... 
Bell's Television . ... 
Bentley Acoustic Corporation Ltd. 
Bernard, Gerald ... ... 

Bi -Pak Semiconductors ... 
Bi-Pre-Pak Ltd. ... ... 
Boffin Projects 
Boots Pure Drug Co. Ltd. ... 
British National Radio School ... 
Broadway Electronic ... ... 
Bull, J. Electrical Ltd. ... ... 
Bush & Meissner Ltd. ... 
Butterworths Group The, 

Caranna, C. ... 
Circuits & Supplies ... 
Codar Radio Co... 
Colomar (Electronics) Ltd. 
Comet High Fidelity Discount 

Warehouse 
Concord Electronics Ltd. 
Control Data Institute Ltd. 
Crescent Radio ... ... ... 
C.D. Electronics ... 
C. T. Electronics ... ... ... 

... 572 
.. 621 

COVER 2 
... 571 
... 651 
... 652 
... 554 
... 565 
... 650 

572 
651 
652 
570 

.. 648 
588, COVER 3 
... 640, 641 

Dexter & Co. ... ... 

D. J. Components Ltd. . 

Duke & Co. (London) Ltd. 

Electro Value ... 
Electrotec Sales ... 

554 
627,632 
... 600 
... 609 
... 558 
... 597 
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650 
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564 

568, 569 
... 591 
... 570 
... 646 
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... 566 

596 
650 
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600 
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628 

TO ADVERTISERS 
Pelotead Electronics 
Field Electric Ltd. ... ... 

Francis, George .. . . 
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588 
596 
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Galleon Trading Co. ... ... ... 653 
Gladstone Radio ... ... ... 646 
Global Audio Discount Warehouse ... 632 
Government Communications 

Headquarters ... ... ... ... 651 

'HAC' Shortwave Products ... ... 628 
Hartley, J. R. .. ... ... 654 
Harverson Supplies Co. Ltd. ... ... 595 
Harvey Hall ... 639 
Henry's Radio Ltd. 624, COVER 4 
Home Radio (Components) Ltd. ... 578 

ICP 592 
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649, 651 
... 651 Ivoryet 

Jackson Bros. (London) Ltd. 
Jef Electronics .. ... 

Jermyn Industries - ... 
johnsons (Radio) Ltd. ... 

KVA Electronics .. 
Kensington Supplies 
Keytronic ... 
King, J. M. 

L & M Supplies ... 
Lasky's Radio Ltd. ... 

Light Soldering Developments Ltd. 
Lewis Radio ... ... ... 
London Computer Operators 

Training Centre ... ... ... 

M & B Components (Leeds) Ltd. ... 632 
Magtor Ltd. ... ... ... ... 600 
Marktyme (Mail Order) Ltd. ... ... 650 
Marshall, A. Son ... ... ... ... 647 
Merlin Supplies Co. .. .. 564 
Multicore Solders Ltd. ... ... COVER 2 

588 
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572 
648 

558 
651 
653 
650 

648 
567 
560 
642 

576 

Nicholls, E. R. ... 564, 653 
NIP Electronics ... ... ... ... 654 
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ROC Electronics Ltd. . 

RCS Products Radio Ltd. 
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561 
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575 
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. 628 
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... 655 

Service Trading Co. ... ... ... 596 
Salop Electronics ... .. 650 
Sinclair Radionics Ltd. ... 635, 636, 637, 638 
Shopertunities Ltd. .. 555 
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Surplus Electronic Trading ... 596 
Swanley Electronics ... ... 653 
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Vero Electronic Ltd. ... 
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West London Direct Supplies 
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Head Office and Warehouse Z & I A E R O SERVICES LTD. Retail Shop 

44A WESTBOURNE GROVE Please send all correspondence and Mail- Orders to Head Office 85 TOTTENHAM COURT ROAD 

LONDON W2 When sending cash with order. please include 12}np in £ for postage and handling 
LONDON W I 

Tel: 727 5641/2/3 
MINIMUM CHARGE ISnp. No C.O.D. orders accepted 

Tel: 580 8403 

Please note that the valves offered below are not necessarily of U.K. origin Open all day Saturday 

0A2 0.88 
OAS 0.45 
OB2 0.85 
OB3 0.70 
0C3 0.88 
OD3 0.36 
11330T 0.40 
ICP31 7.00 
1L4 0.E0 
1114 0.45 
IRS 0.40 
104 0.30 
185 0.80 
1T4 0.80 
1U4 0.80 
1136 0.80 
1V2 0.50 
1 1[2B 0.50 
2021 0.88 
3A4 0.40 
3BP1 8.00 
894 0.85 
3V4 0.48 
5154GY 0.75 
51.14G 0.35 
5V4G 0.46 
5Y3GT 0.40 
5Z3 0.80 
6Z4G 0.40 
6/30L2 0.80 
6AB4 0.85 
6AF4A 0.55 
6A07 0.40 
8AH6 0.50 
6AJ8 0.30 
OAKS 0.85 
6AK6 0.60 
GALS 0.48 
6AL5 0.20 
6A015 0.85 
6AM6 0.58 
6AQ5 0.38 
6AQ6 0.65 
OARS 0.45 
BARB 0.65 

6A11111.ß5 
6Aß5 0.45 
6A570 0.85 
OATS 0.85 
8AU6 0.25 
SANS 0.80 
6AW8A 0.80 
BBA6 0.E5 
613E6 0.80 
6BF5 1.00 
6BF6 0.55 

6BJ66 0.60 
6BK7A 0.60 
6BN5 0.48 
6BN6 0.45 
613Q5 0.25 
6BR8 0.70 
6B87 1.80 
6BW6 0.85 
6BW7 0.80 
613%6 0.25 
6BZ6 0.40 
604 0.88 
6C5GT 0.40 
60B6 0.85 
6CD6G A1.25 
6CG7 0.56 
6CH6 0.60 
6CL6 0.55 
6CW4 0.85 
6CY6 0.45 
6CY7 0 -70 
6D3 0.50 
6DC6 0.80 
6DK6 0.60 
6DQ6B 0.70 
6D04 0.75 
6EA8 0.80 
6EH7 0.80 
6EJ7 0.85 
6EW6 0.70 
671 0.75 
61'5 0.75 
6F6G 0.35 

6F11 0.40 
6513 0.45 
6F14 0.70 
6F15 0.85 
6F18 0.50 
6F23 0.85 
6F24 0.75 
6F25 1.00 
61'28 0.85 
61'28 0.8b 
6J4 0.50 

6J6GT 0.20 
6J7 0.45 
6KOGT 0.80 
6K7 0.35 
6K8G 0.40 
6K25 0.75 
6L6GT 0.45 
6L7 0.40 
6L18 0.45 
6LD20 0.60 
6N7GT 0.45 
6P1 0.80 
6P28 0.85 
6Q7 0.40 
60A7 0.40 
60G7 0.40 
6SK7 0.40 
6SL7GT0.85 
68N7GT0.25 
66Q7 0.40 
68117 0.40 
6T8 0.85 
6U4GT 0.85 
6138A 0.40 
6V6GT 0.40 
6 %4 0.85 
6 %5GT 0.40 
6 %8 0.80 
6Y6G 0.70 
7Y4 0.85 
9BW6 0.60 
1002 0.50 
10D1 0.55 

10D2 0.50 
10F1 0.75 
10F9 0.80 
101'18 0.60 
lOLl 0.50 
lOLD110.8b 
10P13 0.60 
10P14 1.10 
12A65 0.70 
12A06 0.50 
12AD6 0.65. 

12ÁL5 0.50 
12AQ5 0.50 
12AT6 0.80 
12AT7 0.85 
12AÚ6 0.86 
12A177 0.80 
]2AV6 0.40 
12AV7 0.85 
12A%7 0.30 
12AY7 0.75 
12B4A 0.80 
12BA6 0.40 
12BA7 0.40 
128E6 0.40 
12BH7 0.45 
12BY7 0.80 
12K6 0.70 
12K7GT0.40 
12Q7GT0.40 
12SR7 0.40 
20D1 0.50 
2011 1.10 
2DP1 0.50 
20P4 1.10 
20P6 1.20 
25C5 0.50 
25L6GT0.50 
25Z4G 0.80 
25Z6GT0.85 
3DA6 0.50 
3DAE3 0.40 
80C1 0.80 
30015 0.80 

First Quality 

'jÌa 
ELECTRONIC 

30C17 0.90 
30018 0.80 
30F5 0.85 
30FL1 0.75 
30PLIS1.20 
30FL14 0.85 
30L1 0.40 
SOL75 0.85 
30LI7 0.80 
30P12 0.80 
30P19 0.86 
30PL1 0.75 
30PL13 0.98 
SOPL14 0.90 
35A3 0.55 
35A5 0.75 
35B5 0.65 
3505 0.50 
351)5 0.75 
85L6GT0.50 
35W4 0.86 
3623 0.70 
35Z4G 0.85 
3SZ5GT0.80 
50A5 0.75 
6085 0.50 
5005 0.50 
50CD6G1.20 
60L6GT0.55 
85A2 0.50 

Fully 

90AG 2.40 
90AV 2.50 
90C1 0.85 
90CV 2.40 
807 0.50 
813 8.75 
866A 0.75 
5642 0.70 
6080 1.60 
6146 1.60 
6360 1.25 
6939 2.25 
7199 0.80 
7360 2.00 
7586 1.25 
7895 LOS 
9002 0.40 
9003 0.50 
AZ1 0.55 
AZ31 0.55 
CBLI 0.90 
CBLS1 1.00 
CY31 0.355 
DAF96 0.45 
DF96 0.45 
DK40 0.60 
DK92 0.55 
DL96 0.45 
DM160 0.85 
DY86 0.32 

Guaranteed 

BRAND 

VALVES 
DY87 0.88 
D17807 0.85 
E88CC 0.85 
E180F 1.00 
E810F 2.90 
EABC800.35 
EAF42 0.56 
EBC33 0.60 
EBC41 0.55 
EBC81 0.80 
EBF80 0.40 
EBF83 0.40 
EBF89 0.80 
EC53 0.60 
EC86 0.60 
EC88 0.60 
EC90 0.83 
EC91 0.80 
EC92 0.85 
EC93 0.55 
EC8010 2.25 
ECC40 0.85 
ECC81 0.85 
ECC82 0.80 
ECC83 0.80 
ECC84 0.80 
ECC85 0.40 
E0088 0.40 
ECC89 0.60 
ECC91 0.20 

ECC189 0.65 
ECF80 0.85 
ECF82 0.85 
ECF86 0.65 
ECF8041.65 
ECH42 0.75 
ECH81 0.80 
ECH83 0.46 
ECH84 0.45 
ECL80 0.46 
ECL81 0.60 
ECL82 0.85 
ECL83 0.70 
ECL84 0.55 
ECL85 0.56 
ECL86 0.40 
ECLL800 

1.85 
EF40 0.60 
EF41 0.65 
EF42 0.70 
EF80 0.25 
EF83 0.55 
EF85 0.35 
EF86 0.80 
EF89 0.28 
EF91 0.88 
EF92 0.86 
EF95 0.85 
EF97 0.65 

EP9B 0.85 
EF183 0.80 
EF184 0.85 
EF800 LOO 
Eñ90 0.80 
EL33 1.25 
EL34 0.50 
EL36 0.50 
EL37 1.80 
EL41 0.60 
EL42 0.66 

EL63 0.42 
EL84 0.25 
EL85 0.48 
EL86 0.40 
EL90 0.88 
EL96 0.35 
EL821 0.60 
EL822 1.80 
ELL80 0.75 
EM34 1.00 
E7171 0.80 
EM80 0.45 
EMSI 0.80 
EM64 0.35 
EM85 1.00 
EM87 0.70 
EN91 0.88 
EY51 0.40 
EY80 0.55 
EYO1 0.40 
EY83 0.65 
EY86 0.40 
EM87 0.48 
EY88 0.48 
EZ40 0.60 
EZ41 0.60 
EZ80 0.27 
EZ81 0.29 
GY501 0.80 
GZ30 0.40 
áZ31 0.85 
áZ32 0.48 
GZ33 0.70 

GZ34 0.60 
HABC800.45 
HK90 0.40 
KT66 2.05 
âT88 2.00 
N78 1.60 
PABC800.40 
PC86 0.80 
PC88 0.80 
PC97 0.50 
PC900 0.48 

PCC84800 40 
PC085 0.40 
PCC88 0.55 
PCC89 0.55 
PCC189 0.65 
PCC805 0.85 
PCC806 0.80 
PCF80 0.80 
°C582 0.85 
PCF84 0.80 
PCF86 0.60 
PCF87 0.90 
PCF801 0.50 
PCF802 0.50 
PCF805 0.80 
PCF806 0.70 
PCF808 0.85 
PCH2000.70 
PCL81 0.50 
PCL82 0.85 
PCL83 0.65 
PCL84 0.45 
PCL85 0.40 
PCL86 0.45 
PCL88 0.90 
PCL800 0.98 
PCLB010.76 
PD500 1.80 
PF86 0.65 
PF818 0.85 
PFL2000.65 
PL33 0.85 
PL36 0.55 

1'L81 0.50 
PL82 0.45 
PL83 0.45 
PLS4 0.40 
PL302 0.85 
PL504 0.80 
PL508 0.90 
PL609 1.10 
PL801 0.80 
PL802 0.95 
PM84 0.80 

PY33 0.68 
PY80 0.40 
PYS1 0.30 
PY82 0.85 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.40 
PY801 0.50 
PZ30 0.85 
QQV02 -6 

2.25 
QQV03 -10 

1.25 
QQV03 -20A 

5.25 
QQV06 -40A 

5.60 
TT21 8.00 
TT22 3.20 
TY2 -125 

10.00 
U18 /20 0.75 
U25 0.80 
U26 0.80 
U31 0.80 
U37 2.10 
U52 0.85 
U78 0.85 
U78 0.85 
11191 0.75 
U201 0.35 
U281 0.40 

13282 0.40 
U301 0.40 
U403 0.60 
U404 0.80 
13801 0.80 
UABC80 

0.40 
UAF41 0.60 
UAF42 0.65 
UB41 0.60 
UBC41 0.50 

UBF80 0.40 
UBF89 0.86 
UBLI 0.80 
UBL21 0.85 
UC92 0.40 
UCCSS 0.40 
UCF80 0.65 
UCH21 0.60 
UCH42 0.70 
UCH81 0.40 
UCLB1 0.80 
1TCL82 0.85 
UCLS3 0.80 
UF9 080 
UFIl 0.50 
ÚF41 0.60 
ÚF42 0.60 
ÚF43 0.80 
UF80 0.86 
UFOS 0.40 
ÚF89 0.40 
ÚL41 0.66 
ÚL84 0.40 
11M84 0.26 
UU8 0.80 
UY1N 0.60 
UY11 1.00 
1TY41 0.48 
UY82 0.60 
UY85 0.40 
W729 0.75 
Z759 2.00 
Z80311 1.20 

TRANSISTORS 
2N696 0.17 
2N697 0.17 
2N698 0.80 
211705 0.70 
276706 0.10 
2N708 0.15 
2N753 0.25 
2E929 0.22 
2E930 0.25 
2E987 0.30 
2x1131 0.26 
2N1132 0.25 
21184 1.25 
2E1301 0.40 
2E1302 0.75 
2111304 0.25 
2111305 0.25 
2N1306 0.25 
2N1307 0.30 
2N1306 0.25 
2E1309 0.80 
2E1613 0.2E 
2x1711 0.25 
2N1756 0.75 
2N2147 0.75 
2212160 0.85 
2112217 0.30 
2E2218 0.80 
2Nß219 0.36 
2N2369A 0.20 
2N2477 0.65 
2E2646 0.80 
2x2905 0.35 
2N2923 0.15 
2162924 0.15 
2E2926 0.125 
2E3053 0.25 
2N3054 0.89 
2E3055 0.75 
2N3133 0.30 
2E3134 0.30 
2E3391 0.20 
2E3392 0.15 
2763393 0.15 
2E8394 0.15 
2N3595 0.20 
2N3402 0.15 
2E3403 0.15 
2013404 0.85 
2E3414 0.20 
2N3415 0.15 
2N3418 0.25 
2763417 0.25 

2113703 
2113702 0.12 
2N3704 0.1E 
2N3707 0.17 
2183709 0.15 
2x3709 0.1E 
2E3710 0.12 
2E3819 0.85 
2N3906 0.20 
20702 0.50 
20746 0.2b 
`A0113 0.15 
AC125 0.80 
AC126 0.20 

AC127 0.20 
AC128 0.15 
AC132 0.25 
A0153 0.20 
AC154 0.15 
AC157 0.20 
AC169 0.10 
AC176 0.25 
AC187 0.80 
AC188 0.80 
ACY17 0.275 
ACY18 0.20 
ACY19 0.26 
ACY20 0.20 
ACY2 0.20 
ACY22 0.15 
ADI40 0.50 
AD149 0.50 
AD161 0.35 
AD162 0.85 
ADZ11 1.25 
ADZ12 1.25 
ÁF114 0.20 
AF115 0.20 
AF116 0.20 
AF117 0.20 
AF118 0.45 
AF125 0.25 
AF127 0.20 
AF180 0.85 
AF181 0.85 
AF186 0.40 
AF239 0.40 
AFZ11 0.45 
A8Y26 0.26 
A8Y27 0.80 
ABY28 0.25 
ASY29 0.30 
ASY54 0.25 
ASZI5 0.70 
A8Z16 0.70 
ASZ17 0.75 
ASZ18 0.75 
ASZ20 0.25 
ASZ21 0.40 
BC107 0.125 
BC108 0.125 
BC109 0.125 
BC113 0.25 
BC118 0.80 
BC1S4 0.30 
BC147 0.176 
BC148 0.15 
BC1 0.15 
BC102 52 0.15 
BC175 0.15 
BC175 0.20 
BCI86 0.26 
BCY30 0.E6 
BCY31 0.40 
BCY3S 0.25 
BCY34 0.80 
BCY72 0.20 
BCZIO 0.80 
BCZI1 0.40 
BDI15 0.80 

BD121 0.85 
BDI23 0.80 
BD131 0.85 
BD132 0.85 
BD135 0.80 
BFI15 0.20 
BF167 0.18 
BF173 0.20 
BF178 0.55 
BF179 0.80 
8F180 0.85 
BF181 0.25 
8F184 0.26 
BF185 0.20 
BFI94 0.15 

95 BF1 0.15 
BF196 0.20 
BF197 0.20 
BF200 0.35 
BFW87 0.25 
BFW86 0.23 
BFW89 0.20 
BFW91 0.20 
BF %88 0.25 
BFY17 0.40 
BFY19 0.60 
BFY50 0.25 
BFY51 0.20 
BFY52 0.25 
BSY26 0.20 
BSY27 0.20 
B6Y28 0.20 
BSY65 0.20 
BSY95A 0.15 
0016 0.50 
0022 0.50 
0023 0.60 
0024 0.80 
0C25 0.85 
0026 0.25 
0028 0.80 
0029 0.80 
0030 0.75 
0035 0.50 
0036 0.80 
0C42 0.20 
0C44 0.20 
0045 0.15 
0070 0.10 
0071 0.12 
0072 0.25 
0073 0.30 
0075 0.20 
0076 0.20 
0C7ß 0.25 
OC78D 0.20 
0081 0.25 
OC81D 0.15 
OCBS 0.20 
00139 0.80 
00140 0.85 
00141 0.80 
OC170 0.25 
00171 0.25 
00200 0.80 
00202 0.65 

SYNCHROSCOPE 

8 -in tube fitted 
bright display 
Bandwidth 10 
1- 2.5.10.30 -100- 
running time 
crystal calibrator 
20 -100 i sec 
Amptitude calibrator 
Input attenuator 
power supplies 
PRICE £89.00. 

- 

0 * 

B 
g r " b d 
T - 

.. 

.., s ,- 
- + 

with telescopic 
in full daylight. 

c /e-10 me /e. Triggered 
300 -1000.3000 µsec 
base 20 c/e to 

providing timing 
+ 5%. 

directly calibrated 
140.100. 

127/230v AC. 

Packing and carriage 

TYPE C1 -5 

,w 
+ 

C + 

r 

x 

;{ ,: 

. iewmg hood, giving 

sweep pre -set at 
per stroke. Free- 

200050 /s with built -in 
marks -et .05-- 2.1.5- 

in volts- 

1.50 

TWO NEW MULTIMETERS 
FROM FROM RUSSIA 

C -°'° - 
' if 

'' T. Type U43 i 2 

04313 
with AC current ranges 

Type 974312-Low cenei- 
tivity instrument (667 
o.p.v.) 1% accuracy on 

DC and 1 5% on AC. 9 current ranges on DC (300AzA to 6A) 
and 8 current ranges on AC (1.5mA to 6A). 9 voltage range. 
0.3 to 900V AC /DC. Resistance 0.2 to 30k n- Mirror scale. 

PRICE, complete with leads and steel carrying case 19.76 

Type II4818- 20.000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 
Type 

current ranges 
o.p.v. DC 

1ßA- 6 AC current ranges 
8.6 

DC 
c.r e t DC and AC toa1. A. ranges I b -ß 

current 
Resin s 

ce ranges 0 DC an AC voltage r ng/e DC -50 V5 ?ó AC- 
Mirror scale. 
PRICE, complete with test leads and steel carrying case 

£10.60 

INTEGRATED CIRCUITS 
TAA263 Direct coupled 3 -stage amplifier up to 

600ke. Supply voltage 6.8V output 10mW 
T072 outline .. .. . 0.75 

TAA293. Medium frequency amplifier up to 600kc- 
Supply voltage 6V. output 10mW T074 
outline .. .. .. .. .. 0.95 

TAA320. MOST stage followed by a bi -polar stage 
Gate -to- source voltage 9 -14V. Power die- 
sipation 200mW. TO18 outline .. .. 0.85 

TA A670. Four-stage limiter -amplifier with F.M. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 
12V. TO74 outline . .. -- 0.95 

TAD100. AM receiver circuit containing all 
active components (except output stage) 
required \to build a complete receiver .. £1.95 

WI i AC /DC MIILTIMETER AND 
TRANSISTOR TESTRR 
8 -DC voltage ranges 0.3 -900V 

- 6 -AC voltage ranges 1.5 -750V 
5 -DC current ranges 0.06 -600mA 
4 -AC current ranges 0.3 -300mA 

-a 4- resistance ranges 05 -500 Kohms 
Transistor cut -off current 60¡,íA max s Transistor DC current gain 10-350 
Sensitivity: 16700 fl /V DC; 

'. 3300 fl /V AC 
PRICE £10.50 

PHOTO-EMISSIVE DEVICES 
GAS Light emitting diode type MV16B .. £1405 
Photo- transistor OC71 .. .. .. .. 0.90 
Photo -conductive cell ORPlß .. .. P50 
Photo- conductive cell ORP60 .. .. ß50 
Photo -conductive cell ORPBI .. .. .. 0.8E 
Photo conductive cell ORP90 .. .. .. 1.10 
Photo -conductive cell ORP91 .. .. .. 1.10 
GAS Photocells 90A0 .. .. .. .. 2 40 

90CG .- -. .. E4ß 
Vacuum Photocells 90AV .. .. .. 2.50 

90CV -- -- .. 2.40 

OUR NEW 1971/1972 CATALOGUE IS NOW READY 

AND AVAILABLE FREE OF CHARGE. PLEASE 

SEND QUARTO STAMPED AND ADDRESSED 

ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES, ETC. 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering.. 
That's how long it will take you to fill in the coupon below. Mail it 
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped them 
for higher pay and better, more interesting jobs. We can do as much 
for YOU. A low -cost B.I.E.T. Home Study Course gets results 
fast - makes learning easier and something you look forward to. 
There are no books to buy and you can pay -as- you -learn on 
'SATISFACTION - OR REFUND OF FEE' agreement. If you'd 
like to know how just a few hours a week of your spare time, doing 
something constructive and enjoyable, could put you out in front, 
post the coupon today. No obligation. 

WHICH SUBJECT WOULD INTEREST YOU ? 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gcn. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.tM.I.M.I. 
MAAIMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
`O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physic 
Mathematics 
Technical Drawing 
French 
German 
Russian 
Spanish 
Biology 
B.LE.T. and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at 'O' and 
`A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City &Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

BIET 

THEY DID IT -. 
SO COULD YOU 
"My income has almost trebled . my 
life is fuller and happier." - Case History 
G/321. 
"In addition to having my salary doubled, 
my future is assured." - Case History 
H/493. 
"Completing your Course meant going 
from a job I detested to a job I love." - 
Case History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know - 
how employers seek. There's no surer 
way of getting ahead or of opening up 
new opportunities for yourself. It will 
cost you a stamp to find out how we 
can help you. 

free/ 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE Of 

ENGINEERING TECHNOLOGY 

Dept B2, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 

To: B.I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 

I Name 

Address 
BLOCK CAPITALS PLEASE 

Age 

Occupation 
Accredited by the Council for the Accreditation of Correspondence Colleges. 453 A 

B.LET -IN ASSOCIATION WITH THE SCHOOL OF CAREERS- ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetd-ay House, Farringdon Street, London, E.C.4. Tel: 01 -634 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (A /sia) Ltd.; South Africa -Central News Agency Ltd.; Rhodesia and Zambia -Kingston Ltd.; East 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.6.5, 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- 
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI -FI COMPONENTS TEST P.A. DISCOTHEQUE ELECTRONIC ORGANS - MAIL ORDER 

COMPLETELY NEW 
10th EDITION 
CATALOGUE, 

TRANSISTOR AMPLIFIERS HI -FI TO SUIT 
EVERY 

POCKET 
pages fully 
detailed and 
illustrated 
covering every 
aspect of 
Electronics 
-plus data and 
Information 

10,000 
Stock lines 
at Special 

Low Prices and 
Fully Guaranteed 

P16 'FIVE10PVOUCHERS 

FOR USE WITH PURCHASES 

Send to this address -Henry's Radio Ltd., (Dept. PW), 
3 Albemarle Way, London, E.C.I.-for catalogue only. 

All other mail to "303" below 

A NEW HENRY'S CATALOGUE IS 
A MUST FOR ELECTRONICS TODAY! 

TEST EQUIPMENT FOR 
EVERY PURPOSE 

AF105 50k /V multimeter (illus.). 
Price £8.50, p.p. 20p. Leather case £1 42. 
200H 20k/V. 
Price E3.87, p.p. 20p. Case 62p. 
500 30k/V multimeter. 
Price £8.87, p.p. 20p. Leather case El 50. 
THL33 2k/V. 
Price £412, p.p. 15p. Leather case £1 15. 
TE65 Valve voltmeter (illus.). 
Price £1750, p.p. 40p. 
SE250B Pocket pencil signal 
injector. Price E1 .75, p.p. 
15p. 

SE500 Pocket pencil signal tracer. Price El 50, 
P.P. 15p. 
TE2OD RF generator. Price £15, p.p. 40p. 
TE22D Matching audio generator. Price £17, 
p.p. 40p. 
TE15 Grid dip meter. Price £12.50, p.p. 40p. 
TO3 Scope 3 in. tube. Price £37.50, p.p. 50p. 
TE22 Audio Generator. Price E17, p.p. 40p. 
CI -5 Pulse Scope. E39.00, p.p. 50p. 

PANEL METERS 
Complete range in stock. 38, 65 and 85 types plus large range. 
Edge types also 240° -250° types. 
(Get a copy of our latest catalogue for full specifications and 
further ranges.) 

(Leaflets Ref. No. 6 and 8) 
Post, etc. 20p. 

4 -300 4TR 9V 300mW £1.75 PA7 6TR 16V 7W f3.62 
104 4TR 9V IW £2I2 608 6TR 24V IOW f4.12 
304 4TR 9V 3W £2.47 410 4TR 28V IOW E4.97 
555 6TR 12V 3W £2.75 MPA12/3 6TR 18V 12W E450 

MPAI2 /15 6TR 36V 12W £5.25 
OPTIONAL POWER SUPPLIES Post, etc. 20p 
P500 (I or 2) for 104, 304 f2.62 
PS20 (I or 2) for PA7 £3.47 
MU24/40 (1 or 2) for MPAI2 /3 or MPA12/15 £450 
PII for 608 £2.87 P15 for 410 £2.62 

SINCLAIR 
PROJECT 60 
PACKAGE 
DEALS -SAVE 
POUNDS ! 
2xZ30 amplifier, stereo 60 pre -amp, PZ5 power supply, £16.75, 
Carr. 40p. Or with PZ6 power supply £18.25. Carr. 40p, 
2xZ50 amplifier, stereo 60 pre -amp, PZ8 power supply £20.25 
Carr. 40p. Transformer for PZ8 £2.45 extra. Any of the above 
with Active Filter unit add £4.75 or with pair Q16 speakers 
add £16. Also new FM Tuner £21. 2000 Amplifier £24.50, p.p. 
50p. 3000 Amplifier £31 50, p.p. 50p. Also IC12 £2.50. 

LOW COST HI -FI SPEAKERS 
E.M.I. Size 133:" x 81" 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.12. Post 22p. 
TYPE 150TC Twin cone ver- 

sion £2.75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. E3 .50. Post 25p. 

TYPE 350 20 watt with tweeter 
- and crossover. 8 and 15 ohms. 

E7.50. Post 28p. 
POLISHED CABINETS For 150, 150TC and 450 £4.50. 
Post 30p. TERRIFIC RANGE OF SPEAKERS, KITS AND 
CABINETS IN STOCK -SEE CATALOGUE OR YOUR 
ENQUIRIES INVITED. 

TELETON '206', Garrard 
SP25 Mk.11l, Goldring G800 
Series Cart., Plinth /Cover, 
10 watt 3 way bookshelf 
Speaker Systems. All leads 
etc. (Rec. Price £E1). 

426 E £54'95 £2arr. 

or with HL. Sayoy (U.K. 
made) same performance 
£5695 
PLUS 
FREE PAIR STEREO 
HEADPHONES 
TELETON F2000, Med. 
Wave, Stereo FM Tuner 
Amplifier, Garrard 2025TC, 
9TAHC Diam., Plinth/ 
Cover, 10 watt Speaker 
Systems as above, all leads 
etc. (Rec. Price £91). 

SAE £59.95 i2 r. 
PLUS 
FREE PAIR STEREO 
HEADPHONES 
THE TWO MOST POPU- 
LAR SYSTEMS EVER - 
PLUS FULL 12 MONTHS' 
GUARANTEE AS WITH 
ALL "HENRY'S" OFFERS! 

FREE 10 page Audio - 
Hi Fi Stock and 

Stereo Systems Discounts 
Lists. Save up to 40% ! 

Demonstrations and Credit 
Terms (to callers) plus 12 
months' guarantee. 

MONO, STEREO AND 
MIXING EQUIP- 
MENT. HIGH @UAL - 
ITY WITH LOW 
PRICES. 

M 0 RF 0 f E ! f R Yl J %/NG AT L 0 f Y 
Oi P Ic f S Al wa rs FR oM NfNR rS 

* COMPONENTS IN STOCK FOR ALMOST ALL 
PUBLISHED DESIGNS. YOUR ENQUIRIES INVITED. 
SEND LARGE S.A.E.(WITH LIST) FOR PARTS QUOTE 
FOR ALL CIRCUITS. 
SEE OUR ADVERTISEMENT INSIDE THIS MAGAZIN E 
FOR THE LARGEST RANGE OF TRANSISTORS AND 
I.C's, ETC. AVAILABLE IN U.K. -FREE LIST No. 36 
ON REQUEST. 

HENRY'S SUPPLY ALL YOUR 
AUDIO -ELECTRQNIC NEEDS ! 

SELF POWERED SILICON - 
FET CONTROL UNITS / PRE- 
AMPLIFIERS 
FET 9/4 Mono or single channel. 
Adjustable levels. All facilities plus 
microphone. Mixing. Price £1250 
FET 154 Stereo with all facilities, 
magnetic cart. input etc. Price 
£16.50 
SILICON POWER AMPLI- 
FIERS FOR USE WITH ABOVE 
PA 25 25 watts into 8 ohms £7.50 
PA 50 50 watts into 4 ohms £9.50 
M U442 Power Supply for I or 2 
PA25's or I only PASO £6.00. 
Post 20p. 
FREE BROCHURE NO. 25 ON 
REQUEST. 
NO SOLDERING - ALL UNITS 
INTERCONNECTING. 
ON DEMONSTRATION AT "356" 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS 
300 kc /s BAND -WIDTH, 
PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. 
MONO AND STEREO. 
A popular VHF FM Tuner for 
quality and reception of mono 
and stereo. There is no doubt 
about it -VHF FM gives the 
REAL sound. All parts sold 
separately. 
Free Leaflet No. 3 & 7. 
TOTAL £6.97 p.p. 20p. Cabinet 100p. Decoder Kit £5.97 
Tuning meter £1 -75 
Mains unit (optional) Model PS900 £2.47 
Mains unit for Tuner and Decoder PSI200 £2.62 

NIXIE TUBES 
XN3 or XN 13 0-9 side view 
with date sheet 85p each. 

GN4 End view Ò -9 with 
socket and data f1.75. 

All I.C.'s for Digital Clocks in 
stock. HENRY'S CLOCK 
CIRCUIT No. 29, IOp. 

NEW "BANDSPREAD" 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 mW push - 
pull output, fibre glass PVC 
covered cabinet, car aerial 
Attractive appearance and 
performance. 
TOTAL COST. TO BUILD $7.98, p.p. 32p (Battery 22p). 
All parts sold separately- Leaflet No. 2. 
"7T" PORTABLE (as previously advertised) £6.98, 
p.p. 35p from stock -Leaflet No. I. 

20 WATT I.C. AMPLIFIER 
Toshiba20watt Power Ampli- 
fier £4.57. 
Toshiba Pre -Amplifier J.C. 
£150. 
SL403D -3 watt I.C. Amp 
LI.50. 
Data and suggested circuits 
No. 42, IOp. 

FREE BROCHURES 
* P.A., DISCO, LIGHTING 

No. 18 
* ELECTRONIC ORGANS 

IN KIT FORM No. 9 
* HIGH FIDELITY No. 16/17 
* TRANSISTORS, IC's No. 

36 
All details also in latest cata- 
logue -see above. 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
T1: 01- 402 4736 

"354" & "356' 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 5854 

Electronic Organs, 
P.A. & Discotheque Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Tel 01- 723'6963 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W -2. 
TeI 01-723 1008/9 

. OPEN SIX FULL DAYS A WEEK 9 am to 6 m MONDAY TO SATURDAY 
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