
 



ADCOLA soldering 
Instruments add to 
your efficiency 

ADCOLA 64 
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 
r 

B'38 6 - 3.2 mm CHISEL FACE 

i_ 
B 14 Bi - 2.4 mm CHISEL FACE 

B 24 ib - 4.75 mm FACEWDRIVER 

B 12 - 4.75 mm EYELET BIT 

B 5$ -4 
" - 5.34 mm CHISEL FACE 

LONG LIFE 
zig 

B 42 LL 1a - 4.75 mm CHISEL FACE 

B 38 LL á - 3.2 mm CHISEL FACE 

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. 

ADCOLP\ Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 

Telephone: 01-622 029113 Telegrams: Soljoint London Telex Telex: Adcola London 21851 

3A,cgEong 
Radio and Electronic Components 

(Made in England) 

General Purpose Slide Rule Drive. Calibrated 0-100. 
Aluminium Scale. With provision for individual cali- 
bration. Scale Length 4árr. Black Escutcheon 7k" x 2ó" 
overall. Fitted with Glass. Smooth 10:1 reduction. 

Price 261 - 

It's reliable if it's made by JACKSON! 

MADE IN ENGLAND 

JACKSON BROS. (LONDON) LTD. 
Dept. RCm, Kingsway-Waddon Croydon, CR9 4DG 

Telephone 01-688 2754 

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

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal 
Block, Elegant Case. Screws, etc. In fact everything you need to build a Steady -Light 
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. I) which can be modified for 
modulated -light operation. 

.--14¡v.!_ 

BELL 

PHOTOELECTRIC 
BUR AP ALARM 

(ixac ierc BEAM TYPE) 

INVISIBLE BEAM OPTICAL KIT 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL f1.0.0 
Australia, New Zealand, 

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

and Plans for Building 
10 Advanced Designs 

Everything needed (except plywood) for building 1 Invisible -Beam Projector and 1 Photocell 
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door 
Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks, Info -red filter, projector 
lamp holder, building plans, etc. Price 19/6. Postage and Pack. 1/b (U.K.). Commonwealth: 
Surface Mail 2/-; Air Mail 8/-. - 

LONG RANGE INVISIBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price 29/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/6; Air Mail 10/-. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, 
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet 
electric Designs". 
Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth 2/-; Air 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver for 
use with Junior Photoelectric Kit. 
Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 4/-. 

Burglar Alarm, Door 

Chassis, Plastic Case, 
"10 Advanced Photo - 

Mail 4/-. 

YORK ELECTRICS 
335 BATTERSEA PARK RD., LONDON S.W.11 

Send u S.A.E. for full details, a brief description and Phorographu of all Kitt and al l.52 Radio, 
Electronic and Photoelectric Projects Assembled. 



PREMIER STEREO SYSTEM "ONE" Consists of an all transistor stereo amplifier. Garrard 2025 T/C auto 
manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover 
and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. 
The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also 
tape output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on off, stereo mono switch. 
Brushed aluminium front panel Black metal case with teakwood ends: Size 12 x 5; x 3}in. high (Amplifier 
available separately if required £14.19.6. Carr. 7/6.) 

AURIGA 8 WAVEBAND 
TRANSISTOR PORTABLE 
Covers Medium, 
Long and 6 Short 
Waves and includes 
many features not 
normally (mind i 

this price range. 10 
transistors and 2 
diodes. Push Pull 
output. Press but- 
ton dial illumina. 
tion. Volume, tone, 
tuning and wave - 
change controls. Telesc.pic 
aerial. Uses 6 x 11v. batt ries 
Sockets for external batte les, 
tape recorder and se Isl. 
Elegant black and chrome 
cabinet. Size 11" x 21' x 71". 

Premier 16 Gns. Price 
P. & P. 7/6 

HI-FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
29in speaker units with 
soft padded car muffs. 
Adjustable headband. 
e ohms impedance. Com- 
plete with 6ft lead and 
stereo lack plug. 

49/6 5/_& 
P. 

1.10N0 HEADPHONE'S 2000 ohm 14/6 P. & P. 2/6. 
STEREO STETHOSCOPE SET Low imp. 25/- P. & P. 2/.. 
MONO STETHOSCOPE SET Low imp. 10/6 P. & P. 2/-. 

SPECIAL OFFER ! 

GARRARD SP25 MK II 
SINGLE RECORD 
PLAYER FITTED 

AUDIO TECHNICA 
AT66 STEREO CART- 
RIDGE COMPLETE IN 
TEAK PLINTH WITH 
RIGID PERSPEX 
CO V ER. 
Total list price over £24. 

PREMIER PRICE 

18 Gns. 
P. & P. 10/-. 

TELETON SAQ203E STEREO AMPLIFIER 

A small but powerful amplifier designed for stereo h. 
reproduction. 10 watts per channel music power. Inputs 
for Gram (Magnetic and Crystal), Tuner and Auxiliary. 
Tape Record output. Controls: Volume, Balance, Bass, 
Treble, Stereo/Mono elide switch. Stereo headphone 
socket. Attractive oiled walnut cabinet with brushed 
aluminium front panel. List Price £28,7.0 

PRICE 
PREMIER 22 Gns. 10i- 

P. 

PREMIER STEREO SYSTEM "FOUR " 
Teleton SAQ203E Amplifier (as 

above) .. .. .. 

Garrard SP25 .. .. .. £11.19.6 
Shure M3D .. .. .. £6.19.6 
Teak base and cover . £5.10.0 
Pair of Hi-Fi Enclosures fitted 

E.M.I. Speakers £26.5.0 
Total cost if purchased separ- 

ately .. .. .. .. £73.16.0 

£23.2.0 

PREMIER 65 Gns. 35/....r, 

VERITAS V-149 MIXER 
Battery operated 4 -channel audio mixer providing four 
separate inputs. Size 6 x 3 x lin. suitable for crystal micro- 
phone low impedance micro- 
phone, with transformer, 
radio, tape, etc. Max. input 
1.5v. Max. output 2-5v. Gain 
6 dB. Standard jack plug 
socket inputs, phonoplug, 
output. Attractive teak 
wood grain finish case. 

MODEL 59/6 LINE 69/6 P. & P. 2/6. 

" VERITONE" RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM 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 -attractively boxed. 
LP8 8' 860' P.V.C. 6/8 LW) 6t' 1200' P.V.C. 1218 
TT8 8' 460' POLYESTER 7/8 DTS 51' 1800' POLYESTER 22/8 
DTI 31' 600' POLYESTER 11/6 PTO or 2400' POLYESTER 37/8 
SP5 5' 800' P.V.C. 8/6 SP7 7 1200' P.V.C. 12/8 
LP5 5' 900' Y.V.C. 10/- LP7 7' 1800' P.V.C. 15/- 
DT5 5' 1200' POLYESTER 15/- DT7 7' 2400' POLYESTER 25/- 
TAPE SPOOLS E 1/-, 5', Sr, 7' 1/9, TT7 7' 8800' POLYESTER 00/ - 
Post and Packing 3' 1/., 5', II", 1/6, 7' 2/-. (3 reels and over Post Free). 

PREMIER STEREO 
SYSTEM "TWO " 
As system 'ONE' above 
but with Garrard SP25. 

PREMIER Carr. 
PRICE 45 Gns.35/- 

PREMIER 
SPEAKER 
CABINET 

Teak finish with black front. 
Size 16" x 10' x 71 Cut 
out for 13 x 8 speaker. 

ONLY 49/6 PÎ@ 

E.M.I. 13 X 8i n. 
HI-FI SPEAKERS 
Fitted two 29in tweeter» and 
crossover network. Impedance 
8 ohms. Handling capacity 
IOW. Brand new. 

79 /6 P. & P. 7/6 

WELLER "EXPERT" SOLDER 
GUN. Saves time and simplifies 

soldering in the home and service 
dept. Two position trigger gives instant 

dual heat. 100/140 watt. 67fó P. & P. 
240 volt A.C. / 21- 
' Marksman-' Soldering Iron. Lightweight, 

-eV. pencil bit. Ideal for regular bench use 
and around the home. 25 watts. 240 volt 

.t.61. 3108 P. & P. 2/-. 

POCKET SIZE MULTI -TESTER With wide 
angle, jewelled meter movement, ceramic 
long -life, low -loss switching, tough impact 
resisting case. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms/volt A.C. 
19 Range,: 0-5-25-50-250-500-2500 volts 
DC. 0-10-50-100-500-1000 volts AC. 
n-50µ4-2.5 mA -250 inA. DC. 0-6000 ohms- 
.) megohms, l0µ µf-0001 mId-1 mid. 
-20 to +22dß. Complete battery, test 
lead and £4 196 P. & P. 

. . instructions. 3/6. 

PREMIER EXCLUSIVE 
MIDLAND CASSETT 
TAPE RECORDE 
12-115 
Solid state 
incorporating 
plano key 
controls for 
trouble -free 2 -track recording. Inputs for mike and aux. 
Earphone socket. Complete with batteries £16.10.0 and earpiece. Size 101' x 5{" x 21'. 

P. & P. 7/6. 

TAPE CASSETTES 
C60 (m°n.) 7/62'1 
C90 (m°n.) 1216 le 

r 

0120 (min.) 17/6 51/' 
P. & P. 1/-. 

All cassettes can be supplied with library cases 
at 6d. extra each 

I r OXFORD ST. 

TOTTENHAM COURT RD. 

23, TOTTEN HAM COURT ROAD, LONDON,W.1 Te1:01-636 3451 (1!IOMINION I f- 
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Xi 11K3rS 
TMK METER KITS EXCLUSIVE 

These two meter kits by TMK otter the unique opportunity of building a really 
first-class precision multimeter ataworthwhlle saving in cost, The cabinets are 
supplied with the meter scale and movement mounted In position. The 
highest quality components and 1% tolerance resistors are used throughout. 
Supplied complete with full constructional, circuit and operating instructions. 

MODEL 200 
20,000 O.P.V. Multimeter. 
Features 24 measurement 
ranges with mirror scale. 

Large 3 x tin meter. Full scale accuracy: DCV and 
current: +2%, ACV: +3%, resistance +3%. Special 
0.6'/ DC range for transistor circuit rpeasurements. 

SPECIFICATION 
DCV: 0-0.6-6-30-120-600-1,200V at 20K/OPV. 

ACV:. 0-6-30-120-600-1,200V at 10K/OPV. DC 
Current: 0-0.6-6-600mA. Resistance: 0-10-K 
100K-1M-10M/ohms (58 -580 -5.8K -58K et mid -scale). 

Capacitance:0.002-0.2µF (AC 6V range). Decibels 
-20 to +63dB. Output: 005µF blocking capacitor. 
Uses two 1.5V (U7 type) batteries. Black bakelite cabinet. 
Size 51 x 31 x 1{in. Complete with test leads. 

KIT PRICE ONLY 92/ - Post 3/6 

MODEL 5025 57 MEASUREMENT RANGES 

Uses an entirely new range selection mechanism which permits the use of a 
really large meter in a more compact cabinet. The range selected is Indicated on 
the meter face. High speed rotary range selection knob; polarity reversal switch 
shielded meter movement with overload protection circuit; Special µA and mA 
measurement ranges. 
SPECIFICATION DCV: 0-0ß5-2.5-10-50-250- 
1,000V at 25K/OPV. 0-0125-125-50-25-125- 
500V at 50K/OPV. ACV: 0-3-10-50-250-1,000V 
at 2.5K/OPV. 0-1.5-5-25-125-500V at 5K/OPV 
DCµA: 0-25µA at 125mA: 0-50µA at 250mA 
DCmA: 0-2.5-25-250mA at 125mV: 0-5-50 
500mA at 250mV. DC Amps: 0-5A at 125mV 
0-10A at 250mV. Resistance: 0-10M/ohms 
Output: Capacitor (01µF, 400Vw) in series 
with ACV ranges. Decibels: -20 to +81.5dB 
Operates on two 1.5V butts. Black bakelite 
cabinet, size 51 x 6f x 2}in. Complete will, 
test leads. 

KIT £10.10 Post 5 

MODEL 5025 TESTEDVf12Ì00EREADYBU1PTotND 

TMK 1001,000 OPV 
"LAB" MODEL 
A highly accurate yet rugged Multitester 
using a 10µA meter hand calibrated to a D.C. 
accuracy of +3% of full scale. Special 
features-ultra large meter scale 64 x 34in 
incorporating an entirely new type of range 
selection panel which gives instant range 
Identification without taking your eyes from 
the meter. An audible buzzer is provided for 
easy short testing. SPEC: D.C.IV ranges: 
0.5, 2.5, 10, 50, 250, 500, 1,000V at 100K/O.P.V. 
A.C./V ranges: 3, 10. 50, 250, 500, 1,000V at 
5KIO.P.V. D.C. current: 0-10, 100µA, 0-10, 
100mA, 0-2.5, 10A. Resistance: 0-1K, 10K, 
100K, 10M, 100M/ohms. Decibels: -10 to 
49.4dB. Continuity test: Audible buzzer. 
Operates on x 11.5V U2 and 1 x 15V B. 154 
type batteries. Cabinet size 74 x 6f x 34in. 
Weight 41b. 

LASKY'S 
PRICE 

í19.O.0 Post 5/- 

SONICS AS -57 
ELEGANT BUDGET PRICED 
BOOKSHELF SPEAKER SYSTEMS 
The AS -57 is a real space saver. This fine miniature high-fidelity speaker system will 
provide good quality sound anywhere in your home at remarkably low cost. Designed 
for use where space is at a premium, the AS -57 system is ideal for the small apartment 
or isolated listening area. The special high efficiency 5 x 7in. full range speaker has e 

frequency range of 70-18.000 Hz with a peak handling capacity of 10 watts. Imp. 8 ohms. 
Finish: oiled walnut. Size: S/, x 15'/, 

PRICE 'S £15 per PAIR Post 10/ - 

TM -5 
S K ohms/V POCKET 
M ULTIMETER 
Another new took pocket multi -meter 
from Lasky's providing top quality and 
value. The "slimline" impact resistant 
case-sIze 4}In. x 2{in. x 111n., fitted 
with extra large 24ín. square meter. 
Readability Is superior on all low ranges: 
making this an excellent Instrument for 
servicing transistorised equipment. Re- 
cessed click stop selection switch. Ohms 
zero adjustment. Buff finish with crystal 
clear meter cover. 

DCIV: 3-15-150-300-1,200 at 5K Resistance: 0-10K ohms, 0- 
OPV. 1M ohms. 
AC/V: 8-30-300-800 at 2.5K ORV. Decibels:-10dB to +16dB. 
DC Current 0-300µA, 0-300mA. Complete with test leads, battery 

and instructions. 

LASKY'S 
PRICE 

The first of Lasky's new- 
look top value meters, the 
TM -1 is a really tiny 
pocket multimeter pro- DC/V: 0-10-50-250-1000 
viding "big" meter accu- at 1K OPV 
racy and performance. AC/V: 0-10-50-250-1000 
Precision movement cali- at 1K OPV 
brated to ± 3 of full scale. DC CURRENT: 
Click stop range selection 0-1mA. 100mA. 
switch. Beautifully de- Resistance: 
signed and made impact 0.150K ohms. 
resistant black case- Decibels: -10 to+22dB. 
with white and metallic Complete with test 
red/green figuring. Ohms leads, battery and 
zero adjustment. instructions. 

49 e P . P 2/6 

t K ohms/volt 

LASKY'S 
PRICE 

Audio Development 

Size Only 
34ín x 2{1n. x 

39/6 P & P 2/6 

IMO 

The new 
AUDIO DE- 
VELOPMENT 
precision 
counter- 
balanced pick- 
up arm-ready 
fitted with the 
outstanding 
AD -76K magnetic 
cartridge Is construe ed of brass throughout, heavily 
chromeplated; uses needle and miniature ballrace bearings; 
both coarse and fine balance adjustment Is provided. The 
fixed head has standard fin. mounting centres and Is finished In 
black enamel with chrome lifting spur. Completely wired, with all fixing nuts 
and washers. Arm rest also supplied. Tech. details: Overall length 285mm; 
needle to pivot length 223mm; offset angle 24c; overhang 10mm. Requires single 
7/161n dia. mounting hole. 

LASKY'S PRICE £9.19.6 POST 3/6 

AUDIO DEVELOPMENT AD -76K 

PRECISION PICK-UP ARM 
COMPLETE WITH AD -76K 

MAGNETIC 
CARTRIDGE 

Stereo Magnetic Cartridge. Frequency response: 
20-20,000Hz. Output: 5mV. Stylus: Diamond LP. 90/- Post 
Tracking force: 2 gms ±0.5 gm. Free 
Replacement stylus type JS.P1 41/- post free. 

AUDIO DEVELOPMENT AD -96K 
Stereo Magnetic Cartridge. Frequency response: £5,18,6 20-20,000Hz. Output: SmV. Stylus: Diamond LP. Post 
Tracking force: 2 gms. Free 
Re.lacement st lue e Y.960S 51 6 ost free. 
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Audio Tronics 70 THE AMAZING 
The 1970 edition of Laskys Audio-Tronics catalogue is available FRE on 
request. Packed with 1000's of items for the Radio and Hi -FI enthusiast, lec- 
tronics Hobbyist, Servicemen and Communications Ham. Covers every aspect 
of HI-FI (including Laskys budget Stereo Systems and Package Deals) Tape 
recording and Audio accessories plus Lasky's amazing money saving 
vouchers worth over £25. SEND TODAY. Send your name, address and 
2/- for post and inclusion of your name on our regular mailing list 

This month's vouchers worth 50J - 

EXCLUSIVE 
DIGITAL CLOCK 

COOP! 
MADE ESPECIALLY FOR 
LASKY'S BY FAMOUS 
MAKER 
MAINS OPERATION 
12 HOUR ALARM 

AUTO "SLEEP" SWITCH 
HOURS. MINUTES AND 
SECONDS READ -OFF 
FORWARD AND BACK - 

SHOCK AND VIBRATION WARD TIME 
PROOF ADJUSTMENT 
BUILT IN ALARM SILENT OPERATION 
BUZZER SYNCHRONOUS MOTOR 

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM 
LASKY'S in chassis form for you to mount In any housing that you choose. 
All settings are achieved by two dual -concentric controls at the Iront Including: 
ON -OFF -AUTO and AUTO ALARM. "sleep" switch, 10 minute division "click" 
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and 
high quality manufacture guarantee reliable operation and long life. 
The sleep switch will automatically turn off any appliance-radio, TV, light etc. 
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will 
switch on the appliance again next morning. 
The clock measures 4I - W o1}+1 x 340 (overall from front of drum to back of switch) 
SPEC: 2101240V AC, 50Hz operation; switch rating 250V. 3A. Complete with 
instructions. HUNDREDS OF APPLICATIONS. COMPLETE WITH 
KNOBS. SPECIAL QUOTATIONS FOR QUANTITIES 

LASKY'S PRICE £6.19.6 Post 3/6 

KNOBS AVAILABLE SEPARATELY -12/6 per est. Post Iii 

CaLlaitaitel 
SPECIAL OFFE 
SL 55 
One of the famous Garrard Synchro- 
Lab Series. Takes 8 Los. 4 -speed 
auto -changer; incorporating a tubular 
pickup arm and adjustable stylus 
force. 
Wired for Mono and Stereo. 
Size 14 in wide, 115n front to rear. 
44ln above and 3 in below lower edge 

SPECIAL OFFER 
SUPER 

unit plate. NOW AT LASKY'S 
L A L mlSPECIAL OFFER PRICE. PRICE £10.19.16 Complete with SONOTONE STA f 

STEREO CARTRIDGE 
OTHER GARRARD UNITS FROM STOCK 
AUTOCHANGERS 
SL72B £25 0 0 SL65B £15 10 0 
2025TC with stereo cartridge £8 17 8 SL958 £35 0 0 
3000 complete with 9TAHC stereo SL75B £28 0 0 
cartridge £9 19 8 
SINGLE PLAYERS 
SP -25 MK II £11.19.6, AP 75, £18.10.0, AP75 with AD76K mag. cart., £21.10.0, 
401 Transcription Unit £28.0.0. 
BASES AND COVERS FOR GARRARD UNITS 
Type WB1 and WB5 for models 2025TC, 3000, SL65B 1025, SP25 Mk II Price 
WBI £.3.16.8. WOO £5.12.8. Type WB4 for models SL72B, SL75B, SL958 Price 
£5.12.8. Perspex covers SPC1 for WB1, £3.14.1. SPC4 for WB4 and WB5 
allows unit to he played with the cover in place) -04.8.0. 

GARRARD PACKAGE DEALS 
SP 2S Mk II complete with AD 76K magnetic 9.0.0 Post 716 

cartridge teak plinth and perspex cover 

Astrad ORION 
THE WORLD'S SMALLEST 6 TRANSISTOR 
TWO WAVEBAND RADIO 

THOUSANDS SOLD 
Made to the highest space-age 
standards-this remarkable micro - 
size set measures only 1}} x 1yß 
x ÿzir. yet it contains 6 transistors 
and other components combined in a 
photo etched circuit, only M. e } in, 
tuning capacitor, ferrite rod aerial, 
battery, wave band selection switch 
etc. Output to a high impedance 
crystal earpiece, giving ample vol- 
ume (automatically adjusted) and 
clear tone. Brief tech. spec.: Waveband coverage-Medium wave 525 to 160kHz, 
Long wave 150kHz tb 480kHz. Sensitivity: 35MV max. Selectivity -10dB (at 30kHz 
de -tuning). Power source: 1 x 1.4V Mercury battery. 
The Orion is supplied fully built and tested complete with battery, left and right 
fitting earphone supports and attractive black and Ivory plastic presentation/carrying 
case (matching the Orion). Never miss your favourite music, sport, news-the Orion 
is an Ideal gift for all, providing a constant source of enjoyment without disturbing 
others. 

AUTUMN PACKAGE PRICE ONLY 
AVAILABLE SEP: RADIO 39/6, Post 216. 
Spare batt. 3/8. Charger 19/8, Post 2/6 
(enables Orion to be used non stop). 57/- Post 2/6 

TRIO 9R-59DE 
8 valve plus 7 diode cir- 

cuit continuous coverage 
from 550kHz to 30MHz with 
Calibrated Bandspread on 
10, 15, 20, 40 and 80 metre 
bands Clear SSB recep- 
tion is achieved through 
the use of a product detec- 
tor. Finished in light 
grey with dark grey case, 
Fully guaranteed, complete 
with instruction - manual 
and service data. 

SPECIFICATION: Frequency Ranges: 550-1600kHz; 1.6-4.8MHz; 4.8-14.5MHz; 

10.5-30MHz. Bandspread: (Direct Reading on Hann Bands) 3.5MHz 80m; 7MHz 40m; 

14MHz 20m; 21MHz 15m; 28MHz 10m. Sensitivity: A, B, C, Bands-Less than 6dB 

(tor 10dB SIN ratio); D Band - 13MHz; Lesa than 18dB (for 10dB 5/5,1 ratio); 28MHz; 

Leas than 10dB (tor 10dB SIN ratio). Selectivity: } 5kHz at -50dB. Audio Output: 

1.5w. Power Requirements: AC 115/230V, 50/60Hz. Recommended Speaker Type: 4 

or 8 ohm. Built-in Circuits: Bandspread; Automatic Noise Limiter (ANL); Automatic 

Volume Control (AVC); Headphone Jack. Dimensions: lin. H 15in. W, loin, D. 

LASKY'S PRICE í42.O.0 Carriage free 

TRIO SP -5D Communications speaker unit 
-matching all the TRIO re- 

ceivers in both styla and size. Contains 5 x 3 in. eliptical 8 
ohms speaker specially designed to give extremely crisp repro- 
duction of voice frequencies. Dark grey metal cabinet-size 
7 3e 5}in. 

LASKY'S PRICE 87/6 post S/ - 
TRIO HS -4 HEADPHONES 
Rugged construction plus comfort make these a must tor the 
Ham. Dynamic headset. Input impedance 8 ohms, matching 
4-16 ohms. Max. power 3w. Frequency range 300-3000Hz. 

LASKY'S PRICE £5.19.6 als` 

JUST ARRIVED 
New Laskys 
C60, C90, CI20. Exclusively 
made for us in U.S.A. 
Great savings! 

EACH FIVE FOR 
C 60- 7/6 33/- 
C 90- 12/6 58/- 
C 120-17/6 1St - 

TEN FOR 
62/- 

109/- 
135/- 

U.S.A. Cassette head cleaner 1016. Post (/- 

Post 1/- each, flee for 2/-, ten for 31-. La 3T-'s Radio X unite 
207 EDGWARE ROAD, LONDON, W.2. Tel: 01 -723 3271 HIGH FIDELITY AUDIO CENTRES me, Este 
33 TOTTENHAM CT.RD, LONDON. W1P 9RB. TeL 01-6362605 

pnen all deV-9EN,H 
A6M 

,C 

TMDa, 
Y 

L,O NuO W1P 9RD Tel. 01-580 2573 @ 4 
C 

Tel: 01-353 5812 118 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 9789 Yn 6 
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who wants a £ 2,000+p. a. 
opportunity in the dynamic 
new computer industry? 
In only 4 weeks you're in - and only 
the incredible Eduputer can make it 
possible. 
Now for the first time anybody can train outside the computer 
industry for a lucrative career as a computer operator, with 
actual experience on an Eduputer. 
Who created Eduputer? The internationally famous company 
Programming Science International. They developed it to the 
specific requirements of the massive New York city training 
board and its practical results have been one amazing success 
story. 
We are proud to have been selected as the only commercial 
training organisation permitted to use the Eduputer in the U.K. 
Thanks to Eduputer, nine out of every ten can learn to 
operate the most advanced computers in only four 
weeks. Unlike Computer Programming, no special 
educational qualifications and no maths required. Just 
you and the incredible Eduputer! 
Jobs galore! The moment you qualify, our exclusive computer 
appointments bureau introduces you to computer users every- 
where with good jobs to offer (up to £40 a week full-time, £50 
a week as a temporary). More than enough to go round, too- 
because 144,000 new operators will be needed over the next 
five years alone. 
This is your big opportunity to get out of a rut and into the 
world's fastest -growing industry. And remember-LCOT is the 
only commercial computer school to have Eduputer. It means a 

lot to employers. 
Telephone: (01) 437 9906 NOW! 
Or post the coupon today for full details FREE and without 
obligation. 

London Computer Operators Training Centre, 
B7 Oxford House, 9/15 Oxford Street, London W.1. 

Telephone: (01) 437 9906. 
127/131 The Piazza, Dept. B7 , 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 

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 
at% and electronic 

soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 15/ - 

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

content, low 
melting point, 
60/40 alloy, 170ft. 
22 gauge on 
plastic reel. 
Recommended 

o't retail price 15* - 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

4A 60/40 18 3/-4 
Sizes 
(ill- 

ustra- 
ted) 

Savbit 18 3/-4 

15 60/40 22 4/-" 
*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 8/6 

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

FANE 'POP' RANGE OF 
LOUDSPEAKERS 
* Designed for G I Purpose Public 

Address Systems * Ideal for Vocal and Instrumental 
Groups * Heavy Cast Chassis * Latest High Efficiency Ceramic 
Magnets 

POP '15' 99/9 Pr éeetail 
Fitted Tweeter Cone 
12" FULL FREQUENCY RANGE 
Rating 15 Watts R.M.S. Imp. 15 ohms. 

POP `300' Tweeté Cone £5-19-9Pr ceetail 
12" FULL FREQUENCY RANGE 
Rating 25 Watts R.M.S. Impedance 15 ohms. 

Above types not intended for use with Electronic Organ or Bass Guitar 

ULTRA HIGH POWER TYPES 
Impedance 8-15 ohms for general use Recommended 
inc. Bass Guitar and Electronic Organ Price 

POP '50' 
POP '60' 
POP '100' 18in 100 Watts 

12ín 50 Watts R.M.S. Gauss 14,000 lines 1 OGns. 

15in 60 Watts OP PP 12Gns. 

14,500 21 Gns. 

Sole Distributors to Wholesale and Retail Trades 

LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLET, LEEDS 12 
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Hi-Fi DISCOUNT WAREHOUSES 
All items offered are brand new, latest models in manufac- 

turers' sealed .cartons. Fully guaranteed With after -sales service. 

Complete Free price list of over 800 items on request. 

Rec. Retail 
Price 

STEREO AMPLIFIERS 

Come! 
Price 

ARMSTRONG 521 .. £52 
DULCI 207 . . £25 
DULCI 207M £30 

0 

0 

£43 
£17 
£20 

10 
O 

19 

GOODMANS Maxamp £54 £39 19 

LEAK Stereo 30 Plus £53 £43 19 

LEAK Stereo 30 Plus 
in teak case £59 1 0 £47 19 

LEAK Stereo 70 .. . £65 
LEAK Stereo 70 in teak case £71 1 

o 
0 

£52 
£56 

0 
19 

LINEAR LT.66 .. .. £18 1 

LL. Stereo Amp. . ... £23 1 

0 
o 

£15 
£16 

19 
19 

METROSOUND ST 20 .. £32 0 £25 19 

PHILIPS RH 591 .. .. £73 
PHILIPS RH 590 .. .. £49 

0 
e 
0 

£55 
£37 
£19 

19 
12 
19 

PIONEER SA500 .. .. £62 1 11 £45 0 

PIONEER SA700 .. .. £98 0 0 £74 19 
PIONEER SA900 .. .. £134 2 0 £99 19 

PIONEER Reverberatlon.l. £45 9 11 £35 19 

QUAD 33 Pre -amplifier £43 0 0 £38 19 

QUADAmplifier. £48 19 

RS Ravelesboun ne £59 10 0 £46 19 
ROGERS Ravensbourne 

(cased) .. .. .. £64 0 0 £49 19 

ROGERS Ravensbrook .. £44 0 0 £36 19 
ROGERS Ravensbrook 

(cased) .. .. £49 0 0 £39 19 
SINCLAIR 2000 ., .. £30 9 0 £2419 
TELETON 203E .. £28 15 0 £19 19 
TRUVOX TSA, 200 £54 12 0 £34 19 
VOLTEX 100 watt stereo 

discotheque8 electronic- 
ally mixed inputs £185 0 0 £139 0 

TUNERS 
ARMSTRONG 523 AM/FM £52 9 0 £44 19 
ARMSTRONG 524 FM £40 4 6 £34 19 

ARMSTRONG M8 decoder £9 10 0 £7 19 
DULCI FMT.7FM .. £22 1 0 £17 19 
DULCI FMT.7S Stereo £31 0 0 £25 S 

GOODMANS Stereomae £82 10 5 £71 19 
LEAK Stereofetic Chassis £59 18 0 £53 19 

LEAK Stereotetic In teak case £67 3 6 £59 19 
PHILIPS RH 690 .. £39 0 0 £31 19 
PIONEER TX500 AM/FM .. £77 18 9 £63 19 

PIONEER TX900 AM/FM .. £153 13 10 £125 9 

QUAD Stereo FM .. . £51 0 0 £39 19 
ROGERS Ravensbourne .. £61 17 9 £49 19 
ROGERS Ravensbrook .. £45 0 2 £39 19 
ROGERS Ravensbrook 

(cased) .. .. £51 5 3 £42 19 
SINCLAIR 2000 .. £26 14 6 £19 4 
TELETON 201X FM .. £36 0 0 £29 19 
TRUVOX FM 200/1C £60 11 10 £39 19 
All above tuners are complete with MPX 

decoder 
stern 

TUNERI AMPLIFIERS 
ARENA 2400.. £90 6 0 £71 19 

ARENA 2600 Stereo AM/FM £111 6 0 £94 0 
ARENA 2700 Stereo .. £105 0 0 £85 0 

ARENA T1500F .. .. £72 9 0 £59 19 
ARENA T9000 .. £303 9 0 £258 0 
ARMSTRONG 525 .. £87 16 9 £74 10 
ARMSTRONG 526 £98 15 6 £82 10 
ARMSTRONG M8 decoder £9 10 0 £7 19 
GOODMANS 3000 .. £77 14 7 £55 19 
PHILIPS RH781 .. .. £74 19 6 £54 19 
PHILIPS RH790 .. .. £125 0 0 £101 19 
PHILIPS R11691 £83 0 0 £70 10 
PIONEER KX330 AM/FM/SW £78 12 4 £62 19 
PIONEER SX770 AM/FM , . £160 8 6 £129 19 
PIONEER SX990 AM/FM .. £194 14 8 £155 0 

TELETON F.2000 .. .. £51 0 0 £37 19 
TELETON 7ATI .. .. £103 19 0 £85 0 

TELETON R4200 . £51 15 0 £36 19 
TELETON CR!10T .. .. £39 15 0 £29 19 
TELETON TFS50 .. £74 0 0 £59 19 
WHARFEDALE 1001 .. £131 5 0 £105 0 
All above Tuner Amplifiers are complete with MP 

decoder 

CARTRIDGES AT DISCOES UNT RACES 

PICKUP ARMS 
GOLDRING Lenco L75 . £12 6 6 £10 10 0 

GOLDRING Lenco L69 £9 5 9 £7 0 0 

SME 3099 with S2 shell . £31 6 3 £25 19 6 

SME 3012 with S2 shell . £33 7 3 £28 19 6 

Customers We/come 
Open Daily to the public from 9 a.m. Closed Tuesday 1 p.m. 

Mon. & Sat. 5-30 p.m. Open until 8 p.m. Wednesday, Thursday &-Friday. 

All in -stock items value over £50 

delivered by SECUR/COR 
WITHIN 72 HOURS 

(Add 12/- only for Securicor delivery) 

ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 

TURNTABLES 
ARENA SP25 with base, cover £22 1 0 £17 19 6 

B.S.R. McDONALD MP60 £15 0 0 £1019 6 
B.R.S. McDONALD 610 £18 19 6 £13 19 6 

GARRARD SP25, fully wired with Goldring G800 
magnetic cartridge, complete with base, pilot 

£20 19 
£10 10 
£17 19 
£11 12 
£14 9 
£28 19 
£37 19 

2 £26 10 
0 £24 19 

and cover .. .. Special /trice 
GARRARD SP.25 Mk II .. £15 1I 4 
GARRARD AP.75 .. £23 1' 0 
GARRARD SL.55 .. .. £13 1 9 

GARRARD SL.65B .. £19 li 5 

GARRARD SL.758 .. £35 12 
GARRARD SL.95B .. £45 9 

GARRARD 401 .. £31 '4 
GARRARD SL.72B £30 2 

GARRARD 3500 with GKS 
Cartridge .. £15 15 0 £11 19 

GOLDRING GL69 Mk. Il .. £26 12 6 £21 10 
GOLDRING GL69P Mk. II £35 2 0 £27 19 
GOLDRING GL.75 .. £36 8 2 £29 19 
GOLDRING 75P £46 18 8 £39 19 
GOLDRING Covers for 69P 

and 75P .. £4 4 3 £3 8 
GOODMANS 3025 com- 

plete with Gano cartridge 
PHILIPS 228 .. .. 
PHILIPS GA146 .. .. 
PHILIPS 217 .. 
PHILIPS 202 Electronic .. 
THORENS TD.125 

£37 14 
£19 19 
£29 19 
£32 0 
£64 0 
£75 17 

THORENS 125AB .. .. £120 3 
THORENS 150A Mk II .. £43 12 
THORENS 150AB Mk II .. £47 8 7 

THORENS TD.124'11 £46 15 10 

Bases, plinths, and covers stocked. 

SPEAKERS 
ARENA HT 27 .. 
ARENA HT28 .. .. 
ARENA HT 21 .. .. 
ARENA HT 7 .. 
ARENA HT IO 
ARENA HT 20 .. 
ARENA HT 26 .. 
B & W DM3 .. .. 
B & W P2H 
B & W DM1CELESTION 

Ditton 10 
CELESTION Ditton 15 
CELESTION Ditton 25 
DULCI AS 3 
GOODMANS Majesta 
GOODMANS Maxim 
GOODMANS Mezzo II 
GOODMANS Magnum -K 
GOODMANS Marimba .. 
GOODMANS Mambo . 

GOODMANS 3005 (pair) 
KEF Celeste .. .. 
KEF Concord .. .. 

KEF Concerto .. .. 
KEF Cresta . .. .. 
LEAK Sandwich 
LEAK Mini -Sandwich .. 
LOWTHER Acousta 

(with PM6) .. 
LOWTHER Ideal Battle .. 

9 

6 

0 

8 
11 

7 

£18 18 
£17 17 
£10 10 
£19 19 
£22 1 

£32 11 

£78 15 
£63 0 
£94 10 
£32 0 
£21 3 

£29 0 
£59 17 

£8 8 
£57 0 
£20 7 
£30 18 
£40 2 
£24 0 
£22 5 
£25 0 
£29 0 
£43 10 
£53 10 
£22 3 
£45 10 
£29 15 

0 
0 
0 
o 

o 
o 
0 
0 
2 
e 
o 
0 
0 

0 
0 
1 

6 
o 
o 
o 
o 
4 

o 
o 

£25 19 
£16 19 
£24 19 
£27 4 
£54 0 
£61 19 
£99 19 
£32 19 
£40 19 
£39 19 

£13 19 
£12 19 

£9 5 
£17 0 
£18 19 
£26 19 
£65 19 
£53 6 
£79 0 
£25 19 
£17 5 
£22 19 
£49 O 

£6 19 
£48 19 
£16 19 
£23 10 
£29 19 
£19 19 
£17 19 
£19 19 
£21 10 
£32 19 
£41 19 
£18 5 
£34 19 
£22 19 

£4510 0 £38 7 

£35 10 0 £29 17 

Rec.Retail 
Price 

LOWTHER Acousta 

Comet 
Price 

(with PM7) .. £53 0 £45 19 

QUAD Electrostatic .. £66 0 £52 19 

PHILIPS RH 481 .. £11 0 £9 2 

PHILIPS RH 482 .. £18 0 £14 19 

WHARFEDALE Speakers 
Airedale .. .. .. £68 10 £57 14 

Denton .. .. £19 0 £14 19 

Super Linton .. .. £22 10 £18 10 

Melton £29 10 £22 19 

Dovedale 3 .. £39 10 £29 19 

Rosedale £59 10 £48 19 

WHARFEDALE UNIT 
3 Speaker Kit £11 19 £9 19 

WHARFEDALE UNIT 
4 Speaker Kit £16 0 £13 10 

WHARFEDALE UNIT 
5 Speaker Kit .. .. £23 10 £19 19 

CHASSIS SPEAKERS 
GOODMANS Axiette 8 .. £7 9 6 £5 19 
GOODMANSTwlnaxiette 8 £8 8 8 £8 19 
GOODMANS Axiom 10 .. £6 16 8 £6 19 

GOODMANS Axiom 80 .. £26 1 4 £21 12 
GOODMANSTwinaxlon110 £9 8 5 £7 15 
GOODMANS Axiom 201 .. £13 9 0 £9 19 

GOODMANS Axiom 301 .. £19 5 0 £14 10 
GOODMANS Audlom 51 £12 3 0 £910 
GOODMANS Audiom 61 £17 12 0 £12 19 
GOODMANS Audiom 81 £29 13 0 £22 10 
GOODMANS Audlom 91 £33 12 0 £25 19 

GOODMANS Audiom 91/100 £34 17 0 £28 2 
£2 18 

GOODMANS ARU 280 .. £3.17 8 £2 18 

GOODMANS ARU 480 .. £5 8 5 £4 1 

GOODMANS ARU 172 £3 17 8 £2 16 
GOODMANS Trebax 100 £7 9 0 £5 11 

GOODMANS Trebel( 5K/20KL £8 8 0 £6 8 
GOODMANS Midaz £11 4 0 £8 8 

GOODMANS Attenuator... £3 1 4 £2 6 
GOODMANS Crossover 

Networks X0/950,5000 .. £8 8 7 £8 6 

GOODMANS Crossover 
Networks X0/950 .. £6 7 9 £4 15 

GOODMANS Crossover 
Networks XO/5000 .. £2 6 0 £1 14 

WHARFEDALE 8 inch 
BronzeiRSiDD .. .. £4 8 0 £3 13 

WHARFEDALE Super 
8/RS;DD .. £7 12 0 £6 6 

WHARFEDALE Super 
tO,RS/DD £12 14 0 £10 10 

WHARFEDALE WMT 1 

Matching Transformer .. 16 9 13 

HI -Fl STEREO TAPE DECKS AND TAP 
RECORDERS 
AKA X-360 .. .. £339 0 0 £284 0 

AKA X-3600 deck.. .. £290 0 0 £243 0 

AKA 
AKA 171OL .. ., .. £89 17 0 £169 19 
AKA 1800 . .. .. £158 0 0 £133 0 
AKA 1800SD 
AKA 4000 .. £124 18 0 £99 19 

AKA 4000 D deck £89 19 1 £69 19 
ALBA R22 Battery/Mains.. £50 5 0 £29 19 
BUSH TP 60 Cassette Tape 

Recorder .. .. £27 15 8 £24 19 
FERGUSON 3224 Twin Track £33 14 0 £24 19 
FERGUSON 3246 . £41 14 0 £32 19 
FERGUSON 3247 4 -track .. £47 1 0 £37 19 
FERGUSON 3244 Stereo 

4 -track .. £97 18 0 £79 19 

GRUNDIG C200 Cassette £37 19 10 £29 19 
GRUNDIG TK 120 Continental £39 5 0 £29 19 
GRUNDIG TK 124 .. £44 18 0 £34 19 
GRUNDIG TK 144 .. £49 19 6 £39 19 

GRUNDIG 149 .. £57 12 8 £47 19 
MARCONI 4218 Stereo tape 

Recorder . .. .. £89 11 2 £69 19 
PHILIPS 3302 Cassette 

Tape Recorder £28 7 0 £21 19 
PHILIPS 4302 Twin Track 

Auto. .. .. £35 17 6 £25 19 

PHILIPS 4307 4 -track .. £49 10 0 £38 19 
PHILIPS N4404 

(4 track stereo) .. .. £83 O O £89 19 

PHILIPS N4407 Stereo .. £105 0 0 £89 19 
PHILIPS N4308 £60 10 0 £49 19 

TELETON FXB 5100 Stereo £52 10 0 £43 19 
TOSHIBA Battery/Mains .. £45 3 0 £29 19 

TRUVOX PD 102 
Stereo Tape Recorder .. £114 15 3 £79 0 

COMET HiFi DISCOUNT WAREHOUSES 
f Parking facilities 

Reservoir Road, Clough Road, Hull HU6 7QD. Tel 407906 

Comprehensive 
Comet guarantee Metal( prices quoted are genuine. All items offered available at these prices at the tim this issue closed for press. Hi-Fi Catalogue available 5/ - 

Add 9/- for poet and packing on all orders under £50 (cartridges d'-). Orders over £50 add 12/- for Securicor delivery. Make cheques, Money Orders payable to "COMET" 

Customers are welcome to call personally. 

also at 68a Armley Rd (Artist St) Leeds LS I2 2EF Tel 32055 Ample Car ar ing acl I ies 
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`YORK' 

ANIL 
5.5,15^,; 

e4 

225Gns.). 

HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. COMPLETE KIT 20 Gns 
* Response 30-20,000 c.p.s. I mpedance 15 ohms 
* Performance comparable with units costing Carr. 17/6 
considerably more. Consists of (1) 12in. 15 watt Bass mist with 
cast chassis, Roll rubber cane surround for ultra low resonance, 
and ceramic magnet (2) 3 -way quarter section seen cross -over_ 

g range spec g svvteul. (3) 8 x :u high Dux middle ran ken. (4) High 
efficiency tweeter. (5) Appropriate quantity acoustic damping 
material (6) Teak veneered cabinet. (7) Circuit and full instruc- 
tions. Terms: Dep. 3 Gns. and 9 monthly payments 45/6 (Total 
DEMONSTRATIONS AT ALL BRANCHES 

R.S.C. COLUMN SPEAKERS 
COVERED IN REXINE/VYNAIR IDEAL FOR VOCALISTS AND PUBLIC ADDRESS. 
IS ohm watching. 
TYPE C48S 25/30 WATTS. Fitted fur 8m. high flux 8 watt Speakers. I6 Gnso §' Overall sine approx 48 x 10 x bin Or deposit £3 and 9 monthly payments 
35/8 (Total £18.19.8). Carr. 10/- 
TYPE 04128, 50 WATTS. Fitted four llin 11,000 line 15 watt speakers. 
Overall size 56 x 14 x 9in. approx. Carr. 10/- O IJ posit £9 and 9 monthly 2L Gns g V V :=' payments of 5818 (Total £30.8.0). 

- 30 WATT HI-FI AMPLIFIER Nilil 
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP. I MR 
12 or 4 input. 2 vol. control Ili -Fi unit with Separate Baas and 

Treble controls. Current valves. Peak output rating. Strong Rexine covered 
cabinet with handles. Attractive black/gold P.V.A. facia. Neonicol icat .. ',II l l Z»' - 
For 200-350v. A.C. mains. For 3 or 15 ohm speakers. Send S.A.E. forleaflet. 
Deposit £3.14.0 and 9 monthly payments of 92/- (Total £22.12.0) 19 Gns. Carr. 12/6 

AUDIOTRINE HIGH FIDELITY SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm f' p/,I 
high quality speaker, cross -over unit and tweeter. Smooth rl ` v 
response and extended frequency range 

iE5.15.0 ensure suprisingly realistic reproduction. 

OR SENIOR 15 WATT INC. HF12615,000 Carr. 5/9 ._AINI 
LINE SPEAKER £8.15.0. CARR 6/6 - HIGH QUALITY LO UDSPEAKERS 

IN TEAK OR AFRORMOSIA VENEERED CABINETS 
F13 11" x 8" 10 Watt L12 12" 20 Watt 
10,000 lines f4-19-9 10,000 lines f8-19-9 
:t or 15 ohms. Caen. î/t: 15 ohms. Carr. 819 
State lisp lance required 

AUDIOTRINE 
Heavy construction. 
surround " I)" 

l I . $7/ 
-... 

HIGH FIDELITY LOUDSPEAKERS 
Latest high efficiency ceramic magnets. Treated Cone 

indicates Ta eeter Cone providing extended frequency range 
rip t 1 665 e.p.`. 'L' indicates Roll Rubber cone 
surround. Impedance 3 or 15 ohms. Please state choice. 
Exceptional performance at low cost. 

HF1O2D 0" 0W 54/3 HF120 12' 15W 79/9 
HF102D 10' 10W 67/11 HF120D lE" 15W 89/9 
HF100D 10' 15W 24.19.0 HF126 12' 15W £5.5.0 
HF105DL 10' 10W Egos. HF128D 12' 15W £5.15.0 

R.S.C. BASS REGENT 50 WATT AMPLIFIER 
A powerful high quality all-purpose unit for lead, rhyt hen, bass guitar, vocalists, N 

ram. radio, tape, Peak Output gram rating. 
Loudspeaker unit horizontal or vertical mounting. 55 Gns. * Two extra heavy duty 12in. Loudspeakers. 
* Four Jack inputs and two Volume Controls for simultaneous use of Carr. 30/- 
up to four pick-ups or "mikes". Bass and Treble controls. 
Deposit £13.4.9 and 9 monthly payments of £5.11.9. (Total 601 gus.). Send S.A.E. for (ca6ei. 

HI-FI SPEAKER ENCLOSURES Teak orAhorumsia 
veneer finish. Modern design. Acoustically lined ; 

All sizes approx. Carr. a/- per enclosurepate 
Size IIi x 9in. Pressurised. Dives £4.14.6 ` 

pleasing results with any Bin. Hi-Fi 'speaker. pleasing 
SES For optiniuiu performance with any Bin. 
Hi -11 'speaker. Size 22 x 15 x 9in. Ported £5.15.0 
SE10 For outstanding results 3E12 For exchit whittler 
with loin. Eli-F'i 'spkr Hi-Fi speaker and Tweeter. 
Size 24x15x10in. P'td. £5.19.9 Size 25 x 16 x 101in. 

s '.; 

+ rlf n) -puts 
` 

with 12in 

fó.19.9 

FAL PH AMPLIFIER 
Solid otate 3 Se 

input ,.-.-,r--- controlled 
Ind. Base and Treble 
Controls. Output _:,,,.»-- for 
speaker/a 330 hiss. 

Si .' I, , 74" 200-250 A.C. mains. 
Peak Output rating. 
For fuller details of Phase 29 Gns. Carr. Isere 
50 and Phase 100 see Mann- 
facturers advert. page 494 
it send S. A for leaflets. 

FAL PHASE 100 

... 'eas 
guard against damage 
I.H.F.M. Output rating 

AMPLIFIER 
)0 Wat Solid State 

r 4 Separately tolled 
Plnt master 

volume Control. Ind 
Bass and Treble Con - 
tools. Output for 
speaker/s 3-30 ohms. 
Protective circuit to 

from accidental shorts 

59 Gns. 
RECORD PLAYING UNITS 

Money saving units. Mounted 
on Plinth. Supplied with trans- 
parent plastic Dover. steady i 
plug into Amplifier or Tape 
recorder. 
RP2C Garrard SP'25 Mk II 

(with heavy turntable) 
fitted Goldring CS90 high c 
pliance ceramic Stereo/Mono cart- 
ridge with .annmd 
stylus. Carr. 9/6 f24.12.ó 
RPSC Garrard 2025 Auto Unit 

R.S.C. PLINTHS hit 
Superior Solid Natural Record 
Wood eon tip. etion Piayfng 

till ,.. unite, 
"'iii cut for '=- (]award 

` 70.25, 20L.í, Q 1% 3000,ÁT60, 
:------- sP25 etc. \_' 

3 gns. 
AVAI ABLE WITH 
TRANSPARENT 6 gns. 

PLASTIC COVER Caw. Free 

loll 1- - - 
ßl11 

- -' 

RSC 50 Watt LJSPEAKER UNITS 
Fitted pair of 12" 50 watt high flux 
speakers for conservative rating. 
Impedance 8-15 ohms. Two tone 
Resine and vynair finish. 

2Ó Gns. 

RSC G100 100 Watt 
peak outer complete with pair 
of speaker columns and a Bass 
Unit (Six 12 and Two l5" speakers) 

992 Gns. 

FANS ULTRA HIGH 
All power ratings are R.M.S. 
Illeh flux ceramic magnets. 

'POP' 100 
18" 100 Watt 

~ii J, 
14,500 gauss 

:. 8/1511 
' 21 GIPS. 

lop. £6 and 9 nth/ y 
pymnte 22 (Total 
224). 

FOR 
BASS GUJT.1R OR ELECT. 

POWER LOUDSPEAKERS 
continuous. 2 years' 
Heavy cast chassis. 

'POP' 
15" 60 Watt 

14,000 gauss 
8/15G 

12 CMS. 

De 3 p gns. 

and 9 mthly 
pyirmta 25/6 
(Total £14.12.6 
ORGAN ETC. 

guarantee. 

'POP' POPf 50 
12" 50 Watt 

14,000 gauss 
I 0 GNS 1512 

Dep £2 and 9 
monthly pay- 
'nerds 22/6 
(Total £12.2.6) 
Pair suitable 
all purposes 

F A N E LOUDSPEAKERS 

{ TOP' 30C 
I2in. 25 WATT 

Dual Cone 150 

user (For f5-19-9 
other than 
Baas Guitar Carr. free on deposit 
or Elect. Organ) Deposit £1 and 
9 monthly payments 13)- (Total 
£8.17.0). 

fitted Garrard GCS 23 
Stereo Oartridge with diamond tip, 
Plumb & Cover a. RP2C 
earr. 9/6. 15 Gns. 
Other types available with Mag- 
netic cartridges and with alternative 
design plinths. 

LEADING MAKES 
HI-FI EQUIPMENT 

at CLEARANCE PRICES 
Available at branches only 

LINEAR LIO HIGH FIDELITY IOW AMPLIFIER 0 Gns. with separate Pre -amp Magnetic P.C. matching. To clear 

SUPER IS HIGH FIDELITY SOLID 
STATE AMPLIFIER 

Approx. as Super 30 but single 
channel. Complete kit with 
lull constructional details and 
point to point wiring diagrams. 

d Garr- 1"/6 i22 
OR FACTORY BUILT 151 Gns. 
Carr. 12/ti. 'rem io: Deposit 4 Gns. 
and 9 monthly payments Sl/1 
andtal £18.319) Available in Teak or 
Afronuaeia veneered houshrg.I9gns. 

R.S.C.BATTERY/MAINS 
CONVERSION UNITS ." TYPE BM1 

An all -dry bat- 
','r tery eliminator. 

.y. - Sise 55 x 45 x 
r tin. approx. 

Completely Completely replaces batteries sup- 
plying L5v. and 807. where A.C. 
mains 200/250v. 50c/s is available. 
Complete kit with diagram 59/9 or 
aeeemDled 09)9. 

R.S.0 A10 30 WATT ULTRA LINEAR 
I 

t 
Highly sensitive. Push -Pull high HI-FI AMPLIFIER output, with Pre -amp /T Can- 

1 4 trot Stages. Hum level 70dB Frequency r 1 +1dB 
3020,000 c/s. All high grade components. Valves EF86, I.F86, 

i - ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 36 millivolts. Suitable for High Impedance micro - 

w 7i phones. Designed for Clubs, Schools, Theatres. Dance Halls or -- Outdoor Functions, etc. For use with Electronic Organ, Guitar, 
String Bass, c lc. Craia, l tadio or Tape. Reserve L.T.and H.T. for Radio Tuner .Two inputs with asaoci- 
ated volume controls so that two separate inputs such as Gram and "Mike" can be mixed. 200-250 v., 
50 c/e of parts with paint to point wiring diagram and A.0 mains. For 3 and 15 ohs) 
speakers. Complete Kit instructions. Twin -handled perforated cover 35/-. Or factory 15 Gns. 
built with EL34 output valves and 12 months' guarantee for 18 gns. Carr. 12/6 
TERMS: Deposit £3.9.0 sod 9 monthly payments of £2 (Total £21.9.0). Send S.A.E. for leaflet. \ , R.S.C. TA6 6 Watt HIGH FIDELITY 

RSC TRANSFORMERS 
FULLY GUARANTEED. Impregnated and 
Primaries 200-250v. 50e/s. Screened 
MIDGET CLAMPED TYPE "I x 21 x 21in. 
250,..., 060,, ó.3v. 2a 
250-0-250e., 60mA 6.3e 2a 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA, 6.3v. 2a., 0-5-6.3v. 7a 
250-0-250v. 100m A, 6.3v. 45., 0-5-6.3, 
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 
300-0-300v. 130neA, 5.3x-. 4a., c.t., 6.3e. 

For Milliard 510 Amplifier 
350-0-350v. 10001A, 6.3v. 4a., 0.5-6.3v. 3a. 
350-0-350v. 1:50mA, 6.3v. 4a., 0-5-6.3v. 3a. 
425-0-425v. 200in A, 6.3v. 4a., c.t., 5v. 3a. 
425-0-425v. 200umA, 6.3v. 4a., 6.3v. 3a., 5v. 

3. 
450-0-450v. 2.50mA, 6.3v. 4a., c.t., 5v. 3a. 
TOP SHROUDED DROP-THRO' TYPE 
250-0-750v. 701n,Á, 6.3v. 2a., 0-5-6.3v. 2a. 
250-0-250v. 100mA. 6.3v. 3.5a. 
250-0-250v. 100mA, 6.3v. 20., 6.3v. la. 
350-0-350e. 80mA, 6.3v. 2a., 0-5-6.3v. 2a. 
250-0-250v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 
300-0-300v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 
300-0-300e. 130mÁ, 6 3. 4a., 0-5-ó.8v. la. 

Interleav 

17/11 
18/11 

24/9 
la. 39/9 
la. 39/9 
a 

47/11 
39/9 
47/9 
89/9 

93/9 
99/9 

23/9 
27/9 

.. 28/9 
29/11 
89/9 
39/9 

and L.F. CHOKES 
d where necessary 
FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 8/9; 6.3v. 2a. 9/9; 6.3v. 3a. 13/9; 
6.3v. fie. 22/9; 12v. la. 9/11; 12v. 3a. or 24, 
1.5a 23/9; 0.9-18v. 11a. 19/11; 0-12-25-42v. 2a. 31/9 
CHARGER TRANSFORMERS 0-9-15v. 11a. 18/9; 
21a. 19/11; 3a. 21/11; 5a. 25/11; 6a- 29/9; 8a. 38/9. 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v., 50-80 watts 19/9; 
150 watts, 33/6 250 watts 49/9; 500 watts 105/-. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 0 or 7,000 0 to 8 0 8/9 
Push -Pun 8 watts EL84 to 3 O or 15 0 .. 14/9 
Push-Pu11 10 watts 6V6, ECL86 to 3, 5, 8 or 

15 0 24/9 
Push -Poll EL84 to 3 m 15 0 ]0-12 watts 2319 
Push -Pull Ultra Linear for Mullard 510, etc 39/9 
Push -Pull 15-18 watts, sectionally wound 

6Lfi, KT66, etc., for 3 or 15 0 35/9 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6Lfi, KT66 etc. to 3 or 15 0 59/9 
SMOOTHING CHOKES 150inA, 7-10H. 250 0 
12/9; 100mA, 10H, 200 0 10/9; 80nmA, 10H, 
350 0 8/9; 60mA, 10H, 400 0 4/11. 

-ar e 
- 

SOLID STATE AMPLIFIER 
200-250v. AC mains operated. Frequency Re- 

30 20,000 c.p.s. Harmonic Diotor- p n e -2,1B. 
Leon 0.3% at 1.,000 e.p.s. Separate Bass and 

Treble lift' and 'cut' controls. 3 input sockets for Mike, Gram, Radio or 
Tape. Input selector switch. Output for 3-15 ohne spkrs. Max. sensitivity 
no V. Output rating LH.P.M. Fully enclosed enamelled case, 9, x 21 x 
- in. Attractive brushed silver finish facia plate 101 x 31in. and matching 
knobs. Complete kit or part with full wiring 7 Gns Carr. 7/6 diagrams and instructions. 
OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £8.19.9 

R.S.C. Al I HIGH FIDELITY 12-14 WATT AMPLIFIER 
PUSH-PULL ULTRA LINEAR OUTPUT "BUILT-IN " ßa1 

- TONE CONTROL PRE -AMP. Two input sockets with 
- l ,' I- mixing facilities High sen ìtivity, 5 valves. independent 

Bass and treble controls. Frequency response + 3dB 
' '4 ° 30-20,000 c/s. Hu level -60dB. Sensitivity 40 ns 

'1 millivolts. For Crystal or Ceramic PUr. High Im. 
pedants "mikes". 

For Musical Instruments etc. Std. AC mains. For 3 A 15 ohm 
spkrs. SA E for leaflet. Complete kit. Full instructions^and 92 Gns. 
point-to-point wiring diagrams. Carr. 11/6. Twin handled metal cover 27/6. 
Price Factory built 131 vri-s. or Deposit £3 and 9 monthly payments of 30/5 
(Total £16.13.9. RSC Al1T TRANSISTORISED VERSION of above complete 
kit 9 ans. (Assembled 13 Gns.)- 

Suitable for Mullard 510 Amplifier .... 48/9 
350-0-350v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 39/9 
350-0-350, 150mA, 6.3v. 40., 0-5-6,3v. 3a. 48/11 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6/12v. D.C. a tput. Max. A.C. input 18v. 
la. 4/3. '2a. 6/11 3a. 9/9. 4a. 12/9. Sa. 15/9. 
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RSC HIGH FIDELITYSTEßEO'PACKAGE'OFFERS 
Four fully wired units ready to 
'plug in'. 
Super 30 Amplifier (15 ? 15 watt) in 
veneered housing 
Garrard SP25 mk II Turntable on 
Plinth with cover 
Goldring CS90 Ceramic P.U. Cart- 
ridge with diamond stylus 
Pair of Stanway Il Carr. 
`Speaker Units' 76 Gns. 30/.. 
Special Total Price 
Super 30 Amplifier (15 - 15 watt) 
in veneered housing 
Goldring Transcription Turntable on 
Plinth as illustr. 
Shure or Goldring Magnetic P.U. 
Cartridge. 
Pair of Stanway II 
Loudspeaker units 
Special Total Prier 

86 Gns. 
Carr. 
30/ - 

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. 

ATTRACTIVE TEAK or AFRORMOSIA 

VENEERED CABINETS and PLINTHS 

TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE A55 HIGH a UALITY STEREO SYSTEM 
5 5 WATT OUTPUT 
GARRARD 5200 Changer 

with low mass pick-up 
arm and GCS38 Cartridge. 
CONTROLS: TREBLE. 
BASS, VOLUME STEREO 
BALANCE. Operation on 
standard 200-250e. A. C. 
mains. Output rating 
I.H.F.M. 

Luxurious Peak Veneer Finished Cab. jets. ''ran - 

pa en p astic (tinted) cover included for main 
unit. Silver finished facia plate and matching 
control knobs. 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINABLE FROM THIS COMPACT LOW PRICED SYSTEM 

PAIR OF 
LOUDSPEAKER UNITS 

incorporating high flux 8" 
5^ speaker. Size approx. 
13 x 7} x Si ins. 
Price complete 39Gns. ¶" ONLY E5 - 

3:mKIíYryiflanl_ula'r1 i .11via1s1:1X1]£r111hn1g1g:. 
Individual Ganged control., Sass, Treble, Volume and Balance. Printed circuit con- 
struction employing Transistors plus Diodes. Output rating I.H.F.St. Suitable for 
Crystal Pick-ups etc., and for loudspeaker watt. output impedances of 3 to 15 ohms. For 
Mandant 2110-260v A.C. mains operation. 
Attractive silver finished metal facia plate and 
matching control knobs. 
Complete KIT of PARTS INCLUDING FULL 
WIRED PRINTED CIRCUIT and comprehen- 

sive wiring diagram and instructions £9.19.9 
Or FACTORY BUILT in Teak veneered cabinet 
as illustrated £12.10.0 cary 7/0 Or deposit 37/6 and 9 monthly payments 29/2 (Troia 1215). 

PACKAGE OFFER SAVE £8 Above fans assembled in cabinet. 

plus pair DORCHESTER LOUDSPEAKER UNITS £27.9.6 Carr. £I 

Or Deposit E5 and 9 monthly payments 57/6 (Total 230.17.61- 

R.S.C. TFMI SOLID STATE VHF/FM RADIO TUNER * * 200-250v. A.C. Mains operation. * Sharp A.M. 
Rejection x * Drift -free reception. * Output ample for 
any amplifier (approx. 500 m.v.). * Output for feeding 
Stereo Multiplexer. * Tuner head using silicon Planar 
Translators. * Designed for standard SO ohm co -axial 
input. Visually matching our Super 15 and 30 amplifiers 

and of the same high standard of performance and reliability. Printed circuitry. 
A quality product at considerably Jere than the cost of comparable milts. FACTORY 
BUILT 19 gns. Or is Teak finished cabinet as illustrated 21 sum. Terms; Deposit 26,1.0 
and 9 rmndhly payments Ire Total 224.19.0. Stereo , er., i. 23! Ills. Carr lore extra 

Deposit £5 and 9 monthly 
payments 4 gns (Total 
44.18.0) 

* TA12 Amplifier 6 + 5 watt in 
veneered housing * Garrard SP25 mk II Player unit 
on Plinth * Goldring CS90 Ceramic P.U. 
Cartridge with diamond stylus 

* Pair of Dorchester Loudspeaker 
Units 

Special 53 Gns. Carr. 
Total Price 25/ - 

Or Deposit £7 and 9 monthly pay- 
ments £6.2.8 (Total 59 gns.). 
Transparent Plastic Cover 3 Ens. 
extra. 

AS ABOVE BUT WITH GAR- 
RARD 3000 AUTOCHANGER 
AND SONOTONE 9TA 
Ceramic Cartridge 7I Carr, 
in lieu of 41 - Gns. t5/' 
SP25 and CS90 2 

Or Deposit £6 and 9 monthly 
payments £5.11.5 (Total £56.2.9) 
Trans. Plastic cover 3 gns. extra. 

LOW DEPOSIT 
CREDIT TERMS 

Available on purchases over £8 

KITS of parts accepted 

INTEREST CHARGES REFUNDED 
On Credit Saler settled in 3 months 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Aformosia veneer. Acoustically lined 
or filled acoostic damping. Ported where appropriate, credit terms available. 
DORCHESTER Size 16 x 1 I x 9in. appr. Range 45.15,000 c.p.s. Rating 
0-10 watts. Fitted High flux 13 r. Bin. Dual Cone speaker. Imp. 3 or 15 ohms. 

0$.19.9 Carr. 7/5 

STANWAY II Sloe 20 r 10f x Olin. approx. Rating 10 watts. Inc. 13 x Bin 

speaker with highly flexible cone sit round, long throw voice coil and 11,000 line magne . 

High flux tweeter. Handsome Scandinavian design cabinet. Range 35-20 000 c.p.s. 
bop. 15 ohms.. Gives smooth realistic sound output. 16 Gns. 

R.S.C. TA12 MKIII 6-S 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, 'Mike' etc..* 3 separate switched input 
sockets on each channel * Separate Baas and Treble 
controls * Slide Switch for mino use * Speaker Out. 
put 3-15 ohms * For 200-250e. A.C. mains * Fre- 
quency Response 20-20,000 c.p.s. -2dB * Harmonic 
Distortion 0.3% at 1,000 c.p.s. Hum and Noise - 70dB * Sensitivities (1) 50mV (2) 
400mV (3) 100mV. Output rating I.H.F.M. * Handsome finish Facia plate and 
Knobs. Complete kit of parts with full wiring diagrams & Instruc- 

1 31 Gns. Lions. Factory built with 12 mth gatee 17 Gas or Deposit 23.0.0 and 
o mthly pymts 38/10 (Total 10fGns.). Or in Teak or Atrnrrnoeia Car. 719 

o,r 1,., i.p 201 Gas. Deli . 3 Gns.., ,d : ai,i, l., ,.m, .48 8,T.d.d 23 Gns.,. 

RSC SUPER 30 Mk II HIGH FIDELITY STEREO AMPLIFIER 
High Grade Component. Specifications comparable with unit. 
costing considerably more. 

TRANSISTORS 9 high quality types in each channel. 

OUTPUT 10 Watts R.M.S. continuous into 1511 (Per .1,...,1)- 
15 Watts R.M.S. continuous into 311. 

INPUT SENSITIVITIES Mag. P.U. 4 mV. Ceramic P.U. 35 mV. 
Tape Amp. 400 mV. Aux. 100 mV. Mir. 5 mV. Tape Head 
2.5inV. 

FREQUENCY RESPONSE -± 2 dB. 10-20,000 c.p.s. 

TREBLE CONTROL +17 dB to -14 dB at 10 Kr/a. 

BASS CONTROL i- 17 dB to -15 ,lB at 50 c/s. 

RUM LEVEL -80 dB. 

HARMONIC DISTORTION 0.1% at 10 watts 1,000 c.p.c. 
Employing Twin Printed Circuits. 
200/250v. A.C. mains operation. 

CROSS TALK 52. dB at 1,000 c.p.s. 

FACIA PLATE Attractive design in rigid plastic silver 
background black lettering. Silver finish matching 
control knobs as available. 
Eminently suitable for use with any make of pick-up or 
Mic. (Ceramic or Magnetic, Moving Coil, Ribbon or 
Crystal) currently available. Superb sound output quality 
can be obtained by use with first rate ancillary equipment. 

COMPLETE KIT OF PARTS Point to point wiring dia- 
grams and detailed instructions. 22 GnS. Carr. 15 /- 

CONTROLS 5 Position Input Selector. Bazo, Treble, 
Vol., Bal., Stereo/Mono Switch, Tape Monitor Switch, 
Mains Switch. 
INPUT SOCKETS (I) P.U. (2) Tape Amp. (3) Radio, 
(4) Ric. or Tape Head. (Operation of Input Selector 
assures appropriate equalisation). 
CHASSIS Strong Steel construction. Approx. 12 x 3 - 

x 81n. 

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

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

BIRMINGHAM 30ß1 Gt. Western Arcade (Half -day Wed.) 
021-236-1279 

DERBY 26 Osmaston Rd., The Spot (Half -day Wed.) Tel. 41361 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 

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

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

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

HI-FI CENTRES LTD. 

MAIL ORDERS TO: Audio Humane, 
Henconner Lane. Leeds 13. 

No C.O.D. under £1. Terms C.W.O. 
or C.O.D. Postage 4/6 extra under £2. 
5/9 extra under £5. Trade supplied. 

S.A.E. with enquiries. 
Branches open all day Sets. 
MAIL ORDERS MUST NOT 

BE SENT TO SHOPS 

UNIT FACTORY BUILT 29 Gns. 
With 12 months guarantee. 
or Deposit £4 and 9 monthly payments 66/8 (Total 
283.16.8 or in Teak or Afrormosia veneer hous- 
ing Carr. 15(- Terms, Deposit £4 and 9 month- 32 Gns. 
lx payments of 74/2 (Total 937.7.6). Bend B.A.E. for leaflet. 

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 3573 LIVERPOOL 
238 Edgware Road, W2 (Half -day T 

PÄD 1Tel. 6el. LONDON 
60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 

106 Newport Rd. (Half -day Wed.) MIDDLESBROUGH Tel. 47096 
41 Blackett Street (OPP Fenwicka Store) NEWCASTLEUPON (Half -day Wed.) Tel. 21469 TYNE 

13 Exchange Street (Castle Market Bldgs.) 
(Half -day Thursday) Tel. 20716 SHEFFIELD 
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SOLDERING 
IRONS? 

Whatever your particular appli- 

cation we are almost certain to 

have just the tool for the job. 

ADAMIN-featherweight in- 

struments with the slip-on bits 

and the big performance. 

LITESOLD-the best-selling 

seven -model range of top- 

quality 'conventional' irons. 

THERMOSTATIC CONTROL? 

The new LITESTAT instru- 

ments are surely the most 

advanced available - at not 

so advanced prices. 

You ought to get the whole 

story. Ask for catalogues L10. 

Free. 

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

Telephone: 01-688-8589 & 4559 

GARRARD PRICES SLASHED!!! 

SP25 MkII £10-15-0 P.P. to/ - 

PLINTHS & COVERS 
Teak finish, slenderly designed, 
ready for use. For Models SP25, 
2025, 3000, SL65B. Spindle can be 
left in position whilst cover on. 
Cover tinted smokey. 

FANTASTIC VALUE 
GARRARD TURNTABLES 
2025TC Son. 9tahc dia. £9 10 0 
SP25 Mk. Il less cart. £10 15 0 

3000 Son. 9tahc dia. £9 .12 6 

SL65B less cart. £13 19 6 

AP75 less cart. £15 19 6 

SL72B less cart. £24 0 0 

SL75B less cart. £25 0 0 

A70 Mk. II less cart. £11 15 0 

p.p. 10/- on each of the above 
GARRARD SP25 AND OTHERS 
ON PLINTHS WITH COVERS 
Complete, not wired. SP25. 
£14.12.6 p.p. 15/-. Ready wired 
with 5 pin DIN or Phono 10/6 extra. 
For any other deck, 3000, 2025TC, 
SL65B, add price of deck to 
plinth and cover and 15/- p.p. and 
10/6 for wiring. 

79/6 p. p. 7/6 

MISC 

L.L. Nova 505 Amp. Mag. h 
Cer. Cart. Input 5 watts per 
Chan. £15.10.0 p.p. 10/-. 

"Master" Magnetic Cart- 
ridge, Diamond Stylus. 
65/- P.P. 5/, 

3 Way Speaker System. 
Teak cabinet size 144- x 8 x 6. 

10 watts peak. £5.19.6 p.p. 7/6 

Best Stereo Headphone 8Q 
good quality. 52/6 p.p. 5/-. 

AUDIO SUPPLIES MOTE PW) 

Callers -50A STAMFORD HILL, LONDON, N.16 
Mail orders -103A DALSTON LANE, LONDON, E.8 

(Quote PW) 
TELEPHON E : 01.806-3611 or 01-254-4957 

Open Mon. -Sat. 9 a.m.-6 p.m. Thur. half day. Open Sunday 10 a.m.2 p.m. 

multi -drawer storage units 
NEW! HANDY! TIDY! I -N -T -E -R -L -O -C -K -I=N -G 

Newest, neatest system ever devised for storing 
small parts and components: resistors, capacitors, 
diodes, transistors,etc. Rigid plastic units, interlock 
together in vertical and horizontal combinations. 
Transparent plastic drawers have label slots- 
removable space dividers. Build up any size 
cabinet for wall, bench or table top. 
BUY AT TRADE PRICES! 
SINGLE UNITS (Sins x 2}ins x 2}ins) 
Usually 216 each. Our Price 241- dozen 
DOUBLE UNITS (Sins x 4}ins x 2}ins) 
Usually 416 each. Our Price:40/-dozen 
PLUS QUANTITY DISCOUNTS! 
Orders C5 and over Deduct I l- in the £ 
Orders £10 and over Deduct Ilk in the £ 
Orders CO and over Deduct 21- in the £ 
Packing/Postage/Carriage: Add 61- to 
all orders under C3. Orders C3 and over, 
packing/Postagelcarriage free 
Quotations for Larger Quantities 

IVORVET unntren (Dpt.PWIo)31 ALBERT RD. 
HENDON LONDON NW4 

A place for everything 
Everything in its place! 

JET KING PRECISION I I BLOW TORCH-SOLDERING IRON 

A FABULOUS MULTI -PURPOSE TOOL - Now 
Reduced from 351 

AMAZINGLY COMPACT YET VERY POWERFUL. only 1 9/1 1 p.p. 116 

Small enough to fit in your pocket and get into tight working areas. 
Ideal for precise working and intricate soldering. 
The pocket size tool that is completely portable and self contained - 
operates from small instantly -replaceable gas cylinders- each giving 
45 minutes continuous burning. 
A boon to Do -It -Yourself enthusiasts, Motorists, Caravanners, Boating 
enthusiasts and Modelmakers. 
Develops a pinpoint flame of 3,500°F yet under finger-tip control. 
Replacement cylinders readily available. 
Complete Kit with torch and soldering attachments and spare cylinder. 
Send 19/11 plus p & p 1/6 to: 
Kidde Merchandising, Div. WK, Belvue Road, Northolt, Middx. 
Only available at this price whilst present stock lasts. 1 
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The SKIT IDEA' by 
HEATHKIT 
kit building is so easy the 
Heathkit way. 

POWERFUL OUTPUT UP TO 4 AMPS 

SOLID KNOCKABOUT CASE 

FOR 6V OR I2V CARS 

TRY IT FOR YOURSELF 

START WITH A SMALL 
BUT VERY USEFUL KIT 

THE NEW HEATHKIT 
BATTERY CHARGER 

PRICE ONLY 
. £2.18.0. plus carr. 6/- 

FULLY FUSED 

SAFE DOUBLE WOUND TRANSFORMER 

ROBUST AMMETER 

Here's the easy to build, inexpensive kit to introduce you to kit building. As well as the fun and fascination 

of building it yourself you get do-it-yourself savings. The clear, simple, fully illustrated instructions 

make assembly foolproof. This is the battery charger to keep your car battery in top working condition. 

Hurry, and make sure of your order today. 

P.S. This also makes an excellent seasonal present .. 

:::1HEATH (Gloucester) LTDGLOUCESTER GL2 6EE 
A Schlumberger Company 

Please send me a battery charger kit for 
which I enclose £3.4.0, including carriage. 

5111 1 A 

(Block capitals please) 

Name 

Address 

Post Code 
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BELCO AF -5A 
SOLID STATE SINE SQUARE 

WAVE C.R. OSCILLATOR 
Sine 18-200,000 Hz; Square 18-50,000 Hz 
Output max /- 10 dB (10 K ohms) 

Operation in- 
ternal batteries 
Attractive 2 - 
tone case 71' 
x5"x2'. 
Price £17.10.0. 
Carr. 3/6. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc/e. 
Operation on 6 volts D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. 85.19.8. Carr. 7/6. 
Or brand new with acces- 
sories. £7.19.6. Carr. 7/6. 

SPECIAL OFFERS! 
Garrard SP26 MK II fitted Goldring G800 
cartridge and wooden plinth and plastic 
cover. Total list price 535. 

OUR 
PRICE £19.15.0 10,- 

Plaetic cover 25/- extra. 
GOLDRING GL69/2 fitted Goldring G800 
cartridge complete with deluxe base and 
cover. Total list price 550.18.0. 

OUR 
PRICE £39 10/-. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x251n. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88-108Mc/s Ready built ready for use. Fan- 
tastic value for money. 56.7.6. P. & P. 2/6. 
Stereo multiplex adaptors 99/8. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose Dill oscilloscope. 
T.B. 2 cps -750 Kc/e. 
Bandwidth 5.5 Mc/e. 
Sensitivity 33mV/CM. 
Operating voltage 0/110/ 
200/250V. A.C. Supplied 
in excellent working con- 
dition. 522.10.0. 
Carriage 30/-. 

.C. 221 FREQUENCY METERS 
latest release 125 KHz-20 Mlle. Excellent 
condition. Fully tested and checked and 
complete with calibrator charts. 
£27.10.0 each. Carr. 10/. 

MARCONI 

T/44/TF956 
AF Absorption 

Wattmeter 
1 µ/watt to 6 watts. 

£20. Carr. 00/-. 

SOLARTRON CD 711S2 

Double Beam Oscilloscopes 

D.C. to 9 Me/s. Perfect order £65. Carr. 50/- 

T0.3 PORTABLE OSCILLOSCOPE 
3in. tube. Y amp. Sensiti- 
vity 0.1v p-p/CM. Band- 
width 1.5 cps -1.5 MHz. 
Input imp. 2 meg Q 2.5p1' 
X amp. sensitivity 0.9i. 
p-p/CM. Bandwidth 1.5 cps 
-800KHz. Input imp. - 

neg Q.20pF. Time base 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal/ 

external. Illuminated scale 140 x 215 x 330 
mm. Weight 155 lb. 220/240V. A.C. Supplied 
brand new with handbook. £37.10.0. Carr. 
10/-. 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
10-11.1 meg12 
6 Ranges ±1 
L.1 µ H - 11.1 
HENRYS 6 Ran- 
ges -2% C. 10pF f 1110mFd. 6 

Ranges ±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 
case. Size 71 x 5 x 2!a. £20. P. & P. 5/-. 

HALF PRICE OFFER! SINCLAIR STEREO 25 

Original price 69.19.6. 
OUR 
PRICE 99,/6 P. 3/ P. 

Hi-Fi solid state pre -amplifier and control unit 
incorporating treble, bass, volume and balance 
controls. Switched input for p.u. (magnetic and 
ceramic), mike and radio. Will also accept tape 
head. Operates from 9V -12V battery (20V max. 
7.5mA). Frequency response 25Hz-30kHz t 1dB. 
Noise level better than -50dB on all inputs. 
Principally designed for use with Z12 Amplifier but 
full instructions are supplied to enable it to be used 
with any amplifier. Size 64' x 25" x 25" overall 
plus knobs. Brushed and polished aluminium front 
panel with snatching knobs. Supplied brand new 
and guaranteed, with full instructions. 

UNR-30 4 -BAND COMMUNICATION RECEIVER 

Covering 550 Kcs -30 Mc/s. Incorporates BFO. Built 
in speaker and phone jack. Metal cabinet. Operation 
220/240V. A.C. Supplied brand new, guaranteed with 
instructions. Carr. 716. 13 g ns. 
TRIO Aì.810 New Amateur Band 10-80 
Metre Receiver in stock. 577.10.0. 

B 

LAFAYETTE SOLID STATE HA600 RECEIVER 
5 BAND AM/CW/SSB AMATEUR AND SHORT 
WAVE 150 Kc/s -400 Eels and 550 Kc/s -30 Mc/s 
F E T front end 2 mechanical filters Huge 
dial Product detector Variable BFO 
Noise limiter S meter 24fn Bandspread 
230V. A.C./12V. D.C. neg. earth operation RF 
gain control. Size 15tH. x 90in. x 84!n. Weight le 
lbs. EXCEPTIONAL VALUE. 545. Carr. 10/- 
S.A.E. for full details. 

LAFAYETTE HA -S00 SOLID STATE 
AMATEUR COMMUNICATION RECEIVER 
Six bands 3 2-4, 7-7.3, 14-14.35, 21-21.45, 28-29.7, 50-54Mc/s. Dual conversion on all 
bands. 2 x 455 Ke/s mechanical filters. FET front end, product detector, variable BFO, 
100Kc/s crystal calibrator. '5' Meter. Huge slide rule dial. Operation 230V AC or 12V 
DC. Size 15 x 99 x 85.M. Complete with instruction manual. 657.10.0 Carr. Paid. lOOKc/s 
cry -lei 39/6 extra. 

10/ 1111111111111111»en\\ \ 
i :í4 IIIIIIXtO 

ll 

,c 5mA 
5i0µ.\ 401- 10mA 
50-0-50µA 37/6 750mA 
100µA 87/8 1 amp 
100-0100µA ......35/- 2 amp 
200µA 35/- 5 amp 
500µA 40/- 20mA 

FULL RANGE OF OTHER SIZE 

TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DE 
4 band receiver covering 550 Kc/s to 30 Mc/s 
continuous and electrical bandspread on 10, 15, 20, 
40 and 80 metres. 8 valve plus 7 diode circuit, 
4/8 ohm output and phone jack. SSB-CW ANL 

Variable BFO S meter Sep. bandspread 
glial IF 455 Kc/s Audio output 1.5 W. 
Variable RF and AF gain controls. 115/250V. 
A.C. Mains. Beautifully designed. Sizes 7 x 15 x 

Oiu. W th in traction manual and ervice data. £42, carriage paid. TRIO COMMUNI- 
CATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE 58.15.0 if purchased with 
above reciever 

TRIO JR. 500SE 10-80 Metre 
Receiver £69.10.0 

TRIO TS 510 AMATEUR TRANS- 
CEIVER with speaker and mains P.S.U. 

£212. IN STOCK! 

RCA COMMUNICATIONS 
RECEIVERS AR88D 
Latest release by ministry BRAND NEW in original 
cases. 110-250v. A.C. operation. Frequency in 6 
Bande. 535 Kc/s -32 Mc/s continuous. Output im- 
pedance 2.5-600 ohms. Incorporating crystal filter, 
noise limiter, variable BFO, variable selectivity, etc. 

Price 585.0.0. Carr. £2. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 
A comp etely new transistorised receiver covering 
152-174 Mc/s. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corpora es 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume controls. Tape recorder output. 75 !2 aerial 
input. Headphone jack. Operation 230V. A.C./ 
12V. D.C. Neg. earth. £37.10.0. Carr. 10/-. 

+;:I 
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TELETON CR -10T AM/FM STEREO TUNER AMPLIFIER 
A new model from Teleton. 31 solid 
state devices. 4 + 4 watt output. 
Inputs for ceramic/crystal cartridge. 
Frequency range AM 540-1600KHz 
FM 88-108MHz. Automatic FM 
Stereo reception. Stereo Indicator. 
Controls: Tuning, function selector, 
Tone and R & L volume controls. 
AFC switch. Stereo headphone socket. 
Size 130' x 3I" x 9}" approx. 
PRICE £29.19.8. Carr. 7/6. 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters. Type MR 38P. 
131 -in. square fronts. 
500-0-500nA27/6 SolnA 27/6 150V. D.C...27/6 

1mA 27/6 100mA ....27/6 300V. D.C...27/6 
1-0-1mA 27/6 150mA 27/6 500V. D.C...27/6 
2mA 27/6 200mA 27/6 750V. D.C...27/6 

27/6 300mA 27/6 15V. A.C. . . .27/6 
27/8 500mA 27/6 50V. A.C. ..27/6 
27/S 3V. D.C. 27/6 150V. A.C...27/6 
27/6 10V. D.C. 27/6 300V. A.C...27/6 
27/6 15V. D.C. 27/6 500V. A.C...27/8 
27/6 20V. D.C. 27/6 S meter 1mA 32/- 
27/6 100V. D.C. 27/6 VU meter ..42/ - 

IN / 'K ' 'ND S.A.E. FOR LEAFLET 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex -stock. Single hole fixing, tin. dia. shafts. Bulk quantities 
available. 
25 WATT. 10/25/50/100/250/500/1000/1500/2500 or 5000 ohms, 14/6, P. & P. 1'6. 
50 WATT.10/25/50/100/250/500/1000/2500 or 5000 ohms, 21/- P. & P. 1/6. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, 27/8 P. & P. 1/6. 

CRYSTAL CALIBRATORS NO. 10 

Small portable 
crystal controlled 
wavemeter. Size 
7 x 75 X 4in. 
Frequency range 
500 Kc/s -10 Mc/s 
(up to 30 Mc/s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 
15mA and 12V 
D.C. 0.3A. 

Excellent condition. 89/6. Carr. 7/6. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
-01/-003/1/3/1/3/10/30/100/ 
300V. R.N.S. 4cps: 1-2 Mc/s. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 517.10.0 
Carr. 5/-. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0-20 Kc/s. on 2 ranges. Output 
5000 or 5k0. Operation 200/250V. A.C. 
Supplied in perfect order. 512.10.0 Carr. 10/-. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 rangea. D.C.voltr 
1.5-1,500v. A.C. volts 
1-2-1,500v. Resistance 
up to 1,000 megohms. 
200/240v. A.C. operation. 
Complete with probe and 
Instructions. 
517.10.0. P. & P. 6/-. 
Additional probes avail- 
able: R.F. 42/8. H.V. 50/- 

COSSOR 1049 DOUBLE 
BEAM OSCILLOSCOPES 

D.C. coupled. Band width 1Kc/s. Perfect 
order. 526. Carr. 30/-. 

AM/FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Airmec. 
Frequency coverage 
20.80 Mc/s. AM 
CW/FM. Incor- 

porates precision dial, level meter, precision 
attenuator 1µV-100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Size 
12 x 85 x 9in. Supplied in brand new con- 
dition complete with all connectors fully 
tested. £45. Carr. 20/-. 

EDDYSTONE VHF RECEIVERS Model 77011. 
19-165 Mc/s. Excellent condition. 5150, 

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. 

TE -16A Transistorised 
Signal Generator. 5 ranges 
400kHz-30mHz. An 
inexpensive instrument 
for the handyman Oper- 
ates on 9v battery. Wide 
easy to read scale. 
800kHz modulation. 
51 x 51 x 34ín. 
Complete with Instruc- 
tions and leads. 57.19.6. 
P. & P. 4/-. 

HOSIDEN DH -08S 
DE -LUXE STEREO 
HEADPHONES 
Features unique mech- 
anical 2 way units and 
fitted adjustable level 
controls. 8 ohm im- 
pedance. 20-20,000cps. 
Complete with spring 
lead & stereo jack plug 
£7.19.6. P. & P. 2/6. 

AUTO TRANSFORMERS 
0/115/230V. Step up or step down. Fully 
shrouded. 

150 W. 52. 2.0. P. & P. 3/6. 
300 W. £3. 5.0. P. & P. 4/6. 
500 W. £4.10.0. P. & P. 6/6. 

1,000 W. £8.10.0. P. & P. 7/6. 
1,500 W. 58.19.8. P. & P. 8/6. 
7,500 W. 515.10.0. P. & P. 20/- 

G. W. SMITH 
Et CO (RADIO) LTD. 
Also see oppos. page 
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VARIABLE TRANSFORMERS 
Iput 230v. A.O.50/60 ce. 
Output variable 0-260v. 

BENCH MOUNTING 
1 amp 25.10.0 9 amp 214.10.0. 
25 amp 28.15.0. 10 amp 218.10.0. 
5 amp 29,15.0. 20 amp £37. 0,0. 

PANEL MOUNTING 
1 amp 26.10.0. 25 amp 25.12.0. 

TE -20 RE SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 1.20 kc/e-260 
Mc/e on 6 bande. 
Directly calibrated 
variable R.F. at- 
tenuator. Operation 
/00/240V a.c. 
Brand new with in- 
struction. 215.0.0. 
P. & P. 7/6. S.A.N. 
for details. 

PEAK -SOUND PRODUCTS. Full range of 
Amplifier., Kits, Speakers, in stock. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20c/it to 200 
kc/e on 4 bande. 
Square: 20c/s to 
30 kepi. Output 
impedance 5,000 
ohms, 200/350V. 
A.C. Supplied 
brand new and 

with ith 
instruction man- 

ual and leads. £10.10.0. Can. 7/6. 

MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
220. Carr. 15/-. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

O pF-2000 soFd C 2 ohms 200 meg- _- - 

ohms.Also checks 
Impedance, turns 'Lr 
ratio, Insulation, I 

200/250V. A.C. 
Brand New 
817.10.0 
Carr. 7/6. 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input imp. 2 mega 25 
P.P. Illuminated scale. 
210, tube, 115 x 180 x 
230mm. Weight 81b. 
220/240 V a.º. Supplied 
brand new with hand. 
book. 822.10.0. Carr. 10/-. 

ADVANCE TEST EQUIPMENT 
Brand new and boxed in original sealed 
cartone 
11H. AUDIO SIGNAL GENERATOR. 
15 c/s to 50 KC/8. Sine wave. Output 600 
ohms or 5 ohms £80.0.0. 
VM79. UHF MILLIVOLT METER. 
100 Kc/e to 1,000 Mc/e. AC. 10mV to 3v. 
DC. 10 mV to 3v. Current 0.01 uA to 0.3 
mA. Resistance 1 ohm to 10 megomn. 
£125.0.0. 
TT1S. TRANSISTOR TESTER. Full range 
of facilities for testing PNP or NPN trao- 
eistors in or out of circuit. 
237.10.0. 
Carriage 10/- per item. 

TE -1035 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 jack plug. ONLY 
89/8. P. @ P. '2/6. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

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 227.10.0. Carr. b/ - 

Tho latest edition giving full 

b es 
details eta comprehensive 

range of HI FI EQUIPMENT, 
COMPONENTS, TEST EQUIP- 
MENT uni COMMUNICATIONS 
EQUIPMENT...-. Over 230 

pages, fully i0us- 
trated and datai' 

it 

CaIogue FR ÉPDI5000N7 
COUPONS 
VALUE IC/- 

SEND NOW -ONLY 7/6 P&, 1/ 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 
1025 stereo 27.19.6 51.72B 224,19.6 
40 Mk II stereo £8.8.0 AP75 216.19.6 
2025T/C stereo £8.17.6 SL75 226.19.6 
3C00 stereo 29.19.8 91.7511 227.19.6 
8P25 Mk II 510.19.6 819511 £37.10.0 
SL55 £11.12.6 A70/11 211.19.6 
SL65B 21419.8 401 225.0.0 
Carriage 7/6 extra each item. 
TEAK PLINTHS A PERSPEX COVERS 
1. For SP25, 51.65, 8L55, 3000, 2025 T/C 

2025, 1000. 24.10.0 
2. For AP76, 81.75, 211.95 26.19.6. 
3. For SP25 sto. to operate with 11,1 in place 15.19.6. 

Carriage 7/6 extra each type. Full range of Canard accessories available. 

LAFAYETTE LA -324 
STEREO AMPLIFIER 

A fine new Hi -FI Amplifier at low cost. 12.5 
watts R.M.S. per channel. 20-20,000 Hz±db. 
Inputs for Mag or Cet Cartridge, Tuner and 
Auxiliary. Output 4-160. Features Head- 
phone Socket, Tape output. Protected output 
stage. Finish simulated walnut vinyl clad 
metal case with black and brushed anodised 
aluminium front panel. lO x 3 f x e4'. 

£24 
Carr. 78. 

MULTIMETERS /or EVERYpurpose/ 
TE -51. NEW 20,000 0' 
VOLT MULTIMETER 
with overload protection 
and mirror scale. 0/8/60( 
110/200v. A.C. 0/3/30/ 
60/300/600/3,000v. D.C. 
0.6012A/12/300mA. D.C. 
0/80K/6 meg. ohm. 92/0. 
P. & P. 0,6. 

MODEL AS -100D. 100K 
0/VOLT. 61n. mirror 
scale. Built-in meter 
protection. 0/3/12/80; 
120/300/600/1,200v D.C. 
0/6/30/120/300/600v 
A.C. 0/10µA18/60/300 
mA/12 amp. 0/2K/200K 
/2M/200M n. -20 to 
+ 17dB. 212.10.0. P. & 
P. 3!(i. 

MODEL TE -200'10,000 O.P.V. 
Minor scale, overload protec- 
tion. 0/5/25/325/1,000 V.D.C. 
0/10/50/250/1,000 V.A.G. 0/50 
µA/250 MA. 0/60K/6 meg. 
-20 to +61 dh. 79/-. 
P. & P. 3/6. 

MODEL TE -70. 30,000 
OPV. 0/3/15/60/300/600 
/1200v D.C. 0/6/30/120 
600/1200v A.C. 0/30µA 

K/1.BM/10 Sleg/lt 
K/(NU 

£5.10.0. P. @ P. 3/-. 

MODEL PT -84. 
1,000 OPV. 0/10/50 
/250/000/1,000e AC 
and D.C. 0/1/100/ 
500mA D.C. 0/100K 
Q. 89/6.P. & P. 1/6. 

TE -900 º0,0002'VOLT 
GIANT MULTIMETER 
mirror scale and Overload 
protection. bin. full vie 
'peter. 3 colour scale. 0/ 
,/10/250/1,000/5,000 

v. A.C. 0/25/12.5/10/50/ 
050/1,000/5,000v. D.C. 
0/501sA/ 110/ 100/500mA/ 
10 amp. D.C. 02K/200K/ 
10 MEG. OHM, 215. 
P. & P. 5/, 
LAPEYETTE 67 Range 
Super 60k II/volt Multi- 
meter' D.C. volts 12 mV 
-1000V. A.C. volts 1.5V 
-1000V. D.C. current 
35µA-10 amp. Ohms 0- 
10 meg ndB -20 to+81 
dB. Overload protection. 
212.10.0. Can. 3'6, 

MODEL TE -300, 30,000 Q.P.V, 
Mirror scale, overload protec- 
tion 0/.6/8/15/60/300/1,200V 
d.c. 0/6/30/120/600/1,200 V. 
A.C. 0/30µA/6mA/60mA / 
300mA/600mÁ. 0/8K/80K/ 
800K/8 meg. -20 to + 63 db. 

25.19.6. P. & P. 3/ - 

MODEL TE -10A. ^_0k n/Voit 
5/25/50/250/500 2,500v. D.C. 
10/50/100/500/1,000 v, A.C. 
0/50µA/2.5mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22dB. 
10.0, 100mFd. 0.100-0.1.mFd. 
89/8. P. & P. 2/0. 

SAVE UP TO 33}% 
OF Hl -FI EQUIPMENT 

Send for discount price list 

AVO CT471A MULTIMETER 
Battery operated, fully transistorised. 
Sensitivity 100m (1/v. 
Measures AC/DC Voltages l2mV to 1,200r. 
AC/DC Current 12uA to 1.2 Amp. 
Resistance 12 ohm to 120 ma 
HF, VHF, UHF Voltage with multiplier 
4v to 400v up to 60 Mc/e, 40m to 4v up to 
1,000 Mc/s. 
Offered in perfect condition. 
255 each. Carr. 10/ - 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000'e of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wali brackets. 
26.19.6. P. & P. 3/6. 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 

2 x Z30 amplifier, stereo 60 pre -amp, 
PRI power supply. 219.0.0. 

Carr. 7/6. Or with PEO power 
eupply 221. Can. 7/6. 

2 x Z50 amplifier, stereo 
60 pre -atop, PZ8 power 
supply. 221.10.0. Carr. 
7/6. 

Transformer for PZ8. 69/6 extra. 
Add to any of the abdve 24.17.6 for active 
filter unit and 216 for a pair of Q16 speakers. 
All other Sinclair products in stock. 

2,000 amplifier 228. Carr. 7/6, 
Neoteric amplifier 248. Can. 7/0. 

SOLID STATE VARIABLE A.0 
VOLTAGE REGULATORS 

Compact and panel 
mounting. Ideal for con- 
trol of lampe, drille, 
electrical appliances etc. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v -230v. 

Model MR 2305 5 amp 
68 a 46 x 43mm 18.7.6 
Model MR 2310 10 amp 
90 x 68 x 60mm £11.19.8 
Postage 2/6 

TEIII.DECADE 
RESISTANCE 
ATTENUATOR 
Variants range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 600 n range (0.1dB x 
10) + (1dB x 10) + 10+ 20 + 80+ 40dB. 
Frequency: d.c. to 200kHz (-3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built is 
600 n load resistance with Internal/external 
switch. Brand new 227.10.0. P. & P. b/-. 

RECORDING HEADS 
C08M000RD 5 -track heads. High Imp. 
record/playback 65/-, Low Imp, erase 20/-. 
MARRIOTT 0 -track heads. High imp. 
record/playback 86/-. Low imp, erase 20/-. 
Post extra. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
3in. 2251t. L.P. acetate ' 8/8 
35in. 600ft. T.P. mylar 10/- 
5ín. 600ft. std. plastic 8/8 
Sin. 900ft. L.P. acetate 10/- 
5in, 1,200ft. D.P. mylar 14/- 
51 in. 1,200ft. L.P. acetate 12/6 
5110. 1,300ít. L.P. mylar 16/- 
551n. 1,800ft. D.P. mylar 28/6 
5fin. 2,400ft. T.P. mylar 89/8 
7in. 1,200ft. std. acetate 12/8 
7ín. 1,800ít. L.P. acetate 16/- 
7in. 1,800ft. L.P. mylar 20/- 
7ín. 2,400ft. D.P. mylar 96/- 
7in. 3,600ft. T.P. mylar 46/ - 
Postage 2/-. Over £3 post paid. 

TAPE CASSETTES 
Top quality In plastic library boxes. 
060 60 min 8/6, 3 for 24/8 
COO 90 min 1218, 3 for 88/- 
C120 120 min 16/-, 3 for 43/8 
Cassette Head Cleaner 11/8. Post Extra. 

OW. SMITH & CO.QaS, r,DS]6;) LTD 
All Mail Ordere to - 

147, Church Street, London, W.2 
Tel: 01-262 6562 
(Trade supplied) 

3, LISLE STREET, LONDON, W.C.2 Tel: 01-4378204 
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 (EDGWARE ROAD 1/4 DAY THURSDAY) 
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-224 ST ROAD, B'- E-PAK LTD TTEL PHONE? SOU HEEND (0702) 46344 
LIFE ON SEA, ESSEX 

FULLY TESTED AND MARKED 

AC107 
AC126 
AC127 
AC128 

3/- 
2/6 
3/6 
2/6 

00170 
00171 
00200 
00201 

3/- 
43/6 

71 
AC176 5/- 20301 8 
ACY17 3/- 2G303 2/6 
AF239 7/6 2N1302-3 4/- 
AF186 10/- 2N1304-5 5/- 
AF139 10/- °'N1306-7 6/- 
130154 5/- 2N1308-9 9/- 

BC] 71=BC107 2/6 2N3819 FET. 9/- 
11C172-BC108 2/6 2N3844A 5f- 
BF194 3/- Power 
B1'274 3/-- Transistore 
BFY50 4i- 0020 10/- 
BSY2.5 7/6 OC23 10/- 
BSY26 3/- 002.5 8/- 
BSY27 3f- 0026 5/- 
BSY28 3/- 0028 7/6 
BSY29 3/- 0035 5/- 
BSY95A 3/- OC36 7/0 
0041 2/6 AD149 10/- 
0044 2/6 AUY 10 30/- 
0045 2/6 2N3055 15/- 
0071 2/6 29034 10/- 
0072 216 Diodes 
0073 3/6 AAY42 2/- 
0081 2/6 0A91 21- 
0081D 2/6 0A79 1/9 
00139 2/6 oA81 1/9 
00140 3/6 101914 1/6 

FREE! over £4. 

Packs of your own choice up 
to the value of I0/- with orders 

NEW UNMARKED UNTESTED PAKS 

H1025Mixed volts 1i watt Zeners Top Hat 10/ 
type. 

B808 DualnTTö s. cMulched O/P pairs NPN. 10/- 

1111 30 Mat series "Alloy" PNP Transistors. 10/- 

B83 200 Trans.. Maerkers rejects. NPN/PNP. 
1 Oi- Oi and Gm. 

B84 
I 
nth Silicon Diodes DO -7 glean equiv. to 10/- 0A200, 0A202. 

1115 30 Top 
Mixed v 

Haolts.t Silicon Rectifiers 760 mA. 

B8650 SYP Diodes sub. min. 020914 and IN910 10/ 

168 Experimenters' Pak of Integrated 10/ circuite. Data euppiled. 

B88 50 Sil. Trans. NON, PNP, equivalent to 10/ 00200/1, 2N706A, BSY95A, etc. 

B60 10 7 Watt Zeiler Diodes. Mixed voltages. 1O/- 

1120 20 BY126/7 type Silicon Rectifiers 1 amp 
1 O/ plastic. Up to 1,000 volts. 

116 40 250mW. Zener Diodse DO -7 min. 10/. 
Glass Type. AV.40 % Good. 

NEW TESTED & GUARANTEED PAKS 

132 4 Photo Cells, Sun Batteries .3 to .5 volt, 10/. 
.5 to 2 ma. 

HS 4 Plastic.Silicon 
Recs. 1000 

Replaces the BY 00.V.1 
amp. 10/- 

B794 
1 amp.7P il. 

Reo. Diodes. 1,000 P.I.V. 10/ 

B81 10 Reed Switches, mixed types, large 10/- and small. 

B89 2 1501 
011 Light 1MSìiive 

Cells. Light Res. 10/ 

B918NKT163/164 PNP Germ. TO -510 
equivalent to 0044, 0046. 

B92 NON. Sil. Trans. A06 135X20 2N236910/. 
500 MHz, 300mW. 

B935 GACEYTI121 3PN TraP 
Gnserm.. 

equle. to ACY17 to 10/- 
B96 5 2203130 PNP Sil Trans. TO -18, HFE 10/- 100-300 I.C. 600soA. 200M Hz. 

B98 10 X$112 and X13102 equiv. to AC126, 10/- AC356, 0001/2, 0071/2, NK271, etc. 

114 250 Mixed Resistors, Post and packing 2/-. 10/- 
117 40 Wirewound Resistors. Mixed Values. 10/- Postage 1/6. 

119 2 00071 Light Sensitive Photo Transis- 
I O/ - tors. 

RETURN OF THE UNBEATABLE P.I. 
PAK. NOW GREATER VALUE THAN 

EVER 
Full of short lead semiconductors and electronic 
components, approx. 170. We guarantee at least 30 
really high quality factory marked Transistors PNP 
and NPN, and a host of diodes and rectifiers. Mounted 
on printed circuit panels. Identification chart supplied 
to give some information on the transistors. 
P I PLEASE ASK FOR PAR P.I. ONLY 10/- 2/- P. & P. on this Pak 

Complimentary Set. 
NPN/PNP Germ. 
Trans., Pak F.3. 

2/6 
PAIR 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 20 /- Resistances. L / 

Post & Packaging 5/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
SEND FOR OUR FREE LISTS and CATALOGUE NO CONNECTION WITII ANY OTHER FIRM. 
OF ALL OUR PRODUCTS. CHECK YOUR OWN bIINIMUM ORDER 10/-. CASH WITH ORDER 
EQUIVALENT WITH OUR FREE SUBSTITUTION PLEASE. Add 1/- poet and packing per order OVER. 
CHART. SEAS AND EXTRA FOR AIR MAIL. 

BUY DIRECT FOR 

LOWEST PRICE!! 

SAVE£'s£'s!! 
DESPITE RECENT 
PRICE INCREASES 

LATEST NEW & IMPROVED "JULIETTE" 
NA5OI8A COMMUNICATIONS RECEIVER 

(with AFC) 
5 BAND MAINS/BATTERY SOLID STATE 

PORTABLE RECEIVER 

PRICE 36 gns. 
(cash only) t 4l- PiP 

BFO-OPTIONAL 
EXTRA-ADD 35/- 

AM Band: 540-1600 Ke's 
Full Medium wave cover. 

Marine Band: 1.6-4.6 Mc's 
Shipping, Hams, SW, etc. 

FM/VHF: 88-108 Mc's 
Radios 2, 3, 4; TV Sound, 
Public Services, etc. 

Aircraft 108-134 Mc's (im- 
proved sensitivity): Air- 
lines and Ground Control 

PB (High VHF Band): 
148-174 Mc's TV Sound, 
Fire, Ambulance, etc., Taxis, 
Shipping, Fuel Boards, Oil 

Rigs, Gas and Electric Boards, Local Hams, Industrial 
and Commercial Mobiles, Military aircraft etc. (DE- 
PENDING ON LOCALITY). 
FEATURES:- 4" Dynamic PM Speaker. Directional 
telescopic VHF aerial. Internal Ferrite rod aerial. 
Illuminated Dial, size 91" x 51" x 4". Weight 5)lbs. 
Impressive and sturdy design in Chrome and Black 
Leatherette. Ultra sensitive 19 Transistor/Diodes circuit. 
Earpiece and Socket. Leather carrying and shoulder 
straps. Batteries incl. (STANDARD EVER READY 
TYPE). 

RETAIL TRADERS SUPPLIED 
Enquiries to wholesale dept. 

STOCKTON PARTNERS (DEPT. PW) 
BRIGHOWGATE, GRIMSBY, LINCS. 

Tel: 0472 64196/58815 
Importers & Distributors of Electronic Equipment 

/ ! 1SUB / ¡.1 B'.. 

¡ 
£7.5.0. 

"»dI . y or - r Solve your comunica- 
--- - - lion problems with this 

4 -Station Transistor Iatereom system (1 master and 
8 Subs), In de -luxe plastic cabinet. for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
/Ube 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 68ft. and 
other accessories. P. Si P. 7/8. 

MAINS INTERCOM 
No batteries-no wires. Just plug in the 
mains for instant two-way, loud and clear 
communication. On/off switch and volume 
control. Price E 11.19.6. P. & P. 806 extra. 

tOMmatml, 

72, 
3 uns. 

Same as 4 -Station Intercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with left. connecting wire. 
Battery 216. P. & P. 416. 

10esi5tcrTELEPNONEAMOL/f/fR 

1111 ; 59/6 
Why not boost 
business effi- 

ciency with this incredible De -lute Telephone AmpN- 
flee. Take down long telephone messages or convene 
without holding the handset. A usetW office aid. On/ 
off switch. Volume Control. Battery 2/8 extra. P. a P. 
8/8. Full price refunded It not eatiefted in 7 day.. 

WEST LONDON DIRECT SUPPLIES (P/W4) 
189 KENSINGTON HIGH STREET, LONDON, W.8. 

The Unique 

MULTI -MINI TWIN -VICE 

An extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY-SOLDERING- 
GLUING-WIRING-DRILLING 

ETC. 
INDEPENDENT ADJUSTMENT OF 
THE TWO VICE HEADS TO ANY 
ANGLE WITH POSITIVE LOCKING. 
JAWS WILL FIRMLY GRIP, ROUND, 
FLAT, SQUARE, OR HEXAGONAL 
PARTS. 

TWIN VICE: £5.18-0 (4/6 P & P) 
ALSO AVAILABLE 

SINGLE VICE: £3-7-6 (3/- P & P) 
COVENTRY MOVEMENT CO LTD. 

BURNSALL ROAD, COVENTRY 
CV5 6BU STD 0203-74363 

e 
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CLiND-A1R AUDiO 
E.M.I. 
LOUDSPEAKERS 
MODEL 450 13)';2 8" 

elliptical with twin twee- 
ters. 8 ohm impedance. 
10 watts. Brand New. 
guaranteed. Lind -Air 
Price 89/6 P. & P. 9/6. 
MODEL 150 131' x 8` 
elliptical, 3 and 15 ohm 
impedance. 10 watts, 
Lind -Air Price 59/6 
P. & P. 4/6. 
TEAK FINISH 
SPEAKER CABINETS 
Size 16' x 10' x 9'. Ideal 
for al.. units 55.19.6 

C.IOOI MULTI -TESTER 

Overload pndec- 
tinn. 20,000 opv. 
AC volts 10, 50,250. 
1,006v. DC volts 
5.25, 125, 500, 
2500v. D.C. Current 
0-50 uA, 0-250 mA. 
Resistance 0-60K, 
0-6 Meg ohm. Deci- 
bels -20 to }22dli. 
Size of meter 41 t 
31 x lin. Complete 
with leather ease 
85'- P. 1 l'. 341. 

62D. MULTI -TESTER 

20,000 p.p.v. DC voltage 
8-25.50.250-500.2.5 
K (20,000 ohms per volt). 
AC voltage: 10.50-100- 
500.1000 volts (10,000 
ohms per volt). DC 
Current: 0-50 uA, 0-2.5 
mA, 0.250 mA. Resistance: 0-6h, O -li Sig 
(300 ohm and 30K at centre scale). 
Capacitance: 10f. to .001 mid. .001 of to 
.1 uf. Decibels: -20 to + 22d11. Size 
45e23x lin. 

71 - 

LIND -AIR LA.20 

A fantastic stereo amplifier made exclu- 
sively for Lind -Air and represents con- 
siderable advance in solid state stereo 
amplifiers. Inputs for gram and radio timer 
and provision for direct tape recording. 
Attractive and modern panel with bass, 
treble balance and volume controls also 
on/off and stereo/mono switch. Output 5W 
per channel music power. Frequency. 
response 40-20,00011z 8.16 ohm speaker 
snatching. Size 16.1' X 14' x 4'. 

LIND -AIR 22 Ì1 $. P. P. 'PRICE 9 

SINCLAIR IC -10 INTEGRATED 
CIRCUIT 

10 watt Amplifier. Size only 1 x 0.4 x 

0.2ín. A true hi-fi amplifier complete with 
manual giving details of a wide range of 
applications and instructions. Guaranteed 
5 years. 
ONLY 596 P. & P.I/6. 
SPECIAL TRANSFORMER. FOB 
OPERATING SINCLAIR 1C-10 from 
A.C. mains 230/250v. Output 1:1,. at 
0.5 amp. 16/6 P. Sr P. 2/1l. 

HI-TONE RECORDING TAPE 
BRITISH MADE TOP QUALITY 

.11001 3" L.P. PVC 225ft. 5/6 P & P 1/2 
J1002 3" T.P. Poly 600ít. 10/6 P & P 1/2 
.17003 5" L.P. PVC 900ft. 10/- P & P 1/8 
J1004 5" D.P. Poly 1200ít. 15/- P & P 1/8 
.11005 51" L.P. PVC 1200ft. 12/6 P & P 2/- 
.1006 51" D.P. Poly 1800ít. 22/6 P & P 2/- 
.11007 7"S.P. PVC 1200ft 12/6 P & P 2/6 
J1008 7 L.P. PVC 1800ft. 17/6 P A P 2/6 
J1009 7" D.P. Poly 2400ft. 25/- P & P 2/6 
.11010 7" T.P. Poly 3600ft. 50/- P & P 2/6 
060 Cassette (Library cased) 8/6 P & P 1/- 
C90 Cassette (Library cased) 13/- P & P 1/- 
í'L"0 Cassette tí.ihrary cased) 18,'- P S P 1- 

NEINISTP-800 8 -TRACK STEREO I CARTRIDGE HOME PLAYER 

TELETON 9TP. 800 8 -TRACK STEREO CARTRIDGE HOME PLAYER 
.1 complete solid state unit ready to plug in and play. Hi Fi reproduction 
at 31 i.p.s. Player unit incorporates Volume, tone and balance controls and 
push button track selector. Size 141' 101'. Matched speakers size 11' x 
x - r each. 

LIND -AIR PRICE 

49 GNS. 

NEWcvmMullard! 
U N I L. E YAudio Modules 

Ao ow you can build your own stereo units exactly as you want them, and 
entirely in your own home. A good quality etereo amplifier can be built 
.. ith sio electrical knowledge. 
All solid state-Baxendall tone control circuIt-no soldering -terminal 
block connections throughout. 
Everything you need to know about UNILEX SYSTEMS is in the Mullen' 

book "Do it yourself stereo". Superb 
designs, detailed plans, simple in- 
structions in non -technical language 
covering 4 systems in 4 price ranges. 
Send for your copy now 5/- Fuet Free. 

UNILEX AUDIO MODULES 
Amplifier Module 
EP0000 Jr each 

Pre -Amplifier £3.2.0 Module EP9001 

la Power Supply £4.12.0 Module EP9002 

Control Panel 
Assembly and 

JJ 
£9.5'0 

Escutcheon Plate @JJ 

BUILD A STEREO AM- 
PLIFIER FOR ONLY 

£16.15.0 P. & P. 7/6 

DE -LUXE STEREO 
HEADPHONES 

With soft rubber 
earpieces. Imped- 
ance 8-16 ohms. 

e 'requency re- 
sponse 23-13,000 
cps. With lead and 
stereo plug. 

P. & P. 

SOLDERING GUN 

Comfortable grip with 
trigger control, "U" 
shaped 31'. bit to mini- 
mise wear. Light beam is 
automatically directed on to end of bit 
when ON/OFF trigger is in use 230.250 
volts. 85 watt element 49/6 P. & P. 3/6. 

S -DEC BREADBOARD 

Lrifirh Blade 
Solderles, breadboard panels, for fast re- 
liable component connections. 
Single DeCe. One 8-DeC with Control 
Panel, Jig and Accessories for uolderless 
connections to controls, etc., with booklet 
"Projette on S-DeC" giving construction 
details for a variety of circuits. 29/6. 
P. & P. 2/6. 
4-DeC KIT. Four S-DeCe with two Control 
Panels, Jige and Acceeeoriee and the book- 
let "Project@ on 8-DeC" all contained in a 
strong attractive plastic case. Ideal for the 
professional user. 65.17.6. P. & P. 3/6. 
T-DeC KIT 115.17.6. P. & P. 3/6. 

cue hc>vd 
HI-FI TURNTABLES 

3025 TIC with stereo cartridge .. 28.19.0 
3000 with Sohotone 
9TAHCD stereo cartridge 810.19.6 
SP25 Mk II 210.19.6 
SL65B 215.19.6 
Base and cover for above 60.19.6 
AP75 818.10.0 
SL72B 224.19.6 
SL75B 228.7.0 
SL95B 
401 228.10.0 

689.9,0 

Base and cover for above 28.19.6 
P. & P. Decks 1216. Base & Cover 10/- 
Deck/Base/Cover 17/6. 
SPECIAL OFFERS! 
SP25 MkII with base 614.10.0. P.&P. 15/, 
SP25 Mk II with Sonatone 9TAHCD 
cartridge and base 215.15.0. P. & P. 15/- 
Sonotone 9TAIICD cartridge 62.15.0 
P. & P. 1/6. 

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1. 
Telephone: 01-580 2255/4532/7679 

Open 9-6 pm. Monday to Saturday. Thursday until 7 pm. 

111 Mail Orders tad correspondence to 
Dept L5/10, Kirkman House, 
5914 Tottenham Court Road, 
London, W.1. Tel :01.5807041'^. 
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RT V 21c High Street, Acton, London W.3 
Also at 323 Edgware Road, London, W.2. 

ALL ORDERS BY POST TO OUR ACTON BRANCH 
Terms C.W.O. All enquiries S.A.E. 

RADIO & TV COIIIPONENiSIRctonILtd. 

Complete 
n 

System 
4 1 

This superb stereo system is a real price break through. It comprises the 
VISCOUNT F.E.T. Mk I amplifier on which full details are given below, the famous 
Garrard SP 25 Mk II (including teak veneer base and transparent cover) with 
diamond cartridge or 2025 TC and the very successful DUO type 2 speakers. 
Measuring 17;ín x 10}in x 6 --in, the Duo type 2 speakers are beautifully finished in 
teak veneer with matching vynair grills. They incorporate a 10#in x 6}in drive 
unit and high frequency speaker, both of which are of 3 ohms impedance. The 
Duo speaker system is also available separately at £6.6.0 each, plus 15/- p. & p. 

Complete stereo system £41 plus £2.10. p. & p. 

High fidelity transistor stereo amplifier employing field effect transistors. With this l/1 F.E.T. M k I f 14.5 US 7 6 & feature and accompanying guaranteed specifications below, the Viscount F.E.T. 

P p p vastly surpasses amplifiers costing far more. 

S pecification-Output per channel 10 watts 
r.m.s. Frequency bandwidth 20 Hz to 20 
kHz + 1db at 1 watt. Total distortion at 
1 kHz at 9 watts 0.5% Input sensitivities 
CER. P.U. 100mV into 3 meg ohms. Tuner 
100mV into 100K ohms. Tape 100mV into 
100K ohms. Overload Factor Better than 
26db. 

The £29-10-0 
Stereo system 

The Duetto is a good quality stereo 
amplifier, attractively styled and 
finished. It gives superb reproduction 
previously associated with amplifiers 
costing far more. 

SPECIFICATION- 
R.M.S. power output 3 watts per 
channel into 10 ohms speakers. 
INPUT SENSITIVITY. Suitable for 
medium or high output crystal cart- 
ridges and tuners. Cross -talk better 
than 30dB at 1Kc/s. 

CONTROLS: 4 -position selector 
switch (2 pos. mono and 2 pos stereo) 
dual ganged volume control. 

Signal to noise ratio-70db on all inputs 
(with vol. max). Controls -6 position selec- 
tor switch (3 pos. stereo and 3 pos. mono). 
Separate volume controls for left and right 
channels. Bass t 14db at 60 Hz. Treble 
(with D.P.S. on off) f 12 db at 10 KHz. 
Tape recording output sockets on each 
channel. Size 12}in . 6in . en. in teak - 

TONE CONTROL 
Separate on off 
balance control. 

finished case. BUILT & TESTED. 
MkII (MAG P.U.) f 15.15 plus 10/- p. & p. 
Specification same as Mk. 1, but with the 
following inputs. Mag. P.U. CER. P.U. 
Tuner. Spec. on Mag. P.U. 3mV at 1 kHz 
input impedance 47K. Fully equalised to 
within ±1db RIAA. Signal to noise ratio- 
65db (vol. max). 

Duetto Integrated translator stereo Amp. 
Treble lift and cut Garrard Changer from 

Cover and teak finish plinth 
Duo Type I speakers (see opp. page) 
The above items purchased together 

switch. A preset 

£.10.0 + 71e p&p. 
£7.19.6 + 7/6 pap. 
£4.15.0 + 776 p&p. 

ea. £4. 4.0 + 7,6 p&p. 
£39.10.0 + £1.10 pap. 
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CAR TRANSISTOR IGNITION 
SYSTEM 

by famous manufacturer 

For 6 volt or 12 volt positive earth systems, Comprising: 
special high voltage working hermetically sealed silicon 
transistor mounted in finned heat -sink, high output 
ignition coil, ballast resistor and hardwear (screws, 

washers, etc.). 

Price £4.19.6 plus 5/- P. & P. 

EXTRACTOR 
FAN 

A.C. mains 230/250v. cony 
píete with Doll switch. Size: 
6 z 6 z din. 

Price 27/6 

plus 7/6 P. & P. 

PYE CAR 
RADIO 
Push 
Button 
Tuning Heart 
This PEESTOLOCK 5 station Push -Button Tuner 
Heart with Manual Over -ride is an ideal basis for a 
quality AM car radio. Size 61" x 4" x 2". 
As illustrated but without knobs. 

25/- plus 3/- P. & P. 

THE DUO SPEAKER SYSTEM 

Similar in design to those on the previous page the 2 - 

way speaker system is beautifully finished in polished 

teak veneer, with matching vynair grille. It is ideal 

for wall or shelf mounting either upright or horizon- 

tally. 

Type 1 SPECIFICATION:- 

Impedance 3, 8 or 10 ohms (please state requirement). 
It incorporates Goodmans high flux din x 4fn speaker 
and 2}in speaker. Teak finish 12ín z 6$ín x Skin. 

4 guineas each. 7/6 p. & p. 

50 WATT AMPLIFIER 

A.C. 
Mains 
200- 

250V 

Price £28.10 
plus 20/- p & p 

An extremely reliable general purpose valve amplifier. 
Its rugged construction yet space age styling and de- 
sign makes it by far the hest value for money. 
TECHNICAL SPECIFICATIONS 
3 electronically mixed channels, with 2 inputs per 
channel, enables the use of 6 separate instruments at 
the same time. The volume controls for each channel 
are located directly above the corresponding input 
sockets. SENSITIVITIES AND INPUT IMPEDANCES. 
Channels 1 and 2 9mV at 470K. These 2 channels 
(4 inputs) are suitable for microphone or guitars. 
Channels 3 and 4 300mV at 1m. Suitable for most high 
output instruments (gram, tuner, organ, etc). Input 

THE RELIANT 

SOLID-STATE 
GENERAL PURPOSE AMPLIFIER 

SPECIFICATIONS 
Output -10 watts. Output impedance -3 to 4 (Mule. 
Inputs -1. -xtal mit 1010V Tone Controls-Treble control range 
*12dB at 10KHz. 
2. -gram/radio 250mV. Bass control range f 13dB at 10011z. 
Frequency Response-(with tone controls central) Minus SIB 
points at 20Hz and 40K Hz. Signal to Noise Ratio-better than 
-60dB. Transistors -4 silicon Planar type and 3 Germanium type. 
Mains input -220/250V. A.C. Size of chassis- 101in x 41in x 
21ín. For use with Std. or L.P. records, musical instruments, all 
makes of pick-ups and mikes. Separate bass and treble lift con- 
trol. Two inputs with control from gram. and mike. Built and 
tested. 

RELIANT Mk. I RELIANT Mk. II 
As above less teak case In teak finished case 
£6.10 plus 7/6 P. & P. £7.5 plus 7/6 P. & P. 

The 
ELEGANT 
SEVEN 
Mk. HI 

(350m W Output) 
transistor lolly -tunable H.W.-L.W. superbe. portable 

Set of parts. Complete with all components, including 
ready etched and drilled printed circuit board-back 
printed for foolproof construction. 
MAINS POWER PACK KIT: 9/6 extra. 
Price £5.5.0 plus 7/6 P. & P. 
Circuit 2/6 FREE WITH PARTS 

The 
DORSET 
(600m W Output) 
Price £5.5.0 

t plus 7/6 P. & P. 
Circuit 2/6 

FREE WITH FARTS 

7 -transistor fully tunable H.W.-L.W. eaperhe! port- 
able --wit), baby alarm facility. Set of parte. The 
latest modulised and pre -alignment techniques makes 
this simple to build. Sizes: 12 x S x 3in. 
MAINS POWER PACK KIT: 9/8 extra 

sensitivity relative to 10w output. TONE CONTROLS ARE 
COMMON TO ALL INPUTS. Bass Boost -1-12dB at 6011, Bau 
Cut-13dB at 60Hz. Treble Boost +11dB at 15 KHz. Treble Cut 
-12dB at 15 KHz. With bass and treble controls central-3dB 
points are 30 Hz and 30 KHz. POWER OUTPUT: For speech and 
music 50 watts rms. 100 watts peak. For sustained nmoie 45 
watts rms. 90 watts peak. For sine wave 38.5 watts. role. Nearly 
80 watts peak. Total distortion at rated output 3.2% at 1KHz. 
Total distortion at 20 watts 0.15% at ]KHz. Output to match 
into e or 15 ohms speaker system. NEGATIVE FEEDBACK 20dB 
at 1KHz. SIGNAL TO NOISE RATIO 60dB. MAINS VOLTAGES 
adjustable from 200-250V A.C. 50-601íz. A protective fuse is 
located at the rear of the unit. Output -impedance 3, 8 and 15 ohms. 

LIQUIDATED STOCK 

IMuTTI 
TOURISTE MK3 
CAR RADIO 

ALL TRANSISTOR 

Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm stpeaker is 3 watts. 

Originally sold complete for £15.4.6. 

SET OF PARTS £6 .6.0 
Circuit diagram 2/6. Free with parts 

Speaker, baffle and fixing kit 25/- extra plus 4/- P. & P. 
Postage free when ordered with parts. 

QUALITY MAINS 
TRANSFORMER 

Input 250 volts. OUTPUT (All RMS 
values) 4 windings of 11.5 volts con. 
netted in series total 46 volts at 4.5 

anipo (conservatively rated). The 
following combinations may be used 1.23.0-23 volts 
2.46 volts. 
Both of these above voltages are commonly used in 

medium to high powered transistor amplifiers, power 
suppliee, etc. 

Price 35/- plus 7/6 P. & P. 

xr....p 4rp0 ìA... 
were tw,,, 

Pre -aligned I.F. module and tuner to- 
gether with comprehensive instructions 
guarantees success first time. 12 volts 
negative or positive earth. Size 7in x tin x 

41 -in deep. 

plus 7/6 P. & P. 

See top of previous page for address 

& SV COMpONFN 

rs 

R+TV 
(.4cTON) LIMtO 
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16t 
INTERNATIONAL 

A DIO 
TÌEi 

OCTOBER 20-24 
Hear and compare the world's finest sound repro- 
ducing equipment forthe home. Thetop loudspeakers, 
amplifiers, tape recorders, pick-ups, tapes, and 
accessories have been brought together under one 
roof to give you a superb Festival of Sound. 

Famous manufacturers from all over the world will be 
demonstrating their products in specially constructed 
studios which will enable you to hear the Sound at its 
best. 

Each day a programme of special live presenta- 
tions and lectures will be held in the Hi-Fi 
Theatre . . . and there will be two cinemas 
continuously showing films of instruction and 
interest. Entrance to both theatre and cinemas 
is FREE. 

Everyone who takes pleasure in using and listening 
to Hi-Fi equipment of the highest standard must 
visit this International Audio Fair. 

ADMISSION 5f - 

PIA 
1Oam-9pm LONDON W14 

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, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 

FAL 
`PHASE 12 
An extremely attractive 
all silicon stereo amp- 
lifier ideal for unit 
audio use. Facilities in- 
clude MAGNETIC and 
CERAMIC P.U. RADIO, 
TAPE etc. Output 6 
watts per channel Freq. Response 40- 
40,000 c.p.s.-3 dB. Hum level -74 dB. 
Controls include Input Selector, Volume, Recommended 
Balance, Bass, Treble and Stereo/Mono Retail Price 

Switch. Black and silver facia panel with satin silver control 
khobs. Slimline finish enhanced by good quality Teak cabinet 
housing 

AMPLIFIERS OF QUALITY 
AND RELIABILITY 

at the right price 

29 Gns 
Recommended 
Retail Price * * 

ONLY 

24 Gns. 

`PHASE 50 
P.A. AMPLIFIER 

A solid state A.C. mains unit 
for Vocal and Instrumental 
Groups and General Public 
Address use. 

50 watts output (Peak) 
High sensitivity 
3-30 ohms matching 
3 separately controlled inputs 
Freq. Response 22 c.p.s.-30 Kcs 

For leaflets on the above and other models in the 
FAL range please send SAE to:- 

FUTURISTIC AIDS LTD, 104 Henconner Lane, Leeds 13 

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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ELECTRO ALOE 
EVERYTHING BRAND NEW & TO SPECIFICATION LARGE STOCKS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 

40512 45/6 BC147 3/8 BFY51 4/3 
40602 9/6 BC148 3/8 BBX20 3/9 
AC107 14/8 BC149 8/8 BY164 10/- 
AC126 6/6 BC153 10/- BY238 3/6 
AC127 8/- 11C154 11/- C106B1 14/6 
AC128 6/- BC157 3/9 MC140 5/- 
AC176 11/- BC158 3/6 MJ480 21/- 
ACY22 3/9 BC159 8/9 MJ481 27/- 
ACY40 4/- BC167 2/6 MJ491 30/- 
ACY4I 5/- BC168 2/8 MPF102 7/6 
AD142 14/8 BC169 2/6 NKT403 15/6 
AD149 17/8 BC177 6/8 NKT405 15/- 
AD161/AD162 BC178 5/6 OA47 1/9 

(matched)18/-Pr ECM'8/- OA90 1/3 
AF114 7/- BC182L 4/8 OA91 1/3 
AF115 7/- BC183L 2/8 OA95 1/3 
AFI16 6/6 BC184L 2/6 0A99 13/- 

AF117 6/6 110186 8/6 0A200 1/11 
AF124 7/6 BC212L 5/- 0A202 2/- 
AF127 7/- BC213L 5/- OC71 5/6 
AF139 9/6 BC214L 5/8 TIP31A 17/6 
AF180 18/6 BCY70 5/6 TIP32A 23/9 
AF239 9/9 BD121 18/- TI843 10/8 
ASY26 6/6 110123 24/8 ZTX300 8/8 
ASY27 8/8 BD124 16/- ZTX301 8/8 
ASY28 6/6 1111167 8/8 ZTX302 4/6 
B5041 15/- BF178 10/6 ZTX303 4/6 
11A102 9/- BF180 12/- ZTX304 6/9 
BA156 4/- 131194 7/- ZTX500 5/- 
BA130 4/6 BF195 7/8 ZTX501 5/- 
BA145 5/6 BFX29 1019 ZTX602 6/- 
BC107 2/9 BFX84 7/5 ZTX503 5/- 
BC108 2/6 BFX85 8/3 ZTX504 12/- BC109 9/9 BFX87 8/8 

ZTX530 5/5 BC125 12/- 1111X88 6/9 
110126 12/- BFY50 4/6 ZTX531 6/9 

1N914 1/3 2143706 3/3 
1N3754 9/- 2N3707 4/- 
1N4148 119 2N3708 3/- 
1/45054 4/- 2N3709 3/- 
18940 1/- 2N3710 3/6 
2N696 0/6 2N3711 3/11 
257697 5/6 2N3731 24/- 
2N706 5/9 2143794 8/8 
2141302 4/- 2N3819 S/8 
2141303 4/- 2N3820 25/8 
2N1304 4/8 2763904 7/6 
2141305 4/6 2N3906 7/6 
21,71306 6/9 2N4058 5/3 
2N1307 6/9 2N4059 4/- 
2N1308 8/9 2N4060 4/3 
2111309 8/9 2114081 4/8 
2N1613 6/- 2N4062 4/8 
2N1711 7/- 2N4284 3/3 
2N2147 18/9 2N4286 3/3 
2N2218 9/8 2/44289 8/8 
2N2270 12/9 2N4291 8/3 
2N2484 13/6 2/44292 3/3 
2N2646 10/9 2144410 4/9 
2N2904 11/- 2145062 12/8 
2N2924 4/- 2N5163 5/- 
2N2925 4/6 2N5192 25/- 
2N2926 2/3 211.5195 28/8 
2763053 5/6 2N5457 9/9 
2N3054 14/3 2N5458 9/9 
2N3055 16/- 2575459 9/9 
2N332i/ 10/9 40250 1418 
2N3663 11/6 40361 12/6 
2b73702 8/6 40362 16/- 
2N3703 8/3 40406 18/8 
2N3704 8/9 40408 14/6 
2N3705 8/5 40430 37/- 

RESISTORS 
Code Power Tolerance Range 

0 1/20W 5% 820-220K0 
C 1/8W 5'Y 4;70-330KO 
C 1/4W 10% 470-10M12 
C 1/2W 5% 470-10510 
C 1W 10% 4.7 0-105112 
MO 1/2W 2% 100-1M í2 
WW 1W 10% 1_/20S1 0-22 
WW 3W 5% 12 
WW 7W 5% 120-10KR 
Codes: C = carbon film high stability low noise 

MO = metal oxide Electron] TRS ultra low noise 
WW = wire wound Plessey. - 

Values: 
E 1 denotes serien: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
1124 denotes serien: an 111.2 plus 11, 73, 16, 20, 24, 30, 36, 

43, 51, 6.2, 75, 91 and their decades. 

Values 
available 

E12 
E24 
111_ 
1324 
E12 
E24 
Ell 
E12 
E12 

l tog 10 to 99 100 up 
(see note below) 

18 16 15 
2.5 2 1.75 

1-70 
3 2 5 2.25 
fi 5 4.5 
9 8 / 

1.54 all quantities 
15d all quantities 
18d all quantities 

Prices are in pence each for same ohmic value and power 
rating, NOT mixed salon. (Ignore fractions of ld. on total 
resistor order) 

PEAK SOUND PRODUCTS 

ENGLEFIELD CABINET KITS 
Build it 12 + 12 or 25 f- 26 

r yc+ 

Stereo amplifier In modular kit form 12 watts per channel 
£38/91: 25 watts 258/15/- Cabinet kit only £6. These 
prices nett. 
As recently reviewed in Hi Fi Sound. 

BAXANDALL SPEAKER 
SYSTEM 
Designed by Peter Paxandall. 
Superb reproduction for Its size. 
Handles 10 watts with ease. Uses 
ELAC 15 0 591131109 speaker TTnit. 
Kit £13/12/ nett; built 619/8/6 nett. 

STEREO AMPLIFIER S.A. 10-10. 
Developed from the very 
successful SA.8-8 amplifier 
giving first class stereo 

amplilcatiou feah n-ing separate volume controle for 
each channel, bass and treble controle. 10 watts per channel 
into 5 to 80. Kit £19/7/6 nett; built £24/18/8 nett. 
Suitable 812 wide range speakers with woofer, tweeter & 

x over in cabinet available £18/15/- nett. 

MAINLINE AMPLIFIER KITS 
RCA/SOS designed main amplifier kite. 
Input sensitivity 500-700,0V for full output into 80. 

Power Kit price Suitable unreg. 
including power supply 

components kit 
12W 188/- nett 92/- 
25W 190/- nett N/A 
40W 210/- nett 115/1 
70W 252/- nett 188/10 

INTEGRATED CIRCUIT 
AMPLIFIERS 
SINCLAIR IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

59/6 nett. 
PLESSEY SL408A NOW only 42/6 nett 3W into 7-50 for 
18V supply- Application data sent with two more. 

WAVECHANGE SWITCHES 
LONG SPINDLES 
1P 12W; 2P 6W; 3P 4W; 4P 3W 

SLIDER SWITCHES D.P.D.T. 
4/9 each 

3/- each 

NEON INDICATOR LAMPS 
all 200/250V. Square bezel, red only 3/9 
Round chrome bezel red, amber, clear 4/9 each 

Toggle switches, 220V a.c. 1.5A. 
chrome dolly and chrome milled nut S.P.S.T. 3/9; 0.P.D.T. 
416; D.P.D.T. 5/8; S.P.D.T. centre off 51-- 

S-DeC's put an end to "birdsnesting". Components just 
plug In. Saves valuable time. Use components again and 
again. S-DeC only 30/-. Compact T-DeC, i ased 
capacity, may be temperature -cycled. T-DeC only 50/ - 
post free. Full range stocked. 

ELECTRO -VALUE 

MULLARD polyester C280 series 
250V 20%: 0.01; 0-022; 0-033, 0-047 84 ea. 0068; 0.1 
9d ea., 0-15 11d., 0.22 1/-, 10%: 0.33 1/5, 0-47 1/8, 0.68 
2/8, 1µF 2/9. 15µ1. 4/8, 22µF 4/9. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 1/8 each 
Values (µF/V): 0-64/64; 1/40; 16/25; 25/16; 2-5/64; 4/10; 
4/40; 5/64; 6.4/6.4; 64/25; 8/4; 8/40; 10/25; 10/16; 10/64; 
125/25; 16/40; 20/16; 20/64; 25/64; 25/25; 32/4; 32/10; 
32/40; 32/64; 40/16; 40/25; 50/64; 50/25; 50/40; 64/4; 
64/10; 80/25; 80/16; 80/25; 100/64; l25/4; 125/10; 
125/16; 160/25; 200/64; 200/10; 250/4: 320/25; 320/6.4; 
400/4; 500/25. 

LARGE CAPACITORS 
High ripple current types: 1000/25 5/8; 1000/50 8/2; 
1000/100 16/8; 2000/25 7/4; 2000/50 11/4: 2000/50 11/4; 
2000/100 28/9; 2500/64 15/6; 2500/70 1918; 5000/25 12/6; 
5000/50 21/11; 5000/100 58/8; 10000/15 17/-; 10000/25 
24/6; 10000/50 44/-; 10000/70 61/-. 

MEDIUM RANGE ELECTROLYTICS 
Axial leads: 50/50 2/-; 100/25 2/-; 100/50 2/6; 250/25 2/6; 
330/25 2/6; 250/50 3/9; 500/25 8/9; 500/50 4/8; 1000/25 
4/-; 1000/50 6/-; 2000/25 8/-. 

SMALL ELECTROLYTICS 
Axial leads: 47/10; 47/25; 5/50 1/- ea. 10/10; 10/25; 
10/50, 33/10; 50/10 1/- ea. 22/25; 25/50; 47/25; 100/10; 
220/10 1/3 ea. 

30 WATT BAILEY AMP. PARTS 
Special summer reduction (to Sept. 30th 1970 only) 
Sensitivity 1.2V for full output into 812 
Transistors for one channel 67/5/6 list, E6 only nett. 
Transistors for two channels £14/11/- list LI I only nett. 
Capacitors and resistors (metal oxide) 30/- per channel 
nett. 
Complete unregulated power supply kit 87/6 nett 

ZENER DIODES 
5% full range 1.24 values: 400mW: 2.711 to 30V 4/6 each 
1W: 6.8V to 82V 9/- each 1.5W: 4-73, to 75V 12/- each 
Clip to increase 1.5W rating to 3 watts (type 266F) 94. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 220 0, to 2.2M 0 2/6 
Single gang log 4-7K f2 to 2.2M 0 2/6 
Dual gang linear 4.7K 0 to 2.251 O 3/8 
Dual gang log 4-7K 12. to 22M f2 8/6 
Log/antilog 10K, 97K, 1M12 only 816 
Any type with 5A D.P. mains switch, extra 2/3 

Please note: only decades of 10, 22 and 47 are available 
xeuhin rangea goosed. 

CARBON SKELETON PRE-SETS 
Small high quality, type PR, linear only 1000, 2201] 
47012, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2512, 5M, 10M f2 Vertical or horizontal mounting 1/ - 
each. 

THE NEW 1970 ELECTROVALUE 
CATALOGUE 
48 pages-thousands of items-packed with Informa Lion 
2/- post free. Add 4/- if sent o'seas by air mall. 

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 1/6 if under. Overseas 
orders welcome: carriage charged at cost. 

(Dept. PW.10) 28 ST. JODES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3) Telex 264475 
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CN 15 Watts. Ideal for miniature and micro from 
miniature soldering. 18 interchangeable spare ///''' 
bits available from .040" (1mm) up to 3/16" ('_ 
For 240, 220, 110, 50 or 24 volts. J 

.Olt MI Ili,MI MI 

G18 wate Fitted 3/32" bitt or miptawìip;', 
work on production lines I nterchangeaMf 
ware bin, 1/8", 3/16" and 1/4" availabb "f 
For 240, 220 or 110 vole. 36/- 

E20 watts. Fitted with 1/4" bit. 
Interchangeable spare bits 3/32", 1/8", 
3/16" available. For 290, 220, 110 
volta. 36/- ' 

, 
u ' 
' 

ES29 wefts. Fítted with 1/8" bit. 
nteroharigeabls bin 3/32", 3/16" and 1/ 

avriabh. Ideal tor high speed productlais: 
irles. Fot 240, 220, 110, 24 or 12 volts, 
36/- 

1 F40 watts. Fitted 5/16" bit. 
Interchangeable bin 1/4",3/16", 1/8" 
available. Very high temperature iron, 
240,220, 110, 24 w 20 cats. 47/0. 
Spare bits and dements for all models 

Land voltages immediately wadable from atodt. 

11111111111111113 .--. 

Complete precision This kit-in a rigid plastic 
soldering kit "tool box contains 

Model CN 15watts 

-----1-----14, 
i 

miniature i fined 
'- 'T y}"bt. Interchangeable 4 spare on% h". Iv. 

.t Reel of resin -cored 
solder 
Felt cleaning pad 
Standforsoldering iron 

PLUS 36 -page booklet on 
"How -to -Solder --a mine 
of information for amateur 
and professional. to Antas. 

Miniature a1 

x ' solder , 
l8 iron ``\'`°` . . f' 'L... treai. 

Model CN 240/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32") and in 
handy transparent pack. From Electrical 
and Radio Shops or send cash to Antex. - - - . - - - - . . - 

for your 
miniature 
soldering 
iron. 

00000 
PRECISION MINIATURE SOLDERING IRONS 

Antes, Mayflower House, Plymouth, Devon. 
Telephone: Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

nPlease send me the Antex colour 
catalogue 

nPlease send me the following irons 

Quantity Model Bit Size Volts Price 

I enclose cheque/P.O./cash value 

NAME 

ADDRESS 

, , 
, , , , 
, , 
, , 
, 

p,01 --.-.- 
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PRACTICAL 
WIRELESS 

VOL 46 NO 6 

Issue 764 

OCTOBER 1970 

TOPIC OF THE MONTH 

Women, arise! 

WHAT 
with the establishment of the principles of equal 

pay and equal rights for women, the unisex concept 
and other such manifestations of emancipation, perhaps it 
is about time we did something about this parity of the 
genders in this hobby of ours. 

For long years, women have been favoured by manage- 
ment to perform those delicate tasks in assembly and 
inspection etc., so admirably suited to their special tempera- 
ment and this is increasingly evident in the radio and elec- 
tronics industries. But after leaving the factory or labora- 
tory they seem to lose interest. They want to wash their hair, 
go to the pictures or watch the telly, when what they really 
ought to be doing is getting to grips with F. G. Rayer's 
latest creation in Practical Wireless! 

With their gentle touch and infinite patience, the wiring_ 
up of the modern generation of miniature components 
ought to trouble them not the slightest. And think of the 
fruitful field for gossip that can be extracted from the tales 
of constructional triumphs "she said Radio Australia 
came booming out thefirsttime she switched on. She hadn't 
even got the dial on straight. And the colour scheme of 
the cabinet!" 

We admit that many ladies are involved in amateur radio 
but most of them take a fairly passive (or resigned!) part in 

the proceedings, eyeing with varying degrees of distaste 
the activities of their eccentric menfolk. Before the last war 
there were just two licensed lady radio amateurs among 
the ranks of several thousand in this country. The Services, 
however, took advantage of their usefulness as wireless 
operators and mechanics and this was the launching pad 
for many who decided to take up radio as a hobby-and as 
a hubby, for most of them seem to have been snapped up 
by male radio enthusiasts who realised they were on to a 

good thing! 
Today the number of licensed ladies is well over 50 

strong and still growing. But we could do with more support 
on the constructional side. We ought to persuade our 
betters to join us and let them share our pleasures (and 
agonies). Apart from brightening things up and allowing 
us more time with the hobby, we'd have another pair of 
hands to do some of the donkey work. But that is quite 
beside the point! 

W. N. STEVENS-Editor. 

NOVEMBER ISSUE WILL BE PUBLISHED 
ON OCTOBER 9 

NEWS AND COMMENT 

Leader 

News ... News ... News ... 428 

On the Short Waves by Malcolm 
Connah and David Gibson, 
G3JDG 

MW Column by Charles Molloy 

Practically Wireless by Henry 

CONSTRUCTIONAL 

Transistor & Diode Tester 
by J. Thornton Lawrence, 
GW3JGA 

Mini Organ by P. M. Delaney 

Electronic Digital Combination 
Lock by John Stuart 

I.C. of the Month, Motorola MFC 
4010P/Mullard TAA263 
Utility Amplifier by L. A. J. Ireland 

Transistor V.F.O. by P. Cairns, 
G3ISP 

Organ Pedal Bass Unit, Part 2 

by A. Lester -Rands 

Vibrasonic 25-50 Guitar Amplifier, 
Part 2 by F. C. Judd, G2BCX 

Notes on the General Coverage 
Receiver by F. G. Rayer, G3OGR 

Take 20, Add-on Tone Control 
by Julian Anderson 

OTHER FEATURES 
Audio Fair Competition 

Going Back by Colin Riches and 
Arthur Dow 
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NEWS... NEWS... NEWS... 
Radio Bristol 
Shown right is the v.h.f. service 
of Radio Bristol. Frequency is 
95.4MHz with horizontal polar- 
isation. Maximum e.r.p. is 5kW 
with a directional aerial. The 
inner and outer service area 
boundaries correspond to average 
field -strength contours of 60 and 
48dB (relative to 1 microvolt per 
metre) respectively for a receiving 
aerial height of 30ft above ground 
level. The field strength at a 
particular site may differ by 10dB 
from that indicated. 

R.A.E. Courses 
A Radio Amateurs' Examination 
Course is to be run this winter by 
Glasgow Corporation Further 
Education Department at: The 
Glasgow College of Nautical 
Studies, 21 Thistle Street, Glas- 
gow, C.S. 

The course will meet at the 
College on Tuesdays and Thurs- 
days from 7-9.30 p.m., com- 
mencing Tuesday, September 
15th, 1970. Enrolment will take 
place at the. College at 7 p.m. on 
the opening evening, and the fee 
for the course is £3, payable on 
enrolment. Students under the age 
of 18 on August 1st, 1970, will 
not be required to pay a fee. 

The syllabus of the course 
embraces theory, licence condi- 
tions, and morse instruction, and 
no prior knowledge is assumed 
or required. 
There will be a Radio Amateurs' 
Examination Course on Wednes- 
days, 6.30-9 p.m., starting Sep- 
tember 23rd. Enrolments: Wed- 
nesday and Thursday September 
9th and 10th, and Wednesday, 
September 16th, from 6.15-8.15 
p.m., Room 8, Acton Technical 
College, opposite Acton Town 
Hall, Acton, London, W.3. 

Fee: For three terms, £3. 
Lecturer: W. G. Dyer, M.I.E.E., 
G3GEH. 
The Cove Further Education 
Centre (Hampshire) will be run- 
ning a R.A.E. Course in mid - 
September. Further details may 
be obtained from P. D. Dimmick 
(Principal), Cove S e c o n d a r y 
School, St. John's Road, Farn- 
borough, Hants. 
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Mullard Ltd. recently announced 
details of a new car braking 
system using electronics. The 
system is designed to prevent a 
road wheel from locking when 
the vehicle driver applies too 
much force to the brake pedal. 
When a separate anti -lock con- 
trol is used on each wheel, not 
only can full steering be avail- 
able under maximum braking 
conditions, but shorter stopping 
distances result. The control cir- 
cuit monitors wheel speed by 
means of a toothed wheel 
mounted on the hub. A magnetic 
pickup fixed near this wheel sup- 
plies a pulse train to the control 
circuit. Pulse freqüency is pro- 
portional to wheel speed and 
so contains all information neces- 
sary to deduce deceleration, 
acceleration and speed. The cir- 
cuit senses the condition in which 
a wheel is likely to lock and if 
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Mullard puts the brakes on 
this tendency continues, energises 
a hydraulic solenoid valve to 
relieve brake pressure. 

Mullard Ltd. state that the 
whole system represents the re- 
sult of a research project carried 
out at their Research Lab. and 
further development of parts of 
the system must be undertaken 
by car and brake manufacturers 
before the device can be applied 
to cars during their manufacture. 

Pictures show the experimental 
circuit used for each anti -lock 
control and the anti -lock actuator 
inside the wheel. 
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NEWS... NEWS... NEWS... 
Bench vice for the radio shack 
The Lockjaw is a bench vice 
announced by the Vice & Work - 
holding Co. Ltd. The jaws give a 
remarkable capacity to grip diffi- 
cult shapes and delicate objects. 
With its suction clamp and `G' 
clamp, the Lockjaw is a very 
portable device. It can also be 
bolted down to a bench, and 
makes a very useful addition to 
the wireless `shack'. 

Grooves in the jaws enable a 
positive hold to be obtained when 
gripping washers, rods, printed 
circuits and components. Jaw - 
grips are available with a rubber 
face for delicate work or silicon 
metal for harder usage. The 
silicon metal ones are supplied 
as standard. One jaw provides a 
rocking motion so that the face 
adjusts to work which tapers. If 
this jawgrip is turned round it is 
locked into a straight position. 

The vice weighs under 4lb and 
the body is constructed of fine 
grain silicon alloy metal. It is 
claimed to hold as strongly as a 
typical cast-iron, type eight times 
heavier. Jaw width is 4in and 
overall length closed 8in. 

Price of the Lockjaw including 
silicon metal jaws is 86s. The `G' 
clamp base is 30s and the rubber - 
faced jaws for delicate work 14s 
a pair. Manufacturers are: Vice 
and Workholding Co. Ltd., 149a 
Crayford Road, Crayford, Kent. 

Gravesend.. . 

The above Club has now moved 
from King's Farm Community 
Centre, Gravesend, to n e w 
premises at the Northfleet 
Recreation Centre, Springhead 
Road, Northfleet, Kent, and meet- 
ings are held on Thursdays from 
7.30 p.m. to 10.30 p.m. 

They have taken larger 
premises as they are anxious to 
extend their membership and any 
person interested in Radio will be 
most welcome; there is no age 
limit. 

Anyone interested in joining, 
should contact, Allen J. Moules, 
after 7 p.m. weekdays at home- 
tel. no. Gravesend 2965. 

LS.W.C. 
The International Short Wave 
Club will be pleased to send 
readers a copy of their bulletin 
International Short Wave Radio, 
if they would care to make appli- 
cation to them enclosing return 
postage. The address is: Mr. 
Arthur E. Bear, 100 Adams 
Gardens Estate, London, S.E.16. 

Audio 70 
The date of the New Northern 
International High Fidelity 
Festival, at the Cairn Hotel, 
Harrogate, is September 18th - 
20th. Many well-known com- 
panies will be exhibiting. 

Mobile Conference 

One of the first large scale con- 
ferences on the subject of mobile 
radio was held at Brunel Univer- 
sity from June 30 to July 2. 
Organised by the Society of Elec- 
tronic and Radio Technicians, it 
comprised eleven contributions 
from both industry and users. In 
his concluding address, Mr. J. W. 
Grandey (Gresham Lion) Chair- 
man of the Conference Organising 
Committee, said that during his 
discussions with delegates he had 
been struck by the interest 
aroused by the contributions. He 
felt safe in saying that this Con- 
ference had been highly success- 
ful from every point of view; 
not least in bringing together 
over 120 representatives of all 
branches of this increasingly 
important field of electronics. The 
manufacturing industry was well 
represented as were the Home 
Office, Electricity and Gas 
Boards, Police and British Rail. 

Most of the material presented 
at this Conference was new and 
had not previously received a 
public hearing. Many of the dele- 
gates were unaware of the work 
being carried out by various 
organisations, such as the Home 
Office, in looking to the future 
of mobile radio. Mr. E. W. 
Crompton proposed the adoption 
of a new system of modulation, 
double side band suppressed 
carrier, which appeared to pro- 
vide two advantages, higher range 
and narrower bandwidth. Some 
of the recent work carried out 
by industry in providing new or 
better applications of mobile 
radio were also described. Mr. 
Welsh and Mr. Carey of Cossor 
proposed a system of vehicle 
location using phase measurement 
which had not previously been 
publicly described and Mr. N. C. 
Croft of Storno presented a paper 
on Automatic Extension Ringing 
from Vehicles. 

One of the pressing problems 
in this rapidly expanding field is 
frequency availability. This kept 
cropping up in discussion and 
was dealt with at length by Mr. 
D. B. Balchin of the Ministry of 
Posts and Telecommunications. 
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TRANSISTOR & D*ODE 
TESTE ' 

THORNTON LAWRENCE 

THIS TRANSISTOR AND DIODE 
TESTER IS THE FIRST OF A SERIES OF 
ARTICLES DESCRIBING A NEW LINE 
OF TEST EQUIPMENT. THE VARIOUS 
INSTRUMENTS, ALL IN MATCHING 
CASES, WILL PROVE WORTHY ADDI- 
TIONS TO ANY WORKSHOP. 

THE Transistor and Diode Tester to be described 
will rapidly check transistor leakage current 
and measure current gain (beta), over a range 

of collector currents, up to 5mA, for both n.p.n. 
and p.n.p. transistors. It is also suitable for check- 
ing semiconductor diode forward conduction and 
reverse leakage current. The tester is simple to build 
and contains only passive components. 

Circuit 
The d.c. beta, or hFE, of a transistor is the 

ratio of the collector current to the base current, 
beta= A simple set-up for measuring beta is 
shown in Fig. 1 The base bias is adjusted to give 
a convenient value of le and the base current Ib, 
is read off and the calculation made. 

Fig. 1. 

12Mí1 

0-500}íA 

Transistor 
under test 

OV 

-6V 

Fig. 2. 

c 0-500.uA 

Transistor 
under test 

o 
+6V 

OV 

-6V 

To avoid the necessity of reading Ib from a meter, 
the base could be fed with a known value of cur- 
rent, say lµA, from a known fixed supply voltage 
through a known value resistor, as shown in Fig. 2. 
The Ic, in µA, would then be a measure of the beta, 
e.g. 60/LA Ic would indicate a beta of 60. 

It is often useful 
values of Ic, and a 
shown in Fig. 3. 

In this circuit, R7 
meter and with S2e 
full scale deflection. 

VR1 

A Fig. 3. 

VR1 

to measure beta at different 
basic circuit for doing this is 

is a 5mA shunt for the 500µA 
closed, the meter reads 5mA 
If, for example, it is desired 

Transistor 
under test 

R7 

S2e 

-6V 

Fig. 4. 
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VR1 
10kf1 

'Set Ic' 56kí1 

R2 
1Mf1 

R3 
1MII 

500pA 

Terminals 

E B C 

47OpF T c 

ob Socket 

Ye 

C2 
470pF 

'Back off' 

Fig. 5 : Complete circuit of the transistor and diode tester. 

to test the transistor at 2mA Ic, VR1 is adjusted to 
provide sufficient lb to give an Ic of 2mA, as indi- 
cated by M I (accepting that VR2 and R6 have 
negligible effect on the accuracy of M1). 

The current through M I is then `backed -off' by 
an equal and opposite current, provided by VR2 
and R6, until M 1 indicates zero. This action may 
be more easily seen if the circuit is redrawn in the 
form of a Wheatstone bridge as shown in Fig. 4. 

With zero reading on M1, S2e is now opened, 

* components list 

Resistors: 
R1 10M S2 

R2 1M f2 
R3 1M 0. 
R4 56k S2 

R5 12k 2 
R6 1kS2 
R7 12 O. 

All 1W 5% carbon 
VR1 10k S2 potentiometer, wire -wound 
VR2 5005 potentiometer, wire -wound 

Capacitors: 
C1/2 470pF disc ceramic 

Switches: 
S1 2 wafers, each 3 pole 4 way, on Maka-Switch 

shafting unit (Henry's Radio) 
S2 1 wafer, 4 pole 3 way, on Maka-Switch shafting 

unit (Henry's Radio) 
S3 Push button (Micro Omron VAQ-40-45 (Henry's 

Radio) 

Miscellaneous: 
Ml, Meter, 500/LA f.s.d. (Henelec MRA-65B Henry's 

Radio) 
Die-cast box (Eddystone 6357P, Home Radio) 
Knobs (2-PK, 2 -WK, Radiospares) 
Terminals (3-Paignton PK 12K Home Radio) 
Transistor socket. Handle. Plastic feet. Battery con- 

nectors 

6V 

4 
o 

05 

S2e 

3 

2 
NPN 

4 

04 

2 
S1d 

Ic 5mA 500 Beta 
o o 

Ico' 50011A cl 0100 

S2 

thus disconnecting the 5mA shunt and returning 
M1 to 500µA f.s.d. 

To read beta, S3 is closed and the known current, 
Ib, provided by R1, causes an increase in Ic which 
is indicated by M 1. As previously mentioned, the 
value of Ib is chosen so that M1 gives a direct 
reading of beta. 

The backing -off current feed resistor R6, has a 
slight shunting effect on M1, making the meter read 
about 550µA f.s.d. The value of RI is therefore 
chosen accordingly and the facility of reading beta 
directly is retained. 

The method of testing applies equally to p.n.p. 
and n.p.n transistors, although provision must be 
made to reverse the polarity of the supplies, and of 
course the connections to MI. 

The complete circuit of the transistor tester is 

shown in Fig. 5, and here S1 is the `PNP-NPN' 
switch which also has a centre `off' position. 

The function switch, S2, switches the meter shunt, 
R7, the backing -off feed R6, and allows for two 
ranges of beta 0-500 and 0-100 to be provided by 
switching two values of Ib through R1 and R2+R3 
to the base of the transistor. 

Diodes may be checked by connecting between 
the emitter and collector terminals, when forward 
and reverse current is indicated. The forward cur- 
rent is limited to 500µA by R5. 

Construction 
The transistor tester is built in a 71 X 4i x 3in. 

deep Eddystone die-cast box, type 6357P. The lid 
of the box forms the front panel and the drillings 
for this are shown in Fig. 6. 

The meter Ml, is a Henrys `Henelec' MRA-65A 
5001LA moving coil instrument. It should be noted 
that this meter is a later type to the 65 series illus- 
trated in Henry's catalogue and has slightly different 
drilling requirements. 
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38 dia. 
To suit transistor socket 

8 dia. 

A Fig. 6: Drilling details of front panel. 

Fig. 7: Wiring diagram of tester. The wafers of switch S2 have been 
separated for clarity. 

VRt/3 
emitter 

+6V 

Inner 
Outer 

The switches are Radio - 
spares Maka-Switch types 
and it is important for 
these to be assembled with 
the markings on the switch 
wafer facing the switch 
mechanism. No spacers 
are used between the 
wafers but a 6BA washer 
is fitted between the front 
wafer and the switch 
mechanism. The connec- 
tions to the switch wafers 
are shown in Fig. 7. 

The tester is powered 
by two PPI batteries and 
these fit into the die-cast 
box as shown in Fig. 8. 
A strip of polythene or 
similar material is re- 
quired between the bat- 
teries to prevent an 
accidental short circuit 
between the battery con- 
nectors. Two 470pF disc 
ceramic capacitors, Cl 
and C2, are connected 
across the transistor 
socket and terminals to 
prevent parasitic oscilla- 
tion of the transistor 
under test. 

To give a good external appearance, the box is 
sprayed with one of the popular car enamel aerosols 
and lettered with Letraset lettering, sheet 209. 

Battery common 

432 



Fig, 8 : Positioning of the two batteries inside the case. 

Operation 
1. Before connecting the transistor or diode, check 

the settings of the controls, 

Set Ic 
Back off 
Function Switch 
Polarity Switch 

fully anti -clockwise 
fully clockwise 
to `Ico" 
to 'OFF' 

2. Connect the transistor to the terminals or socket 
and switch to `PNP' or `NPN' as appropriate. 
The meter now reads 0-500µA of collector 
leakage current with the base open circuit (Ico'), 
at a collector voltage of 6 volts. If the meter 
reads full scale, the transistor is probably faulty 
and no further tests should be made. (Some 
very large germanium power transistors may 
have leakage currents of this order and may 
not necessarily be faulty. These are outside the 
capabilities of this tester.) 

3. Set the function switch to `Ic.' 

4. Set the 'Set Ic' control for a suitable value of 
Ic. The meter reads 5mA f.s.d. For small a.f. 
and r.f. types 1-2mA is suitable, higher currents 
may be used for higher power types. 

5. Adjust the back -off control for zero reading 
of Ic. 

6. Set the function switch to 'Beta 500' or '100' 
and if necessary re -zero the meter with the 
back -off control. 

7. Press the Beta button for a direct reading of 
beta. 

8. Photo -transistors may be checked as normal 
transistors providing that they are not exposed 
to light. The sensitivity to light may be checked 
by setting the tester to Step 3 and alternately 
exposing and shielding the photo -transistor to 
and from light. The 'Set Ic' control should be 
set to minimum (anti -clockwise). 

9. In the testing of semiconductor diodes, the 
cathode should be connected to terminal C and 
the anode to terminal E. 

10. Set the function switch to Diode. 
11. Set the polarity switch to 'FOR' for the for- 

ward conduction test. The forward current is 
limited to 500µA. 

12. Set the, polarity switch to 'REV' for the reverse 
leakage test. The reverse current, 0-500µA, is 
measured at 6 volts. 

13. Switch OFF before returning the controls to 
th,- positions given in Step 1. 

Identification 
A simple method of identifying p.n.p. or n.p.n. 

transistors is to insert the unknown type in the 
socket and temporarily short circuit the E and B 
terminals with a piece of wire. With the function 
switch at `Ico',' turn the polarity switch to `PNP' 
and then `NPN,' the position which produces little 
or no current reading indicates the transistor type. 
The short circuit may then be removed and testing 
carried out in the usual way. 

P.W. BINDERS 
Preserve your copies of Practical Wireless. Don't 
let them become torn and dirty-buy a hard -cover 
binder for 158. Od. from: 

Binding Department, 
IPC Magazines Limited, 
Tower House, 
Southampton Street, 
London, W.C.2. 
Price includes post and packing. 

COME AND VISIT US AT THE 
1970 

INTERNATIONAL AUDIO 
FESTIVAL & FAIR 

OLYMPIA, LONDON W.14 

OCTOBER 20th -24th (10 a.m.-9 p.m. each day) 

The PRACTICAL WIRELESS stand will feature many 
constructional items. 

Completed tester. Compare with the wiring diagram, Fig. 7. 
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THE small organ to be described in this article 
can be built in an evening. If it is built as 
described, then it will give two octaves, one 

above and one. below `Middle C'. Full constructional 
details are given, so that even a relative newcomer 
to electronics should find no difficulty in building this 
organ. 

Circuit 
The organ consists of three sections, the circuit 

diagram being given in Fig. 1. Tr2 and Tr3 together 
form an astable multivibrator, tuned by VRI-VR25, 
R9, C5 and C6. It is sometimes difficult to make a 
transistorised multivibrator begin to oscillate. How- 
ever, by the omission of the emitter bias resistor to 
Tr2, the necessary imbalance is produced. 

The output transistor, Tr4, uses a transformer TI 
for its load to match the speaker. A tremolo is pro- 
vided by the low frequency oscillator Trl, and this 

R1 R3 
82k fl 4.7kf1 

1 

Cl C2 C3 
2.5pF 2.5yF 25pF Tr2 

IVTr1 

NKT212 

NKT214 

R5 
4.7k11 22kf1 

R2 
10 kfl 

R4 
4.7kf1 

R6 
lkfl 

R7 
100kí1 

1 C4 

R8 VR1-25 
(see 
text) 

signal is switched in by Si. The variable resistors 
VRI-VR25 are used to obtain the different notes. 

If a simpler organ is required (without a tremolo), 
then R1 -R7, CI -C4, Trl and SI can be omitted. 
Similarly a one octave instrument can be built 
requiring only 13 variable resistors. 

Construction 
The, organ is built on two pieces of Veroboard---- 

one with copper strips and one without. Before 
assembling any parts, the holes 'Y' should be drilled 
to clear 8BA. Beginning with the plain board, a 

P. M.DELANEY 

keyboard can be made. Using Ath inch `Cir-kit' strip, 
a series Of copper strips are laid out as shown in 
Fig. 2. Note that the corners of strips 2 and 24 are 
cut off slightly. 

Next the variable resistors are fitted around the 
edge of the board, and VR23-25 are placed in 
the centre. To ease the task of tuning, these are 
angled back, so that the tags come through the 
holes indicated. Wires are now connected along 
the top as shown, and underneath from the wipers to 
the copper strips. 

The wiper of VR1 goes by the wire numbered 1 to 
the note 1, etc. The notes 18 and 19 are connected 
on the top of the board. All the wires should be kept 
short and as close to the board as possible. A length 
of wire (about 11- inches) is attached to the point Z. 

The main part of the circuit can then be 
assembled. Firstly, the copper strips should be broken 
as indicated in Fig. 4. On the plain side of this board 
(Fig. 3), the connecting wires to the speaker, switch 

C5 
0.22jF 

C6 

o 
0.229F 

0 
S1 
Tremolo on/off TR3 

NKT214 

0 9V 

00V 

Fig. 1 : Circuit of the mini organ. Tr1 provides the tremulo effect, Tr2-3 form the multi -vibrator oscillator and Tr4 the audio amplifier. 
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Fig. 2: Layout of the 'keyboard'. Compare with heading photograph. 

and battery should be connected, and the wire from 
the point Z added. 

The resistors should be added next, followed by 
the capacitors (except C4). The switch and the output 
transformer can then be fixed in place, along with 
the shorting links. If the transformer specified is 
used, then the fixing tags should be removed, and 
the transformer glued to the board, using Araldite 
(or a similar adhesive). 

The four pins to the windings will fit directly onto 
Veroboard of 0.1 inch matrix the secondary wind- 
ing being nearest the edge of the board. Next the 
transistors can be soldered in. The base diagrams are 
given in Fig. 5. It is important to get the wires the 
right way round, and to use a heat shunt between 
the soldering iron and the transistor can. .A pair of 
pliers held firmly onr'the wire being soldered will 
make an excellent heat shunt. 

If C4 is not provided with an insulating sleeve 

Close-up of some of the pre-set potentiometers which enable the 
organ to be tuned 

around it, then one must be put on the emitter lead 
of Tr2, which passes underneath. C4 can then be 
fixed in place. The capacitors C5, C6, and TrI, Tr2 
and Tr3 should be laid against the board. 

The stylus can be easily made from an old ball- 
point pen. The ball tip is removed, and the end 
soldered over-this removes the possibility of any 
ink coming onto the keys (see Fig. 6). The cut down 
body (about 4 inches) has a slot cut in one side at 
the end, and a wire passed through here, and 
soldered to the back of the metal part of the pen. 
This is then glued back in the plastic body, the wire 
pulled out through the slot, and the end cap replaced. 

About a foot of wire is then left from the end cap 
to the point A49 on the Veroboard, to which the 
free end is fixed. The speaker is connected to the 
wires provided for it, and the battery leads connected 
to a suitable battery connector. 

Tuning 
Each note is sounded by touching the stylus tip 

against the corresponding copper strip. The prototype 
was tuned using the services of a musician and a 
tuning fork. From the A of the fork, the top C was 
tuned (using VR1), then the notes 2, 3 and 4 tuned 
to be of equal intervals in pitch, until note 4 (`A') 
corresponds exactly to the tuning fork. 

The rest of the tuning is completed in a similar 
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Fig. 3: Lower circuit board which forms the base of the organ. This board may be deeper, as shown in the photographs. 
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manner --getting equal intervals between successive 
notes. When completed, notes 1, 13 and 25 should be 
at octave intervals apart. If an alternative method is 
required, then the.notes can be tuned to be of the 
same pitch as the corresponding note on a piano. 
The long strips of copper on the keyboard are 
equivalent to the white notes on a piano the short 
strips to the black notes. 

Whichever method is' used, once a note has been 
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set it should be left-the tuning is incremental, so 
altering one note will affect all the notes below it in 
the chain. The values of the variable resistors used 
in the prototype should be used for the range sug- 
gested (VR1 and VR14-VR25 are 5k11, VR2- 
VRI3 are Ik12). Higher values would work of course, 
but tuning would become difficult. Once tuning is 
complete, the keyboard and switch should be bolted 
to the circuit board using 1 -inch 8BA bolts. 
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Fig. 4: The copper strips should be cut away as shown above before components are mounted on the lower circuit board. 

X 

w 
V 

U 

T 

S 
R 

a 
P 

D 
N 

M 
L 

K 

J 

H 

G 

F 

E 
D 

C 

B 
A 

436 



* components list 

Resistors : 

R1 82kû R8 2.2kû 
R2 10kû R9 13k1-2 

R3 4.7kû R10 2.2kû 
R4 4.7kû R11 1O09 
R5 4.7kû R12 39kû 
R6 1kû R13 47f SW 5 % 
R7 100kû 
All resistors SW 5% unless otherwise noted. 

VR1, VR14 to VR25 (13 off) 5kû 
VR2 to VR13 (12 off) 1kû 
All subminiature vertical skeleton preset potentio- 
meters 

Capacitors : 

Cl 2.54uF 6V elec. C5 0.22µF polyester 
C2 2.5µF 6V elec. C6 0.22µF polyester 
C3 25µF 6V elec. C7 2.5µF 6V elec. 
C4 250µF 6V elec. 

Semi -conductors : 

Tri NKT212 Tr3 NKT214 
Tr2 NKT214 Tr4 ASY26 

Miscellaneous : 

Veroboard, 5 x 2in, 0.1in matrix, copper clad. 
Veroboard, 3 x tin, 0.1in matrix, plain board. 
Cir-kit strip, Sin, 5ft. card. Small slide switch. 
Output transformer, ratio 9.2:1 (Radio spares T/T4) 
Speaker, 3 ohm. Ball point pen. 8 BA nuts and 
bolts. 

Components 
Although it is possible to use fixed value resistors 

in place of VR1-VR25, the tolerances of other parts 
(CS and C6 in particular) make variables more 
satisfactory. The required values of resistance do not 
equal the standard preferred values anyway, and the 
extra cost is minimal. Suitable variable resistors are 
the series PN sold by Messrs Electrovalue. 

Emitter 

ASY26 

Base 

Emitter Collector 

NKT212, NKT214 

Fig. 5: Base diagrams of transistor connections. 

The capacitors may, of course, be substituted by 
components of higher voltage rating. Cl, C2, C3 and 
C7 could well be from the Mullard C426 series for 
instance. The speaker is specified only in its imped- 
ance (3 ohm), the size being unimportant. Because 

} 

Salt tip 
removed 

Fig. 6: Stylus made from a ball -pen. 

Slot in 
end cap 

1 

e I Full Name 1 I 
Address 

' 
I 

of this no details for a case are given. 0.1 inch Vero - 
board is specified for ease of assembly, as VR I -VR25 
and TI have tags at multiples of this dimension. 

It will be noted from the photographs that the 
piece of Veroboard used for the circuit board is 
larger than that specified-however the size specified 
is sufficient to accommodate all the parts. The total 
cost for a complete instrument should be under £5, 
a single octave instrument without tremolo would 
come to about £3.10.0. 

Photograph of lower circuit board. Compare with Fig. 3. 

Alternative Circuits 
As stated earlier, the tremolo can be omitted with- 

out affecting the rest of the circuit. The pitch of the 
instrument can be raised by decreasing R9 or C5 
and C6. If C5 and C6 are made 0 I i4F, the instrument 
will play an octave higher than that described. The 
setting of VRl-VR25 will however be different, so 
a composite device is not really practicable. It is 
possible to use a higher impedance speaker (about 
80 ohm) without a matching transformer. It will then 
be necessary to reduce, or possibly even omit R13. 
If required, a switch can be inserted in the negative 
battery lead. In use the organ will remain in tune 
even when the battery voltage falls from 9 volts to 
6 volts, and having two octaves will play many 
simple tunes. r 
I 
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ELECTRONIC DIGITAL COMBINATION 

`-' iiic K 
THE need for a money -making game, for a 

Scout Coffee Morning, which was a little 
more sophisticated than the well tried `Screw - 

eye along the bent wire', resulted in this digitally 
switched combination lock. 

PRINCIPLE 
The principle of operation is that a code number. 

0 to 7, is set up on a 3 pole 8 way rotary switch. 
The switch is connected in 1-2-4 binary form to a 
set of three toggle switches, each toggle switch cor- 
responding to one pole of the rotary switch. 

For the combination lock to be 'opened', it is 
necessary to set the three toggle switches (binary 
1-2-4) to equal the code number set up on the rotary 
switch. A correct setting completes the circuit 
through the switches thus opening the lock. A table 
of binary-decimal equivalents is shown in Table 1. 

If the code number is unknown, the chances of 
setting the toggle switches to the correct number, 

S2 S3 
(1) 

S4 
(2) 

S5 
(4) 

0 0 0 0 
1 1 0 0 
2 0 1 0 
3 1 1 0 
4 0 0 1 

5 1 0 1 

6 0 1 1 

7 1 1 1 

B1 
9V 

S3 

(1) 

TABLE 1 

52b 

(2) 

S2c 

(4) 

o 
1 

2 

3 

4 
5 
6 

R1 
56011 
NAM 

R2 
3.9kí1 

JOHN STUART 

in one try, are 8 : 1 against. To improve these odds, 
for the player, it was decided to allow three attempts 
at any particular combination. The chances of win- 
ning are now 8:3 against, but having three attempts 
psychologically encourages the would-be safe- 
cracker to feel that the odds could possibly be in 
his favour. 

Two indicator lights, red and green, are con- 
nected so as to indicate the failure or success of 
the attempt. However, this display on its own seemed 
a little tame for the effort involved and it was 
decided that a more dramatic `failure' indication 
and an attractive reward for a successful attempt 
was required. 

To satisfy these requirements, a mock `safe' was 
built which had an electrically opening door and a 
suitably loud bell mounted on top. The general 
arrangement of the combination lock and safe can 
be seen in the photograph. 

For the commercially minded, small chocolate 
bars were used as bait and we charged 3d. for 
three goes. About 35s. profit was made during one 
Coffee Morning. 

Open 
green 

Tr1 
MJE520 

LP2 
Alarm 

red 

O 

B2 T4 5V 

N.O. 

Tr2 
MJE520 

Fig. 1: Circuit of the combination 
lock. The bell and latch LI are 

contained in the 'safe'. 
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HOME RADIO (Components) LTD., Dept. PW, 234-240 London Road, Mitcham, CR4 3HD . Phone 01-648 8422 

Ever had 
karn+aFndapar+;tis?o 
At some time or another most constructors of radio and electronic projects get 
hit by this complaint! The symptoms? Depression ... exasperation ...headaches Ù 

... weariness ...sore feet, etc. The causes? Frustrating hours spent in thumbing 
through inadequate out-of-date catalogues, making numerous fruitless phone 
calls, tramping or touring from shop to shop-all in a vain attempt to locate some 
vital components. 

Here is the answer to the problem-the Home Radio Components Catalogue 
a world renowned medicine for preventing the complaint or for quickly clearing up 

the trouble if symptoms have already begun to appear! Just send the coupon with 
8/6d plus 41- postage & packing, and your copy will be despatched immediately. 
In its 350 pages over 8,000 components are clearly listed, over 1,500 of them 
illustrated. A cross-reference Index and a 30 -page Price List enable you to locate 
your components without any trouble. 

Once you have your Home Radio Catalogue you can, 
if you wish, make life even easier for yourself by join- 
ing our Credit Account Service. Then you can order 
by telephone any time of day or night, Sundays in- 
cluded! No need to bother with postal orders, cheques 
registering envelopes every time you order. We send 
prepaid envelopes and only one payment is required 
each month. So simple! 
Write for details or telephone : 01-648 8422. 

The price of 12/6 applies only to catalogues 
purchased by customers residing in the U.K. 

I 

I 
I 

POST THIS COUPON NOW 
with your cheque or P.O. for 12/6 

BM MIMI Mlle IMO BMW WM VIM MBE BIM «OM IBM BIM IMIMI 

Please write your Name and Address in block capitals ' 
NAME 

' 
ADDRESS ' 

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

L 

I 
I 

'MBE NNW MN AI 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone OI-722-4090 

EXPRESS POSTAL SERVICE, SAME DAY DESPATCH BY FIRST CLASS MAIL 

ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO MAKER'S GUARANTEE 

OAS 5/9 
OB2 6/- 
014 4/6 
1.111 4/8 
1A5 6/- 
1A76T 7/8 
101 6/6 
102 9/- 
I08 7/- 
105 4/9 

6DO 37- 
6E6 7/8 
131,1 1818 
6F60 6/- 
OF6M 18/6 
8E12 8/8 
6F13 8/6 
8E16 10/- 
6F18 7/8 
6F28 14/8 

12A8 1878 
12A06 7/13 
12AD6 7/13 
12AE6 18/8 
12AT8 4/13 

12AT7 8/9 
121.118 4/9 
12AU7 4/13 

12AV6 6/8 
12AV7 9/- 

OSAS 8/3 
88A8 8/- 
90A0 6718 
90AV 87/13 
90CG 84/- 
900V 88/8 
90C1 18/- 
15082 14/6 
15002 6/9 
301 80/- 

2O8CC 111-/- 
E18000 8/- 
E180F 19/- 
2182CC28/8 
EASO 1/6 
EA76 18/- 
EABC80 6/6 
EAC91 8/- 
EAF4210/- 
21334 8/- 

EL72 1073 
EL81 10/- 
EL88 7/6 
EL84 4/9 
2L85 8/- 
EL88 8/- 
EL91 4/13 

IGLU 6/8 
EMOg 7/6 
2M81 7/6 

-PC800 773 
P0084 8/8 
PC086 8/13 
PCC88 9/9 
PC089 9/13 
P0018910/6 
PC0805 18/9 
P0080616/6 
P0280018/9 
PCFBg 8/13 

81.61 878 
TH4B 10/- 
TH233 7/- 
TP22 11/- 
TP26 8/- 
TP2620 8/9 
UABC80 6/6 
UAF42 10/8 
UB41 6/8 
UBC41 9/- 

-VT661 ß7- 
VU111 7/8 
VU120 13/- 
VU120Al2/- 
VU183 7/- 
W68 10/8 
W78 6/9 
W77 8/8 
W81M 18/6 
W101 88/33 

ASY2I 833 
A8Y28 8/8 
A8229 10/- 
B1181 10/- 
BA102 9/- 
BA116 818 
BA116 6/- 
BA129 8/13 

BA180 8/- 
BCY10 6/- 
BCY12 61- 

()AO 2/8 0 A1 8/8 
0A47 2/- 
OA70 8/- 
0A78 8/- 
0A79 1/9 
OM 1/9 
0A86 1/6 
OA88 4/- 
OA90 8/13 

1D6 7/6 6F24 18/8 12AX7 4/8 802 113/13 EB41 4/6 EM84 6/8 PCF82 8/8 UBC81 7/- W107 8/- 
5/- 

0A91 1/9 

IDO 9/6 6925 18/- 12AY7 9/9 808 16/- EB91 2/8 EM87 7/8 PCF84 8/- UBF80 6/9 W729 1ß/- BCY83 
4/6 

0A95 1/9 

IFD1 8/8 OF2O 6/8 12BA6 8/- 305 18/8 2B041 9/8 EYSI 7/6 PCF86 10/- UBF89 619 XFY12 9/8 
X24 18/13 

BCY34 
ECY38 5/- 

0A200 1/- 
0A202 IFD9 4/8 

I0O , 6/- 
611.28 14/- 
6F29 6/- 

1213E6 6/9 
1281176/- 

306 18/- 
807 11/9 

213081 13/13 

28090 4/- 
2281 7/- 
EY83 11/- 

PCF87 18/- 
PCF200 18/8 

UBL21 9/- 
U092 6/8 
00084 8/- 

141 10/- 
281 5/9 

BCY39 4/6 
8/6 

0A210 9%8 

1H60T 7/- 
IL{ 2/6 

6F30 8/- gm 8/- 
12E1 17/- 
1236GT 8/8 

956 2/- 
1821 10/8 

EBC91 6/8 
2BF80 8/9 

EY84 10/- 
EY86/87 6/13 

PCF80018/- 
PCF801 7/- UCC85 7/8 268 6113 gC107 4/CZ11 8 

BC108 8/6 
ÓAZ2001g%8 

ILD6 6/- 6000 16/- 12J70T 8/8 5769 10/- EBF88 8¡- EY88 8/8 POF802 9/- UCF80 8/8 X64 18/6 
BC113 6/- OAZ20110/6 

IL/45 8/- 61160T 8/- 12K6 10/- 6060 6/8 EBF89 8/8 EY91 8/- PCF80514/- 001121 9/- X65 101- OAZ202 9/- 
IN6áT 7/9 gJ6G 8/9 12K76T 6/9 7193 10/6 EBL21 12/- EZ35 6/- PCF80611/6 

U0Hg1 18/6 X10L 80/8 B0116 b/- OAZ208 9/8 
1PI 7/- 1p1OAZ204 0 6/9 

BJ66T 4/13 
6J8 8/- 

12Q70T 5/- 
128A76T8/- 

7475 14/- 
A1834 20/- 

EC63 12/8 
EC64 10/- 

EZ40 7/8 
EZ41 8/8 

CF808 14/6 
pCH2O018/3 IIOL82 7/- 

10/- 
R109 881- 
X119 8/6 

BC118 418 
BD119 9/- 

91- 
OAZ206 9/- 

1P11 8/8 6370 4/9 12807 5/- A2134 19/8 EE70 4/9 EZ80 4/8 PCL82 7/8 UCL83 
10/- Z63 4/9 BFY50 91- OA Z208 9/- 

HO 6/8 637 6/13 12807 4/13 A3042 15/- EC86 12/8 EZ81 4/9 PCL83 10/- UF41 
UF42 9/- Z152 4/13 BFY51 4/- áAZ20710/6 

184 4/9 6270 9/- 12827 8/- AC2P2N EC88 18/- EZ90 4/8 P0L84 718 8/9 Z329 18/- 1311.252 4/8 OAZ210 7/- 
185 4/8 8K7 4/8 12877 4/8 19/8 EC92 8/8 FC4 18¡6 P0L85/805 UF80 

IIF86 8/9 Z719 4l8 BF154 5/- OAZ213 7/- 
1T4 2/9 6K8G 4/- 128117 4/9 AC2PEN/ E0031 15/6 FW4/500 9/- 9/- Z729 6/8 BFI59 6/- OAZ22416/6 
1114 6/9 6L1 19/13 128Q7GT8/- DD 19/8 ECC32 4/6 15/- PCL88 8/8 UF88 

UF89 6l9 Z749 14/8 BFI88 4/- 0019 86/- 
8.87 18/8 6L80T 7/9 14117 9/8 ACOPEN 7113 ECC33 81/8 FW4/800 PCL88 15/- UL41 10/13 Z759 b0/- BF173 7/8 0022 7/6 
2D180 7/- 
2D21 6/8 

6L7 18/8 
8132 5/8 

1487 15/- 
38 19/8 

AC044 23/6 
AC/PEN (6) 

ECC40 11/- 
ECC81 8/9 

16/- 
6Z30 7/- 

PCL80016/8 
PCL80113/9 01,46 12/8 

11184 8/8 
Trarufetore 
and diodee 

BF180 BI- 
BF181 8h- 

0028 7/6 
0024 7/8 

2X2 4/9 6118 8/- 19AQ5 4/9 19/8 E0082 4/6 GZ32 9/- PEN45DD UM80 8/8 INI12410/8 1381185 ßl- 0026 7/8 
3A4 4/- 6L39 27/6 19H1 40/- AC/PEN (7) 20083 4/6 0Z33 12/8 18/- URIC 10/8 22404 81- BTX34/400 0C26 6/- 
8A6 10/- 6LD12 6/8 20D1 18/- 19/6 E0084 818 GZ34 10/- PEN48 4/- 0U6 7/- 2N96ß 10/6 40/- 0C28 9/- 
3B7 5/- 6LD20 9/8 20D4 20/6 AC/T111101- E0085 5/8 GZ37 14/13 PEN453DD UUB 14/- 2N3768101- BY100 3/6 0029 9/- 
8D6 3l9 8N70T 8/8 20F2 14/- AC/TP 19/8 E0088 8/- H30 5/- 1918 UU9 7/8 2N2147 17/- BY101, 8/- 0035 7/8 
11Q4 7/8 6P16 4/9 20L1 20/- ARP3 7/- 20088 7/- HABC80 8/8 PENA419/8 011111j9124/9 2N2297 4/6 BY705 3/8 OM 7/8 
8Q6GT 81- 6p28 ßb/_ 20P1 17/6 ATP4 8/8 ECC91 8/- 111,13C 4/- PEN/DD UY1N 9/- 2N2369A4/8 BY114 8/8 OC88 8/13 

894 6/9 6pL12 8/8 201'3 18/- AZ1 8/- 200189 9/6 1:11,23 8/- 4020 17/8 UY21 9/8 2N2613 7/9 BY128 8/- 0041 10/- 
3V4 818 6Q70 13/- 20P4 18/6 AZ91 9¡8 E008041ß/- 111,41 3/9 PFL20011/9 UY41 7/6 2N3063 13I8 BY127 8/6 0042 18/13 

4D1 8/9 6Q70T 8/6 20P5 80/- AZ41 10/8 E0080727/- HL41DD PL33 19/8 Uy85 5/9 2N3121 50/- BYY23 20/ - 0043 83/8 
SR4GY 10/8 6R70 7/- 25A8G 5/9 B36 6/6 ECF80 6/8 19/8 P0,36 9/6 U10 9/- 2N3703 3/9 BYZ70 6/- 0044 2/- 
53.740 6/8 627 11/- 2616G 6/6 B319 8/8 ECF82 6/6 HL42DD 9/- PL81 9/6 U12/14 7/6 2N3709 4/- BYZ11 5/- 0044PM 8/8 
6V46 7/6 68A7öT 7/- 26Y5 6/- B719 5I8 ECF86 9/- EVES 10/6 PL81A 10/8 018 15/- 2N8886 201- BYZ1.2 6/- 0045 2/- 
5180T 5l6 68A7 7/- 25Y6G 8/6 B729 18/- ECF8044E/- HVR2A1018 pL83 6/8 U17 6/- 2N398810/- BYZ13 b/- OC46M 8/- 
628 9/- 68C7GT 13/6 25Z4G 8/- BLBS 10/- 20E805 12/8 IW3 5/6 PL83 8/6 U18/20 16/- 28323 10/- BYZ15 85/ 0C46 8/- 
SZ4G 7/ 6807 13/- 25Z5 8/- CL23 18/13 ECH21 12/6 IW4/350 6/6 PL84 8/8 U19 34/8 AA119 8/- CG12E 4/- 0065 22/8 
6/80L2 12/- 60117 8/- 25Z6G 8/6 CVO 10/6 ECH36 5/9 IW4/500 8/- P1302 12/- U22 7/9 AA120 8/- C08411 4/- 0070 8/8 
6A8G 6/6 6837 6/13 3001 6/8 CV63 10/6 E01142 12/9 KT2 5/- PL500 18/- U25 13/- AA]29 3/- FSY11A 4I8 0071 2/- 
0A07 8/- 68K7GT 4/8 30C15 13/- CV271 18/8 E0881 5/9 KT8 84/8 PL504 18/8 U28 11/9 AAZ13 5/6 F8Y28A 418 0072 2/- 
OAGg 4/- 13SN7GT 4/8 30C17 16/- CV428 19/- ECH83 8/- KT41 19/6 P1505 28/9 U31 6/- AC107 3/- 004 13/6 0073 18/- 
84135 8/8 68Q7GT 7/8 30018 14/- CY1C 10/8 ECH84 7/6 KT44 20/- PL508 27/10 033 89/8 AC113 5/- ODO 5/8 0074 219 
6AJ8 5/9 6887 4/- 30F5 16/- CY31 7/6 ECL80 7/- KT83 5/- P1509 28/9 1135 16/8 AC114 8/- GD6 5/8 0076 2/- 
6AK6 6/- 6U4GT 12/- 3OFL1 13/9 Dl 1/8 ECL82 6/6 KT86 17/8 p1802 15/- U37 34/11 AC127 4/8 GD8 4/- 0076 g/6 
6A26 6/- 
OAKS 6/6 

6070 10/8 
6V00 0/6 

30FL2 15/- 
SOPLOS 16/- 

D41 10/8 
DOS 6/- ECL83 9/- 

ECL84 19/- 
KT74 12/6 
KT78 19/6 PM84 7/9 

PX4 a6/8 
U43 7/6 
1/45 16/6 

AC128 4/- 
A0164 6/- 

GD9 4/- 
ODIO 4/- 

0070 8/- 
0076D a/- 

6AL6 2/8 824 4l8 30FL13 8/- DAC32 7/- ECL85 11/- KT88 34/- 1'125 8818 U47 13/- AC156 4/- 0011 4/- 0079 8/- 
63.M6 3I8 6X5GT 6/- 30FL14 14/8 DAF91 4/3 ECL88 8/- KTW8112/8 pY31 6/6 U49 11/9 AC157 bl- 0012 4/- 0081 2/- 
6AQ6 5/8 
OARS 20/- 

6Y6G 8/- 
6Y70 12/8 

30LI 8/8 
301.15 18/9 

DAF96 8/13 
DCC90 10/- 

ECLL800 
80/- 

KTW82182 
KTW83 6/- 

py32/33 
10/- 

U50 5/6 
U51 5/8 

AC185 5/- 
AC166 5/- 

0D14 10/- 
GD15 8/- 0081D 2/ - 

0081M 6/- 
6AT8 4/- 7A7 1818 30L17 16/8 13134 10I8 EF22 12/8 LN152 7/- py80 8/- U78 4/9 AC387 12/- GD18 41- 0082 9/3 
6A06 5/- 7AN7 8/3 30P4 12/- DF33 7/9 EF36 8/8 LN309 10/- Pyg1 5/8 U78 4/8 AC168 7/8 GET103 4l- OC82D 2/8 
6AV6 618 7B6 10/9 30P451R17/6 DF91 2/9 EF37A 7/- LN319 18/9 PY82 5/8 0107 18/8 AC189 8/6 GET113 4/- á083 4/- 
6B8G 2l6 7B7 7/- 30P12 13/9 DF96 8/8 EF39 5/- LN339 13/9 PY83 6/9 U151 7/8 AC176 11/- GET116 8/6 

GET118 4/- 0084 II/- 
OBA6 4/6 7C6 6/- 30P18 6/6 DF97 10/- EF40 10/- LZ319 6/8 PY88 8/9 U153 5/8 AC177 5/8 

0ET119 4/- 0C323 4/6 
813E8 4/9 7118 16/- 30P19 12/- D1130 16/13 EF41 10/- LZ929 8/6 PY301 12/8 U154 518 ACY17 8l- 

GET573 7/6 00139 4/4 
6B060 20/5 7F8 12113 30PL1 13/9 D1163 6/- EF42 8/6 M8162 12/8 PY500 81/8 13191 18/8 A0218 5/8 

0E7587 8/6 OC140 19/- 
6BH6 7/8 7117 6/13 30PL13 15/8 DH78 5/- EF54 12/13 ME1400 14/9 py800 7/8 0192 5/8 ACY19 3/9 

GET872181- ÓC169 iR 
BBJB 8I8 
BBQS 4/9 

7R7 18/- 
7V7 6/- 

30PL14151- 
30PL15 15/- 

01177 4/- 
DH81 10/9 

EF73 8/8 
EF80 ' 4/8 

MHL4 12/6 
M1110612/8 

pygOl 8/9 
PZ30 9/8 

U198 8l9 
11251 14/6 

ACY20 8/8 
ACY21 8/9 02T873 8/- 

0ET88210/- 
00172 4/- 
00100 4/4 

6BQ7A 7/- 7Z4 8/6 35A3 10/- D11101 25/- EF83 9/8 MU12/14 4/- QQV03/10 U281 8/- 
8/- 

ACY22 8/8 
6ET887 4/8 0020I 6/6 

6BR7 15/9 9BW6 7/- 35A5 15/- DH107 17/11 EF85 6/8 11X40 18/6 24/- 1328'l A0Y28 4/- 
öET889 4/6 00202 419 

613118 12/6 9D7 15/6 35D5 18/8 DK32 7/3 EF86 8/3 N78 40/3 Q875/2018/6 U291 10/- AD140 7/6 
GET890 4/6 OC203 4/6 

6B87 25/- 1001 25/- 35160T 8/8 DK40 10/- EF89 8/- N108 87/10 Q8150/15 0301 11/- AD149 8/- 
GET898 4/6 OC204 6/6 

6BW6 14/8 
68W7 18/- 
6826 4/6 
6BZ6 6/- 
804 6l- 

1002 10/- 
10C14 8/8 
1001 8/- 
1002 14/7 
10F1 15/- 

35W4 4/8 
35Z3 10/- 
35Z4GT 4/9 
35Z5GT 6/- 
42 5/- 

DK91 6/13 
01192 9/- 
DK96 7/- 
DL33 8/- 
D135 4/9 

EF91 8l3 
EF92 2/6 
EF94 5/- 
EE95 6/- 
EF97 10/- 

N152 9/8 
2308 17/8 
N329 8/6 
N339 25/- 
N359 9/6 

12/6 
QV04/7 18/8 
211 19/8 
R12 7/6 
R16 34/11 

0329 14/8 
U339 18/13 
13381 5/9 
13403 13/6 
U404 7/8 

ADT14012/6 
AF108 10/- 
AF114 4/- 
AF115 4/8 
AF117 4/8 

OET897 4/6 
GET898 4/6 
GEX13 8/6 
GEX36 4/6 

10/- 

OC205 7/6 
00206 10/- 
00812 8/- 
OCP71 83/- 
ORP1210/8 

OC6GT 8/- 
806 3/9 
809 14/8 
6012 619 18/7/- 8017 13 8017 
6CD6G 83/- 
60116 7/- 
80L8 8/8 
60W4 18/- 
6D8 7/8 

1039 9/- 
10F18 7/- 
16FD12 8/9 
101,14 7/3 
101.03 9/- 
10101110/- 
10P13 13/- 
10P14 20/- 
10P18 6/6 
101'1.12 7/- 

43 10/- 
SOBS 7/- 
6005 8/3 
60CD8G4313 
50L6GT 9/- 
62KU 14/8 
S3KU 14/8 
72 6/8 
77 10/8 
78 4/9 

DL92 5/9 
D194 6/8 
D1.96 7/- 
DL810 9/8 
DM70 8/- 
DM71 7/13 
DY86/87619 
DY802 9/8 
E8OF 24/- 
283F 94/- 

EF98 10/13 
EF183 8/- 
EF184 8/- 
EF804 80I5 
EFP80 10/- 
E1190 7/8 
EL32 818 
EL34 10/6 
2127 17/3 
EL41 11/- 

N389 18/9 
N379 13/13 

N389 12/- 
N709 4/9 
P61 10/6 
PABC80 7/8 
PC86 1013 
PC88 10/8 
PC95 8/8 
PC97 8/8 

R17 17/6 
R18 10/- 
R19 7/8 
RIO 11/9 
RG1.240A 

89/8 
2234 7/8 
Sp4 9/- 
151130 18/8 
ßP42 12/8 

0709 4/9 
U801 19/8 
114020 7/6 
VP13C 
VP23 5/- 
VP41 7/6 
VR75 24/- 
VR105 8/- 
VR150 13/- 
VT61A 7/- 

8'8' ... of thrACMe 

AF119 3/- 
AF121 8/- 
AF124 7/8 
AF 6/- 
ÁF139 18/- 
AF178 13/8 
AF180 9/6 
AF181 14/- 
AF188 11/- 
AF239 7/8 

OC (OFT 118/119) 

0E238 
0E3145 6/13 
GT3 6/- 
Ml 2/10 
M3 8/10 
MAT100 7/9 
MAT101 8/13 
MAT120 7/9 
MAT121 8/6 
OA6 6/8 

8/6; LP15 

88261 5/- 
841036410/ 
8T127610/- 
8X1/6 3/O 
1114706 6/- 
2Z30 5/- 
Y646 8/6 
Y728 8/6 ZE 

package (AC113, 
MATCHED TRANSISTOR BETE 1-0044 and 2-0046 ß/6; 1-OCBiD and 2-0001 7/8; 1-á082D and 2-áC82 
AC164, AC157, AA120)10/8; Postage 6d. per set. ß.T.0.1 watt Zener diodes. 2.4v: 2. v: 3.0v: 3.6v: 4. v: 18v: 15v: 16v: 20v: All 3/6d. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

ELECTROLYTI CS. Can types: 8x 8mfd/500v 8/6; 8X I6mfd/500v 10/-; I6mfd/500v 8/3; 16X I6mfd/500v 10(9; 16X 16X I6mfd/275v 9/-; 16X 32mfd/450v 10/9; I6mfd/ 

600v 15/9; 32mfd/500v 11/9; 32 X 32mfd/350v 11/-, 32 x 32mfd/450v 6/-; 50 X 50mfd/275v 10/-; 50 X 50mfd/350v 6/-; 50X50 X 50mfd/350v 15/-; 60 X 250mfd/275v 9/9; 64 X 100 

mfd/450v23/6;64X I20mfd/350v8/6; (00X200mid/275v8/6; I00X200mfd/350v23/6; IOOX200X60mfd/300v22/6; 100X300X 100 X I6mfd/275v27/-; 100X400 
fd/275v25/6: 

I00x400x I 6mfd/275v 28/-; I00mfd/I00v 5/6; 200mfd/350v 15/-;200X200X I00mfd/350v 32/-; 300 X 300mfd/300v 38/6; 500mfd/100e I2/-; I000mfd/50v 7/-; 

16/6; 2000mfd/50v 16/6; I0000mfd/30v 36/, 4mfdI500v 319; 5mfdll5v 
Tubular typas: I mid/15v 1/6; I mfd/25v 2/6; Imfd/500v 3/6; 2mfd/15v 1/6; 2mfd/25v I/6;2mfd/ 150v 2/6; 2mfd(500v 3/9; 4mfd q/15v 1/6; mfd/I50v 2/6; 

1/6; 5mfd/50v 2/6; 8m04/15v 1/6; 8mfd(150v 3/-; Bmfd/450v 2/6; 8mfd/500v 4/6; 8 X 8mfd/450v 3/-; 8 x 16mfd/450v 3/3; I Omfd/ 15v 2/-; 10mfd/25v 1/6; I Omfd/50v 2/-; I6mfd/ 15v 

1/-; 16nifd/25v 1/6; I6mfd/450v 2/9; I6mfd/500v 5/9; 16X I6mfd/450v 3/6; 25mfd/15v 2/3; 25mfd/25v 2/-; 25mfd/50v 2/-; 32mfd/15v 1/3; 32mfd/350v 3/-; 32mfd/450v 3/3; 

32X 32mfd/350v 4/9; 40mfd/ 1ßv 1/6; 50mfd/ 15v 1/-; 50mfd/25v 2/-; 50mfd/50v 2/-; 50mfd/350v 3/6; 64mfd/ 10v 1/6; 64mfd/450v 11/9; 100mfd/ 12v 2/-; 100mfd/ 15v 2/-; 100mfd/ 

25v 2/-; 100mfd/50v 2/-; 100mfd/450v 16/6; 250mfd/25v 2/-; 250mfd/50v 4/-; 500mfd/25v 31-; 500mfd/50v 4/6; I 000mfd/ 12v 2/6; 1000mfd/25v 5/-; I000mfd/50v 71-; 2000mfd/ 

25v 6/-; 2000mfd/50v 9/-. 

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME! 
Terme of business-Cash with order only. Post/Packing 6d per item. Orders over 85 post free. No C.O.D. Any parcel insured against damage in transit for Bd. extra per order. Hours of businew 

Mon.-Fri. 9.00 to 5.80 p.m. Sate. 9.00 to 1 p.m. Complete list of modern and obsolete valves, resistors, condensers, transformer,, etc., with terme of business 1/-. Please enquire for any Item 

not listed with B.A.R. Please note that no enquiries can be answered unless a S.A.E. Is enclosed for reply. Minimum export order 826. 
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* components list 

Resistors : 
R1 560 II 
R2 3 9k f2 

R3 5601) 
R4 3ef2 

All PA/ 5% 

Semi -conductors: 
Tr1J2 MJE520 Motorola (L.S.T. Components) 

Switches : 

S1 Single pole, push -to -make push switch 
S2 3 wafers, each 1 pole 8 way, rotary 
S3 Single pole, change over, toggle 
S4 Single pole, change over, toggle 
S5 Single pole, change over, toggle 
S6 Single pole, on -off toggle 

Miscellaneous : 
LP1/2, Lamps 8V 0.2A m.e.s. RL1, Reed operating 
coil Type 1 with dry reed switch Type 10RSR 
(Radiospares). L1, Modified P.O. Type 3000 relay, 
200 ohm coil. Bell, AC/DC 4.5V. Batteries, 9V PP9, 
4.5V 1289 (Ever Ready). 

CIRCUIT OPERATION 
The complete circuit is shown in Fig. 1. When 

the settings of S3, S4 and SS are such as to equal 
the setting of S2, (correct combination), continuity 
exists between the rotor of S2a and the common 
connection of S5. 

In this condition, the closing of SI (push button) 
will cause +9 volts to be applied to the collector 
circuits of Trl and Tr2 and to Rl. 

This results in Trl conducting, causing the. `OPEN' 
lamp, LPI, to light and the latch solenoid, LI, to 
be energised, thus opening the safe door. 

In the event of the setting of 53, S4 and S5 not 
equalling the setting of S2, (incorrect combination), 
there will be no continuity through the switch sys- 
tem. 

In this condition, the closing of Si will cause +9 
volts to be applied to the collector circuits of Trl 
and Tr2, as before, but Trl will now be non -con- 
ducting. 

This results in TrI col- 
lector being at approxi- 
mately +9 volts, LPI 
remaining unlit and LI 
de -energised. 

The positive voltage at 
Trl end of R3 causes Tr2 
to conduct, lighting the 
`ALARM' lamp, LP2, 
energising the reed relay 
RL1 and thus ringing the 
alarm bell. 

A separate 4.5V battery, 
is used to drive the alarm 
bell, as 9V is rather exces- 
sive for the type of bell 
used. Switch S6 is included 
in the bell circuit so that 
the bell may be muted if 
the lamp indication only 
is required. 

The layout of the components Is not at all critical. The two transistors 
are bolted to the chassis to the right of the reed solenoid. 

CONSTRUCTION 
The switch system, lamp batteries and other com- 

ponents are housed in a conventional aluminium 
chassis, size 10x 6+ X 2in. The layout of components 
is not critical and the general arrangement can be 
seen in the photographs. 

The rotary switch, S2, does not have any posi- 
tional markings on the knob, so as not to indicate 
the combination setting to the contestant and thus 
increase his chances of opening the safe. 

The safe is built from ¡in. blockboard and could 
be scaled up or down to suit individual require- 
ments. 

The method of construction is shown in Fig. 2. 

Material 3/4 block board except for back (hardboard) 9'X 91/2 

Fig. 2: Constructional details of the 'safe'. 
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Fig. 3: (top) Details of the latch mechanism and relay modification. 
(below) photograph of completed control unit. 

Receiver 
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The electrical latch is 
made from a Post Office 
type 3000 relay. The relay 
is modified by soldering a 
brass latch to the toe of 
the relay armature as 
shown in Fig. 3. 

The relay is mounted 
on its side by either sol- 
dering the metal bobbin 
cheek to a brass backing 
plate or by using a suit- 
able curved clip fitting 
over the relay bobbin. 

The moving part of the 
latch is formed by a small 
angle bracket fixed on the 
side of the door. 

The automatic opening 
mechanism is a crude but 
effective arrangement 
using two Meccano strips 
and a rubber band. The 
arrangement is shown in 
Fig. 3. It should be noted 
that the mechanism is on 
the underside of the top 
of the safe and that the 
drawing and photograph 
show how it appears when 
the safe is inverted. 

Close-up view of latch mechanism and door catch. 

OPERATION 
1. Set Combination Switch S2 to any position. 
2. Set bell switch S6 to 'ON' if bell is required. 
3. Contestant sets S3, S4 and S5 to his choice. 
4. Contestant presses Sl, (OPEN or ALARM 

operates). 
Note: S2 must be changed to a new combination 
after each attempt or set of attempts, to obtain the 
desired odds. 

COMMENTS 
Although the Electronic Digital Combination Lock 

is used as a game, an extension of the number of 
digits could form the basis of a commercial com- 
bination lock having an easy and rapid change of 
combination. 
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Metrosound 
Audio 

Products 

ST. 20 Stereo Amplifier 
Good looks apart the ST.20 offers 

outstanding performance equal to am- 
plifiers selling at two or three times the 

price which makes it one of the best buys on the High Fidelity market. 

All silicon solid state circuitry using 20 transistors and 2 diodes 
provides a full 20 watts r.m.s. output (10 watts r.m.s. per channel). 
Conservatively rated components are used throughout to ensure 
long term reliability and stability. Press button selector switches are 

a feature of the ST.20 for magnetic phono, crystal phono, radio 
tuner, tape, mono/stereo and on/off facilities. 
The slimline cabinet in teak veneers and the front panel fascia of 

Stereo 10-10 Compact System 
Expertly designed and providing outstanding quality reproduction. Not just 
another compact system but a true "sound centre" incorporating an all 

silicon transistor amplifier, Garrard 3000 autochanger and two Metrosound 
HFS.10 speaker systems. Output 20 watts rms. (10 watts rms. per channel) 
Bass, Treble, Volume and Balance controls. Input for tuner. Tape record 
outlet. Price £77.6.4. 

Please send full details of 

ST.20 Amplifier Li 10-10 Compact Speakers 

NAME 

ADDRESS.... 

L 

brushed anodised aluminium finish with 
gleaming silver trims combine to give a look of 
expensive and stylish elegance. 
Size 151" x 3f" x 10". 
Price £36.0.0. 
"Its performance is not just on the fringe 
of the specification - as happens with 
many low-priced amplifiers - it is well 
within it and well within the require- 
ments for hi-fi" 

F. C. Judd "Hi-Fi Sound" August 1970 

ACCEPTED BY THE 
COUNCIL OF INDUSTRIAL 
DESIGN FOR INCLUSION 

IN DESIGN INDEX 

Metrosound Speaker Systems 
MODEL HFS.10 10 watts handling capacity. 8 ohm impedance. Teak 

finish. Size 14" x 9" x 7". As used in the Stereo 10-10 Compact System 
and available in matched pairs at £26.3.8. 

MODEL HFS.20 20 watts handling capacity. 8 ohm impedance. Teak 

finish. Size 23" x 111" x 102". Price £18.10.0. each. 

Available from all leading high fidelity dealers 
Designed and Manufactured in England by 

11 metrosound 
Metrosound Manufacturing Co. Ltd., Audio Works, 

Cartersfield Road, Waltham Abbey, Essex. 
Telephone: Waltham Cross 31933 
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* 
* 
and 
quality 
speakers 
reproduced 
brilliant 

This MONTH'S 

High-fidelity reproduction 
Substantially increased 

do not shift * Earpieces 
superior to conventional 

can match the 
at concert 

treble tones 

Best Buy ... 
AKG K50 Dynamic 8 Stereo headphones 
Complete with spare 

Gear 

muffs. 

value £10/8/0d./ Price £1 u p &lp. 

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. 

due to broad frequency response (20-20,000Hz) 
stereo effect * Headphones fit the head gently 

Tone fit ears snugly (Cardanic suspension) * 
loudspeakers. * Only expensive studio loud- 

reproduction quality of the K50. * Music can be 

hall volume (t), preserving the lower bass notes and 
without causing any strain to the listener. 

l f( -,PLUGS? 

GARRARDCSP25 
mk II £10.19.6 carriage 

Normal price £15.11.4 
Single record playing unit. 
Features Include cue and pause 
and automatic pick-up return and 
switch off. 
Wired with mains cable and 5ft. 
twin screened stereo cable, 

5 pin din plug. 10/6 extra. 
AP75 Complete with base and 
cover £25 plus 15/- carriage. 

Pack 107 5 Pin DM .. .. 4/-d. 
Pack 108 3 Pin Din .. .. 3/ed. 
Pack 1351" Jack .. .. 5/-d. 
Pack 130 1" Jack Stereo .. 9/6d. 

Pack 100 Phono 
Loudspeaker Plug .. 3d. 

Pack 2 6 5 
ack 230 3 

pin Socket .. .. 6/-d. 
Pack 234 Loudspeaker Socket.. 6/-d. 
Express delivery 6d. per unit postage. 
Ready-made Leads 
3 pin to 3 pin Din .. .. 12/6 
3 pin to open end .. . 10/6 
5 pin to 5 pin Din 
5 pin to open end 
5 pin to 4 phono plugs .. 18/6 
All leads approx. 6ft. in length. Post 
free, by return. 

PLINTH & COVER £5.5.0 
Unbeatable Va lue plus 10/- p. & p. 

Suitable for ATOO; SP25; 3000; 2500; 3500. Superb 
finish. Spindle can be left in position with cover on. 
Cover of neutral smoke tint perspex. 
Also available for AP75; SL99; SL75 £6.17.6 plus 
10/- carr. 

Replacement Stereo 
DIAMOND STYLI 
8TA 9TA 9TAHC 
GP91 ST4 ST9 
EV28 GC8 151.each 

EMI lOw matched 
loudspeaker set 450 

Our price 75/- inc. 5/- p. & P. 

others on recluses p. A p. 1/6 

Countdown SPEAKER 
Tead Cabinet 

q £12 insurance 
&carr. 7/6 

- 

1 
Tr -g 

13}' z 8}- elliptical 
loudspeaker and in - 
dependent high tre- 
quency units with 
associated crossover 
network. Frequency 
range 55 to 13000 Hz. 

A speaker of out- 
standing specifi- 
cations and tech- 
nical merit. Solid 
teak cabinet size: 14"x10'16.: 
Originally designed for use with our 
Countdown stereo budget system 
but now available separately. 

The cone of the bass 
unit has a surround designed for high 
travel giving freedom from distortion 
when operated at low frequencies. 

Also 350 KIT 20W 
Frequency range: 20 to 20,000 Hz. 
£7.10.0 plus 8/- p. A p. 

Also 150 KIT 10W 
3, 8 or 15 ohms 50/- plus 8/- p. & P. 

SINCLAIR Project 60 
SAVE nearly £5 Normal price £23.18.0d. 

et i, lik_ Designed for building Into plus 

7 plinths etc., complete with £19 101 - 

two. 26 Output stages carr 
(20 watt) and power supply unit. Send S.A.E. for full technical brochure. 

SINCLAIR 2000 AMPLIFIER SAVE6gns. Our price 23gns. 

Magnetic cartridges it SONOTONE 
Diamond / Cartridges ... 
styli 95/ (erami Diamond 

821 - 
plus 2/6 P. & P. 

(Ceramic) list price ß2/- 
p Sensitivity: 9TA 8OmV A7/6 
Today's value £6.' 9TAHC 55mV/cm/see -. 
Stylus replacement rma minimum at 45° at plus 
can be carried out without removing 1,000Hz measured on 2/6 
cartridge. Fully guaranteed. Decca SXL2057 P. & P. 

Ronette 105 Stereo cartridge (Sapphire 78 Diamond LP) 25/- 2/6 p. & p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tel: 01-8881662 

M. & B. RADIO 
38 BRIDGE END, LEEDS 1 

Telephone: 0532-35649 

VHF FM/MW/LW 
TRANSISTOR RADIO 
BRAND NEW 10 tran- 
sistor plus 4 diode table 
model of well known 
British manufacture. The 
highly polished wood 
cabinet, speaker and pre - 
assembled chassis are 
supplied separate and 
only require fitting to- 
gether and the 2 speaker 
connections making. 
CHASSIS & CABINET 
£9.10.0. SPEAKER 25/- 
carr. paid. 
STC STEREO/MONO HEADPHONES. Brand new lightweight high 
quality comfortable padded headphones for stereo or mono use. Weight 
10 oz. 20 c/s to 20 Kc/s 300 ohms per earpiece. Supplied with details of 
matching circuit for 15 ohms using only 3 resistors. 54/- plus 4/- PP. 

12 VOLT TRANSISTOR INVERTERS. 12vdc input. 270vdc at 150mA 
approx output. Transformer 2in x 2in x 1{in mounted on aluminium 
case thin x 2}in x 4in. Weight 15oz. 65/- plus 4/- pp. 
TRANSISTOR MODULATOR PRE -AMP PANEL. BRAND NEW 4 
transistors plus 1 diode. 41in x 23in. Fitted with pre-set microphone gain 
control and mod filter. Originally used to drive an NKT404 which 
drove a pair of NKT404s. Supplied brand new c/w circuit of complete 
modulator. 22/6d plus 1/6 pp. 
TRANSISTOR AUDIO AND MUTING PANELS. Brand new set of 
3 panels. Audio panel with transistor gate originally used to drive an 
NKT404 output transistor. 2 muting panels with Schmitt trigger circuit 
to operate the gate on the audio panel. 8 transistors in all. Supplied with 
full circuit 22/6d plus 2/6 pp. 
455Kc/s FM I.F PANEL. Brand new but faulty 6 transistor panel 
usually low in gain. 12/6 plus 1/6 pp. 
HAND TELEPHONES. Brand new radiotelephone type press to talk 
handsets. 12/6 plus 1/6 pp. 
VHF AERIAL C/O RELAYS. Used but OK. 6 or 12v. 4/- plus 1/6 DP 
60 UNTESTED MIXED TRANSISTORS 5/- plus 1/- pp. 
60 UNTESTED MIXED DIODES 216 plus 1/-12P. 
USED TESTED VALVES. 12AX7/ECC83 2/6. 6BJ6 1/6. 6AQ5/EL90 
2/6. ECF80 2/-. 6AT6 1/6. 

ALSO VARIOUS VHF EQUIPMENT IN STOCK 
S.A.E. AND 6d. STAMP FOR LISTS 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED 

SETS IRS, 185, 1T4, 364, 3V4 DAF91, DF91, 2íK91, DL92, DL94. 
Bet of 4 for 18/6, DAF96, DF 96, DK96, DL96, 4 FOR 28/-. 

IA7GT 7/6 
1H5GT 7/8 
1N5(1T 7/9 
113.5 0/9 
105 4/8 
1T4 2/9 
384 5/9 
3V4 6/9 
5Y30T 6/9 
5Z40 7/8 
6/30L2 12/- 
BALS 9/8 
6AM6 2/9 
6AQ6 5/8 
6A86 6/- 
6AT6 4/6 
6AU6 4/8 
6BA6 4/6 
6BE6 4/9 
6BJ6 8/6 
6C50 4/9 
6E14 9/- 
6E23 14/2 
6F2b 12;8 
6J50 4/9 
6K70 2/6 
6K80 2/9 
685701 4/8 
6V60 8/8 
6V60T 6/6 
6%4 4/8 
6R50T 6/9 
10E18 7/- 
10P13 12/- 
12A17 8/9 
12A178 4/9 
12AU7 4/9 
12A%7 4/9 
12K80T 7/8 
19B06G17/6 
20F2 18/6 
20P3 11/9 
20P4 18/8 

2bL80T 6/- 
25U40T11/8 
30C1 8/8 
SOC15 18/- 
30017 16/- 
30C18 18/8 
30E5 18/- 
30FL1 12/9 
SOFL1214/6 
30FL14 14/8 
30L1 6/6 
301,15 18/- 
30L17 16/8 
30P4 12/- 
30P12 18/9 
30P19 18/- 
30PL1 12/9 
30PL13 14/6 
30PL14 14/- 
35L6GT 8/9 
S5W4 4/8 
35Z40T 5/- 
6063 12/8 
807 9/- 
AC/ V P216/8 
AZ31 9/8 
B349 13/- 
B729 12/8 
CCH35 18/6 
CL33 18/6 
CY31 6/9 
DAC32 7/8 
DAF91 4/8 
DAF96 7/8 
DF33 7/9 
DF91 2/9 
DF96 7/8 
DH77 4/8 
DK32 7/8 
DK91 6/9 
DK92 8/8 
DK96 7/8 
DL36 6/- 

DL92 6/9 
DL94 6/9 
DL96 7/8 
DY86 6/9 
DY87 6/9 
EABC80 6/6 
EAF42 10/- 
EB91 2/8 
EBC33 8/- 
EBC41 10/ 8 
EBF80 6/9 
EBF89 6/8 
ECC81 2/9 
ECC82 4/9 
ECC83 7/- 
ECC85 6/- 
ECC80418/- 
ECF80 6/8 
ECF82 8/8 
ECH36 8/- 
ECH42 12/9 
ECH81 6/9 
ECH83 8/8 
ECH84 7/8 
ECL80 7/- 
ECL82 6/9 
ECL86 8/- 
EF37A 8/8 
EF39 4/9 
EF41 11/9 
EF80 4/6 
EF85 6/8 
EF88 8/8 
EF89 6/8 
EF91 2/9 
EF183 5/9 
EF184 6/6 
EH90 8/8 
EL33 9/9 
EL34 9/6 
EL41 11/- 
EL84 4/9 
EL90 

18/8 
14/8 

8/8 

8/8 /9 
7/6 
7/8 
6/6 
8/- 
8/- 
4/6 
4/9 
8/9 
9/9 

16/8 
KT61 9/9 
KT88 16/9 
LN329 14/6 
N78 17/6 
P61 10/- 
PABC80 7/- 
PC86 10/8 
PC88 10/8 
PC98 8/6 
PC97 8/- 
PC900 7/6 
PCC84 6/8 
POC85 8/- 
PCC88 9/- 
PCC89 9/8 
PC0189 9/9 
PCC805 18/- 
PCF80 6/6 
PCF82 6/6 
PCF86 9/- 
PCF80018/8 
PCF801 6/9 
PCF802 9/- 
PCF80518/8 
PCF806 11/8 
PCF80814/8 
PCL82 7/8 

6/8 i PC L83 12/- 

EL500 
EM34 
EM80 
EM81 
EM84 
51187 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
0Z32 
0Z34 

PCL84 7/8 
PCL85 9/- 
PCL86 8/8 
PCL88 14/6 
PCL80016/8 
PENA4 8/6 
PFL20011/9 
PL30 9/9 
PL81 9/8 
PL82 8/- 
PL83 8/8 
PL84 
PL500 
PL504 
PL508 
PM84 
P%25 
PY32 
PY33 
PY81 
PY82 
PY83 
PY88 
PY800 
PY801 

8/8 

18/8 

É/8 
10/- 

5/8 
10/- 

818 
0/9 
69 
7%8 
7/8 

R20 12/- 
8132150A 

18/8 
U25 18/- 
1126 12/- 
U47 18/8 
U49 12/- 
U78 4/8 
11191 12/6 
U193 8/8 
U251 14/6 
17301 10/8 
U3'29 14/6 
U801 19/8 
UABC80 6/6 
UAF42 10/8 
UBC41 10/ - 

READERS RADIO 

UBF80 6/9 
UBF89 8/9 
UCC84 7/- 
UCC86 7/8 
UCF80 7/8 
UCH42 12/8 
170581 6/6 
UCL82 7/- 
UCL83 11/9 
UF41 10/8 
UF85 6/9 
UF89 6/9 
UL41 12/- 
11L44 80/- 
UL84 7/- 
UM80 5/- 
175184 4/6 
UY41 7/8 
UY86 6/9 
VP4B 18/6 
W77 8/6 
Wile 7/- 
Z77 4/8 
Transistors 
AC107 8/6 
AC127 2/6 
AD140 7/8 
AF116 8/- 
AF116 8/- 
AF117 4/- 
AF126 8/6 
AF127 8/8 
OC28 5/- 
0C44 9/8 
OC45 9/8 
0071 2/6 
0072 8/6 
0075 9/8 
0081 9/8 
0081D 8/8 
0082 8/5 
0082D 2/6 
00170 4/8 

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

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per 
valve extra Any Parcel Insured against Damage in Transit ad. extra 
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NEWS FOR 
DX LISTENERS 

THE BROADCAST BANDS 
Malcolm Connah 

AA Frequencies in kHz Times in GMT 

IN the past it has always been thought that the 
summer months were a time when most enthu- 
siasts had very little time for listening on the 

bands. The amount of mail that I have received in 
the last few months has convinced me that this is 
not so. I sincerely hope that this trend will continue 
and reports will continue to pour in. 

Because of the large number of reports that I 
now receive every month I have been forced to be 
more selective in choosing the material that I use. 
In the future I would be obliged if all reports gave 
accurate details of the station heard, such as fre- 
quency, time and programme details. Reports which 
conform to this requirement will stand a much better 
chance of being published. 

When I started writing this column a year ago I 
said that it would be my policy to try and include 
as much material as possible from the more exotic 
stations. This is still my policy and with the large 
number of reports coming in I can select these more 
interesting stations. I will, however, continue to 
mention the more common stations, as I have found 
that among the beginners to the hobby who read 
this page there is a real demand for these easier 
stations. 

Members Logging and News 
Des Walsh of Little Baddow feels that all civilised 

countries should operate a short-wave service. He is 
particularly interested in the fact that the Republic 
of Ireland has no such service. He has tried to get 
them to start such a service but with no success. 
He would like all readers who are interested in this 
problem to write to Radio Telefis Eireann to ask 
them to start a short-wave service. 

Malcolm Cheeseman of Llanberis in Caernarvon - 
shire is using a 20 -year -old Pye domestic receiver 
and a 24 foot vertical aerial and he logged the fol- 
lowing stations: 

7065 Radio Tirana, Albania at 1840 
9625 Radio Israel at 2045 GMT. 

11672 Radio Pakistan at 2005 
11815 Trans World Radio, Bonaire at 0035 
15160 Radio Ankara, Turkey at 2205 
15345 Radio Kuwait at 1645 
17890 HCJB, Ecuador at 2330 
J. Trewick of London Colney has heard some 

very interesting stations in the last month: 
11955 BBC Far Eastern Relay station with ident. 

at 1658 and at close down at 1815 
15165 Radio Damascus, Syria at 1930 in English 
15240 ABC Australia with news in Eng. at 2145 
15320 ABC Australia at 2155. 
R. F. Bruce of Angus in Scotland has an Eddy- 

stone 940 receiver and an indoor Joystick which 

enabled him to hear: 
5050 Radio Tanzania until sign -off at 2000 

11735 Radio Morocco, English news at 1715 
11955 BBC Far East Relay, ident. at 1815 
15020 The Voice of Vietnam in English at 2000 
15165 Radio Damascus, Syria, English news at 

1930 
21690 WIBS, Grenada heard at 2100. 
Stephen Wainwright of St. Helens has again used 

his Skyrover Mark II receiver and 100 foot long- 
wire to good effect: 

9625 Radio Trans Europe with test transmissions 
for the U.K. from 1345 to 1415. 

15345 Radio Kuwait in English with news at 1830 
Stephen also reports that HCJB are issuing QSL 

cards without requiring the information stated in 
this column in the June issue. 

Roy Patrick of Derby sent in the following 
interesting information: 
South Africa: Radio RSA broadcasts to the U.K. 
at 1800-1850 on 21480 and 15250, the former fre- 
quency gives the better reception. 
Kenya The Voice of Kenya on 4915 is audible with 
a fairly good signal with a programme in Swahili 
at 1900. 

Terry Gibbs of Swindon heard the following 
stations: 

11800 Italian Broadcasting at 1930 to 2000 
17860 ABC Australia at 2130 to 2230 
21495 Radio Portugal at 2030 to 2100. 
Regular reporter Geoffrey Gilliam of London 

S.E.12 has been on holiday but still managed to 
send in the following log: 

4865 Azores with talk in Portuguese at 2157 
4870 Dahomey, vernaculars and music at 2137 
4915 Ghana, talk in English at 2156 
4940 Kiev, classical music at 1935 
5058 Tirana, classical music at 2145. 

Mervyn Winters of Co. Antrim used his AR88 
and 12 foot whip aerial to hear : 

9009 Israel heard at 2115 
9560 Amman, Jordan, heard at 1600 

11960 All India Radio, Delhi at 2015 
15265 Radio Afghanistan at 1800 
17855 NHK, Japan heard at 0700. 
With apologies to all those reporters whose con- 

tributions I have not used I will end with a log 
from Glen Morgan of Tredegar: 

3204 Ibadan in English at 2205 
3380 Malawi, dance band music at 2025 
4774 Libreville, African music at 2205 
6540 Pyongyang in English at 1935. 

Please note that by the time this article is pub- 
lished I will have changed my address and all reports 
should be sent to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex, by the 17th of the month. 
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IT just isn't fair. Every month the contest types 
come last, so, just to show there's no hidden 
meaning in it, let's start off by seeing what's 

happening contest -wise. September 12 -13th, WAE 
DX phone contest; 13th, 3.5MHz field day (go on, 
have a listen all you h.f. types); October 3 -4th, u.h.f./ 
s.h.f. contest. The 10 metre phone contest on 
October 10 -11th, should prove an interesting one, 
while for those not too far from London there is 

a lecture at the Institution of Electrical Engineers 
on the Trans -Arctic Expedition. You get a cup of 
tea, too! 

P. Newman (Bucks.) reckons we ought to have 
a page of logs from home-brew equipment only. 
Start dusting the cobwebs off that old t.r.f. you 
built and get listening! I agree that there is a greater 
sense of achievement in bagging some good DX 
on a hornebrew. (You wait until my 600 transistor 
receiver is finished --Cor, think of the gain.) 

M. Bernstein (Lancs.) finds that the mornings are 
the best time for a listen on 14MHz. S. Ireland, 
down in Kent, is giving serious thought to building 
a 144MHz converter "to give Glyn Richards some 
competition." Steve also claims that the 5B4NZ 
heard on topband (Amateur Bands, August issue) 
was flying the Jolly Roger because the only recent 
licence in that area was 5B4ES. (Well shiver me 
dipoles.) 

In spite of a patchy period, Steve Ireland (Kent), 
HRO MX, 67ft. end fed, bagged these on 3.5MHz: 
CR6IV, CT1MC, CT2AK, OJfDX (Market Reef), 
PY3BAD, PY5XQ, PY7AF, UW9AF, VECNEF/G5, 
VP8FL, VP8KF, ZB2BY, ZS5XA, 6W8DY, 9V1PP. 
Tuning h.f., a listen on 21MHz brought sigs from: 
AX9AC, AX9SS, AX9XI (Christmas Island), 
CR6CA, CT2AK, CXSBV, EA8BQ, EP2SW, 
FHCVP, HM5PF, HS1ACW, IS1DFO, KG6AAY, 
KL7FBK, KP4CH, KR6HB, KR8BY, KV4FZ, 
KX6HW (Marshall Island), KZSAM, LU2DAW, 
LX1SD, MP4BFO, MP4MBB, OA8V, OD5BA, 
OX3LP, OJCDX, PJ9JR, PZ5RK, TA1TR, TU2CW, 
VP2VI, VP5HZ, VS6DO, ZB2BY, ZC4CB, ZE5JU, 
ZS6DH, 3V8AL, 5A5TH, 5B4ES, 5H3JL, 5N2AAE, 
5V4JS, 5Z4M0, 6W8AL, 7Q7BC, 8P6BQ, 9F3USA, 
9G1GD. Perhaps I didn't connect that antenna after 
all. 

N. Sanderson (Edinburgh), CR45, 200ft. long wire 
went s.s.b. spotting on 14MHz. Stations observed: 
AP5HQ, AX2ARZ, AX3XJ, AX4HA, AX7GK, 
AXOLD, CE3BE, CR6MT, CR7GJ, CT3SC, 
DU1FH, EA8FS, ET3DS, GB3GWC, GC3VJX/ 
OHS, HC2SO, HK3BCA, HR2HHP, JAIOWT, 
K5ARJ, K6ZDP, K7TGF, KAIKSO, KH6OR, 
KL7EBK, KP4DHV, LU2HC, LX1RC, OJODX, 
OX5BL, PJ9HH, PY7ACQ, PZ1BW, SUIMA, 
TA2AE, VE2BEO, VOICA, VP7NA, VR6TC, 
W6TSQ, W7IM, XE1YM, YA1EXZ, YB2AO, 
YKIAA, ZD8DB, ZE1DG, ZF1GC, ZL4CX, 
ZS2OF, ZS6IK, 4U1ITU, 4X4QA, SZ4UK, 7Q7JO, 
7X2SMA, 9M2PR, 9QSMP, 9U5DP, 9Y4US. 

R. Dinning (Ayrshire), HA350, PR3OX, RQ1O, 

THE AMATEUR BANDS 
David Gibson, G3JDG 

Frequencies in kHz Times in GMT 

380ft. wire at 50ft., has spent a ten -week spell in 
hospital. I,t doesn't seem to have affected his skill 
with a receiver as his 21MHz log shows: CR7GJ, 
EL1CA, EL2DU, EP2SW, HR1SR/P/HR2, 
HS1ACW, MOH,KR6KB, KS6DH, OHONJ, 
OJQDX, TU2CS, VU2IXP, W5YSL/P/DU1, 
XW8DM, XW8DS, YBQ}BD, ZD9B'M, 3V8AL, 
4U1ITU, 5A5TH, 5H3JR, SN2ABG, 5Z4GK, 
6W8GE, 6Y5GB, 7P8AB, 9F3USA, 9L1GQ, 9M2VI, 
9Q5WF, 9V1PP, 9X5AA. 

A. Crooks (Leicester), RAI, PR30, 45ft. end fed, 
heard CR6IE, on 14MHz, CR6MX and 9G1GT on 
28MHz while 21MHz s.s.b. brought: EL2L, IIPL1, 
PY2HY, PY7GAH, VU2KV, ZD8JK, ZS6AD, 
4Z4BG, 5N2AAE, 5U4JS, 9J2PV, 9U5DP. 

J. Moore (Leicester) claims that topband, eighty 
and forty were a dead loss this month and bemoans 
time -base QRM on 160 from local tele's. I reckon 
that's the transmission of spurious signals, report 
them to the GPO! 

John's bets on 14MHz s.s.b. were: CR6EV, 
OX5AP, PY2ELT, UL7JG, VR6TC, ZP5CF. Fifteen 
metres produced: CE3OE, CRi6LG, JA1TRL, 
VE3GJU, 4Z4DX, 8P6BQ. The gear is a CR100/2, 
a.t.u. and 13Oft. end fed. Putting a home-brew f.e.t. 
converter in front and tuning 24.9 -26'9MHz gave 
a.m.,type squeaks on 144MHz from: G2JF, G2BKC, 
G3DAH, G3TDR, G3TXB, G3VCV, G3WRD, 
G8VZ, G8CKT/P (Surrey), G8AXZ, G8BJK, 
G8BPO, G8BYB, G8CIW, G8CQX, G8CRN, 
G8CUW, G8DAS, GC2FZC. The same band but 
s.s.b. raised: G2CIW, G3LQR, G3SOA, G6UW, 
PAGCML (near The Hague). 

A Garex converter feeding a PR30 and CR7OA 
from an 8 -element Yagi is located at Wendover and 
the controls titivated by N. Richardson. A peep at 
144MHz revealed the following stations: G3AOS/P, 
G3LHO, G3LXP/P, G3PNA, G3PRM/P, G3TQF/P, 
G3UES'/P, G3VPE/P, G6GN, G8BCQA, G8BDJ/P, 
G8CGX/P, GW3ITZ, GW3UCB, GW8ACG/P, 
GW8BEB/P, GW8BHY/P. 

V. Koopman (Lancs. but on holiday at Windsor), 
RA1, Joystick at 15ft., had some success on 7MHz 
(more success than I did I might warble). Dragged 
from the dreaded forty (still screaming) were: 
AX9XI, CR9AK, FP8CS, HSIABO, JW8MI, 
KJ6CF, SVOWO, UK3ABA, VQ8CZ, VR6TC (Pit- 
cairn Island, VS6DO, W2HCW, YA1SG, 7P8AB, 
9N1 MM -all on c.w. (splendid, splendid) except W, 
7P8 and 9N'i. 

The same gear on 21MHz raised: CE6DP, 
FO8BW, GM3MNM/MM near Capetown, IR(XPS, 
JX8IL (Jan Meyen Island), KM6DQ, LU3AQ, 
TR8DG, VR2EK (Fiji), VR4EE, VU2BEO, ZD9BN, 
9G1GD-all s.s.b. 

Please note that the deadline for the month's logs 
is the 15th of each month, that is, they should reach 
me by the 15th. If they arrive later, they are too 
late for the current issue and "out of date" for the 
following one. So please slaves, letters to 5 Edward 
Close, St. Albans, Herts., before the 15th -Ta! 
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THE 

MW COLUMN 
As the evenings start to draw in, medium wave 

stations in North America can be logged as 
early as midnight. Among the first to be 

heard are an interesting group in Newfoundland right 
at the low frequency end of the band. There are 
three networks. The Canadian Broadcasting Cor- 
poration (CBC) operates CBT 540kHz in Grand 
Falls and CBN 640 St John's with satellites CBNA 
600 St Anthony and CBNM 740 Marystown. There 
are two commercial networks. The Colonial Broad- 
casting System has key station VOCM 590 in St 
John's plus CHCM 560 Marystown and CKCM 620 
Grand Falls. The Newfoundland Broadcasting Com- 
pany can be heard on CJCN 680 Grand Falls, 
CJOX 710 Grand Bank and CJON 930 St John's. 
All these stations are logged regularly in the UK. 
Others from the same area include CFCY 630 
Charlottetown Prince Edward Island; CFDR 790 
Dartmouth Nova Scotia; CJCH 920 Halifax N.S; 
CHER 950 Sydney N.S; CHNS 960 Halifax; CKBW 
1000 Bridgewater N.S; CBA 1070 Moncton New 
Brunswick; CBD 1110 Saint John N.B; CKC'W 1220 
Moncton; CKEC 1320 New Glasgow N.S; CKBC 
1360 Bathurst N.B. Newfoundland Standard Time is 
31 hours behind G.M.T., the odd half hour being 
a help to station identification. The remaining Mari- 

time Provinces are on Atlantic Standard Time which 
is 4 hours back. An unusual catch from this area 
which counts as a separate DX country, is Radio 
St Pierre 1375kHz in the French islands of St 
Pierre et Miquelon which lie to the south of New- 
foundland. This station can often be heard when 
Lille 1376kHz signs off for the night at 2300 hrs 
G.M.T. The programmes from Radio St Pierre are 
in French and local time is 3 hours behind G.M.T. 

Chris Stacey of Tunbridge Wells asks what sort 
of aerial is suitable for DXing on the Long Waves. 
At this QTH there is a 90ft long-wire at about 
20ft above ground level and it performs very well 
when used with a CR100. Although a long outdoor 
aerial is an advantage on this band it is not essential. 
Dick Clark, a lw DXer in Florida USA has con- 
verted a standard m.w. loop for long wave use by 
increasing the number of turns from 7 to 20 and 
he regularly logs Europeans with it. Buzz from TV 
receivers may be troublesome with indoor aerials in 
some QTHs though this will disappear around mid- 
night when the TV closes down. The long waves 
extend from 151kHz to 433kHz though only the 
section below 272kHz is in general use in Europe. 
There are some 50 Asiatics on this band situated 
in China, Mongolia, Turkey and asiatic USSR, and 
many can be logged in this country. Look for Ulan 
Bator 209kHz Mongolia; Tselinograd 227 Khazakis- 
tan; Dushanbe 254 Tadjakistan; Harbin 272 China; 
Ashkhabad 375 Turmenistan. Among semi -DX there 
is Tiflis 191 Georgia; Azilal 209 Morocco; Oren- 
burg 300 USSR; Oulu 433 Finland. 

Charles Molloy 

DON'T MISS THIS: 
WIN A DA N (3000 SERIES) 

SUITE OF HI-FI SEPARATES 

AUDIO FAIR COMPETITION 
SPECIAL ENTRY FORM 

dFONLY3E 
IN THE NOVEMBER ISSUE 

OF 
PRACTICAL WIRELESS 

ON SALE OCTOBER 9TH. 
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COLIN RICHES 
ARTHUR DOW 

THE first type of spark transmitting equipment 
used a simple aerial circuit which included 
the spark gap. The best type of radiator was 

found to be an elevated aerial but the spark gap 
in series with it provided a high resistance and 
naturally a damping action. Therefore, the discharge 
began at a high initial voltage which soon died away 
to zero. After some time, another spark discharge 
would take place but in the meantime, there was no 
radiation from the aerial. 

In the circuitry employing aerial coupling, the spark 
gap was included in a primary circuit; a separate 
tuned aerial circuit forming the secondary circuit. 
This latter was low resistance so that any oscillations 
induced could persist for a relatively long time 
before they finally died out. Thus for equivalent 
radiation compared with the plain aerial, the initial 
voltage would be lower, causing less strain on insula- 
tion but the increased radiation performance de- 

manded less initial power. An added advantage was 
that the radiation covered a narrower waveband. 

Marconi's first tuned transmitter (see photograph) 
was built in the year 1899. It comprised an oscilla- 
tion transformer in the primary of which was a 

spark gap and capacitor. The secondary was con- 
nected to an adjustable inductor in the aerial circuit. 

The Marconi patent No. 7777 of the year 1900 

was based on this design. It covered the later forms 
of tuned apparatus without which the famous 
"Atlantic transmission" of 1901 would have been 
impossible. This patent clearly specifies the tuning 
of four circuits, i.e. spark gap circuit, transmitter 
aerial and primary and secondary of the receiving 
transformer. 

Spark gap used by Marconi in his early experiments in the year 1895. 

Lent to the Science Museum, London, by Marconi Wireless Telegraph 
Co. Ltd. 

Lent to the Science Museum, London, by Marconi Wireless Telepraph 
Co. Ltd. 
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aabtograin 1922 

"A wireless penny -in -the -slot machine has been 
invented in America. The invention consists of an 
automatic apparatus surmounted by a revolving loop 
aerial, and takes its power from the lighting circuit 
supply. When the coin is inserted in the slot two 
valves are switched on, and the music is heard 
through a large horn at the bottom of the instru- 
ment." .. . 

"A racehorse in America has been equipped with 
a receiver and trained to race by commands from 
the trainer." .. . 

"Suggestions are made in the non -technical Press 
that by means of piezo-electric crystals London 
could be lighted by means of its noise. Piezo-elec- 
tricity is the property possessed by certain crystals 
whereby they generate electricity when subjected 
to vibration." .. . 

"Experiments in the flying of a pilotless wireless - 
controlled aeroplane will shortly take place in 
France." . . . 

"There are now 350 broadcasting stations in the 
United States." .. . 

"Experiments to determine the feasibility of recep- 
tion of wireless signals by the sense of taste have 
recently been carried out. Silver electrodes were used, 
one of which made contact with the inner part of 
the upper lip of the operator and the other with 
the tip of his tongue. Using four -stage amplification, 
it was found possible to detect signals and to tune 
in a station by noting when the intensity of the 
taste sensation was maximum. For messages to be 
read, the speed must not be greater than ten words 
a minute." .. . 

"A wireless receiving set has been installed in 
Buckingham Palace." . . . 

"Among the many thousands of people who listened - 
in to the Prince of Wales's broadcast speech to the 
Boy Scouts of the nation were the blind soldiers of 
St. Dunstans. Captain Ian Fraser, the blind chair- 
man of St. Dunstans, has been an ardent wireless 
experimenter for two years past, and in the course 
of a short address following the transmission, he 
stated that wireless telephony was opening a new 
world for the blind. A blind man's hobbies were 
limited, but wireless was one of those which he 
could pursue just as well as anyone else. In listening - 
in, he was at no disadvantage to those who could 
see. . . . 

"Direct wireless communication between France and 
New York was established the week before last from 
the great wireless station at Saint -Assise." . . . 

August 19, 1922. 

"It is rumoured that some enterprising firm has 
brought out a clothes line which has a stranded 
copper centre for use in cases where landlords object 
to aerials." . . . 

"Is the doom of the gramophone in sight? A firm 
is now advertising: 'Why not have your gramophone 
converted into a high-grade wireless receiving 
set?' ..." 

SA ember eommente 

During my early youth I had access to current 
numbers of the old "Model Engineer" and was fired 
by the rather brief articles on radio then in its 
infancy; I was born in 1893. V. W. Delves Brough- 
ton had described his own installation which featured 
all the primitive means available at the time, and 
when I began work on the railway in 1909 most of 
my spare time was occupied with my own version 
of the bits and pieces, improvised from materials 
to hand; I had not then seen any "real" radio 
apparatus. 

In 1910 I joined the Cadet Unit of the K.R.R's, 
and was soon learning Army Signalling; by extra- 
ordinary good fortune I was picked in 19131 to 
attend a Radio Course at Marconi House (evenings) 
and so became acquainted with the real thing. I 
saw the Fleming valve, its De Forest improvement, 
and listened on the Marconi Multiple Tuner and 
Magnetic Detector, which I soon duplicated in my 
own way at home. The big rotary generators and 
loin. spark coils were rather out of my sphere, and 
the noise and space required were all too obvious. 
I do wonder if P.W. can come across any others 
who attended these Cadet Courses? 

1914 found me in uniform seriously, putting my 
earlier signal training to practical use. As Signal 
Sergeant of my unit we dabbled on the fringe of 
radio but few infantry units had the opportunity 
to use it in action. I heard my first Radio speech 
when visiting Div. H.Q. just after the Armistice. 

I obtained my, first Radio Receiving licence in 
November 1919 in the form of a letter from the 
G.P.O., and have been a listener ever since. 

In North London we formed the North Middlesex 
Radio Club, which had as the "motto" on the badge: 
"Listen before sending and so avoid jamming" and 
our Secretary, Mr. Savage of Winchmore Hill, was a 
fine enthusiastic character who did great work for 
us. I moved away to Stevenage in 1922 and found 
only one radio aerial in the locality, at the hamlet 
of Todds Green. My own soon went up-I had 
sold my 30 foot London mast to Arthur Burrows 
who later became a notable figure in Radio on the 
organising side; he was the' Secretary of the Inter- 
national Organisation. 

I had bought No. 1 of The Wireless World, and 
in due course followed with No. 1 of Practical Wire- 
less and every other radio paper which appeared 
and disappeared; I am still faithful to PW which 
has given me much food for thought and had set 
a fine pattern, if not always "snooty" enough for 
some. 

I am now approaching my 77th birthday, and 
still dabble, listening over most of the bands, broad- 
cast and otherwise. I was able to do a bit in the 
Home Guard, and shared the consternation when on 
official orders we were not able to try out the C.52 
sets issued and withdrawn almost at once. Of course 
I still read Morse, am a sort of unofficial honorary 
member of the Stevenage Radio Society, who keep 
the flag flying in this part of the country. But you 
can imagine I look back and think how very .for- 
tunate I was to get that Course of Instruction during 
1913/14 at Marconi House when things were still in 
their infancy. 

B. G. ASHMAN, 
(Stevenage, Herts.). 
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Number 12 Motorola MFC 4O1OP/Mullard TAA263 Utility Amplifier 

WHEN two separate manufacturers in two 
continents introduce very similar products 
within a short time, clearly a definite 

demand has been identified; and even a cursory 
examination of the circuit diagrams will establish 
the basic identity of the Motorola MFC4010P (and 
the Mullard TAA263) mentioned last month. 

Application 
The application is also clear, as a small signal 

utility amplifier or "gain block" for industrial or 
consumer electronic systems. This function is fre- 
quently required, so that an integrated unit which 
eliminates the chore of designing and assembling 
discrete transistor units will be very welcome. 

Fig 1 : (a) Circuit of MFC4010P and (b) of the TAA263. 

On this point of ubiquity, in the July 1970 Practi- 
cal Wireless, page 195, C. F. Fletcher describes a 
hybrid transmitter modulator incorporating a "ring 
of three" direct coupled audio gain stage identical 
to the integrated units we deal with this month; 
the same issue features a reverberation unit with an 
acoustic delay system requiring small amplifiers in 
conjunction with the input and output transducers; 
finally there is an account of a light -operated switch 
indicating the application of a d.c. amplifier, a func- 
tion for which this month's circuits are ideal. No 
doubt other issues of this magazine would contain 
a similar series of projects in which a small signal 
gain function is required. 

2 

Performance 
The performance of the units extends from d.c. 

to greater than 1 MHz, a limit which is established 
by the stray capacitances in the circuit, which de- 

grade gain and introduce phase shifts. However, this 
still permits the circuit to be described as a wide 
band unit, i.e., not limited to industrial applications 
in servomechanisms handling switching or d.c. levels, 

or to consumer applications in the audio field. It 
can function, for example, as a fairly effective video 
amplifier, and indeed, with suitable tuned circuits 
as an a.m. i.f. amplifier or even as a t.r.f. radio 
receiver. 

One objection may be raised to the circuits as 

illustrated, Fig. 1. It may be claimed that the base - 
emitter junction of Tr2 effectively short-circuits 

the collector of Trl, and 
similarly with Tr3 shunting 
the output of Tr2. How- 
ever, it should be remem- 
bered that the integrated 
circuit manufacturing pro- 
cess pre -supposes the use 
of silicon, and whereas in 
germanium transistors the 
02 volts, typical of a base - 
emitter junction, would 
indeed bottom the pro- 
ceeding stage, in silicon 
this junction establishes 
a potential of approxi- 
mately 0.7 volts while the 
bottoming collector volt- 
age is lower. The designers 
are quick to exploit this 
feature of the physics of 
silicon. 

o 

27" 

Top view, Index mark 
identifies pin 1. 

(a) (b) 

Fig. 2 : (a) Connections of MFC4010P and (b) of TAA263. 
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In a practical application of a "ring of three" 
direct -coupled transistor amplifier subsystem, the 
operating conditions are set and stabilised by d.c. 
feedback, i.e. the base bias of Trl is drawn through 
a suitable resistor network from the output of the 
block. 

Open loop voltage gain for both units is some 
70 dB; it is usual to incorporate in the d.c. feed- 
back loop some reactive elements (inductors or 
capacitors) to determine the amplifier passband and 
the actual gain realised. 

+6v. DC 

(a) A.F. Low level amp. 

6V. DC 

(b) Tuned amplifier (R.F. or I.F.) 

Fig. 3 : (a) Circuit as A.F. amplifier. 
(b) Circuit as R.F. or I.F. amplifier. 

The cost of fabrication of a simple i..c. chip is 
only slightly greater than that of a good discrete 
transistor, and the yield, or fraction of satisfactory 
devices, is not much lower. Packaging is a different 
matter, though, since the typical i.c. requires more 
manual attention at this stage. Hence the advantage 
of this month's i.c.'s, in that both are supplied in 
simplified four terminal packages, requiring only 
signal input and output, and power leads. 

Connection identification is possible by reference 
to Fig. 2, and the test circuits, Fig. 3, indicate the 
approach to the incorporation of one of these units 
in an actual project. 

Constructors may obtain the Mullard units from 
advertisers in this magazine, while the Motorola 
i.c. is in stock at the U.K. distributors: Celdis Ltd., 
43-45 Milford Road, Reading, Berks.; or Semicomps 
Ltd., 5 Industrial Estate, Beresford Avenue, 
Wembley, Middx. 

J`Zeadefta a 
',tactical 2(1.heeea,e ate 

lauded ta aubtttit wtticeea fat 
p.ubeicatiatt and to- compote 

fa,c the 
J>cactccae 2U.ixeeears 

"Doa.ígnet'a J,cap.fui" 

RULES. 
1. Articles submitted for the competition should con- 

form to the general style of material published in 
Practical Wireless and must describe the operation 
and construction of a piece of radio, audio or test 
equipment that has been designed and built by the 
author. 

2. Articles should, preferably, be typed using double 
spacing, leaving wide margins, and on one side only 
of each sheet. Circuit diagrams and any other draw- 
ings should be on separate sheets and numbered 
to agree with the text. Author's roughs must be clear 
enough to permit re -drawing. Component lists must 
also be separate and laid out to the standard PW 
format. 

3. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Each photograph should be identified by sticking a 
piece of paper on the back rather than by writing 
on the photograph itself. 

4. Components used in the design must be readily 
available from retail sources. 

5. An entry form, properly completed, must accompany 
each article submitted. There Is no limit to the number 
of articles submitted by any one author. 

6. Articles must reach the Editor, Practical Wireless, 
Old Fleetway House, Farringdon Street, London, 
E.C.4. by the first post on Monday, November 2nd 1970 
with the envelope and title sheet clearly marked 
"Project Autumn". A stamped, self-addressed en- 
velope must accompany each entry. 

7. All entries submitted will be considered by a panel 
of judges and the Editor's decision on all matters 
arising will be final. The Editor will require authors of 
winning entries to submit the equipment to him 
immediately on request for final assessment by the 
panel. 

8. Employees and staff of Practical Wireless are not 
eligible for entry to this competition. 

9. The winner of the competition will receive and retain 
outright the Practical Wireless "Designer's Trophy 
1970". Other prizes will be awarded to the best run- 
ners-up. Any article published will be paid for at 
normal rates. 

ENTRY FORM 
PAGE 437 
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TRANSISTOR 

THIS article describes a relatively simple tran- 
sistor v.f.o. unit, suitable for use with most 
amateur transmitters. Its basic merits are an 

extremely stable, low drift characteristic for large 
changes in temperature, supply volts, and over 
long periods of time and almost constant ampli- 
tude output over the frequency range together with 
a cheap and simple construction. 

Specification 
The v.f.o., whose complete specification is given 

in Table 1, was given most stringent tests, particu- 
larly with regard to frequency drift and stability, 
all frequency measurements being made on a digital 
frequency meter with a discrimination of ± 1Hz. 
The results of these tests are shown graphically in 
Table 2. From these curves it can be seen that even 
under extreme changes in parameters, the frequency 
drift was always well under 100Hz or better than 
0.003%. As the tuning capacitor represents only a 
small part of the total capacitance, the oscillator 
only covers the required frequency range, that is 
3.5 to 3.8MHz. This means a large open scale and 

R3 
10k Cl 

R2 
15k11 

P. CAIRNS G3ISP 
almost linear divisions in calibration. With a scale 
radius of 21in. (scale length of about 7in.) each 
10kHz occupies approximately lin. Amplitude 
stability is maintained by an effective control cir- 
cuit which does not employ a therm ister with its 
attendant time lag. Supply is 24V d.c., though this 
is not at all critical, while the current drain is less 
than 50mA. 

The complete unit is housed in an 8in X 6in X 6in 
case, co -axial output being taken from the rear. The 
output impedance is extremely low, thus allowing 
the unit to drive transmitters having a wide range 
of input impedance. 

The Circuit 
The complete circuit diagram, together with com- 

ponent list is given in Fig. 1. Basically the circuit 
comprises a modified Butler oscillator with emitter 
follower output. Trl and Tr2 form the oscillator 
circuit with Tr3 as an emitter follower output. LI, 
VC1, VC2 and Cl determine the frequency of oscil- 
lation, the output from Tr2 being d.c. coupled to 
Tr3. This stage provides isolation between the oscil- 

+12V 

R6 
5. 6k0 

ZD1 
3.3V 

D1 
(A85 L1ó 25pFr 100pF Tr SopF T 

ó 

} 
VC1ii VC2 Cl 

D2 
0A85 

R5 

C2 

I I 
001yF 

C4 
0. 01jF 

R7 
1kn 

Tr2 .+. C3 
BC107 T 200pF 

" -3 
6.:107 

R8 R9 
lkf1 1k11 

Tr4 
BC107 

Output 

C6 
0.01} F 

R10 
56011 
1W 

6+ 
C5 .1. 24V 

01yF T D.C. 

ZD2 C7 
12V 

Fig. 1: The complete circuit of the transistor v.f.o. See components list for details of L1. 
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lator and feedback amplifier Trl. The output de- 
veloped across emitter load R8 is applied via the 
feedback components C4 and R5 to the base of 
Tri. The output from this transistor is d.c. coupled 
back to the base of Tr2. Negative feedback is 
applied to Trl via R2 which, in conjunction with 
R1, determines the effective level of oscillator feed- 
back. 

The output stage, Tr4, is also an emitter follower, 
d.c. coupled from the emitter of Tr3. This stage 
ensures isolation between the output and oscillator 
circuit and also provides a low output impedance, 
C6 providing d.c. blocking to the output terminal. 
Two levels of supply line are used, 24V and 12V, 
the 12V being obtained via R10 and ZD2. The 
output emitter followers are supplied from the 
higher voltage line, thus ensuring adequate signal 
swing without clipping and allowing d.c. coupling 
to be easily achieved. 

The amplitude stabilization circuit is formed by 
components ZD1, D1 and D2. The oscillator out- 
put is coupled via blocking capacitor C2 to the 
diodes DI and D2. The voltage across the zener 
diode ZD1 is maintained via the resistor dividers 
R4 and R6, these being connected across the main 
d.c. supply. The rectified signal output from diodes 
D1 and D2 is therefore constantly compared against 
the fixed zener voltage. Changes in oscillator level 
are converted to d.c. and simply registering as varia- 
tions in zener current, the voltage across which is 
always constant and therefore provides a constant 
reference for the signal source. Decoupling of the 
supply lines is provided by C5 and C7. 

Construction 
The construction of the v.f.o. is quite straight- 

forward and can best be followed from the photo- 
graphs shown. All components except the tuning and 
trimming capacitors., coil and C5, are mounted on a 
piece of Veroboard 4in. X 3in. The complete Vero - 
board layout is shown in Fig. 2. This is completed 
first and then fixed vertically on the chassis by means 
of a small aluminium bracket. 

The chassis is simply an aluminium plate with 
a small right-angle lip bent along the front edge 
for fixing to the front panel. Side brackets, with 
lips bent in for fixing the front panel to chassis are 

SPECIFICATION 

Frequency Range 3.5MHz to 3.8MHz funda- 
mental (approx.) 

Frequency Stability After 10 mine warmu 
Temperature 15°C to 0°C: 

less than 100Hz or 0 03% 
Supply volts 15V to 30V: 

less than 30Hz or 0.0009% 
Over a six hour period: 

less than 10Hz or 0.0003% 

Output Minimum 5V peak to peak. 
Amplitude stability over fre- 

quency range better than 
1dB. Output Impedance 
less than 2000 

Supply Nominal 24V d.c. Current 
drain less than 50mA 

Dimensions Sin. x Sin. x Sin. 

+25 

N 
0 . 

L 
V 

25 
u 

g 50 

-75 

+25 

Ref, -- 3500kHz 

N 

a Ref. >)0 ~ 3500kHz 

g 
LL 

-25 

-10 

Overall drift 15°C -50°C 671-1z 
I.e. 0.0025°/. 

Ref 
amb. 

1 I 

20 30 

Temperature °C 

i 

15 20 

Overall drift 15V -35V 25Hz 
i.e. 0.000759. 

Ref. 24V 

t1 
25 30 35 

D.C. supply voltage 

- Ref. 3500kHz 

Overall drift 6hrs. 6Hz 
i.e. 0.00017°/. 

1 2 3 4 

Time hrs, 

Table 1 (top): gives the specification of the v.f o. while the graphs In 
Table 2 demonstrate the stability of the unit with regard to temperature 

supply voltage and time. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Bottom 

Looking at copper side of board, matrix. 0.15" Break In conductor 

also used as mechanical rigidity is of major impor- 
tance for optimum frequency stability. Layout is 
clearly indicated in the photographs. 

Also mounted on the chassis are the tuning 
capacitor, trimming capacitor and coil. The wiring 
between these components and the Veroboard is all 
of 18s.w.g. tinned copper and should be as short 
and direct as possible, mechanical rigidity again 
being of first importance. The output co -axial socket 
is mounted on a small bracket on the rear of the 
chassis and close to the Veroboard, thus ensuring 

* components list 

Resistors: 
R1 5.6k S2 R6 5.6k S2 

R2 15k52 R7 1k52 
R3 10k 52 R8 1k52 
R4 1k12 R9 1kS2 
R5 22k0 R10 56052 1 watt 10% 
All resistors ; watt, 5% except R10 

Capacitors: 
VC1 25pF air -spaced variable, ceramic mounting 

(Jackson Code dB/804/3.3/25) 
VC2 100pF ceramic trimmer 
Cl 50pF silver mica 
C2 0.01µF polyester 
C3 200pF silver mica 
C4 0.01µF polyester 
C5 0.1µF polyester 
C6 0.01µF polyester 
C7 0.1µF polyester 

Semiconductors: 
Tr1 BC107 ZD1 3.3V zener, BZY88-C3V3 Mul- 

lard 
Tr2 BC107 ZD2 12V zener, BZX61-C12 Mullard 
Tr3 BC107 D1 0A85 Mullard 
Tr4 BC107 D2 0A85 Mullard 

Coil: 
25 turns, close wound on 1;in. diameter former, 
18 s.w.g. enamelled copper wire 

Miscellaneous: 
Veroboard, 0.15in. matrix, 22 x 16 holes; Transistor 
heat sinks; Co -ax. socket; Two-way tag strip; Slow 
motion drive assembly; Chassis Bin. x bin. x 6in. 
from H. L. Smith & Co, type W. 

L1 and VC1 
+12V 

Fig. 2: (left) The component layout on Vero - 
board. 

(Below) The layout of the v.f.o. can be clearly 
seen from this photograph and the heading 

illustration. 

Output 
Common 

short output leads. On the outer side of the Vero - 
board is the two-way tag strip for the incoming d.c. 
supply, C5 is connected across these tags, thus 
decoupling the main supply at its entry point. The 
negative side of the supply is taken to chassis via 
the common fixing contact on the tag strip. 

The front panel should be drilled to take the 
particular type of slow motion drive and dial 
assembly before being fixed to the chassis and side 
brackets. The tuning capacitor VC1 is mounted on 
a bracket of suitable height so as to engage with 
the slow motion drive shaft. This capacitor should 
be of the ceramic mounting type as with this cir- 
cuit both sets of vanes must be isolated from chassis. 

Holes should be drilled in the rear of the cabinet 
to allow for the entry of the co -axial plug and supply 
leads, thesebeing taken through a grommet. While 
the size of the cabinet used by the writer is speci- 
fied, being readily available, any similar type of 
case or cabinet which is already to hand may be 
used. 

Calibration 
The ideal instrument for calibrating the v.f.o. is 

of course a digital frequency meter. As such instru- 
ments are seldom available to the average amateur, 

-continued on page 477 
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PART 2 

THE main note generator is a simple multi - 

vibrator, Trl and Tr2, Fig. 11, with the base 
of Tr2 taken to the negative rail via the tuning 

pre-set potentiometers PRI to PR13 and VR1/R17 
and R18. The pre-sets, PR I to PR 13, are used to 
tune the multi -vibrator to cover one complete octave 
in tempered scale from C (65Hz approx) to C (130Hz 
approx). 

The potentiometer VR 1 will shift the overall pitch 
up or down by a full interval (one whole note) so 
that the unit can be tuned instantly to instruments 
not tuned exactly to concert pitch. The output from 
the multi -vibrator provides the fundamental notes 
for the 8ft. pitch and is taken directly to the tone 
forming network C23, LI and C24 which provides 
the `flute' voicing. The capacitors C25 and C26, 
together with the resistors R40 and R43 provide the 
'clarinet' voicing. 

The output from the multi -vibrator simultaneously 
drives the divider circuit Tr3 and Tr4 which provides 
the fundamental notes for the 16 ft. pitch. The out- 
put from the divider is taken via the flute voicing 

Rl 
2.2 

Cl 

500 * 

Keying contacts 
normally all open 

A. LESTER -RANDS 
network R14, CIO, RIS and C I I and then via SI 
and R16 to the buffer amplifier Tr9. The voiced 
outputs from the 8ft. pitch voicing network are 
switched via S3 and R45 to Tr9 base. The switches 
SI and S3 allow a choice of 8ft. flute (or clarinet 
with S4 closed) or 16ft. flute (or clarinet with S4) 
or both i.e., the 8 and I6ft. pitches combined. 

The signal output from the buffer amplifier is 
approximately IV r.m.s. with the output gain control 
VR2 at maximum. 

Drum Brush Circuit 
The drum brush sound is generated when any pedal 

is depressed either momentarily or continuously. The 
brush sound begins with a medium degree of attack 
and decays away in approximately I second depend- 
ing on the setting of the pre-set potentiometer PR14. 
A four notes per bar pedal bass will therefore pro- 
duce a four beats per bar brush rhythm. The brush 
rhythm can be switched on or off as desired. 

PR1 PR2 PR3 PR4 PR5 PR6 PR7 PR8 PR9 PR10 PR11 PR12 P613 
10k 10k 10k 10k 10k 10k 10k 10k 10k 10k 1011 10k 10k 

491 No 9I1 Nu '» NI Ill Mu !I 

R2 , R3 
22k 3.9k 

C2 C3 
0.022 0.022 

3 

TrlOC711-y 82k 

R4 
100 

R22 R24 R26 P614 

R23 
12k 

R 21 
1k 

Tr6 

10 

Se 
drum 
brush 
de 

Jl 

`F .)F# 1G `A, 10' 1`Bk 12 1`C 

R33 
56k 5.6k R36 

56k 
C15 C17 C20 

0.05 Tr7 1000p 500p 
0071 0071 

R25 
2.2 

14 

R27 
3.9 

R30 
12k 

R28 
2 5 3.9k 

Cl 

101 

D2 
100+AAZ12 25 

R34¿ R35 
10kS. 4.7k 

R32 

631 
.7k 079 

R38 
1k 

Tr 
0071 

C21 

22 

100 

C23 

R40 
10k 

R41 
2.2k 

C11 

0.015 1 

55 

Drug brush 

C 

51 g R16 
16 3.9k 

6 -to --f6 

S 

S`4 R43 2N+ 
arinet R45 C27I 

3-Aw 

`ykl 
50 

R42 v vl 
10k 53 

R46 
4.7k 
MAA,4 

C26 

16 0.015 
C25 

6-tsT 022 

R17 
12K R18 

18k 

V R1 50k 
Pitch control 

C24 too) 

T us cl 7.5 
2 3 4 5 

Co 

644 
22k 

016 

6 

R49 
R48 4.7k 

56k 

R47 C 

VR 

R2k t 0 
k 

R50 

56 O- 9V 
On -off 

Screened 
eads 

Output 

7 8 9 10 11 12 13 Ou put signal 
level 

Ey E F F° G Af A 
Drum brush contacts normally all closed 

By B C 

Fig. ii: Complete circuit of the Organ Pedal Bass Unit. 
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The circuit for the 
drum brush sound con- 
sists of a noise generator 
(D1, TrS, Tr6, Tr7) and 
the attack/decay control 
circuit (Tr8). The choice 
of a diode for D1 may re- 
quire some trial and error 
as a `noisy' diode is re- 
quired i.e., one that 
generates most noise when 
current is passed through 
it. 

There should be at least 
500mV of white noise 
from the collector of Tr7 
(junction C17 and C20) 
with Tr6 conducting i.e., 
with PR14 at maximum 
resistance. An oscilloscope 
should display a typical 
spiky noise signal of about 
1V peak to peak. 

The function of the 
attack/delay control is as 
follows:- With PR14 set 
to maximum resistance 
constant noise should ap- 
pear at the output of the 
unit. Adjust PR14 until 
Tr6 is just cut off in which 
case the continuous noise 
signal will cease. The 
function of Tr8 is to pro- 
vide a positive pulse to 
the emitter of Tr6 when any of the contacts I to 13 

(drum brush contacts in Fig. 10 Part 1) are opened. 
The control transistor Tr8 is normally cut off but 

conducts rapidly when any of the contacts 1 to 13 

are opened. The result is a fairly large pulse at the 
collector of Tr8 which is rectified by the diode D2 
and charges C16. The charge on C16 allows Tr6 to 
conduct instantly, thus initiating the `attack' but the 
charge then dies away slowly via R28 and R25 thus 
providing the `decay' of the brush noise. The decay 
time will be about 1 second with PR14 adjusted so 
that Tr6 is only just cut off. Decreasing PR14 resis- 
tance so that Tr6 is beyond cut off will produce a 

much shorter decay time to the brush sound. 

VR2 

Screened 
lead 

Si 55 53 

Top view of the completed unit. 

The total current consumption of the whole unit 
with any pedal depressed and the drum brush circuit 
switched on should not exceed 25mA. It is therefore 
quite economical to run the unit from a 9V (PP9) 
battery. There is no reason why a small mains unit 
should not be used but the smoothing capacitor 
should be at least 5000µF. to keep hum level to an 
absolute minimum. 

Circuit Boards and Panel Controls 
The tone generator, divider and voicing networks 

are assembled on Board A as in Fig. 12. The pre- 
set tuning potentiometers PR1 to PR13 should be 

C13 B Bb11 AtOAb9 G8 F7' F6 ES Eb4 O3 C 2 C1 

¡1i i 
tl, r, 

ri N" 
L JL^ 

V K 1Ì 
J 

:-°2121 iÚ r4 
L_JL_J_ 

PR13 

7-1"x 34015"matrix plain circuit board/ 51 rotor 
Board A 

\ \ 

C 
l 

7 6 5 4 3 21 i&IÚ 
^P IP 

53 rotor V54 

56 (-9V) 

Board B 

spot 

Board B 

Battery + 
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Fig. 12: Layout of circuit Board A for the tone generator, divider and voicing networks. 



a new 4 -way method of mastering 

ELECTRONICS 
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SERVICING PROCEDURES 

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

r 

L 

1' 

FREE 
POS NOW 

BROCHURE I 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 

NAME BLOCK CAPS 

ADDRESS PLEASE P.W. 10 

457 



DISCOSOUND 

D.J. DISCO -AMP 
Designed specifically for use with discotheques and has many 
exclusive features not normally found on P.A. amplifiers. The unit 
will be of use to the professional D.J. as well as in clubs and mobile 
discotheques. 
A complete Pre -fade listen (P.F.L.) cueing monitor section is featured with separate input for headphones (either stereo or mono) 
with an independent volume control for headphone monitoring. 
and a P.F.L. switch, so that either turntable can be monitored for accurate cueing up of records. A mie over -ride switch is also added 
which cuts the music volume by half. 
Specification: Output power 70 watts R.M.S. t 1db at 8 ohms. 
Frequency response: 30-20,000 Hz f 3db. Harmonic distortion: 
Less than 1% at full output. Signal/noise ratio: Better than- 65db. 
Inputs: Mic 1 & 2 5 mV at 50 K ohms. Turntable I & 2 100mV 
at 1 meg ohm. 
50 ohm or 600 ohm mie inputs may be ordered at extra cost. 
Size: Front Panel 164in x Tin. Cut out 154in x 6in. Fuses A.C. 
1.5 amp (B.S.) mounted on back panel. 

PRICE £85.0.0 inc. P & P. 

D.J. 102 
DISCOTHEQUE 
MIXER 
PRE -AMPLIFIER 

Consists of a 4 channel mixer each with its own volume control 
and a complete P.F.L. monitoring system. Also features a mike 
cut down switch. For use with amplifiers having tone controls but 
not having the above facilities. Frequency response 20-20,000 Hz 

2db. Distortion less than 1%. Signal to noise ratio better than - 65db. Size 104in x 4in x 4in. Self powered, 

PRICE £25.0.0 inc. P & P. 

DJ 30L PSYCHEDELIC LIGHT 
CONTROL UNIT 
3 channel light control unit 
that handles up to 1,000 
watts per channel. Separate 
bass, middle and treble 
controls for full frequency 
separation. 
Completely built and tested 

PRICE £37.10.0 inc. P & P. 

DISCOSOUND 40 PRE -AMP 
The Discosound 40 offers the same specification as the D.J. Disco 
Amp without the power output stage. Size 16in x 7ín x lin. 
Self powered and ideal for use with the Discosound 100 Power 
Amplifier below and one of the outstanding features is that it is capable of running ten of these Power Amplifiers (Total 1.000 watts) 

PRICE £40.10.0 inc. P & P. 

DISCOSOUND 100 POWER 
AMPLIFIER 
A 100 watts RMS (8 Ohms) High Fidelity power Amplifier which 
utilises all silicon transistors of modular construction and features 
full automatic overload protection against short or open circuits. 
Frequency response: 20-20,000 Hz t 2db. The High output is 
ideally suited for discotheques, groups, clubs, etc., or anywhere 
where reliability and quality are required. This unit is the companion 
model for use with our control pre -amp Discosound 40. or can be used with any other high quality pre -amp control unit. 
Completely built and tested on steel Chassis. 

PRICE £49.10.0 inc. P & P. 

DJ 70S 
INTEGRATED 
MIXER - 
AMPLIFIER 

o: 
Q O 0 ® 

One of the finest units available on the market today, regardless 
of price. The front end of the unit consists of a four channel mixer 
with separate inputs and volume controls, plus a separate bass. treble and master volume control. One of the main features of this 
remarkable amplifier is its elaborate protection against short and 
open circuit and we can guarantee that it is virtually indestructable. 
Allied to this is its very high power output (70 watts R.M.S.) a 
frequency response (30-20,000 Hz f 3db) that is superb, and dis- tortion that is well below 1% even at full output. The unit is suitable 
for use with discotheques, groups, P.A., clubs etc., or anywhere 
that high quality high output is required. Size: 151in x. 5in x 6in. 

PRICE £55.0.0 inc. P & P. 

Also available DJ105S 30 watt P.A. Amplifier. Similar specification 
to above. 

PRICE £35.0.0 inc. P & P. 

For full details of these and all Discosound Products write direct to:- 
DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01-254 5779 

Full money back guarantee if returned within 10 days. 
All Discosound Products are guaranteed for 12 months. 

Demonstrations given at any time. 
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Control panel - 18 s.w.g. aluminium 211/2"x 27/g As viewed from front 

Screened lead 

3/8" ,3,8" ,3/8" 

tR, S1-S2-S3 

v 

1/2 xt/4" 

VR2 S4 

Flute/clarinet Volume 8-16-8/16 Pitch Drum brush 

S2 

Battery Negative rails 
-ve circuit boards R51/C29 R 6 R45 - V $ R46 

A and B R40 R15/C11 R42/R44 PR13 C20/R35 
Output jack socket 
on panel at rear 

Fig, 13. Details of the layout and wiring of the control panel. 

* components list 

ON-OFF 
S6 

e 

Resistors : 

R1 2 2k 12 

R2 22k 12 

R3 3-9k 12 

R4 100 S2 

R5 8.2k S2 

R6 2-2k 12 

R7 18k 12 

R8 18k 12 

R9 18k 12 

R10 18k12 
R11 2.2k 12 

R12 8 2k 12 

R13 56012 

Capacitors : 

Cl 500µF (elec) 
C2 0-022µF 
C3 0 022µF 
C4 0-03µF 
C5 0.1µF 
C6 0 F 
C7 0-03µF 
C8 50µF (elec) 
C9 250µF (elec) 
C10 0015µF 

Semi -conductors : 

Diodes D1 (see text). D2, 3, 4 AAZ12 (Mullard) 
Tr1-Tr9 OC71 (Mullard) 

Switches : 

S1, 2, 3 3 pole, 3 way, ganged wafer type. 
S4, 5 Single pole, on -off, slide type. 
S6 Single pole, on -off, toggle or slide type. 

Miscellaneous : 

R14 100k S2 R27 3.9k 0 R40 10k 12 

R15 120k 12 R28 3-9k 0 R41 2-2k12 
R16 3.9k12 R29 56k12 R42 10k 12 

R17 12k SI R30 12k S2 R43 220k 12 
R18 18k 12 R31 4.7k 12 R44 22k 0 
R19 56k S2 R32 1k 12 R45 39k 12 
R20 22k S2 R33 5.6k 0 R46 4.7k12 
R21 1k 12 R34 10k12 R47 12k 12 
R22 47k12 R35 4.7k 0 R48 56k1-2 
R23 12k 12 R36 56k 12 R49 4-7k 12 
R24 56k S2 R37 1-5k S2 R50 1k 12 
R25 2.2k 12 R38 1 k S2 R51 12k 0 
R26 5.6k S2 R39 Not required 

All resistors *W 10% 
PR1-14 10k12 pre-set potentiometer. (Sub -miniature carbon skeleton type.) 
VR1 50kO carbon potentiometer, linear. 
VR2 100k 0 carbon potentiometer, log. 

C11 1µF (paper) 
C12 10µF (elec) 
C13 1µF (elec) 
C14 2.5µF (elec) 
C15 0.05µF 
C16 100µF (elec) 
C17 1000pF (cer) 
C18 10µF (elec) 
C19 25µF (elec) 
C20 500pF (mica) 

All capacitors at least 12VW 

C21 1µF (elec) 
C22 100µF (elec) 
C23 1µF (paper) 
C24 0.5µF 
C25 0.022µF 
C26 0.015µF 
C27 50µF (elec) 
C28 200µF (elec) 
C29 25µF (elec) 

Aluminium panel 214 x 2¡ in. 18 s.w.g. Inductor L1 (Type CP6713/2, Henrys Radio Ltd). Output Socket. 
Control knobs (3). Veroboard (2) 171 x 3-1 in. and 7} x 3 in. both plain, 0.15 in. matrix. 
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mounted at an angle or side by side so that the 
adjustment slots can be reached with a small screw- 
driver from the back of the case. 

Connection from the tuning pre-sets PR 1 to PR14 
to their respective contacts are also shown in Fig. 
12 together with connections to the panel controls 
VR1, VR2, SI, S3, S4, S5 etc. 

The control panel assembly and wiring is shown 
in Fig. 13. Note that some components such as R43, 
C25, C26, R17 and R18 are wired between controls. 

Drum brush closed contacts 
wired in series 

C1 C. C13 

Contacts 
3 to 12 

Mention has already been made regarding the 
drum brush circuit and adjustment for long or short 
decay. The choice is for the user but should the 
sound level appear too high, then the resistor R46 
(4.7K) should be increased until the required balance 
between drum brush and bass notes is achieved. 

Before tuning set the wipers on the pre-sets PR I 

to PR13 to midway, set the `pitch' control VRI also 
to midway position and then begin tuning with PR 13 

which will tune the highest C note. If possible the 

o o 

Tr6¡ 

ri r1 r1 r1 r1 r1 fl Iml 
Ioo 1 

II I I INII I1 1 1 
I(II 

INI Chi 11 INI INI lál 11 II IQ'I IUI II IcKI io. L J 

L J J 
PR14 

To S5 

72 11 0.1511 
x 3 matrix f plain circuit board 

I o 

['z] 

Board B 

Fig. 14: Circuit Board B containing 

The control panel is mounted on the top of the case 
framework at the front (see Fig. 8 and Fig. 9 Part 1). 

The drum brush noise generator and control am- 
plifier is assembled on Board B as shown in Fig. 14. 

Connections to S5 and the drum brush contacts are 
also shown. 

Board B is mounted toward the rear of the unit 
on the lower cross members of the case in the 
position shown in Fig. 8 Part 1. Board A is mounted 
toward the front of the case as in Fig. 8 Part I. 
Board B should be situated to the left of the case 
(looking from the rear) so as to leave enough space 
for the battery. The output jack can be mounted 
on a small aluminium panel as shown in the photo- 
graph in Part 1. 

Checking and Tuning 
If an oscilloscope is available the waveform from 

the multi -vibrator Trl-Tr2 can be checked at the 
junction of R4 and the collector of Tr2 and from 
the divider at C8 -R 14. The function of the drum 
brush circuit can be checked at C20 -R35. The voiced 
waveforms can of course be checked at the output 
socket and those for flute should appear nearly 
sinusoidal. Wth the `clarinet' switched on a small 
pulse will be superimposed on the flute waveform 
and the audible tone will be slightly `reedy'. 

With 8 + 16 pitch the respective waveforms will 
combine and the 8ft. waveform will appear to sit on 
top of the l6ft. waveform. Audibly, the 8ft. and/or 
16ft. pitch with flute voicing should. have a round 
deep tone. 

the noise generator and control amplifier. 

-ve rail 
Board A 

OC 71 

Common E 
Board A db - 

tuning should be done with the aid of an electronic 
organ with bass by tuning each note on the pedal 
unit to zero beat. Failing this, tune with a piano 
and use the zero beat method for each note. Start 
with the highest C (PR 13) and tune each note going 
down using 8ft. pitch and flute voicing. The tuning 
will maintain itself for a long time but should be 
checked occasionally to ensure perfect pitch. 

Final Assembly 
The covers for the top, back and base can be 

made from hardboard cut to fit over the framework. 
Make a cut-out where the battery goes in and a 
small separate panel to secure the battery in place, 
Fig. 15. The covers should be screwed on so as to 
allow quick access to the pedal contacts and circuit 

-continued on page 477 

Output jack 
socket on 
small panel - 
rear of case 

---i 
w 

Tuning pre sets 
PR1 to PR13 
mounted to 
face rear 

Circuit board A at rear 

Battery -secure with 
hardboard box in 

framework with 
small removeable 
panel at rear 

nnnnnnnnnnnrPl 

Fig. 15: Arrangement at rear of unit. 

' 
O o 

9V battery 
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Many New Models! 
in the FREE 

HEATHKIT 1971 Catalogue.. 

CONSUMER MODEL R/C CARS 

Here's the bumper Heathkit catalogue for you. Read about the 
wonder and fascination of kit building . . . see in full 
colour the world's best values in Hi-Fi ... Radio, and even 

model radio control. Get up to date with what's new in 

scientific instrumentation ... instruments for test and 
service .. in fact there is a Heath kit for almost every 

purpose, in every walk of life. A wealth of informa- 
tion is all yours for the price of a postage stamp, 

in the Free Heathkit Catalogue. 

* No previous knowledge of 
electronics required. * The constructional manual 
supplied with every kit shows 
you how. 

* Save up to 50 % over factory 
built equipment. 

* Money saving direct from 
factory prices. 

* Building Heathkit models is so * They make excellent 
economic. Christmas gifts. 

MARINE 

`TRENT' SPEAKER 

fflaZilizcza HEATH (Gloucester) LTD, GLOUCESTER GL2 6EE 

A Schlumberger Company 

Many other models in wide range .. . 

FILL IN THE COUPON FOR YOUR 

FREE CATALOGUE TODAY. 

(In block capitals) 

Name 

Address 

S1/10 
Post Code 
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pw F.C.JUDD 

25-50 
P. GUITAR AMPLIFIER 

The previous article (Part 1) dealt with the 
cabinet and main chassis assembly and with 
the function of the pre -amplifier and tremulant 

circuitry. The full circuit for the pre -amplifier was 
included (Fig. 5 Part I) which should be used in 
conjunction with the various assembly details given 
in this article. 

The pre -amplifier and tremulant control circuit 
is divided into three sections each having its own 
circuit board as in Figs. 6, 7 and 8. Before dealing 
with these however, it is advisable to construct the 
small separate assemblies such as the panel tremulant 
indicator lamp, the I.d.r. mounting, its control lamp 
and cover, and the mains input socket panel which 
is fitted at the rear of the cabinet. 

To mic. input jack 
or mic. trans. T1 

Screened lead Common Circuit board 7 _ I+ve line 

*Earth tag t r 
Aluminium angle 

3/8"x 3/d 
5" 

Screened 
lead 

b 

Tr 1/2 

VR1(A) 

Common 
-ve line 

Fig. 6 Microphone pre -amplifier on Circuit Board 1. 

With these done and the front panel drilled ready 
for the controls etc. the circuit boards can be made 
and wired and the whole amplifier finished off ready 
for testing. 

The panel tremulant lamp unit is simple to make 
and requires only an m.e.s. batten lampholder 
mounted on a bracket as in Fig. 9. This is fitted to 
the chassis with self tapping screws in the position 
shown Fig. 13, so that the lamp `looks' through the 
hole provided as in the front panel layout diagram. 
A piece of coloured celluloid is glued over the hole. 
inside the panel, to enhance the appearance. 

When the tremulant circuit is operating, this lamp 
flickers at the tremulant speed and its brilliance 
varies according to the setting of the tremulant depth 
control. 

The l.d.r. is mounted on a small piece of s.r.b.p. 
attached to a chassis fixing bracket as in Fig. 10. Its 
control lamp B2 is mounted in a dial light holder 
(m.e.s.) as shown in the same diagram. The two 
assemblies are secured to the chassis with self tap- 
ping screws so that the lamp is level with the 1.d.r. 
and approximately áin. in front. 

The 1.d.r. cover is shown in Fig. 11 and this is 
simply fitted over the l.d.r. and its lamp and secured 
to the chassis with self .tapping screws. This cover 
keeps any external light off the I.d.r. and is useful 
when the amplifier is being tested out of the cabinet, 

Heatsink 3"x 1" 
18 s.w.g. a urrlinium VR3(A) 

C'rcuit board 3 

Tr4 
E 4 t', tag:m; 

VR2(B) 
VR2(A) 

Aluminium angle Sig X 37g 

r rzi 
10.11 1.1 r.,0 
1&1 I1 11 r i 

VR3(B) Com. 
tline 

r 1 imi Panel 
LC21 trem. 

ind.B1 

L___J 

Trem on -off S1(E) 
Trem on -off S1 

5" 

lamp 

C 

Tr3 
Corn. 
- line 

Fig. 8 : Phase shift oscillator and CDR control amplifier, Circuit Board 3. 

where light could reach the l.d.r. and alter its operat- 
ing range. 

The remaining small assembly is the 3 -pin mains 
input socket which requires only a panel as in Fig. 
12. This assembly is fitted at the back of the cabinet 
as can be seen in the photographs. 

Pre -amplifier Circuit Boards 
These are numbered 1, 2 and 3 and are located 

on the main chassis as in Fig. 13. Boards I and 3 are 
5 x 4in. plain s.r.b.p. with 0.1 in. matrix and Board 
2 is 5 x lin. of the same material. Each board is 
mounted on xx din. aluminium angle which secures 
the board to the chassis (self tapping screws). 
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UALITV SERVICE PRICES dc LARGEST STOCKS BETTER 
AAY30 1/7 ASY26 4/5 BCY71 7/8 BSY95 3/2 NKT151 6I- NKT279A 2/6 
AAZ13 3/2 ASY27 61- BCY72 3/2 BSY95A 2/11 NKT153 6/- NKT281 5/- 
AC107 7/7 ASY28 4/5 BCY87 66/9 BYZ14 33/3 NKT154 6/- NKT301 181- 
AC126 5/- ASY29 6/- BCZ11 7/6 BYZ15 33/3 NKT161 6/- NKT302 12/5 
AC127 4/- ASZ21 7/6 BD119 15/- C111 18/- NKT162 6/- NKT303 17/6 
AC127Z 916 AUY10 301- BD121 13/- C111E 12/- NKT163 6/- NKT304 9/10 
AC128 4/- B1181 10/- BD123 16/6 C426 8/3 NKT164 6/8 NKT351 101- 
AC176 5/- B2M 12/6 BD124 12/6 CR1-051C 8/- NKT165 6/- NKT352 1716 
AC187 6/- B3M 151- BDY20 20)8 CR1-401C10/- NKT201 6/- NKT361 20/- 
AC188 6/- BA102 91- BF115 51- 013T1 10/- NKT202 6/- NKT362 20/- 

CY17 5/9 8108 216 BF152 13/6 FST38AF 5/- NKT204 6/- NKT401 1416 
ACY18 4/- BA111 61- BF154 6/- GET16 12/6 NKT205 6/- NKT402 15/- 
ACY19 4/- BA114 3/- BF159 15/- GET102 61- NKT206 6/- NKT403 1419 
ACY20 3/10 BAX13 1/6 BF163 9í- GET103 5/- NKT208 6/- NKT404 111- 
ACY21 3/10 BC113 5/- BF167 5/- GET111 5/- NKT210 4/2 NKT405 11/- 
ACY22 3/9 BC115 6/6 BF173 6/- GET113 4/- NKT211 319 NKT406 9/11 
AC/27 316 BC116 81- BF178 10/6 ME4103 3/- NK1'212 3/9 NKT420 28/11 
ACY28 3/8 BC117 9/- BF179 12/6 MJ480 20/6 NKT213 4/7 NKT451 9/11 
ACY29 716 BC118 7/6 BF180 7/6 MJ481 27/- NKT214 3/5 NKT452 9/6 

CY30 716 BC125 11/- BF781 7/6 MJ490 22/6 NKT215 3/7 NKT453 616 
CY31 4/7 BC126 11/- BF184 5/- MJ491 29/6 NKT216 7/6 NKT603F 4/8 
CY34 3/5 BC134 51- BF185 5/- MPF102 8/6 NKT217 9/- NKT613F 5/2 
CY35 3/6 BC135 67- BF194 3/6 MPF103 7/6 NKT218 6/- NKT654F 4/2 
CY36 3/9 8C136 8/- BF195 3/- MPF104 7/6 NKT219 4/7 NKT675 6/8 
CY39 11/- BC137 8/6 BF200 10/6 MPF105 8/- NKT221 7/- NKT676 51- 
CY40 3'- 8C138 12/- BFX13 5/- NKT11 7/6 NKT222 6/- NKT677F 3/10 
CY41 3/- BC140 13/3 BFX29 6/2 NKT12 5/5 NKT223 5/- NKT703 8/- 
CY44 8/- BC142 15/- BFX44 8i- NKT32 6/- NKT224 3/7 NKT713 3/10 
0140 11/- BC143 15/- BFX84 512 NKT42 6/- NKT225 3/6 NKT717 5110 
D149 11/6 BC145 15/- BFX85 NKT43 6/- NKT226 11/- NKT734 4/11 
0161 7/6 8C147 2/9 BFX86 411 NKT72 3/9 NKT227 9/6 NKT73C1 6/2 
0162 7/6 BC148 3/3 BFX87 5/11 NKT73 3/7 NKT228 6l6 NKT773 3/7 
DT140 12/6 BC149 3/- BFX88 5/3 NKT101 6/- NKT229 3H1 NKT774 6/- 

ADZ11 32/- BC154 12/- BFY78 15/- NKT102 6/- NKT231 6/- NKT0013 6/6 
13212 39/- BC167 3/6 BFY50 4/6 NKT103 6/- NKT232 6/- NKT104193/10 

AF102 12/6 BC168 3/9 BFY51 3/9 NKT104 6/- NKT237 5/9 NKT10519 4/5 
- F106 7/6 BC169 3/9 BFY52 4/6 NKT105 6/- NKT238 4/- NKT10339 4/7 
AF114 5/- BC171 2/- 8FY53 3/2 NKT106 6/- NKT239 4/- NKT10439 5/5 
AF115 5/- BC782L 2/3 BFY90 13/6 NKT707 61- NKT240 3/10 NKT12329 8/5 
AF116 5/- BC183L 1/10 BFW57 81- NKT108 6/- NKT241 3/9 NKT1242910/6 
AF117 5/- BC184L 3/- BFW58 5/6 NKT109 6/- NKT242 2/11 NKT133293/11 
AF118 8110 BC212L 3/4 BFW59 5/- NKT121 10/6 NKT243 121- NKT734293/11 
AF121 6/- BCY10 10/- BFW60 4/6 NKT122 10/- NKT244 3/1 NKT16229 8/5 
AF124 51- BCY12 12/- BLY47 31/3 NKT123 9/6 NKT245 31- NKT20329 6/8 
AF125 4/2 BCY30 5/- BSX19 3/3 NKT124 6/5 NKT261 4/3 NKT20339 6/4 
AF726 318 BCY37 5/6 BCX20 3/3 NKT125 4/6 NKT262 4/3 NKT3521915/9 
AF127 3/6 BCY32 10/- BSX21 7/6 NKT126 4/- NKT263 418 0C19 5/- 
AF129 15/- BCY33 4/- BSX60 1217 NKT127 10/6 NKT264 4/3 0C20 19/6 
AF178 9/6 BCY34 5/- BSX61 7/11 NKT128 10/- NKT265 5J6 0C22 8/- 
AF179 11/6 BCY38 6/- BSX76 41- NKT129 8/6 NKT270 6/- 0C23 10/- 
AF180 12/6 BCY39 9/6 BSX77 61- NKT135 6/1 NKT271 2/10 0C24 10/- 
AF186W 8/- BCY40 10/- 8SX78 6/6 NKT137 6/1 NKT272 2/10 0C25 716 
AFI86G 8/- BCY42 4/- BSY27 4/- NKT141 10/6 NKT273 3/8 0C26 6/8 
AF239 7/4 8CY43 4/- BSY29 5/- NKT142 10/- NKT274 2/10 CCU 12/- 
AFY79 22/6 BCY54 7/6 BSY32 5/- NKT143 9/6 MKT275 3/4 0C29 151- 
AFZ11 5/- BCY70 3 10 BSY36 5 - NKT144 8 - NKT276 3 6 0C35 10 - V405_ 9 3 

0C36 12/6 40250 10/9 2N918 8/5 2N3414 5/6 2N5027 10/6 
0C41 5/- 40309' 616 2N929 5/3 2N3415 6/- 2N5028 1116 
0C42 416 40310 9/- 2N930 8/- 2N3416 7/6 2N5029 9/6 
0C43 4/6 40311 619 2N1131 6/- 2N3436 15/- 2N5030 8/6 
0C44 3/- 40312 9/6 2N1132 6/- 2N3525 21/9 2N5172 3/- 
0C45 31- 40314 7/3 2N1302 3/7 2N3528 19/- 2N5174 10/6 
0070 216 40315 713 2N1303 416 2N3606 516 2N5175 10/6 
OC71 3/- 40316 913 2N1304 4/11 2N3607 4/6 2N5116 9/- 
0072 4/6 40317 7/3 2N1305 4/11 2N3702 2/8 2N5232 5/8 
0074 8/- 40319 10/9 2N1306 6/- 2N3703 2/5 2N5249 13/6 
OC75 4/6 40320 713 2N1307 6/- 2N3704 3/2 2N5249A 1316 
0076 5/- 40323 618 2N1308 6/- 2N3705 2/8 2N5305 7I8 
OC77 81- 40324 9/3 2N1309 6/3 2N3706 2/3 2N5306 8/- 
OC81 4/6 40326 7/3 2N1613 4/6 2N3707 2/10 2N5309 12/6 
OC8113 41- 40329 4/9 2N1711 5/- 2N3708 1/10 2N5354 5/8 
0081Z 11/- 40344 513 2N2147 16/3 2N3709 2/- 2N5355 5/8 
0082 5/- 40347 7/6 2N2148 12/6 2N3710 213 2N5356 10/6 
0082D 3/- 40348 10/3 2N2160 12/6 2N3711 2/6 25001 10/- 
0083 4/6 40360 8/6 2N2217 515 2N3789 51/9 2S002 12/6 
0084 5/- 40361 9/6 2N2217A 11/4 2N3819 7/- 25003 12/6 
0C123 71- 40362 11/6 2N2218 6/5 2N3820 18/9 25004 15/- 
0C139 51- 40370 6/- 2N2218A 8/4 2N3826 6/- 25005 15/- 
0C140 7/- 40406 11/3 2N2219 7/2 2N3854 5/6 25006 15/- 
0C141 12/6 40408 10/3 2N2219A 10/- 2N3854A 5/6 25017 15/- 
0C170 51- 40462 11/3 2N2369 3/4 2N3855 5/6 25018 17/6 
OC171 61- 40467 16/6 2N2369A 3/11 2N3855A 6/- 25019 19/6 
0C200 7/6 40468A 7/- 2N2613 7/6 2N3856 6/- 25020 20/- 
0C201 9/6 40602 8/- 2N2614 4/- 2N3856A 6/- 25104 12/6 
0C202 12/6 1N3713 30/- 2N2646 10/- 2N3858 5/- 25901 81 

0C203 7/6 1N3717 30/- 2N2904 8/10 2N2858A 6/- 25302 7/6 
0C204 81- íS100 3/f 2N2904A 9/9 2N3859 5/6 25303 101 

OC205 91- 15107 618 2N2905 12/11 2N3859A 6/3 25304 12/6 
OC206 15/- 15410 511 2N2905A 15/1 2N3860 6/- 25306 15/ 
0C207 151- 15410R 5/1 2N2906 8/10 2N3866 25/- 25320 9/ 
OCP71 19/6 2G302 3/9 2N2906A10/10 2N3877 9/- 25321 6/ 
ORP12 10/- 2G339A 5/- 2N2923 4/- 2N3877A 9/6 25322 8/ 
ORP60 8/- 2G371 31- 2N2924 4/- 2N3900 10/6 2S323 10/ 
ORP61 8/- 2G371B 3/- 2N2925 3/6 2N3900A 11/6 25701 8/ 
ORP63 91- 2G374 ,. 51- 2N3011 12/6 2N3903 7/- 25702 111 

P346A 3/9 2G381 5/- 2N3036 39/- 2N3904 7/- 25703 121; 
RAS310AF 2N174 16/- 2N3053 5/- 2N3905 7/6 25711 261, 

6/- 2N388A 151- 2N3054 12/6 2N3906 7/6 25712 341: 
RAS508AF 2N404 4/6 2N3055 15/- 2N4037 15/- 25720 251 

151- 2N696 316 2N3133 6/- 2N4058 3/4 25732 8h 
SIM 19/- 2N897 3/6 2N3135 6/- 2N4059 5/- 25733 5/11 
S4M 33/6 2N698 6/- 2N3136 6/- 2N4060 5/- 3N128 13/ 
ST2 9/9 2N706 2/4 2N3235 28/6 2N4061 4/- 3N140 15/ 
TD716 21- 2N706A 2/6 2N3234 27/6 2N4062 4/6 3N141 141. 
T1407 9/8 2N708 3/3 2N3242 7/9 2N4284 3/- 3N142 10/ 
T1C45 81- 2N709 816 2N3391A 6/- 2N4287 3/- 3N143 13/ 
TIS34 17/6 2N711 7/6 2N3392 5/- 2N4288 3/- 3N152 17/ 
TIS44 1/º 2N711A 7/6 2N3393 5/- 2N3289 3/- 5D6 5/ 
TIP31A 12/4 2N743 4/6 2N3394 4/9 2N4290 3/- AA719 2/ 
TIP32A 
V205 

14/10 
20/- 

2N744 
2N911 

8/- 
10/- 

2N3402 5/8 
2N3403 5/6 

2N4291 
2N4292 

3/- 
3/- 

AAY11 
AAZ12 

2/ 
6/ 

BC I07/8/9 2/6 
NPN Planar transistors 

25+2/3 100+2/- 

2N4871 6/9 
Motorola unijunction 

25+ 5/8 100+ 4/9 

2N3055 15/- 
115 watt silicon power 
transistor 

25+ 13/- 100+ 11/- 

IRC 20 7/- 
Int. Rectifier thyristor 
200 piv 1-2amp (similar 
C106ß1) 

25+ 6/- 100+ 5/- 

2N2926 2/- 
NPN Planar transistors 

25+ 1/8 100+ 1/6 

BY 127 4/- 
Mullard Plastic HV 
rectifier 800 piv 1 amp 
(similar BY100 etc.) 

25+ 3/3 100+ 3/ - 

2N38I9 7/- 
Texas FET 

25+ 8/- 100+ 5/3 

CRI/051-C 8/- 
CRI/401-C I0/- 
AE1 400 piv, 50 ply 1 

am. SCR's 

OCP 71 19/6 
Mullard Phototransistor 

25+ 17/3 100+ 14/9 

New low Integrated 
circuit prices Fairchild 
(U.S.A.) micrologic 
R.T.L. epoxy case TO5 
temperature range 15° 
C. to 55° C. 

1-11 12-24 25-99100+ 
uL 900 Buffer 

8/- 7/- 6/6 5/6 
uL 914 Dual 2 input Gate 

8/- 7/- 6/6 5/6 
uL 923 J -K Flip Flop 

10/6 10/- 9/6 9/ - 
Data and circuits art- 
icle, 5 -page, at 2/6. 
Article "30 Suggested 
Circuits for Micro - 
logic", er 3/-, TO5 to 
DIL conversion spread- 
ers/adaptors at 1/6 each. 

SILICON RECTIFIERS 
1 Amp Miniature Moulded Junction 
Rectifiers. 

P.I.V. 1-24 25+ 100+ 500+ 
1 N4001 50 1/6 1/4 1/2 1/- 
1N4002 100 1/6 1/4 1/2 1/- 
1N4003 200 2/- 1/9 1/6 1/3 
1N4004 400 2/- 1/9 1/6 1/3 
1N4005 600 2/6 2/- 1/9 1/6 
1N4006 800 3/- 2/10 2/6 23 
1N4007 1000 4/- 3/3 2/9 2/6 
In the event of any 1N4000 series 
going temporarily out of stock we 
reserve the right to send higher 
voltage types at no extra charge. 
1000+ and over prices on applica- 
tion. 

U : uantities of differ- 
ent 1N4000 series may be combined 
to qualify for the quantity discount 
prices quoted example: 10/1N4001 
1/5, 10/1N4002 1/10, 5//N4007 3/4 
(25 total pieces). 
In the event of any 1N4000 series 
going temporarily out of stock we 
reserve the right to send higher 
voltage types at no extra charge. 

ZENER DIODES 
400mV/ 10+ GLASS CASE. 
TEXAS Mir. 
1S2036 3.6 volt 152082 8.2 volt 
1S2039 3.9 volt 152100 10 volt 
152043 4.3 volt 152110 11 volt 
152047 4.7 volt 152120 12 volt 
1S2056 5.6 volt 152160 16 volt 
1S2062 6.2 volt 152180 18 volt 
1S2068 6.8 volt 1S2270 27 volt 
1S2075 7.5 volt 1S2300 30 volt 
PRICES: 1-24 3/625-992/9100+2/3 

r cos quo e. are current at time of going to press E & 0E, and may be subject to variation wi ou 
notice-Items listed not in current production will be withdrawn when stocks advertised are sold. 
Semiconductors offered carry full Manufacturers guarantee where applicable. Data sheets will be 
supplied on request 1/- per copy. Price breaks apply at 25+ 6100+. Please contact Sales Dept. for 
Price & Availability. *Terms of Business: Retail Mail orders-cash with order only please. Trade: 
Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock are 
normally despatched within one working day by first class post. Export orders and enquiries par- 
ticularly welcome. Cables LESTROCO BRENTWOOD. Post & Packing allow 1/- per order inland, 
4/- Europe. 12/- Commonwealth. 

NEWS NEWS NEWS NEWS... 
L.S.T. Electronic Components Limited are proud to announce their 
official appointment by Newmarket Transistors Ltd.-All Newmarket 
products now available at Industrial User prices. All R.C.A. Semi- 
conductors and Integrated circuits now also available from L.S.T. 
at Industrial User prices. Many Mullard, General Electric, Texas 
types also ex stock at LST at Industrial User prices and better. 
Iskra resistors, Mullard Capacitors, Veroboard, Repanco colla and 
other misc. components stocked in large quantities. Official Inter- 
national Rectifier Semiconductor Centre stockists. 

INTEGRATED CIRCUITS 
Some R.C.A. Linear types 

CA3005 2316 CA3022 26/- CA3041 21/º 
CA3011 14/9 CA3023 25/3 CA3042 21/9 
CA3012 17/9 CA3026 20/- CA3043 27/6 
CA3013 21/- CA3028A 14/9 CA3044 24/- 
CA3014 24/9 CA3028B 21/- CA3045 2416 

CA3018 16/9 CA3035 24/6 CA3046 15/2 
CA3020 25/3 CA3036 14/6 CA3048 40/9 
CA3021 31/3 CA3039 16/9 CA3051 28/º 

Application Notes for each individual 2/6d. per copy. 

IC10 Sinclair Audio Amplifier 
PA234 GE IC 1 Watt Amplifier .. 
PA237 GE IC 2 Watt Amplifier .. .. 
PA246 GE IC 5 Watt Amplifier .. 
PA424 GE IC Zero Voltage Switch .. 
SL403A Plessy 3 Watt Amplifier .. 
SL702C Ptessy Linear .. .. 

TAA263 Mullard Linear 
TAA293 Mullard General Purpose Amplifier .. .. 
TAA310 Record/Playback Amplifier .. .. 
TAA320 MOS LF Amplifier.. .. .. .. 
TAD100 Mullard IC Receiver 
TAD110 .. . .. .. . .. .. 
3N84 GE Silicon Controlled Switch .. .. 

Data Sheets 1/- (SL403A 2/6. IC10 data not sold separately). 

55/- 
17/8 
37/6 
52/6 
4916 
42/8 
29/6 
15/- 
20/- 
30/- 
13/- 
3916 
39/6 
26/ - 

Address your order to: 

L.S.T. ELECTRONIC COMPONENTS LTD. 
7 COPTFOLD ROAD, BRENTWOOD ESSEX 

'Phone: Brentwood 226470/1 
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Fully guaranteed 
Individually packed 

VALVES 

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 
RANT OTHERS IN IT00K laelude Cathode Bay Tubes and Special Talves. U.K. Orders 

up to 10/-, 1/-; 10/- to 11 2/-; over 41, 2/- per 11; over 18 post free. 0.0.D. 4/- elate 

TRANSISTORS, ZEN ER DIODES etc. 
CY31 7/- ECL86 8/6 PC97 9/- (MI 2/8 

DAF98 7/9 
DF96 716 

EF98 8/8 
EF87A 7/- 
EF39 

PC900 º/6 
PCC84 8/4 
PCC89 9/8 

0410 4/- 
0A70 2/- 
0471 2/- 

DK96 7/8 EF40 10/- PCC189 11/8 0A79 1/9 
DL92 4/8 EF41 13/8 PCE800 16/- 0481 1/8 
DL94 8/- EF80 6/- PCF80 8/8 0A200 1/9 
DL96 79 EF88 9l7 PCF82 8/9 04202 2/- 
DM70 EF86 6/8 PCF84 8/3 04210 7/4 
DM71 7/8 EF88 8/8 PCF86 10/- 04211 9/6 
DY88 8/- EF89 6/8 PCF200 16/8 OAZ200 11/- 
DY87 8/8 EF9l 8/ - PCF201 16/4 04Z201 10/- 
DY802 9/9 EPOS 7/4 PCF801 9/9 04Z202 to 
E88CC/01 EPOS 6/- PCF802 9/9 0AZ206 8/8 

27/- EF188 8/6 PCF806 14/8 0ÁZ207 º(4 
E ABM 8/8 EF184 71- PCF808 181- OAZ208 to 
EAF42 10/- EFL200 16/8 PCF808 14/8 0AZ218 6/8 

8/- EL84 10/6 PCH200 141- 0AZ228 to 
EBC88 

10Ì0 
EL4I 11/8 PCL81 9/6 042225 10/ - 

EB041 EL42 10/6 PCL82 71B OM 15/- 
EBC81 6/6 EL84 4/9 PCL83 18/- 0022 8/8 
EBF80 7/4 EL86 8/- PCL84 8/8 0025 7/4 
EBF88 8/8 BL88 8/- PCL86 9/8 0026 6/- 
EBF89 8/- EL90 8/- PCL86 9/- OC28 81- 
ECC81 4/- EL96 7/- PFL200 14/ - 
ECC82 
E0088 64 
E0084 
ECC88 7/8 
E0088 7/- 
ECC189 9/9 
ECF80 
ECF82 
ECF88 16/84/8 

ECF801 18/8 
ECF802 12/8 
ECH86 11/- 
801142 18/- 
ECH81 6/9 
ECRU 8/6 
ECH84 7/8 
ECH200 12/8 
ECL80 ' 9/- 
ECL8'2 8/6 

EL600 17/- 
EM81 5/- 
E1180 7/8 
81184 7/- 
EM87 11/- 
EY6I 8/- 
EY81 7/- 
EY86 7/- 
EY88 8l8 
EZ41 8/4 
EZ80 6/- 
EZ81 6/- 
07.34 10/8 
KT88 27/8 
KTBR 83/- 
N78 25/- 
042 4/- 
082 e/- 

PUS 10/9 

PL82 
PL88 7/8 
PL84 8/8 
PL800 14/9 
PL604 16/- 
PL609 80/- 
PX4 14/- 
PX26 80/- 
PY88 10/- 
PY80 818 
PY91 6/8 
PY82 6/8 
PY83 7/- 
PYBB 7/8 
PYR00 9/6 

Q' s8-11) 
86(- 

QQV0N40 
86-- 

QQ1'0640A. 
108-- 

R17 
R19 1718 
BTV280/40 

e0;- 
8TV280/80 

TT21 180 61Ì- 
1725 14/8 
U26 14/8 
027 8/ - 
Ut I 14/- 
11301 11(8 

ECL83 10/4 PABC80 7/6 PY801 918 U801 201- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

01-743 4946 

OC29 15/- 
0034 8/6 
OM 8/8 
0C44 4/- 
0C45 8/8 
0070 3/- 
0071 2/6 
0072 4/- 
0078 111- 
0075 4/8 
0076 5/- 
0081 4/- 
00811./ 51- 
OC81DM 8/- 
0082 6/- 
0C82DM 8/- 
0083 4/8 
008313 8/- 
0084 6/- 
00122 10/- 
00189 8/8 
00140 8/- 
00170 5/- 
00171 6/- 

00172 7,4 
00200 6/- 
00201 7/8 
00208 10/- 
1821 8/8 
IN21B 0/- 
1825 12/- 
16748 4/ - 
IMO 4/- 
18702-7257/8 
IN748A 

eerlea 6/8 
IN821A 811- 
1N823A 28( - 
=MU 7/- 
IZMTIO 8/9 
IZT6 18/8 
IZT10 12/9 
281808 4/6 
2N1807 8/6 
2113008 8/6 
2173054 1318 
288056 18/- 
F100 12/6 

8FR6 
38128 
88139 
314140 
88154 
88159 
8FR6 
12FR80 
10D1 
28808 
40594 
40393 
40888 
40888 
40889 
AC128 
AC127 
AC128 
AC178 
ACY28 
AD149 
ADM 
AD162 
AF117 

6/6 AF118 10/- CRB3/2010/- 
17/8 AF139 10/- CR83/80 11/8 
36/- AF178 18/8 CR896(025 
1918 AFY19 22/8 15/- 
19/- A8Y28 6/8 CRB3/401318 
29/- .18028 6/8 6E0'108 

7/0 BAW19 6/8 GET116 
14/9 B0107 8/8 GET116 
3/- BC108 4/- 0D910 

10/- BCY10 9/- 8D928 
27/8 BCY72 7/9 8D948 
27/6 BFY61 4/6 8D988 
80/- BFY62 416 80980 
27/- B806 7/8 V405A 
29/- B81 8/- Z Range 

4/8 B42 9/3 Zener diodes 
4/8 BU100 86/- 8/8 ea. 
8/- BYZ18 6/- Z2A range 
7/8 BYZ18 16/- 7/8 ea. 
4/- CR81/10 6/- Z8B range 

11/- CR81/20 9/8 6/- ea. 
7/- CR81/80 10/- ZL range 
7/- CR81/35 1118 6/- ea. 

4/9 CR81/40 13/8 18 range 
CR88/05 8/- 7/8 ea. 

4/- 
9/- 

6/8 
6/36 

7/8 
9/8 
7/9 

UA C80 ' ̀ 160/80 /- 6 4G ` a e 'I- 
1TAF42 10/8 Z7ó9 86/- 6U40 9/6 84T8 4/8 
UBC41 9/8 180011 29/- 5V40 7/8 8AU4 6/- 
UBF80 7/- Z80117 26/- 6X40 7/- 84314 8/- 
UBF89 7/- Z900T 12/- 6Y8GT 6/- 6AX60T 18/- 
UCF80 10/- ILI 2/6 6Z4GT 12/- 6B7 6/6 
UCH42 12/8 IRS 8/- 6Z4 14/- 813E7 8/- 
UCH81 6/6 I84 6/- 84B7 4/- 8B48 4/8 
UCL82 7/8 I85 4/8 64C7 8/- BBRB 6/- 
1TCL88 12/- IT4 8/- OARS 11/8 6B060 11/- 
UF41 10/- IX24 7(8 OAKS 6/- 8B36 8/6 
0890 7/8 1X210 7/8 84118 8/- 801474 8/9 
0889 4/9 3A4 4/- BALI 8/- 8BR7 18/- 
0L41 12/- 306 8/- 6AL0W 7/- 6BW6 18/- 

UU84 7/8 
8Q4 7/8 84118 

- 384 6(9 84N8 10/-/- I 1 604 8/9 
ÚY41 8/8 8114 8/- 84Q6 8/- 606 4/- 
1.1Y86 5/9 613254M 88/- 6AQ4W 9/- 80016 111- 
V 8106/80 8/- 513/2561185/- 4A48 8/- 6CL8 0/9 

8b4ular screw-InAERIALS 

consisting each 
ect) ns. lift (6 ectlon) 

of ten 
8 uwhip aerial 

with adaptor to fit the 71n. rod, 
Insulatedbase, hammer, 

stay 
plate end stay assemblies, pegs, reamer, 

IAbsolutely bagbr13 9.8. P. A P. 10/8and 

new and 
plats 

ready to erect. 

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

61148 11/- 
8E177 7/- 
6F23 15/- 
4F88 20/- 
411621 8/- 
8J4WA 14/- 
835 7/- 
6J58J80T 

3/6 
8J7G IV - 
837M 8/- 
8K8GT 8/- 
0E7 8/8 
BK70 2/- 
BKBG 41- 
8K8GT 7/8 
81126 14/ - 

COLOR. 
brand 

6P21 11/- 194Q6 7/9 2051 10/- 
6847 7/- 1968 70/- 0988 88/6 
884711T 8/4 1968 20/- 8067 10/- 
6807 13/- 1984 86/- 8080 7/6 
48070T 6/- 20P4 17/- 
8807 8/- 20L60T 7/8 
6837 7/6 80016 16/- 
68370T 6/6 80017 18/- 
681(7 7/- 30018 16/- 
68L70T 8/6 80F6 16/9 
881170T 8/- 80FL1 16/- 
60Q7 7/9 30FL12 18/6 
68Q7GT 7/9 80FL18 9/8 
MG 3/6 30FL14 16/6 
BVBGT 6/8 80L15 17/- 
6X4 419 ß0L17 17/- 

5/- 30P12 18/- 
6X6OT 5/8 80P19 14/- 
8Y8G 11/- 80PL1 18/- 
8.S0LI 14/- 80PL13 181- 
614 6/- 80PL14 17/- 
7B7 7/- 36L60T 9/6 
7C6 14/6 36W4 6/- 
708 6/- ß67,4T 9/- 
7117 6/6 42 7/- 
7Y4 12/- 6006 7/- 
9D8 7/6 600080 80/- 
11E2 80/- 50E115 18/- 
124T6 4/8 75 6/8 
124T7 4/- 76 8/- 
124177 6/9 78 8/- 
12AV8 6/8 80 9/- 
124X7 6/4 803 80/- 
12BA6 6/- 805 180/- 
128E6 6/- 807 9/- 
191387 8/6 818 75/- 
1208 6/6 832A 06/- 
12E1 17/- 884A 15/- 
121(6 10/- 964 4/6 
12K7OT 6/9 966 4/- 
12K8GT 7/8 966 2/- 
124.170T 0/6 957 6/- 
12807 7/- 991 6/- 

8L60T 9/- 1487 10/- 1822 17/ - 

ALL valves 
guaranteed 

6064 7i- 
ß086 18/- 
8080 27/8 
6146 28/- 
8020 86/- 
9001 
9002 4/8 
9003 
9004 102/8 
9008 2/6 

O.R. Tubes 
VCR97 82/8 
VCR617 60/- 
VCR617B66/- 
VCRb17C46/- 
6FP7 26/7 
BBD 180/- 
88J 40- 
8ßL 90/- 
Photo Tubes 
062025 ºó/- 
981A 88/4 
6097C 860/ - 
special Vive. 
CV1081 100/- 
CV2889 220 
3P9/7D 700- 
K801 84 
Kß06 219 
K806 518 
11887 !12 
KRN2A 70/- 
WL417A 80/- 
8J/92/E 

!87/1I 
5022 515 
714ÁY 44 
7254 !10 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

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

Tel: 01.7430899 

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 Ceps. 

Please 
1170 

BRITISH NATIONAL RADIO SCHOOL 

Send 4d Stamp for 
Further Details 

Bensham Manor Road Passage, Thornton Heath, Surrey. 
Telephone 01-684-1665 

BAKER I2in. MAJOR E9 
The remarkable quality and performance 
of the "Major' makes possible truly 
brilliant and rich sound from a single 
loudspeaker. It recreates the entire 
musical spectrum from 30 to 14,500 c.o.s. 
The unit consists of the latest double 
cone, woofer and tweeter cone together 
with a spacial Baker CERAMIC mag- 
net assembly having s flux density of 
14,000 gauss and a total flux of 145,000 
Maxwells. Bass resonance 40 c.o.s. 
Fer Hi-Fi or P.A. Rated 20 watts. 
Voice coils available 3 or 8 or 15 ohms. 

Major Module 30-17,000 cps with 
tweeter, crossover, baffle E ' ' 0.0 19 v 12fin. and instructions. 

raker Reproducers 1 tr1 

FREE LISTI 
SEND S.A.E. 

FOR BUMPER FLOG 
LIST 

TECHNICAL 
TRADING 

* ARUNDEL (Tel. 23975) 
15-17 Queen Street 

* LONDON (MUS 2639) 
10 Tottenham Court Road * PORTSMOUTH (Tel. 22034) 
380-302 Protean Read * SOUTHAMPTON 
72 East Street (Tel. 25851) * BRIGHTON (Tel. 23975) 

Gueen'e Road 

FANTASTICALLY POPULAR * JASON TAPE * 
We after you fully teesBYed polyester myler 
end P.V.C. tapes of Identical quality hifi, wide 
nags recording cherecterlstla ee top grade 
tapes. Quality control seenufecture. They 
are truly worth a few more toppers than 
sestets, eubatanderd, jointed or cheap Imports 
TRY ONE AND PROVE IT YOURSELF. 

Standard Play 
Sin. 150(1. 2/3 
4in. 300ft. 4/6 
Sin. 600ft. 7/6 
534in. 900ft. 10/6 
lin. 1,200(1. 12/6 

Double Play 
Sin. 300(1. 4/- 
4in. 600(1. 9/- 
5in. 1.20061. 15/- 
544 in. 1,80061. 19/6 
7in. 2,100fí. 27/ - 

Long Play 
Sin. 22511. 2/9 
4in. 450(1. 5/6 
Sin. 900ft. 10/6 
584ín. 1,200ft. 13/ - 
lin. 1,800ft. 18/6 

Triple Play 
4in. 900ft. 13/- 
5in. 1,800ft. 28/- 
584 in. 2.400ft. 34/- 
7in. 3,600ft. 44/ - 

Quadruple Play 
3in.. 660000(1. 8/6 

Postages II- reel. 
Peet Free lese 5% on three reels. 
Qeeedty and Trade enquiries invited. 
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Fig. 7: Guitar and tremulan! amplifier on Circuit Board 2. 

LDR cover as Fie r Lamp B2 LDR 

Bracket(aluminium) 
bent to bring lamp 
level with LDR 

Circuit board 1k 1' 

Aluminium angle 
xgx1" 

Chassis 

Board I contains the microphone pre -amplifier 
Trl and Tr2 and it is most important that the 
screened leads are. earthed to the common earth line 
as shown. 

Board 3 contains the tremulant phase shift oscil- 
lator Tr3 and the l.d.r. control amplifier Tr4. Note 
that the earth returns from VR2 and the tremulant 

Fig. 9: (far left) Mounting 
bracket for tremulant indi- 
cator lamp. 

Fig. 12: (left) Mains input 
socket mounting. 

Fig. 10: (left) Mounting 
details of LDR and lamp. 

Fig. 11: (right) construc- 
tion of LDR cover. 

VR8(A) 

TrStog 

Common 
-ve line 

01--4 BA clear --43 
Bend 

Bend 

18 swg. 
aluminium 

Bend 

2° 

on -off switch must be made as shown, to the com- 
mon earth line on the circuit board, and to nowhere 
else. The 1.d.r. control amplifier Tr4 must be fitted 
with a small heatsink as shown in Fig. 8. 

The guitar and tremulant amplifier board (Board 
2) has several screened lead connections and again 
it is important that these are earthed, as shown, to 
the common earth line on the board, as must the 
earth return from the. 1.d.r. (l.d.r-B). 
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Tremulant Indicator 

Power supply unit 

MU 422 

o 

o 

o 

MIC. 
VOLUME 

MIC. 
INPUT 

VR5 VR4 

GUITARI GUITAR 2 
VOLUME VOLUME 

GUITAR1 GUITAR 2 
INPUT INPUT 

o 
OFF ON 

S1 

o 

MnR TREMULANT TREMULANT PW 25-50 vniu F TONE ON/OFF 
TREMULANT R3 VR2 Indicator Lamp 

TREBLE TREMULANT TREMULANT 
SPEED DEPTH 0 

o o o 

0 

MAINS INDICATOR 

eON/OFF 

o 

o 

o 

The coupling transformer T3 is bolted directly to 
the circuit board and is a type CP6713/2. It has the 
IP -OP and IS -OS connections clearly marked on it 

and these must be connected as in the diagram. 

Pre -amplifier Power Supply 
It is not convenient to take the supply voltage for 

the pre -amplifiers from the output module power 
supply as this is a sealed unit. Transformer T2, the 
rectifier MR 1 and smoothing capacitor C28 form the 
pre -amplifier power supply and are wired as shown 
in Fig. 14. 

The reason for locating T2 at the far end of the 
chassis is to prevent the tremulant amplifier trans- 
former T3 from picking up mains hum by mutual 
coupling. The mains transformer T2 has three 
secondary tappings but only the 17V tap is used. 

Chassis and Panel Layout 
The positions of the circuit boards, the pre -ampli- 

fier power supply components, the power module 
and the module power supply are given in Fig. 13. It 
is most important to adhere to this layout to prevent 
hum loops atound the chassis. 

Points for the fixing holes of the power output 
module and its power supply have not been included 
as prototype units were used by the writer for the 
original amplifier. Fixing holes are however, provided 

Fig. 13: Layout of panel controls and main components on top of 
chassis. 

Rear view of corn pleted amplifier and speakers. 
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BSR 4 -SPEED SUPERSLIM 
AUTO RECORD CHANGER 

Plays ir, 10' or 7' records. 
Auto or Manual. A high 

,7 quality unit banked by BM 
reliability with 12 months' 
guarantee. Size 184 x ( ,, 
Min. Above 
motor board 81in. - ------___ ",; 
below 8}io. AO 200/250v. 

with STEREO/MONO XTAL E7 Pout 6/- 
SSR 17A70 Stereo/Hono Transcription E 14 Auto Changer. Calibrated Stylus Premium. 
BSR Minichanger UA60 Stereo/Mono. 
Playa 18', 10' or 7' recorde. 

£8 She 12 x 811n. AC 200/260v. Post 6/-. 
GARRARD PLAYERS with Sonotone STA Cartridges. 
Stereo Diamond/Mono Sapphire. 8P25 Mk II 516 
AT80 Mk II 215 Model 8000 813 Post 6/-. 
RECORD PLAYER PORTABLE CABINET 75/ 
Space for amplifier and autochanger. Post 6/, 
RCS DE -LUXE 8 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 8 watts output. Tone 
and volume controls. Isolated maim tranetormer, knobs, 
loudspeaker valves EOL82. 117.80. Response 60.18.000:4 

RSO 2 WAT. 
SenzitivT 

AMPLIFIER with loudspeaker 
et 5/-. 

and valve UCL82. Post 6/- E3 
R.0.8. TEAKWOOD BASE. Ready cut out 77/6 for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE / 
BASE. Durable tinted plastic, attractive appearance. 77/6 
EMI PICK-UP ARM. Complete with mono cartridge 29/8. 
EMI JUNIOR 4 SPEED RECORD PLAYER f3 Pmt 
Mainz operated motor, turntable and pick up 6/-. 

HI-FI PICK UP CARTRIDGES 
GP94 66/-: GP98 46/-; GP91 80/-; GP67 19/8, ACOS 
L.P. only 10/0. All standard fixing complete with stylus. 

CRYSTAL MIKE INSERTS 
4' die. 8/6. AC08 11' dial 12/8. BM8, 1' dig. 9/6 

PORTABLE AMPLIFIER 
Portable mini p.a. system. 
Many uses - ideal for 
Pardee, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player 
Amplifier, etc. Attractive 
resins covered cabinet. 
aim 18 x 9 x 4in., with 
powerful 7 x 4in. speaker 
and lour trandstor one watt 
power amplifier. Unes PPS 
battery Brand new with 
famous maker's guarantee. Only 75/- Port 

6/- 

WEYRAD P50 -TRANSISTOR COILS 
RAW Ferrite Aerial ..18/- Spare Cores Od. 
0m. P60/lAO 6/- Driver Trane. LFDT4 ..10/ - 
I.P. P60/ß00 470 tom 6/7 Printed Circuit, PCA1 ..10/- 
Srd I.B. P60/80C 8/7 J.S. Tuning Gang 10/8 
P61/1or P61/8 8/7 Waned Booklet 

OPTI 11/ - 
Ferrite Rod 8 x }in. 4/-, 0 x tin. 6/-. 

VOLUME CONTROLS 
Long spindles. Midget Size 
58. ohms to 8 Meg. LOG or 
LIN. L/8 8/-. D.P. 6/ - 
S TEREO L/811/-. D.P. 16/ - 
Edge 6K. 8.P. Transistor, 6/- 

80ohm Coax 9a. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 28/-; 80 Id. 40/-. 
FRINGE LOW LOSS 
Ideal 826 lines. 2 -yd. 

WIRE -WOUND 8 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 0 to 80 K., 5/- LONG SPINDLE 8/ K b - Carbon 80 8 meg. 10 OHMS to 100 K. 

VEROBOARD 0.16 MATRIX 
84 x 61n.8/8. ß} x 81in.8/2. 81 x 891n.8/8. 81 x 610.6/2. 

EDGE CONNECTORS 10 way 6/-; 24 way 7/8. 
PINS 86 per packet 8/4. FACE CUTTERS 7/8. 

L.R.B.P. Board 0.16 MATRIX Soin, wide Od. per lin. 
O lin. wide ed. per 1 In.; óin. side 1/- per lin. (up to 17ín.). 
S.R.B.P. nndrllled {,in. Board 10 x 82. 8/-. 
BLANK ALUMINIUM CHASSIS. 18 e.w.g. ß41n, aides. 
7 x 41n.. 6/-;11 x Mn., 7/6; 11 x 7e. CA; 18 x Sin., 10/6; 
16 x 14in., 15/-; 9 x 7 x 81n., 8/6; 14 x 11 x Sin., 14/6. 
ALUMINIUM PANELS 18 e.w.g. 12 x 12in. 6/8; 14 x Sin. 
5/6;18 x 8in. 4/8;10 x 71n. 8/8; 8 x 8in. 2/8; O x 4in.1/8. 
1-1nch DIAMETER WAVE -CHANGE SWITCHES. 
8 p. 2 -way, or 8 p. 0 -way, or 8 P. 4 -way 4/8 each. I p. 18 -way, 
or 4 p. 2 -way, or 4 p. 8 -way 4/6 each. 1 inch DIAMETER 
Waveohange "MAKITS" 1 p. 12 -way, 2 p. 8 -way, 8 P. 
4 -way, 4 D. 8 -way, 8 p. 2 -way, 1 wafer 12/-, 2 wafer 18/-, 
8 wafer 24/-, 4 water 30/-, 6 water 88/-, 8 wafer 42/-. 
TOGGLE SWITCHES, sp. 2/8; sp. dt. 8/8; dp. 8/8; dp. dt. 4/6. 

I 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/ - 
LOW RESISTANCE HEADPHONES 8-5 ohms .. 89/8 
DE LUXE STEREO HEADPHONES 8 ohm. . 06/ - 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 47/6 DEMAGNETISER pp 

800/260 y. A.C. Leaflet S.A.E.--- I Peat 8/6 

GENERAL PURPOSE TRANSISTOR 
PRE AMPLIFIER BRITISH MADE 

for Mike, Tape, P.D., Guitar 
Battery 9-12v or H.T. line 200-800v D.C. operation. 
Sise 1}' s 11' x 1". Response 26 c.p.s. to 25 K./a. Stilb gain. 
For use with valve or transistor equipment. 
Fall 
Brand new. Gnuarano. teed. Details B.A.B. 

lied.17/6 
+.-P 2/6 

eat 

NEW TUBULAR ELECTROLYTICB CAN TYPES 
2/850V .. 2/8 100/25V .. 2/- 18+16/600V 11/- 
4/660V .. 2/8 260/26V .. 2/6 60+50/850V 7/- 
8/460V .. 2/8 500/26! .. 4/- 80+100/860V 11/6 
18/460V ...8/- 8+8/450V.. 8/8 82+82/250V 8/8 
82/460V .. 4/- 8+18/460! 4/- 82+82/450V 6/0 
25/25V .. 2/- 18+10/450V 6/- 82+82+82/860V 6/9 
60/80V .. 8/- 82+82/850V 6/- 100+60+60/860V.ß/6 
SUB -MIN. ELECTROLYTICS. 1, 2, 4 5, 8, 10, 26, 80, 60,100, 
200mF 15V 2/-; 500, 1000mF 12V 8/8; 2000mß 26V 7/-. 
CERAMIC ipP to 0.01 mF, Bd. Silver Mica 2 to 6000pF, 9d. 
PAPER 860V-0.1 9d, 0.6 2,0; lmF 8 -; 2mF 150V 8/-. 
600V-0.001 to 0.06 94; 0.1 1/-; 0.26 1/8; 0.47 6/-. 
1,000V-0.001. 0.0022, 0.0047, 0.01, 0.02, 1/8; 0.047, 0.1, 8/8. 
S ILVER MICA. Close tolerance 1% 2 2-600PF 1/8; 680-2,200 
pF 2/-; 2,700-5,6000F 4/-; O.800pF-0.01, mid 6/-; each. 
TWIN GANG. "0-0" 208pF+176pF, 11/-; Slow motion drive 
886+885 with 25 +2510, 11/-; 500pF slow motion, standard 
9/-; small 8 -gang 600SF 22/, SHORT WAVE. Single 85pF 11/ - 
CHROME TELESCOPIC AERIAL 23in. 6/-. 
TUNING. Solid dielectric. 1000F, 800pF, 110012, 7/- each. 
TRIMMERS. Compression 80, 50, 70pF, 1/-; 100pF, 16090, 
1/6; 250pF, 1/8; 600pF, 7500, 2/-; 1000 pF, 2/8. 
RECTIFIERS CONTACT COOLED 4 wave 60mA 7/8; 
85mA 9/6. SILICON BYZ18 8/-; BY100 10/-. 
Full wave Bridge Rectifiers 76mA 10/-; 150mA 19/8. 
EX -GOVERNMENT RECTIFIERS 260v. 200mA. 8/-. 
NEON PANEL INDICATORS 250V AC/DC Red, Amber 4/-. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
} w., 4 w., 1 w., 20% lid.; 14 w. Od.; 2 w. 1/-; 4 w. 10% 6d. 
HIGH STABILITY. 4 w. 2% 10 ohms to 10 meg.. 2/-. 
Ditto 8% Preferred values 10 ohms to 22 meg., 94. 
WIRE -WOUND RESISTORS 6 watt, 10 watt, 16 watt. 
10 ohms to 100K. 8/- each; 25 watt. 1 ohm to 8.2 ohms 2/-. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

On. 18/e fin. 17/6 111n. 19/8 141n. 24/- 2y} 44/8 
{in. 18/8 lin. 19/8 liln. 20/0 llin. 29/- 242. 67/8 
}in. 18/9 lleln.19/6 112. 21/8 21n. 89/9 live. sq. 58/6 

TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 500mA. Oise 45 x 24 x Sin. Metal cam. 78/- Crackle finish. Output terminals. On/of switch. 
Halt Wave 9 volt 50mA. Size 25 x 14ín. Snap terminals 80/ - 

MAINS TRANSFORMERS 6/peach 
250-0-86060 mA. 0.8 v. 2 amps, centre tapped .... 22/- 
250-0.860 80 mA. 8.8 v. 4 amp. 28/- 
250-0-250 80 mA. 6.3 v. 8.5 a. 8.8 v.1 a, or 6 v. 8 a 88/- 
860-0460 80 mA. 8.8 v. 8.5 a. 8.8 v.1 a, or 6 v. 8 a 88/- 
800-0-800 v.120 mA., 8.8 v. 4 a. O.T.; 0.8 v. 8 a 60/ - 
MINIATURE 800 v. 20 mA., 6.8 v.1 a. 24 x 2 x 11In 15/ - 
MIDGET 220 v. 45 mA., 8.8 v. 8 a. 2l x 21 x 21n 18/ - 
HEATER TRANS. 8.8v. 14 a., 10/8 
Ditto tapped eec. 1.4 v., 2, 8, 4, 6, 8.8 v. 14 amp 16/8 
GENERAL PURPOSE LOW VOLTAGE. Outputs S, 4.6. 
8. 8, 9, 10, I9, 16. 18. 24 and 80 v. at 2 amp. 88/- l amp., e, 8, 10, 18, 16, 18, 80. 84.80.86, 40, 48, 60, 08/ - 
AUTO TRANSFORMERS 0-116-230 v. Input/Output. 
80 w. 18/8. 180w. 88/-; 500w. 56; 1000w. 512. 
CHARGER TRANSFORMERS. Input 800/250v. 
tot 0 or 12v., 14 amp.. 24/-; 4 amP.. 88/ - 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
d or 18 v. outputs, 14 amp. 8/-; 8 amp. 11/-; 4 amp. 171-. 

COAXIAL PLUG 1/8, PANEL SOCKETS 1/8. LINE 8/8. 
OUTLET BOXES. SURFACE OR FLUSH 6/-. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohm, or 800 ohms. 
PACE SOCKET Std. open -circuit 2/8, cloned circuit 4/0: 
Chrome Lead Socket 7/8. Phono Plugs 1/-. Phono Socket 1/-. 
PACK PLUGS Std. Chrome 8/-; 8.6mm Chrome 2/0. DIN 
S OCKETS Chamie 8 -pin 1/8; 6 -pin 8/-. DIN SOCKETS Lead 
8 -pin 8/6; 6 -Din 5/-. DIN PLUGS 8 -pin 8/8; 5 -Pin 6/-. 
VALVE HOLDERS. ed.; CERAMIC 1/-: CANS 1/-. 

E.M I. 131- x 8in. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bau res. 46-80 ope. 45 /- Flux 10,000 gauss. 
Speech coil, 8 or 16 ohm. Poet 8/ 
Also with twin tweeters. Complete 
with crossover. S or 8 or 16 
ohms. 10 watt. Post 2/8 

Recommended Teak Cabinet 
Sipe 10 x 10 x Oln. Post 2/6 £5 

MINI -MODULE 
LOUDSPEAKER KIT 
10 WATT 65/- CARRIAGE S/ - 

Triple speaker intern combining on ready cut baffle. 

9 
in. 

Treble ekipb 
nd 16 in. x 81 to. Separate Bau. Middle 

loudspeakers and crossover condenser. The 
heavy duty 6 in. Bass Woofer unit bas a low resonance 
cone. The mid -Range unit Is specially designed to add 
drive to the middle register and the tweeter recreate, the 
top end of the musical spectrum. Total response 
20.16,000 cps. Full Instructions for 8 or 8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
16 x 10 x 9 In. Modern Scandinavian E5 Pot 2/8 fluted front design for Mini -Module. 

Minimum Post and Packing 2/6 RETURN OF POST DESPATCH. HI-FI STOCKISTS. 

RADIO COMPONENT SPECIALISTS 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER I2in. MAJOR £9 
80.14,600 ems., loin. 

!' y double cone, woofer and 
tweeter cone together 
with a BAKER ceramic 

. s magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 
146,000 Maxwells. Bus 
resonance 40 cap.,. Rated 
20 watts. Voice toll 
8 or 8 or 16 ohms. Post Free 

Module kit, 80-17,000 c.p.s. 
with tweeter, crossover, 

- baffle and . 

instructions. E 11.10.0 
BASER "GROUP SOUND" SPEAKERS- 8 or 15 ohm 
' Group 25' ' Group 35' ' Group 50' 
26 watt E7 º6 watt E9 60 watt E 19 
TEAK HI -PI SPEAKER CABINET§. Fluted wood front. 
For 10 or 121n. round Loudspeaker 69.0.0. 
For 18 x Bin. or Bin. round Loudspeaker 56.0.0. 
For 10 x Bin. or ß41n. round Loudspeaker 54.0.0. 
LOUDSPEAKER CABINET WADDING 18in. wide. 8/rft 

TWO-WAY XOVER NETWORK 300 c/a 
With variable tweeter atteonator giving accurate high/low , 
frequency balance. Mounted on panel 651n. x 42. with 
control knob, tweeter and woofer leads and In- 
put terminale Suitable for 8 to 8 ohm impedance 38/- 9 
Horn Tweetere 2-18kc/s, 10W 8 ohm or 16 ohm 89/8. 
De Luxe Horn Tweeters 2-18 Ko/s, 16W, 16 ohm 69/9. 
ELAC MOVING COIL Deluxe cone tweeter 6 ohm 86/-. 
8000cps CROSSOVERS 8 or 8 or 16 ohm 19/-. 
SPECIAL OFFER! 80 ohm, 21In., 211n. dia.; 861 ohm. Bin. 

86 ohm 8}10 dia; 7xx 41n.; 8Mx b n. 
Wn. 

1 I/6 EACH 

8 ohm. 8 x 4in., 8 ohm, ß11n, 8in, Sin. 6 x 81n. 7 x Un. 
LOUDSPEAKERS P.M. 8 OHMS. Olin. 22/6; 8 x 51n, 26/-; 
8 x 241n. 18/-; Bin. 86/-: 10 x Oin. 88/-. 
61n. WOOFER 8 watts mar. 20-10,000 ope 8 or 16 ohm. 891-. 
ELAC 8 In. De Luxe Ceramic 8 ohm or 16 ohm 60/-. 
SPECIAL OFFER -FAMOUS RICHARD ALLAN LOUD- 
SPEAKERS 8 or 10 or I2in. Twin cone 8 or 16 ohm 89/8. 
OUTPUT TRANS. ELM etc 5/-; MIKE TRANS. 60:1 6/-. 
SPEAKER COVERING MATERIALS. Sam les Lar 9.A 

SOUND ACTIVATED 
PSYCHEDELIC 
LIGHT BOX 

Fascinating light pattern, 
of Green, Blue, Red and 
Amber. Works with any 
mono or stereo amplifier 
or radio output. 
Input required 0.2 watts. 
A.C. mains operated. Sim 18 
x 18 x Un. 

E12.10.0 Post Free 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 5/-. Pmt Free 
BARGAIN AM TUNER. Medium Wave. E4 Translator Superhet. Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlight, and wand effects to recording,. 
Will mix Microphone, records, tape and tuner E3 
with separate controls into single output. 9 volt. 

BARGAIN FM TUNER 88-108 Mo s Sts Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £1 0 Walnut Cabinet. Size 7 x 6 x 4in. 
BARGAIN FM TUNER ar above leu cabinet E7.10.0 
FM STEREO MULTIPLEX ADAPTOR. For above or 
general use. Ready made with 4 transistor', 99/6 0 diodes. 
BARGAINS WATT AMºLIFEIR. 4 Translator 69/6 Push -Pull Ready built, with volume control. 9v. 

Practical Radio Ont 
BOOKS * (Postage ºd.) 

Practical Stereo Handbook 8/8 
Supersensitive Transistor Pocket Radio 8/6 
Radio Valve Guide, Books 122 or 4 ea. 6/ -No. 6 ea 0/- 
T.V. Fault Finding 406/826 line. 8/8 
TranWtor Communication Seta 11/ - 
Whelan World Radio Valve Data 10/- 
Translstur Circuits for Radio Controlled Models 7/8 
Valved, Transistors and Diodes equivalents Manual.. 10/0 
Coil design & construction 6/ - 
Hartley on Hi-Fi Radio Tuner, 0/- 
22 Circuits Inc Micro Alloy transistors 5/ - 
Practical Car Radio installation 6/- 

BALFOUR MAIN ELECTRIC MOTORS 
120v. or 840. AC. Size 29 x 8 x lain. 
Clockwise 1,200 r.p.m. 4 -pole 16 Post 
50mA. Spindle 1 x 8/20 / 2/8 
E.M.I. TAPE MOTOR 
120V or 240V A.C. Heavy Duty 
1,200 r.p.m. 4 pole 185mA 25 Post 
(as illustrated) I 2/6 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME. 

337 WHITEHORSE ROAD, CROXDON 
Open 9-5 p.m. (Wednesdays 9-1 p.m., Saturday. vs p.m.) 

List I/-. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01-6B4-I48S 
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We'll 
make you a 

X2,000 a year 
technician. 

We're going to give 175 men just about the 
finest apprenticeship in the world. 

If you're 15+ to 172 (and bright at Science 
or Maths) you could be one of them. 

We'll train you to be a top Navy technician, 
in electronic, air or marine engineering. 

And that means you'll take equipment like 
radar, missiles, helicopters, diesels, comput- 
ers and automation in your stride. 

Our training will make you a £2,000 a year 
man. With more to come. 

And some of the best firms in the country 
will be keen to sign you on, when you leave us. 

Send the coupon for your 
free booklet. With 175 top 
technicians to train, you're in 
with a chance. ROYAL NAVY 

Royal Naval Careers Service (Apprenticeships) 
(830XS1) Old Admiralty Building, Whitehall, 

.London, .W.r. 
Please send me, without obligation, the free booklet 
on Artificer Apprenticeships. 

Name 

Address 

Date of birth 
(Enquiries from U.K. residents only) 

AMPLIFIER FOR MAGNAVOX TAPE DECKS -4 TRACK 
CAN BE USED FOR 2 -TRACK 

Chassis 124 x 54 x 441n. 
high. Plastic front panel 
finished In Black and 
"Silver". 200-250 A.C. 
Record/Playback amp. 
switch; Off/On-Tone. 
Vol./Me.; Vol./Gram; 
Mic. Input; Gram. Input; 
Valves ftBR7; 12AX7; 
EM84; EL84 and EZ80. 
Separate Output Trans - 
f ormer (Already wired to 
amp). PRICE 212 (10/- 
P. & P.). 3 -ohm speaker 
7' x 4' 16/- extra. 

STEREO AMPLIFIER type HV- 2 x 3 Watts 
Fully built. On off sep. vol. and tone each channel 12 
x 44 x bin. high. EZ80. 2 x ECL86; for 3 ohm 
speakers, double wound main trans: fixing flanges 
and base plate, suitable for crystal cart, tuner etc. 
20,10.0 (8/- P. & p., 200-250V. A.C. 
Superior version - separate base. treble & vol. 
each channel with mono/stereo switch 15/- extra. 

STEREO AMPLIFIER type RC - 
2 x 3 Watts for 200-250V. A.C. 
Fully built. 2 x UCL82, metal rect: ganged vol. 
and tone cost: on -off balance. 11 x 34 x 41n. high. 
Double wound mains trans. with supporting brackets. 
For 3 -ohm speakers. 20 (8/- P. 5 p.) 

MONO GRAM CHASSIS 3 WATT 
3 Wave band long-med-short. Gram., 200-250V A.0 
Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x 4in. 
Double wound mains transformer 5 valves ECH81, 
EF89,EBC81, EL84, EZ80. Price 210.12.6. 
(7/6 p. & p.) Output trans. for 3 -ohm speaker 

NEW TAPE AMPLIFIER for 4 track B.S.R. Deck TD2. Mains and output Trans. 
10" x 6" x 4" overall. Rect; ECC83, EL84. Mike and Gram Inputs. 27.1.0. (10/- p. & p.) 
For 3 -ohm speaker. (For 200-250V. A.C.) 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240 

CLOSED WEDNESDAY. S.A.E. for enquiries please. 

See us on STAND 
No 12 at the Audio,. ̀ ' 
Trade Fair .-,...-- 

Let us give you the facts 
From cover to cover Goodmans Manual is packed with fascinating 

articles on Stereo; a beginners guide to High Fidelity: Stage -built 
Systems: complete details of Goodmans High Fidelity Audio products. 
28 pages you can't afford to miss ... and it's yours FREE I 

Name 

Address 

Please send me a free copy 

9170 

IGI 
Goodmans Loudspeakers Limited 
Axiom Works, Wembley, Middlesex; Tel: 01-902 1200 
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Rear view of amplifier chassis. 

Fig. 14: (below) Wiring of panel and chassis components. 
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Tremulant 
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Earth board 3 

on both and the two units have only to be mounted 
in the position, shown. 

Make sure they are firmly bolted to the chassis 
using all the fixing holes provided. 

These units complete with interconnecting cables 
and plugs and the only external connections neces- 
sary are those of the mains input, the loudspeaker(s) 
and signal lead from the master volume control VR8. 

Mains 
ON/OFF 

l r 
Mains neon 

indicator 

To mains 
input socket 

at rear 
N of cabinet 

It is most important that the earthed side of VR8 
is taken to earth only via the screening braid to the 
earth pin of the power unit input signal DIN socket 
as shown in Fig. 15B. It should be explained that 
although the signal input socket for the power 
module is located on the MU422 power supply unit 
it is carried through to the power module by the 
screened interconnecting cables. 
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Point to point wiring of the various controls, the 
pre -amplifier power supply and the mains input con- 
nections are given in Fig. 14. Note the earth 
connections for the signal input jacks and controls 
VRI, VR4, VR5 and VR7 which finally go to the 
common earth line on circuit Board I. The mains 
supply circuits are shown separately in Fig. 16. 

Signal 
input 

Screened lead 
to VR8 

Fig. 15: Connections for speakers and signal input lead. 

Loudspeakers 
The terminals of the Goodmans type I2P loud- 

speakers specified for the PW25-50 amplifier are 
marked with regard to phasing. Connect them in 
parallel as shown with the 'red spot' terminals on 
the same line. Do not under any circumstances earth 
either of the loudspeaker connections or the loud- 
speaker frames. Connect only to the. DIN loud- 
speaker socket on the left hand side of the MU422 
unit as shown in Fig. 15A. 

Line 

Neutral 

Earth 

Input plug of E 

MU422 power unit 

On -off 
switch 

Chassis +ez 

Fig. 16: Mains input wiring details. 

Line 

Neutral 

Earth_ 

3 -pin socket 
at rear 

The third and final article will deal with optional 
extras-the foot control tremulant, the wah-wah 
control and with testing the amplifier for correct 
performance. 

NEXT MONTH IN 

PRACTICAL 
WIRELESS 

P.W. 25/25 HI-FI STEREO 
AMPLIFIER 
Especially designed for PRACTICAL 
WIRELESS readers, this 25 watts per 
channel stereo amplifier will be featured 
on our stand at the INTERNATIONAL 
AUDIO FAIR, OLYMPIA, 20th -24th Octo- 
ber 1970. 
With an impressive specification and 
extensive facilities including: rumble and 
scratch filters, inputs for magnetic and 
ceramic pickups, tape head, tuner etc. 
Inputs are switch selected and pre- 
amplifier stages have high overload mar- 
gins on all inputs. 
A ready built cabinet to contain the 
complete amplifier will be available to 
constructors. 

RESISTANCE-CAPACITANCE 
BRIDGE 
How many times have you been stumped 
when you tried to decipher the value on 
that old component from the junk box? 
Colour codes and markings on resistors 
and capacitors which have become il- 
legible due to occasional handling often 
meant that they would have to be thrown 
out. This simple design for a fully portable 
checker is a must for the constructor and 
experimenter. 

SHORT-WAVE TRANSISTOR 
PREAMPLIFIER 
This article describes the construction of 
a unit which can be used in conjunction 
with almost all types of short wave 
receivers to improve their performance. 
It will prove of particular value, with many 
of the older models or "ex govt" receivers 
whose sensitivity is not always what one 
would wish. 
Basically the unit is a two stage r.f. tran- 
sistor amplifier with switched broad -band 
pre -tuned circuits to give a good measure 
of r.f. signal gain. 

TO BE CONTINUED 
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MONO TR 

HSL.700 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance character 
letice to suit 
the most dis- 
criminating 
listener. 
6 translator 
circuit with 
integrated 
pream- 
plifier assem- 
bled on special prin- 
ted sub panel. AD161-AD161 
operating in symmetrical complementary pair. Output 
transformer coupled to 3 ohm and 15 ohm speaker 
sockets. Standard phono input sockets. Full wave 
bridge rectifier power supply for AC mains 200.240v. 
Controls: Rau, Treble, Volume/on/oft. Function selector 
for PUI, PU2, Tape, Radio. The HSL.700 is strongly 
constructed on rigid steel chassis bronze hammer enamel 
finish, size 91 x 6 X 411n. high. 
SeneltivIty: P1/I-50m/v. 56K input impedance. 

PU2-110m/v. 1 meg input impedance. 
Tape-110m/v. 1 meg input impedance. 
Radio---110m/v. 1 meg input impedance. 

Output power measured at 1Kc-6.2 watts EMS into 3 

ohms. 5.8 watts ELMS into 15 ohm. Overall frequency 
response 30 c/s -18 Ke/a: Continuously variable tone 
controls: Bass, +8db to-12db at 100c/s. Treble, 
+10db to-l0db at 10Kc/s. The HSL.700 has been 

designed for true high fidelity reproduction from Radio 
Tuner, Gramophone deck and Tape Recorder preamp. 
Supplied ready built and tested, complete with knobs, 
attractive anodised aluminimn front escutcheon panel, 
long spindles (can be cut to suit your housing require- 
ments) full circuit diagram and operating instructions. 

SISTOR AMPLIFIER 

One Price 
l £7.' 9.6 

P A P. 7/6 

LOUDSPEAKER BARGAINS 
3" 4 ohm 10/- P. & P. 1/e. Sin. 3 ohm 18/-. P. A P. 3/-. 
7 x 41n. 3 ohm 21/-, P. A P. 4/-, 10 x bin. 3 or 15 ohm 
55/-, P. A P. 6/-, E.M.I. 8 x 5in. 3 ohm with high 
flux magnet 28/-. P. A. P. 4/- E.M.I. 131 x Bin. 3 ohm 
with high flux ceramic magnet 42/- (15 ohm 45/-), P. A 

P. 6/-. E.M.I. 13 x 8in. 3 or 15 ohm with two inbuilt 
tweeters and crossover network 4 gns.P. & P. 6/-. 
BRAND NEW. 121n. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with HiOux ceramic ferrobar magnet assembly 66.10.0. 
P. & P. 7/6 Guitar models: 25w. 68.10.0. 31w. 68.10.0. 
E.M.I. Olin. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 18/8 
each. P. & P. 2/6. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 15 ohm 37/6, P. & P. 6/-. 
85 OHM SPEAKERS 311n. 14/-, P. A P. 2/6: 

VYNAIR AND REXINE SPEAKER AND CABINET 
FABRICS. Approx. nein. wide. L:eualiy 85/- yard. 
OUR PRICE 15/- per yard length. P. & P. 2/6 (min. 
one yd.). S.A.E. for samples. 

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE. 
Medium imp. Brand New. Special Price 42/- P. A P. 2/-. 
BALANCED ARMATURE EARPHONE 
Approx 70 ohm impedance. Can be used as ultra sensitive 
mike or speaker. ONLY 8/6. P. & P. 1/6. 
CRYSTAL MIKES. High imp. for desk or hand use. 
High sensitivity, 18/6, P. A P. 1/6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/-, P. & P. 1/6. 
HIGH IMPEDANCE DYNAMIC STICK MIKES. 
High sensitivity, 89/6, P. A P. 2/6. 

HONEYWELL MICROS WITCHES. S/P. C/O. Push button 
action. Rating 250v. AC at 15 ampo. Size approx. 
11 x I x fin. 6/- each. P. A P. 1/- (6 or more post free). 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
6:1 integral slow motion. Suitable for nominal 470 k/ec 
I.F. Size armor'. 2 x 1 x 11. Only 8/8. P. A P. 2/6. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 12 section Heavy 
Chrome. Extends from 7in. to approx. 56in. Maximum 
diameter iin. 10/- each. P. & P. 1/6. 6 section Lacquered 
Brass. Extends from bin. to 221in. approx. Maximum 
diameter ¡in. 6/- each. P. A P. 1/-. 

STOCKISTS OF SINCLAIR EQUIPMENT 
Z.30 Amplifier 89/8 p. & p. 2/6. Stereo 60 Pre. Amplifier 
29198 p. A p. 5/-. PZ5 Power Supply 24 19 6 p. & p. 3/6. 
PZ6 Power Supply 27 19 6 p. A P. 3/6. IC.10 Integrated 

Circuit 59/6 p. A p. 2/-. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 3in. long x 35in. wide x 3in. deep. 
Price 86/-, P. A P. 6/ - 
MAINS TRANSFORMER. For transistor power supplies. 
Prl. 200/240v. Sec. 9-0-9 at 50001A. 19/-. P. A P. 2/6. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 17/8. P. A P. 2/6. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/8. P. A P. 3/8. 
Tapped Primary 200-220-240e. Sec. 21.5v. at 500mA. 
12/8. P. A P. 2/6. 
BATTERY CHARGER TRANSFORMERS. 200/240v. in- 
put. Nominal output for 6 or 12v. batteries 3 amp.. Size 
approx. 3' x 21" x 25'. Brand New. Price 21/-. P. A P. 5/, 
HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x Ain. FIVE for 10/-. P. A P 2/-. 

SPECIAL OFFER ! ! HI-FI LOUDSPEAKER 
SYSTEM 

Beautifully made teak finish enclosure with most 
attractive Tygan-Dynair front. Size 184' high x 105 
wide x 8' deep. Fitted with E.M.I. Ceramic Magnet 
18' x 8" bass unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. 8 GAS Carr 

. Available 8 or 16 ohm impedance. 10/ 

TRANSISTOR STEREO 8 + 8 MK II 
Now using Silicon Transistors in first live stages on each 
channel resulting in even lower noiee level with improved 
sensitivity. .4 really first-class Hi-Fi Stereo Amplifier 
Kit. Uses 14 transistors giving 8 watts push pull output 
per channel (16W. mono). Integrated pre -amp with 
Bass, Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir-Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolts - 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ± 3dB. 20-20,000 c/s. 
Bass boost approx. to +12dB. Treble cut approx. to 
-18bB. Negative feedback 18dB over main amp. Power 
requirements 25V at .6 amp. 
PRICES: AMPLIFIER KIT 210.10.0; POWER PACK 
KIT 28.0.0; CABINET 28.0.0. All Post Free. 
Also available STEREO 10 + 10. As above but 10 watts 
per channel. PRICES: AMPLIFIER KIT £12: POWER 
PACK KIT 28.10.0 Circuit diagram, construction details 
and parts list (free with kit) 1/8 (S.A.E.). 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz-25KHz. Gain 26d1t. Solid encap- 
sulation size II' x ir x I". Brand new complete 
with Instructions. Price 17/8 P. & P. 2/6. 

SPECIAL PURCHASE! 
E.M.I. 4 -SPEED PLAYER 

Heavy 85M. metal turntable. 
Low flutter performance 200/ 
250v. shaded motor (90v. tap). 
Complete with latest type 
lightweight pick-up arm and 
mono cartridge with t/o stylii 
for LP/78. ONLY 88/-. P. & P. 
6/6. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x 3in. deep x bin. high. Ready 
built and tested. PRICE 76/-. P. & P. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 97/6. P. A P. 7/0. 
DELUXE QUALITY PORTABLE R/P CABINET MK II. 
Uncut motor board size 145 x 121n. clearance 210. below, 
5lin. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 x 15 x Bin. PRICE 79/8, P. & P. 8/6. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84¢ in push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
input. for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 n speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve hue -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
2/8 (Free with parte). All parts sold separately. ONLY 
27.19.6. P. A P. 8/6. Also available ready built and tested 
complete with std. input sockets, 29.19.8. P. & P. 8/6. 

BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 16/-; V15/10p 10/-; 0071 5/-; 0076 
8/-; A1,117 8/6; 20339 (NPN) 8/-. 
Set of Mollard 6 transistors 0C44, 2-0C45, AC128D 
matched pair AC128 25/-; ORP12 Cadmium Sulphide 
Celle 10/6. All post free. 

VERY POWERFUL COMPACT MOTOR 
For 12v. D.C. operation. Off load consumption approx. 
100mA. Totally enclosed. Quiet in operation with high 
starting torque. Overall size approx. WI. x 11' dia. 
Free shaft {s" dia. x i"L. Ideal for Model Makers, etc. 
ONLY 7/6 each P. A P. 1/- 
3 or more post free (A few 0v. .versions also available) 

DE LUXE STEREO AMPLIFIER A.C. maims 
200-240 v. Using 
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. 

:alv line up: -2 x ECL86 Triode Pentodes. 1 X EZ80 
as full wave rectifier. Two dual potentionmeters are 
provided for bass and treble control, giving bass and 
treble boost and cut. A dual volume control is used. 
Balance of the left and right hand channels can he 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chassis. Input sensitivity is approxi- 
mately 300m/v for full peak output of 4 watts per charnel 
(8 watts mono), into 3 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 size 11"w x 4"d. 
Overall height Including valves 5". Ready built and tested 
to a high standard. PRICE 28.18.6 P. A P. 8/-. 

9 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
SPECIAL OFFER! Famous GARRARD 8500 fitted Sono - 
tone 9TAHCD Diamond Stereo Cartridge. List price over 
£16. Limited Number at 610. Carr. 8/6. 
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 66.19.6. Carr. 6/6. 
With stereo cartridge 67.19.6. Carr. 6/6. 
LATEST GARRARD MODELS. All types available 1026, 
2026, SP25, 8000. AT60 etc. Send B.A.E. for latest Prices! 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, 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 SP25. 
OUR PRICE 25.15.0 complete. P. & P. 8/6. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 30/-. 
P. A P. 1/6. 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50/-. P. A P. 2/-. 
LATEST RONETTE T/0 STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 82/8. P. A P. 2/-. 
LATEST ROSETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 30/-. P. A P. 2/-. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 
Peak output 
in excess of 
11 watts. All 
atandaro 
British com- 
p onente. 
Built on 
printed cir- 
cuit panel 
size 6 x '3in. Generous size Driver and Output Trans- 
formers. Output tramsfornier tapped for 3 ohm and 15 ohm 
speakers. Transistors (GET114 or Ell Mullord ACI28D 
and matched pair of AC128 o/p). 9 volt operation. 
Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow instructions and circuit 
diagram 2/8 (Free with. Kit). All parts sold separately. 
SPECIAL PRICE 49/8. P. A P. 3/-. 
Also ready built and tested, 55/-. P. A P. 3/-. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for HiFi reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassie, size 7l' w. x 4" d. x 
41" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 24.15.0. P. & P. 6/-. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 79/8. 
P. A P. 6/-. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 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 size only 7in. wide 
x 3in. deep x Bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with valves and good quality output transformer. 
FEW ONLY. 55/- P. A P. 
BARGAIN PRICE 

Open 9-5.30 Monday to 
Saturday 
Early closing Wed. I p.m. d) minutes from South Wimble- 
don Tube Piafton. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES. 

(Please write clearly) 
PLEASE NOTE: P. A P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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HENRYcommentary by 
ONCE I could rattle away 

quite happily at these 
monthly pieces, secure in 

the knowledge that the boys at 
the P.W. Office would do no 
more than rip the sense from 
context with their surgical blue 
pencils. At least, I consoled 
myself, they hadn't to correct the 
spelling. 

Now, I am not so sure. What 
you see here, Joe, may be the 
polished version of what my 
palsied typewriter has stuttered 
onto the page. All because those 
indefatigable watchdogs of the 
public weal, the Consumers' 
Association, once told me it was 
not "Good Value for Money." 

According to Which-and not 
even a current one, but an oldie 
Mrs. Henry recovered from a 
wardrobe drawer-this honest old 
machine, now stuttering out its 
resentment after years of faithful 
service, is far from being a Best 
Buy. 

Lately, shame on them, the 
watchdogs of Which have cast 
their blight on things hi-fi. Their 
prime choice of loudspeakers, for 
example, completely shunned my 
precious DMIs and my gramo- 
phone deck, the result of many 
hours overtime (not only earning 
but choosing), gained nary the 
breath of a mention. 

One in forty explodes 

Knowing the fierce independ- 
ence cherished by some reviewers, 
and guessing at a similar trait in 
others, Henry is inclined to regard 
the Consumers' Association as 
well-meaning but misguided. 
Unfortunately, the sort of public 
who write letters of sympathy to 
Annie Walker or believe that 
Waggoner's Walk exists, are 
inclined to take the Which verdict 
as the word of the Law. 

The C.A. may say that drafts 
of reports are subject to verifica- 
tion and revision, and that it is 
often these drafts that receive 
instantpublicity, but how often, 
we may ask, is refutation made? 
Recently, for example, Which 
came out quite strongly about the 
high breakdown rate of colour 
television receivers. According to 
their survey, one in 17 sets 
gives off smoke and one in 40 
explodes! 

Explodes, mind you, n o t 
merely dissolves into an indeter- 
minate mix of dun and indigo, 
or curses visual blue streaks at 
its user, but `... expands violently 
with loud report under influence 
of suddenly developed internal 
energy.'* 

Along with the technical secre- 
tary of the British Radio Equip- 
ment Manufacturers' Association, 
this cynical onlooker is inclined 
to think that the Which findings 
were unrepresentative and 'out of 
line with makers' reports on 
breakdowns'. 

This gent, the appropriately 
named Mr. Donald Doo, claimed 
that when the first draft of the 
Which report was submitted to 
him the paragraph on smoking 
and exploding colour television 
sets was conspicuous by its 
absence. 

'We would have challenged it 
straight away,' he claimed. 'We 
have had no reports from any 
of our members of problems like 
this.' 

I'll bet they haven't. Not since 
the early days of colour television 
at least. Those of us who have 

No. 72 

The 
"Ah -Ha" 

Syndrome 

The permutations from knob -twiddling. , , 

slogged at a bench are well aware 
that teething troubles were experi- 
enced; are even ready to admit 
that, despite the brochures and 
advertisements, modern television 
receivers can and do break down. 

Stop and think-the average 
colour television receiver has four 
times as much in it as the mono- 
chrome equivalent. There are 
between twice and three times as 
many controls for the installer to 
set up. The permutations of error 
from quite simple knob -twiddling 
are disproportionately large. 
Signal variations at the site- 
ghosting, changes in level, inter- 
ference, etc.-which would be 
tolerated in black and white 
become very pronounced when a 
chromatic scene is being viewed. 

Yet how many of the 400,000 
colour TV installations are totally 
unsatisfactory? A higher propor- 
tion than black and white-of 
course. But do we really believe, 
as Which implies, that 10,000 
sets have `exploded' since installa- 
tion? 

After all, if you read this 
article and feel the same way 
about the pontifical pronounce- 
ments of Which as I do, you 
don't .say : `Ah -Ha, I agree with 
the writer.' 

Oh no, you say : `Ah -Ha, Henry 
agrees with me.' 

I hope. 

'My dictionary definition. 
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NOTES 

ON THE 

PW UNIT -BUILT 

GENERAL COVERAGE 

RECEIVER 

DETAILS of this 12 -transistor 4 -waveband 
receiver were published in the March and 
April 1970 issues of "Practical Wireless." 

These brief notes should be of assistance to anyone 
considering constructing the receiver. 

The completed circuit shows 4 diodes and 12 

transistors, with 4 -band coverage, and it is apparent 
that quite a number of constructors feel that the 
wiring of the whole receiver is rather complicated. 
The whole circuit is not unusually complex for this 
type of equipment. However, it should not be over- 
looked that the receiver can be constructed in 
simpler form, and added to from time to time, and 
is, in fact, the manner in which the original receiver 
was made. 

This is an important point, because it does mean 
that a relatively simple, straightforward superhet is 
initially built and wired which can be tested and 
used in this way. When this is found to perform 
correctly, other features can be added the receiver 
being tested each time an addition is made. Should 
a wiring error or other fault be present, this greatly 
reduces the number of circuits to be investigated. 

A few further details on this stage by stage method 
of building the receiver should prove useful. 

STAGE BY STAGE ASSEMBLY 

The initial circuit is wired for one waveband only 
which will avoid errors in wiring the many switch 
contacts, and sets of coils. The SW1 range coils, 
for 30-1 I MHz, are very near the switch wafers, and 
tend to hinder the wiring of coils, so it is probably 
best to wire the SW2 range coils first, for 14-5MHz. 

By omitting the r.f. stage, there are only two 
coils, those for the mixer and oscillator circuits. 
The bandswitch is set to its second position, and 
these two coils are wired in. Should the receiver 
fail to operate because of a switch or coil wiring 
error, only these few connections need be checked. 

When the receiver is working correctly on the 
SW2 range, add the pair of coils for the SW3 range, 
and test to see that proper results are obtained. Then 
add the m.w. range, and test again. Finally, the 
SW 1 range coils are wired in. 

When the r.f. stage has been added, wire in the 
SW2 aerial coil, and test the receiver. Should a 
fault be present, only the few new items introduced 
need be checked. Then add the other aerial coils, 
one at a time, testing the receiver after each addition. 

This is much better than wiring in the twelve coils, 
for four bands with r.f. stage, then finding some 
obscure fault exists in coil or bandswitch connections. 

As described, the receiver is easily wired as a 
6 -transistor superhet, for one band. It will then have 
Tr2 (mixer), Tr3 and Tr4 (i.f. amplifiers), Tr10 
(driver) and the output stage Tr11/Tri2. Only the 
a.m. diode and a.g.c. rectifier D2 need be connected. 
This means that Trl (r.f. amplifier), Tr5 (meter 
amplifier), Tr6 and Tr7 (product detector) with b.f.o. 
Tr8, and a.f. amplifier Tr9, are not needed, neither is 

the multi -way function switch, nor diodes D1, D3 
and D4. The circuit, in this simplified form, is 
capable of excellent reception and volume. 

The additional features can be added in any 
order preferred. Probably the r.f. amplifier, Trl, will 
be found most useful. After this, Tr9, for additional 
audio gain, may be included. 

Adding Tr6, Tr7 and Tr8, will then allow c.w. 
and s.s.b. to be resolved, as the use of the diode D2 
allows reception only of a.m. signals. 

Remember to test the receiver after each addition. 
Then if a fault or error has been introduced, it must 
be in the part of the circuit last added. By proceed- 
ing in this way there will be no need to check the 
whole receiver, but only some relatively small part 
of it. 

AUDIO TRANSFORMERS 

The driver and output transformers listed are no 
longer made. Fortunately many transformers suit- 
able exist for OC81D driver and 2xOC81 and similar 
output transistors. The Weyrad LFDT4 driver and 
OPTI output transformers will be found suitable. 
Connecting data for the LFDT4 appear? in Fig. 1, 

connections for the OPTI remaining unchanged. 

Trill collector 

Negative 
supply 

Green R42 

Tell base 

Tr12 base 

Fig. 1: Connections to alternative audio driver transformer 

As is usual with this type of circuit, operation of 
the output pair is critically dependent upon the 
relative values of R42 and R40/R41. If there is 

distortion, R42 should be increased slightly to about 
100 ohms. 

Any ordinary 2 or 3ohm speaker is suitable, 
preferably a reasonably large unit, in a cabinet. 

AERIALS 
Long-range reception is possible with the telescopic 

aerial, especially on the h.f. ranges. However, for the 
best possible results with weak signals, some form of 
external aerial should be added. This can be of any 
type normally employed with a communications 
receiver such as a random length external wire, or an 
end -connected wire with tuner, or a dipole or tuned 
doublet, etc. Any of these aerials can be expected 
to give an improvement in the signal strength of 
several S -points. 
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INCREASE 

YOUR 

KNOWLEDGE 

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' Certa 
C. & G. Electronic Servicing 
R.T.E.B. Radio/TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
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 5 -valve Superhet Receiver, Transistor Portable, and high- 
grade test instruments, incl. professional -type valve volt meter 
(shown below). Everything simply explained. All components 
and tools supplied. For illustrated brochure, post coupon below. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

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 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, STEWARTS ROAD, 'London, SW8 

logo 

475 



MICRO SWITCH 
6 amp. changover contacts, 1/9 
each, 18/- doz. 15 amp Model 
9/- each or 21/- doz. 

TOGGLE SWITCH 
8 amp 250v. with fixing ring. 1/8 

each, 16/- doz. 

CONSTRUCTORS PARCEL 
1. Plessey miniature 2 gang tuning condenser 
with built In trimmere and wave gang switch. 2. 
Ferrite slab aerial with coils to cult the above 
tuning condenser. 3. Circuit diagram giving all 
component values for 6 translator circuit covering 
full medium wave and the long wave band around 
Radio 2. The three items for only 7/86 which le 

half of the price of the tuning condenser alone. 

SLOW MOTION DRIVES 
For coupling to tuning condensers etc. One end 
tin. shaft, the other end tits to a }in. shaft with 
grub screws. Price 4/8 each 48/- dozen. 

LARGE PANEL MOUNTING MOV- 
ING COIL METERS 
Size Sin. x din. Centre zero 200.0.200 micro amp 
made by Sangamo Weston. Regular price prob- 
ably 88. Our price 69/8. ditto but 100-0-100 79/6. 

A.C. AMMETER 
0.6 amps. flush mounting -moving iron. Ex equip- 
ment but guaranteed perfect 29/8. 

CIRCUIT BOARDS 
Heavy copper on 3/32 paxolin sheet ideal for 
making power packs etc. as sheet is very strong 
and thick enough to allow copper to be cut away 
with hacksaw blade. 510. x lin. 1/8 each. 15in. x 
bin. 4/13d. each. 

6KVA AUTO -TRANSFORMER 
in ventilated sheet steel case -tapped 110v -140v - 
170v -200v -230v. Ex equipment but guaranteed 
perfect 819.10.0. carriage at cost. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from ,7 

w 4, the mama -foil wave circuit -made ¡,,. 
up ready to wire into your set and c- ---C 
adjustable high or low current. @- rl7' 
8/8 each. 

REED SWIT HES 
Glass encased, switches operated by external 
magnet -gold welded contacts. We can now offer 
3 types: 
Miniature. lin. long x approximately fin. 
diameter. Will make and break up to 9A up to 
300 volts. Price 2/8 each. 24/- dozen. 
standard. 2in long x 3/16in. diameter. This will 
break currents of up to 1A, voltages up to 250 
volts. Price 2/- each. 18/- per dozen. 
Flat. Flat type, 211. long, just over 1/16in. thick, 
approximately tin. wide. The Standard Type 
flattened out, so that it can be fitted Into a smaller 
space or a larger quantity may be packed into a 
square solenoid. Rating 1. amp 200 volts. Price 
8/- each. £8 per dozen. 
Small ceramic magnets to operate three reed 
ewltches 1/9 each. 18/- dozen. 

z^.', 

0.005mFd TUNING 
CONDENSER 7 - 
Proved design, ideal for straight or 
reflex circuits 2/8 each, 24/- doz. 

SUB -MINIATURE MOVING 
COIL MICROPHONE 
as used in behind the ear deaf aids 
Acts also as earphone size only fin. x fin. x fin. 
Regular price probably £3 or more. Our price 19/8. 
Note these are ex -equipment but if not in perfect 
working order they will be exchanged. 

CHART RECORDER MOTOR 
Small 2" diameter (approx) instrument motor with 
fixing flange and spindle (4" long, f" diameter) 
integral gear box gives 1 rev per 24 hours. 19/6 

IGNITION (E.H.T.)TRANSFORMER 
made by Parmeko Ltd., Primary 240V 80 cps. 
Secondary 5KV at 23 mA. Size approx. 45" + 
3j" + 29" thick. 29/8 plus 4/8 p. A p. 

12V EXTRACTOR 
FAN BY DELCO 
Ideal for ventilation in Cara- 
van, Car or Boat. 8 Bladed 5" 
diameter tan inside heavy 
duty cylinder with 3 point 
fixing flange. 55" diameter 
fixing hole. Length approx. 

89". Exceptional bargain 27/8 plus 3/6 post and 
insurance. 

NEED A SPECIAL SWITCH 
Double Leaf Contact. Very slight preeeure close. 

both contacts, 1/3 
each, 19/- dos. Plastic, push - 
rod suitable for operating, 1/ - 
each, 9/- doz. 

COMPUTER MULTI -CORE CABLES 
12, 14/0078 copper coree, each one insulated by 
coloured P.V.C. then separately screened, the 12 
metal braided cores laid together and P.V.O. 
covered overall making a cable lust under f tn. 
dia. but quite pliable. Price 7/8 per ft. Any length 
gut. Other sizes available 7 core 6/- ft., 6 core 4/ - 
ft. 4 core 8/8 ft. 

RECHARGEABLE TORCH 
Neat flat torch, fits unobtrusively in your pocket, con- 
tains 2 Nlcad cells and built-in charger. Plugs into 
shaver adaptor and charges from our standard 200/240 
volt mains. American made, sold originally at over 4 

dollars. Our price only 19/6 each. 

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 manufacture. The 
parcel contains 2 IC. all new and perfect, first -grade device, definitely not sub- 
standard or seconds. The ICs are all single silicon chip General Purpose Ampli- 
fiers. Regular price of which is well over 81 each. Full circuit details of the ICI 
are included and in addition you will receive a list of 60 different ICe available 
at bargain prices 6/- upwards with circuits and technical data of each. Complete 
parcel only 61 post paid; or List and all data 10/- post tree. Credited when you 
order IC's value of 30/- and upwards. 

HI-FI SPEAKERS (15, 30, 40 & I00W) 
FULL PI 18 INCH LOUDSPEAKER. This 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 -oast metal frame and is strongly recommended 
for 111-F1 load and Rhythm Guitar and public address. 
Flux Density 11,000 gauze -Total Flux 44,000 Maxwells - 
Power Handling 15 watts R.M.B. Cone Moulded fibre- 
Freq. response 80-10,000 c.p.s.-Specify 8 or 16 ohms - 
Mains resonance 80 c.p.s.-Chassie Diem. 12ín.-1211. 
over mounting logs -Baffle hole llln, Diam.-Mounting 
holes 4, holes -tin. diem. on pitch circle 11fin. diem. -- 
Overall height Skin. A £6 speaker offered for only 68.19.8 
plus 7/6 p. A p. 121n. 40watt 88.19.8. care. 8/6. 151n. 25 
watt 87.19.8 carr. 10/8. 181n. 100 watt 819.10.0. caer. 30/-. 

THIS MONTH'S SNIP 
25 Amp Electrical Programmer 
Learn in your sleep) Have Radio playing and kettle 
boiling as you awake -switch -on -lights to ward oil 
Intruders -have warm house to come home to. All thew 
and many other things you can do If you Invest in an 
Electrical Programmer. Made by the famous Smiths In- 
strument 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 8f" x 31' X 25" deep. Metal encased, glass fronted with chrome surround. 
Offered at 47/8 plus 3/6 postage and insurance. 

MOTORISED SWITCH 
For Animated signs etc. 

This le motorised programmer switch, mains 
operated, with six lb amp changeover contacts 
operated by triggers on a rotating drum. Six 
triggers will put switches up and another six 
triggers will put switches down. Also simple 
on/off operation or changeovers are possible. 
The triggers are exactly set to any position around 
the drum which is rotated by a one rev. per hour 
motor. (Motors with other speeds available). 
A beautifully made precision switch which prob- 
ably cost in excess of £20. Limited quantity only 
89.16. each post free. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets and on/off switch with 

aruing light (in metal box). Takes standard 13 amp fused plugs. 
Supplied complete with 7 feet of heavy cable. 
89/6 wired up, ready to work plus 4/6 poet A insurance. 
5 amp 3 pin model 86/-, 15 amp 3 pin model 46/ - 

BARGAIN OF THE YEAR 

MICROSONIC KEYCHAIN RADIO 
7 transistor Keychain Radio in very pretty 
case, size 21 x 29 x Itin.-complete with soli 
leather zipped bag. Specification: - 
Circuit: 7 transistor superheterodyne. 
Frequency range: 530 to 1600 Kc/e. Sensi- 
tivity: 5 my/m. Intermediate frequency: 
465 Re/a or 452 Kc/e. Power output: 
40mW. Antenna: ferrite rod. Loudspeaker: 
Permanent magnet type. 
In transit from the East these sets suffered 
elight corrosion as the batteries were left in 
them but when this corrosion is cleared away they 
should work perfectly -offered without guarantee 
except that they are new. Price only 24/8 lead batteries plus 2/6 post 
8 for £7 post free. 

THE 5-5 WATT STEREO AMPLIFIER 
Made by one of our most famous makers for a de -luxe player. This amplifier 
bas a quality of reproduction much better than average. Using a total 16 tran- 
slators and a generously sized mains power pack. Controls Include bass, treble, 
balance and volume. Suitable for 8-16 ohms impedance speakers with crossovers 
for tweeter mid -range and bass thus giving option of 1, 2 or 3 speakers per 
channel. Offered at about one third of its original price only 89.19.68. plus 
6/6d post and insurance. 

OUT OF SEASON BARGAIN 
3kW TANGENTIAL HEATER UNIT 

This heater unit is the very latest type, most 
efficient, and quiet running. Is a. fatted in 
Hoover and blower heaters costing 815 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 out -out. Can be fitted Into any 
metal line case or cabinet. Only need control 
switch. 69/8, 2kW. Model as above except 2 
kilowatts 89/8. Postage and insurance 6/8. 
Don't miss this. 

MAINS TRANSFORMERS 
Note all these are first grade Transformers and all 
have normal 200/240 volt 50 cycle primary. 
Rains Transformer Type go. 68788 
Upright mounting, size 8 x 29 x 21n. approxi- 
mately. 2 secondaries one 28 volt 1 amp and the 
other 6.6 volt 1.5 amp. Earth screen between 
primary and secondaries -this transformer will 
power a 6.6 watt stereo amplifier (circuit diagram 
available, price 8/8). Suitable output transformer 
Is type 58787 described below. Our price 17/8. 
Plus 4/8 poet. 
Mains Transformer Type No. 68788 
Chassis mounting type, size approximately S x 
24 x 81n., 2 secondaries one 230 volt at 60 mA 
and other 8.8 volts 1.5 amp. Earth screen between 
primary and secondaries. This will power a 6 watt 
amplifier (circuit availàble 2/8). Matching OPT. 
e 68784 described below. Price 16/8 plue 4/8 post. 

Mains Transformer Type No. 68696 
Upright mounting, size approximately 4 x 8 x 
241n. 2 secondaries 275.0.275 at 90 mA and 6.4 
volts at 8.1 mA. There is a screen between pri- 
mary and secondaries. This Is a partner to output 

'transformer 68894 described below. Price 19/6 
plus 4/8 post. 

OUTPUT TRANSFORMERS 
OPT. ref. 68894 
Chassie mounting -size 2 x 2 x 21n. approxi- 
mately 7 watts. A push pull transformer for 
matching 2/EL84 or similar valves to 16 oho, 
Loud Speaker. 14/8 no extra for poet If ordered 
with Transformer 58896. Circuit diagram of 
amplifier available, price 9/6. 
OPT. el. 68787 
Upright mounting, size approximately 3f x 2 x 
lin. Matching impedance 80 ohms to 16 ohms. 
8 watts output using transistor type AD140 
(Circuit diagram available price 2/8). Price 8/8 
each, no extra for postage if ordered with mains 
transformer type 66786. 
OPT. ref .695004 
Upright mounting, size approximately 2 x 2f x 
21n. Primary impedance 80 ohm, secondary 
impedance 3 ohm, otherwise this le as 66787. 
Price 8/8. 
OPT. ref. 68784 
Chassis mounting, size approximately 21 x 2 x 

19ín. Primary 500 ohm centre tapped. Ratio 27/1.5 
watts output using twin ELL80 or similar. 
Price 12/6. No extra for postage If ordered with 
56733. 

HEAVY DUTY MAINS TRANSFORMER 
30V. 37A. Primary tapped 200/240 in 10v. steps. 
A really beautiful "C" core transformer. Made by 
Parmeko, impregnated and varnished. Weight 
approx. 50 lb., size approx. Bin. wide 0910. deep 
and 891n. high. Metal framed for free standing 
and fitted with E.S. screen. Probably priced 
£40-£60 from Parmeko. Ex equipment, but 
perfect, 817.10 each, plus carriage at poet. 

50 CYCLE TO 60 CYCLE INVERTERS 
For operating American instruments and other 
equipment made for 60 cycles 115 v. from 230/240 
50 cycle mains. These unite have an output of 

115 volts A.C. and will handle a load of up to 10ision ade and have a 
reed type frequency meter 

e are prec 
which vibrates when the 

frequency is exactly 60 c.p.e. Adjustment of the 
frequency is by a knob on control panel. Input 
by 3 core output from 9 pin socket. Original cost 
of this In excess of £80. A limited quantity avail- 
able 817/10 each. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 8/6 
each. 86/- dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yarde length 70W. Self-regulating 
temperature control. 10/- post free. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
anent In operation. Closes 4 

circuits each rated at 10 amps. 
Extremely well made by 
German Electrical Company. 
Overall else 29 x 2 x 21n. 
19/6 each. 

AUTO ELECTRIC CAR AERIAL 
With dash board control switch -fully 
extendable to 40" or fully retracted 
Suitable for 12V podtive or Neg. 
earth supplied complete with 
fitting instructions and ready 
wired dash board switch 86.18.6 
plus 5! n. a p MAINS MOTOR 

Precision made - as 
used in record decks 
and tape recorders - 
ideal aleo for extractor 
fan, blower, heaters 
etc. New and perfect. 
Snip at Si. Postage 

8/- for first one then 
1/- for each one 
ordered, 12 and 
over post free. 

Where postage 1s not stated then orders 
over 85 are post free. Below £6 add 2/9 
Semiconductors add 1/- post. Over £1 post 
free. S.A.E. with enquiries please. 

ELECTRONICS (CROYDON) LTD 
Dept. PW, 266 London Rd,, Croydon CRO 21H 

Also 102/3 Tamworth Road, Croydon 
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TRANSISTOR V.F.O.-continued from page 454 

a good communications receiver with either internal 
or external 100kHz marker of known accuracy are 
the basic alternatives. If an existing v.f.o. of known 
accuracy is obtainable, this can make things much 
easier. 

Having connected the necessary d.c. supply to the 
v.f.o., set the trimmer capacitor to about mid -point 
and the tuning capacitor to maximum value (vanes 
fully meshed). Loosely couple the output to the 
receiver aerial input and allow to warm up for 10 
to 15 minutes. Next search around 3.5MHz on the 
receiver dial, the b.f.o. being switched in first. When 
the beat note is heard, note the frequency on the 
receiver dial. If no beat note can be found, check 
that the v.f.o. output is present using an oscilloscope 
or valve -voltmeter. 

With the beat frequency noted, set the receiver 
dial accurately to 3.5MHz using the 100kHz marker 
to ensure accuracy. Now adjust the trimming capaci- 
tor in the v.f.o. until the beat note is obtained on 
exactly 3.5MHz. If the original beat frequency was 
high, VC2 should be increased and if it was low, 
decreased. The setting of VC2 should be carried out 
with care, the trimming tool being removed after 
each adjustment as a small hand capacity effect is 
almost unavoidable. With this frequency correctly 
set on zero beat, the v.f.o. dial can be marked at 
this point. No further trimming should now be 
required. 

The receiver dial is next set to 3.6MHz, again 
using the crystal marker, and the v.f.o. tuning 
capacitor slowly adjusted until the beat note is 
again heard. Having set VC1 for exactly zero beat, 
mark the appropriate point on the scale. This pro- 
cedure is repeated for 3.7 and 38MHz. The upper 
limit of 3.8MHz will vary slightly between different 
units due to differences in stray capacitance. 

The mid -points of 50kHz steps and 10kHz sub- 
divisions can only be accurately marked if the re- 
ceiver dial has suitable calibration points or if an 
existing v.f.o. is available. As the scale divisions 
are almost linear, however, reasonably accurate sub- 
divisions can be obtained geometrically. When the 
main scale is fully calibrated, the harmonic calibra- 
tions for the other bands (7MHz, 14MHz, etc.) can 
be completed on the lower scales of the v.f.o. dial. 

CORRIGENDA 

FREQUENCY METER-MAY 1970 
Under the heading "Construction" the sentence "Note the 
breaks in the copper strip at holes D9, D15 and E4" should 
read "at holes C14, D3 and D9." 
SUMS AND CIRCUITS-JUNE 1970 
The voltage and current waveforms shown in Fig. 3.3 and 
3.4b should be interchanged. 

In the July issue of the same article the equation on page 
192 reading -1+0.3010=5-6990 should read -1+0.3010= 
-0.6990. 

TEN OR FIFTEEN METRE CONVERTER-JUNE 1970 
Figure 1 and the components list should show R3, R8 and 
R10 as 1k52 and not lOk2. 

LIGHT OPERATED SWITCH-JULY 1970 
The value of R7 both in the circuit and the components 
list should read 4.751 and not 4.7k1-2. 

AUDIO EXPANDER/COMPRESSOR-AUGUST 1970 
In the components list CI should have read 100pF and not 
100µF. The circuit is however correct. 
In Fig. 11, the screening of the wire connected to the 
slider of SI section C should be connected to the other screen wires and not to the slider of SI section B. 

ORGAN PEDAL BASS UNIT-continued from page 460 

boards in the event of a faulty contact or circuit 
failure. 

The last stage is to fit aluminium or wooden rails, 
one on each side of the case, to prevent the unit 
tipping forward when the pedals are pressed. Full 
downward pressure on a pedal should bring it to 
within half inch or so of floor level. Further pressure 
would tip the unit forward, hence the need for the 
rails as shown in Fig. 16. 

Amplifier Requirements 
Because of the very low frequency of the pedal 

bass notes a sizeable loudspeaker in a suitable en- 
closure is necessary if the true bass fundamentals 
are to be audible. Small organs like the Philicorda 
have only small loudspeakers which are not suitable 
for bass reproduction. For organs of this calibre it 
is best to build a suitable amplifier with an output 
of 5 to 10 watts which can be incorporated within 
the speaker enclosure. The speaker should be 10 to 
12in. in diameter. 

3/4"x 3/4" aluminium angle 
or wood batten 

2" One at each end 
5 

Fig. 16: Fitting of rails to case. 

There is no reason why the pedal bass unit des- 
cribed in this article should not be integrated with 
an amplifier and speaker so designed as to fit beneath 
small organs like the Philicorda. For portables fed 
into large power amplifiers with sizeable speakers it 
should only be necessary to connect the pedal bass 
unit to a suitable input on the amplifier. 

There is of course the question of volume control 
or `expression' whilst playing. For small organs 
where the overall sound output is relatively low it 
will be sufficient to set the pedal bass sound to an 
arbitrary level. A pedal type volume control could 
be used or an extra volume control mechanically 
coupled to an existing pedal. 
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TAKE 2 
JULIAN ANDERSON 
A series of simple transistor projects, 
each using less than twenty components 
and costing less than twenty shillings 

to build. 
ALTHOUGH we have described two general- 

purpose amplifiers in this series, tone control 
facilities have not been incorporated, mainly 

due to our limitation on cost. The tone control stage 
described here is a general-purpose one which can 
be added to most transistor amplifiers in the early 
stages. The gain, with the controls in their middle 
settings, is very small as the amplification of the 
stage is nearly all used as negative feedback to 
alter the tone. The circuit shown is not very original, 
in fact it is widely used in commercial amplifiers. 

Performance of this type of circuit is excellent; 
with reference to 1kHz, frequencies of 100Hz can 
be boosted or cut by up to 15dB and the same 
degree of control is available at 15kHz. A low noise 
transistor, a BC169C, is used so noise introduced by 
this additional stage is negligible. 

THE CIRCUIT 
For those unfamiliar with this type of circuit, 

a quick glance will probably lead to rapid baffle- 
ment, but basically the design is simplicity itself. 

The input is coupled to the d.c. blocking capacitor 
Cl and is then applied by one path to the base of 
the transistor through C3 and a part of VR1, a 
100kf2 potentiometer. The actual part of VR1 that 
it passes through depends on the setting of the con- 
trol. By another path the signal reaches the transis- 
tor via R2 and C5. It will be seen that C5 is paral- 
leled by a part of VR2, again depending on the 
setting of the control. 

These combined signals are applied to Trl which 
has R3, a 10kí2 resistor acting as the collector load 
and R4 as the base bias. The output is taken from 
the collector via C7 to the existing volume control. 

Also connected to the collector of Trl is C6. Now 
in a common emitter amplifier (which is what we are 
using here) there is phase inversion, that is the 
signal at the collector is out of phase with the 
signal applied to the base. This anti -phase signal 
is applied to the other side of VR1 and VR2 via an 
identical network to the one that fed the original 
signal to these controls. 

It will be seen then that both controls are able 
to select either very little or a considerable amount 
of the out -of -phase signal and since these networks 
are frequency selective we are able to achieve a 
considerable amount of control over the tone. 

Careful scrutiny of the circuit will show that a 
certain degree of negative feedback is applied to the 
transistor through R4, the base bias resistor, but this 
is quite small and anyhow is not frequency selective. 
Many designs decouple this a.c. feedback by using 
two resistors in series, their common junction being 
connected to earth via a high value capacitor, such 
as 100µF; in practice the author has found this to 
be unnecessary. 

No. 18 
ADD-ON TONE CONTROL 

C2 

1000pF 

VR1 
100k 

C3 

R1 
47k C4 

0.01yF 
C6 R3 

10pF 
10k 

VR2 
250k 

C7 
10uF 

1 

C5 R2 R4 
O.01NF 47k 2.2M 

0 1 

Cl 10NF 

o 

Tr1 
BC169C 

+9V 

(Existing 
volume 
control 

i - ve 

Fig. 1: The circuit of the add-on tone control. VRI is the treble 
control, VR2 the bass control. 

* components list 

Resistors : 

R1 47k S2 R3 10k S2 

R2 47kû R4 2.2M S2 

All -I or I watt, 5% types 
VR1 100k S2 linear pot. Treble control 
VR2 250k linear pot. Bass control 

Capacitors : 

Cl 10µF 12V C5 001µF 
C2 1,000pF C6 10µF 12V 
C3 1,000pF C7 10µF 12V 
C4 0.01µF 

Transistor: 
Tri BC169C or BC109 

FREQUENCY SELECTIVE NETWORKS 
There are probably many readers who are unsure 

what we mean by "frequency selective networks." 
In practice these are very simple and can be cal- 
culated and designed by even the raw beginner. 
A.C. theory can be very complicated and describing, 
from first principles, the operation of capacitors 
would be hard and is anyway unnecessary; just take 
it as a fact that the impedance of a capacitor is 
directly proportional to the frequency and the im- 
pedance, in ohms, is equal to 1/(27rfc) where f is the 
frequency and C the capacitance in Farads; so that 
C2 and C3 at 100Hz have a "resistance" of about 
1.6Mí and at 10kHz, 16k12. Similarly C4 and C5 
have a "resistance" at the same two frequencies of 
160kí2 and I.6kct respectively. Substituting these 
"resistance" values instead of the capacitors we are 
left with a potential divider (but only of course at a 
particular frequency) and it will be seen that the 
gain can be changed by the setting of the controls 
VR1 and VR2. 
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MONOLITHIC INTEGRATED 

CIRCUIT HIGH FIDELITY 
AMPLIFIER AND PRE -AMP 

.1'13 
1-=.1r...,.l3101;1 

theworld's most advanced high fidelity amplifier 

The Sinclair IC -10 is the world's first monolithic integrated circuit 
high fidelity power amplifier and pre -amplifier. The circuit itself, a 

chip of silicon only a twentieth of an inch square by a hundredth of an 
inch thick, has an output of 5 watts R.M.S. (10 watts peak). It con- 
tains 13 transistors (including two power types), 2 diodes, 1 Zener 
diode and 18 resistors, formed simultaneously in the silicon by a 

series of diffusions. The chip is encapsulated in a solid plastic package 
which holds the metal heat sink and connecting pins. This exciting 
device is not only more rugged and reliable than any previous ampli- 
fier, it also has considerable performance advantages. The most 
important are complete freedom from thermal runaway due to the 
close thermal coupling between the output transistors and the bias 
diodes and very low level of distortion. 
The IC -10 is primarily intended as a full performance high fidelity 
power and pre -amplifier, for which application it only requires the 
addition of such components as tone and volume controls and a battery 
or mains power supply. However, it is so designed that it may be used 
simply in many other applications including car radios, electronic 
organs, servo amplifiers (it is d.c. coupled throughout) etc. The photo- 
graphic masks required as part of the process of producing monolithic 
I.Cs are expensive but once made, the circuits can be produced with 
complete uniformity and at very low cost. This enables us to cover 
every IC -10 with the Sinclair guarantee of reliability. 

SPECIFICATIONS 
'Output 10 Watts peak, 5 Watts R.M.S. continuous. 
Frequency response 5 Hz to 100 KHz±1dB. 
Total harmonic distortion Less than 1% at full output. 
Load impedance 3 to 15 ohms. 
Power gain 110dB (100,000,000,000 times) total. 
Supply voltage 8 to 18 volts. 
Size 1 0.4 0.2 inches. 25.6 10 5 mm. 
Sensitivity 5mV. 
Input impedance Adjustable externally up to 

2.5 M ohms. 

CIRCUIT DESCRIPTION 
The first three transistors are used in the pre -amp and the 
remaining 10 in the power amplifier. Class AB output is 

used with closely controlled quiescent current which is 
independent of temperature. Generous negative feed- 
back is used round both sections and the amplifier is 

completely free from crossover distortion at all supply 
voltages, making battery operation eminently satis- 
factory. 

APPLICATIONS 
Each IC -10 is sold with a very comprehensive manual 
giving circuit and wiring diagrams for a large number of 
applications in addition to high fidelity. These include 
stabilised power supplies, oscillators, etc. The pre -amp 
section can be used as an R.F. or I.F. amplifier without 
any additional transistors. 

SINCLAIR 

'culo 
with 

manual 59'6 
POST FREE 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD CAMBRIDGE 

Telephone 0223 52731 
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Project 60 

Laboratory standard modular high fidelity 
Sinclair Project 60 comprises a range of modules which connect together simply to form a compact stereo amplifier with 
really excellent performance. So good, in fact, that only 2 or 3 amplifiers in the world can compare in overall performance and 
now the constructor has choice of assemblies with either 20 or 40 watts output per channel, with or without filter facilities. 
The modules are: 1. The Z.30 and Z.50 high gain power amplifiers. 2. The Stereo 60 preamplifier and control unit. 3. The 
Active Filter Unit. 4. 4 supply units-PZ.5; PZ.6; PZ.7 and PZ.8. In a normal domestic application, there will be no significant 
difference between PZ.5 or PZ.6 unless loudspeakers of very low efficiency are being used, in which case the PZ.6 will be 
required. For assemblies using two Z.50's there is the PZ.8 supply unit to ensure maximum performance from these amplifiers. 
No skill or experience are needed to build your system and the Project 60 manual gives all the instructions you can possibly 
want, clearly and concisely. 
Perhaps the greatest beauty of 
the system is that it is not only 
flexible now but will remain so 
in the future as new additions 
are made to the range. A 
stereo F.M. tuner is next to 
come. These and all other 
modules introduced will be 
compatible with those already 
available and may be added to 
your system at any time. And 
because Sinclair are the 
largest producers of con- 
structor modules in Europe, 
Project 60 prices are remark- 
ably low. 

How to assemble and use Project 
60 modules to best advantage in 
the above and other applications 
will be found in the fully descrip- 
tive Project 60 manual included 
with Project 60 systems. This 
48 page manual is available 
separately, price 2/6d including 
postage. 

System The Units to use In conjunction with Your Project 60 
Units will cost 

A Car Radio Z.30 Existing car radio, Sinclair 
Micromatic 

89/6 

B Simple battery powered 
record player Z.30 

Crystal pick-up, 12 V or 
more battery supply and 

volume control 
89/6 

C Mains powered record 
player Z.30 and PZ.5 Crystal or ceramic P.U. 

Vol. control etc. £9.9.0 
D 20+20 watts RMS 

stereo amplifier for 
.most needs 

Two Z.30s, 
Stereo 60 and 

PZ.5 

Crystal, ceramic or magnetic 
P.U., most dynamic speakers, 

FM tuner, etc. 
£23.18.0 

E 20+20 watts RMS 
stereo amplifier for use 

with low efficiency (high 
performance) speakers 

Two Z.30s, 
Stereo 60 and 

PZ 6 

High quality ceramic or 
mag. P.U., F.M. Tuner, 

Tape Deck, etc. 
All dynamic spkrs. 

£26.18.0 

F 40+40 watts RMS de- Two Z.50s, Stereo 
luxe stereo amplifier 60 PZ.8 and mains 

transformer 
As for E £32.17.6 

G Outdoor public 
address system Z 50 

Microphone, up to 4 P.A. 
speakers, 12V car battery 
with or without converter, 

controls 
£5.9.6 

H Indoor P.A 
One Z.50, PZ.8 

and mains 
transformer 

Mic., guitar, heavy duty - 
speakers etc., controls £17.8.6 

J High pass and low 
pass filters AFU D, E or F as above £5.19.6 

K Stereo F.M. tuner To be released shortly 

Sinclair SI NCLAIR RADIONILS LTD., 22 NEWMARKET RD., CAMBRIDGE 
Telephone 0223 52731 
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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 to service thereafter. No charge for postage by 
surface mail. Air -mail charged at cost. 

sinlair 

Z.30 ft Z.50 POWER AMPLIFIERS 
The Z.30 together with the Z.50 are 

both of advanced design using silicon 
epitaxial planar transistors to achieve 
unsurpassed standards of perform- 
ance. Total harmonic distortion is 

an incredibly low 0.02% at full output 
and all lower outputs. Whether you 

use the Z.30 or Z.50 power amplifiers 
in your Project 60 system will depend 
on personal preference, but they are 
the same physical size and may be 

used with other units in the Project 60 

range equally well. For operating from 
mains, for the Z.30 use PZ.5 for most 
domestic requirements, or PZ.6 if you 
have very low efficiency loud- 
speakers. For Z.50, use the PZ.8 
described below. 

SPECIFICATIONS (Z.50 units are 
interchangeable with Z.30s in all 
applications.) 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms, 
using 35V: 20 watts R.M.S. into 3 
ohms using 30 volts. 

Z.50 40 watts R.M.S. into 3 ohms from 
40 volts: 30 watts R.M.S. into 8 ohms, 
using 50 volts. 

Frequency response 30 to 300,000 
Hz f 1dB 

Distortion 0.02% into 8 ohms 

Signal to noise ratio better than 
70 dB unweighted 

Input sensitivity 250mV into 100 
Kohms. 

For speakers from 3 to 15 ohms 
impedance 

Size 3+x2}x} ins. (90x58x13mm) 

Z.30 

Z.50 

Built, 
tested and 
guaranteed 89/6 

BUit' tested and 109/6 guaranteed 

STEREO 60 Pre-amp/Control unit 
Designed for the Project 60 range but 
suitable for use with any high quality 
power amplifier. Silicon epitaxial 
planar transistors are used through- 
out, 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. 

Input sensitivities - Mag. p.u. - 
3mV correct to R.I.A.A. curve ± 
1dB: 20 to 25,000Hz. Ceramic p.u., 
Radio and Aux, each up to 3mV. 

Output - 250mV. 

Signal-to-noise ratio - better than 
70d B. 

Channel matching - within 1dB. 
Tone controls - TREBLE +15 to 

-15dB at 10kHz: BASS +15 to 
-15dB at 100Hz. 

Front panel - brushed aluminium 
with black knobs and controls. 

Size 8} x 1+ x 4 ins. 
(210 x 138 x 102 mm) 1 

Built, tested £919 6 and guaranteed 

ACTIVE FILTER UNIT 
For use between Stereo 60 unit and 
two Z.30s or Z.50s, the Active Filter 
Unit matches the Stereo 60 in styling 
and is as easily mounted. It is unique 
in that the cut-off frequencies are 
continuously variable, and as attenu- 
ation in the rejected band is rapid 
(12dB/octave), there is less loss of 
the wanted signal than has previously 
been possible. Amplitude and phase 
distortion are negligible. The Sinclair 
A.F.U. is suitable also for use with 

any other amplifier system. 
Two stages of filtering are incorpora- 
ted-rumble (high pass) and scratch 
(low pass). H.F cut-off (-3dB) 
variable from 28kHz to 5kHz. L.F cut- 
off (-3dB) variable from 25Hz to 
100Hz. Filter slope, both sections 
12dB per octave. Distortion at 1kHz 
(35V supply) 0.02% at rated output. 
Built, tested 
and guaranteed £5 .19.6 

POWER SUPPLY UNITS 
Designed specially for use with the Project 60 system of your choice. 
Illustration shows PZ.5 power supply unit to left and PZ.8 (for use with Z.50s) 
to the right. Use PZ.5 for normal Z.30 assemblies and PZ.6 where stabilised 
supply is essential. 
PZ -5 30 volts unstablisied £4.19.6 PZ6-35 volts stabilised £7.19.6 
PZ -8 45 volts stabilised (less mains transformers £5.19.6 
PZ -8 mains transformer £5.19.6 1 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 
P/ease send 

For which l enclose cash/cheque) 
coney order 

NAME 

ADDRESS 

,Lw io 
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TRANSISTORS etc. 0026 
01228 

7/6 
8/6 

0081 t/6 
00810 2/8 

AC107 3/- OAS 1;6 0035 8/8 00820 2/6 
ÁC126 2/3 0A9 1/8 OC44 2/9 0(140 
AF115 3/- 0A19 1/6 0045 2/3 00169 3/6 
ÁF116 3/- 0A47 1/9 0070 2/3 "0C170 4 - 
*AF117 4/- 0A81 1/6 0071 2/3 0C171 2/8 
BFYIB 4/6 OA85 1/6 0072 2/3 OC202 4/6 
BFY51 4/- 0023 6/6 0073 23 TK22C: 
(/ET113 2B 0025 6/- 0075 2/3 (General purpose) 1/6 

* WITH 4 LEADS. Many more transistors in our current list. 
SILICON DIODE RECTIFIERS-BY 100--2/10 EACH 

SIX AMP. SERIES: BYZI3 300 PIV 4/- BYZ12 600 PIV 5/- 
TITZ11 900 PIV 6/-. RYZIO 1200 PIV 7/ - 

THYRISTORS: 5 AMP SERIES 100 PIV 7/6 200 PIV 9/- 300 P1V 10/6 400 PIV 12'- 
800 PIV 25/- 
10 AMP SERIES. 50 PIV 10/- 100 PIV 12'6 

20 amp & 30 amp Series in our list. 
(POSTAGE PACKING & INS. ON ALL ABOVE, 1/- UP TO II, 12 & OVER Paid 

MULLARD STACK F. W. BRIDGE Io_A 100 PIV 39/6 (3/-) 

ELECTROLYTIC CONDENSERS full details of many types trom 04 ear" 
in our list (see below). 

SUB -MIN TRANSFORMER: Output (3 O for 0072 etc) 2/9 driver, 3/- (up to 6 either 1/-). 
MULTIMETER: 20,000 0/V D.C., 10,000 0/V A.C. 0-5/25/50/500/1K volts D.C. 
11-10/50/100/500/1K volts A.C. 00-50/./A 2. 5m A/250u14 D.C. 00-6K 0/6 meg 0. 
10/1F -.001m1(1/1011(1. -20 to x 22áB. Cnmplete with tent leads and instrnctions- 

at 47/6 (2/6). 1000 0/Vrotected 1dlesscribed 
model 

in ith freeelist Spec1ement subject tot sl ght va 
JUNIOR MODEL 

SOLDERING IRON. Slim Mod. British High speed, Olin., all parts replaceable, fully 
guaranteed for professional, radio and general D.I.Y. use, 21/- (1 /6). 

DIAMONDSTYLIIBenlacement. for 11011 TC8LP, TOES andTCSLP/STEREO: 
COLLABO "O": RONIITTE 13F40LP; (IARRARDGC2LP 

and G09LP; ACOS 0065/67; all at. 7,6 each (1/-). ACOS (:073 and 0091: BSR ST4 (ST3. 
ST5), ST8 (STO): SONOTONE 8TA, 9TA and 9TAHC: PHILIPS A03306, 3060, (3063, 
3066, 3301, 3302, 3304), all at 15/- (1/-l. All are of the very highest quality. 
DOUBLE DIAMOND Types: It you don't use the 78 side --thin in the best buy-now 
available only in ST4 (ST3, ST5,(. STO (ST8). 9TA. 9TAHC. 3306. (I091 (tor CP92, 
93 and 94 Cartridges) and (109150 for (10910C cartridges. 30/- eaeb'(1/-) 
SAPPHIRE all the above 7/6 types only, also ACOS 0037 at 3/3 each (1/-). ACOS 0091 
at 7/6 (1/-). No other types at present, and no 78 rpm available in any type - 

PICK -UP CARTRIDGES All fitted Styli and Standard fittings, Mono 0007/2. 
15/-. Stereo compatible --Mono which also playa 

Stereo records monaurally with min. wear, GP91/8C, 21/-. latest Stereo GP93, 25/6. 
Ceramic Stereo,top quality for expensive outfits, GP94, 38/6. Sonotone stereo 9TAHC 

diamond fitted cartridge 55/- (all at 1/-1. More diamond types in list. Goldring cartridges, 
magnetic types, 850,800, 800E & 800 Super E in stock. 
TWO STATION TRANS. INTER-COM. Excellent baby alarm. Instant, easy fitting with leads, 
plugs and battery. All you require 52/6 (5/--). 
TRANSISTORISED AMPLIFIER, 3 watt, 9V operation, Size 210 21 x 11 52/6 (1/6). 
Extra High Torque MINI -MOTOR, 41 to 12V, 11 x lin. 5/- (1 /-). 9,000 r.p.n1. 
SUBSTITUTION BOXES. Capacitance 25/6 (1/6). Resistance 32/6 (1/6). Both full range 
and complete. Full details in list. 
TEST PRODS: Flexible, unbreakable 241n. Red and Black leads, thin 41in. prods, 12ín. 
plugs 4/9 (1/-). CROC. CLIPS: Plated with screw, or with red/black hndles, 6d. each, 
5/- doz. (l/-). Many other types in list. 

RECORDING TAPE Finest quality British Mylar. STANDARD: Sin. 600ft. 7/3 
5lin. 900ft 10/-, Tin 1200ft. 11/3, LONG PLAY Sin. 900ft 

10/-, 5/in. 130016. 11/3, Tin. 18001t.18/- (1/3 reel). Still the finest quality and value obtain- 
able. 
MICROPHONES-CRYSTAL MIC91, Hand/desk, 18/3; 3Ií045, curved hand grip 19/6: 
CM2I, two tone grey hand/desk 10/6 (1/3). Stick "60" 20/3; (1/6 each type). Cream plastic 
hand type with "Strut" stand, switch and 2 leads with 2.5 and 3.5 plugs 12/8 (1/3). Lapel 
(or hand) with clip 8/6 (1/-1. 09170. Machined metal tapered stick type with neck cord and 
adaptor to fit standard floor stands. 19/6 (1/6). 
DYNAMIC: Cream hand/table 15/6 (1/6). MS10 50 1{ 12, 34 + ºin. with Base. Adaptor 89/6 
(3/6). MS11, similar but fixed on flexible Swan neck to switch -fitted base 42/6 (2/61. 
CAEDIOD DYNAMIC OMNI-DIRECTIONAL: Highly successful "BALL" type, 209, 
30K/600 ohms imp., 28.8.0. e "Uni -directional ball type", switch cord adaptor -DM160- 
83.17.6 (both these types 5/-). 
MICROPHONE INSERTS: Diameter 1.75ín. or 0.9in., either size 5/6 (1/-). 
SPEAKERS 12ín. round, fitted Tweeter, 6W, 3 or 1512 (state which), 37/8 (5/6); or for 
stereo, 80/ -per paid (charges paid), 21in. 30 7/6 (1/-); Limited quantity powerful 25in. 
PM transistor replacement speaker, high ohms, excellent 6/- (1/-). HEADPHONES: 
Stereo Dyn 8-16 fa 63/- (3/-). EARPIECES with lead and min. jack plug, magnetic 1/9. 
Crystal 4/9 (up to 3 for 1/- on either). State if 2.5 mm. of 3.51 nm, plug required. (Crystal 
3.5mm. only). 
AERIALS CAR TYPES-Telescopic vandal proof locks retracted, 2 keys and all fittings 
27/6 (2/6) Superior type, slightly longer, 30/- (1/6). 
Extending Aerials for Portables & F.M. Sets -4 -section 61-23", r sliding threaded base, 
needs 1" hole 4/-. 06-eection 5I-255", screw hole in base 4/ -.117 -section 51-32", screw hole 
in base 7/6. X10-eection, 6/471", screw hole in base 15/9. DISAPPEARING, with swivel 
and sliding threaded socket, fixing nut on bottom section -8 -section 5,-29U, 1" /lia. 12/6. 4 
10 -section 71-561, .1" dia. 1519. 
All are strongly plated (P. P. & I. on all above, up to three 1/-1 
SWITCHES: Standard toggle, metal, 250V IA. One hole fixing: SPOT 2/3, SPDT 2/9, 
DPST 3/- DPDT 8/3. Slide type, Sub -min. DPDT 1/8 each. Small DPDT 3 way, centre 
"off" 1/9, Reed magnetic on/off 1/9 (up to three, 1/-; Id each all additional). Rotary 
Switches etc. in list. Example: 4 pole 3 way 3/9 (1/-) 
VIBRATORS: Famous makes only, 12 volt 4 pin n n -synch (equiv. 1914) 4/8. 12 volt, 
7 pin synch. (Equiv. 1'38X7) 12/6 (1/- each either type). A few specified other types now 
available (See list). 
MAINS NEON TESTER: Fly leads 2/-. Pocket screwdriver type 3/6. PLUGS: Std. Jack, 
plastic body 2/3. Screened 3/-- VALVE HOLDERS: B711 or BOA, 8d. (all above 1/ - 
up to three). Many more British and Continental standard and miniature PLUGS & 
SOCKETS detailed in lint. Also STANDARD ANI) SURPLUS VOLUME CONTROLS. 
CONNECTING WIRE: 5 coils asstd. coils. each 5 yds. Solid Core 2/9. Flexible 3/3. Super 
thin for transistor wiring etc. 3/3 (1/- all types per 5 cods). PICK-UP WIRE: Twin Super 
thin Flex, Screened, Sheathed, 1/3 yet (6(1. up to 6 yds., over 6 yds. post free). TWIN 
MIKE CABLE:1/6 yd. SINGLE MIKE CABLE: 8d. yd. Both flexible, screened and sheathed. 
(Up to 3 yds. Od., each additional yard 1d. extra.) 
R.F. FIELD INDICATOR, 5 -band with antenna, monitoring crystal earpiece, visible 
indicator etc. 48/6 (1/6). Details in list. 
RETRACTABLE FLEXIBLE LEADS. Space saving "Curly", many uses in car and home: 
with phono plug each end, 6ft., 4/6; 12ft., 7/9; With phono plug one end, phono socket 
at other, 6ft., 5/-, 12ft., 8/8 (1/- each all types). 
SPECIAL PURCHASE-COMPUTER PANELS, clean and unused. 
TYPE 'A'.41" x 4" with eight Mullard 0043 transistors, 24 OÁ81 diodes, 32 resisters, etc. 
8/6 per panel. 
TYPE 'R' 5" x 4" two Mullard 0C43 transistors, six OA47 and four OA91 diodes, resistors 
and other items 5/6 per panel. 
POT CORES type LA2, exactly as sold elsewhere at 15/-. New and unused at 8/6 each 
(P.P. and 1 all three items 1/- up to 3 and pro rata). 
CURRENT LIST: With many more items and special offers sent if requested with ail 
orders or free for S.A.E. (Post free overseas.) This advertisement cancels all previous ones 
and lists supplied prior to August 31st 1970. 

FELSTEAD ELECTRONICS 
(Dept PW35) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SKS 4EE 

TERMS: Cash with order only. No C.O.D. or caller service. Post, packing and insurance 
charges are shown in brackets after all items. Regret orders under 5/- plus carriage cannot 
be accepted, and a minimum charge of 1/- is now made. Charges apply to G.B. and Eire 
only. Overseas orders welcomed. Air or surface mail at cost. Sent at buyer's risk, unregis- 
tered and uninsured unless specified and min. insurance/reg. fee of 3/2 sent. 
.1.4.h. please or all enquiries olSerteisr regret can>rol be replied to. 

EX -RENTAL TELEVISIONS 

TWO-YEAR GUARANTEE 

17" SLIMLINE 405 only 

19" SLIMLINE 405/625 
39 Gns. 

Carriage and Insurance 30/- 
FREE ILLUSTRATED LIST OF 

TELEVISIONS 
I7" -19"-21"T23" 

WIDE RANGE OF MODELS,,.tg. 
SIZES AND PRICES 

DEMONSTRATIONS DAILY 

TWO-YEAR GUARANTEED TUBES 100% REGUNNED 
Slim Line Tubes 110°17" and 19" 109/6, 21" and 23" 129/6. 
Normal Tubes 70° and 90' 17" 99/6, 21" 119/6, 14" and other sizes 79/6. 

SPEAKERS 10/-, 21" BO, 34" 2552, RECORD PLAYER CABINET 
4" 100, 3" x 5" 80, 7" x 4" 312, 8" x 49/6 
3" 312. BRAND NEW. P. & P. 2/ -- 
Transistors: Mullard matched output 
kit 7/6, OCR D-2 008 Cs. P. & P. 
FREE. 

Transistor Radio Cases: 4 for LI. - - 

Size 91." x 61" x 31" P. & P. 9/6. _y 

Ferrite Rods 3/6: 6" and 8" complete }e.f' 
with LW/MW Coils. P. & P. FREE.y 
STRIP LIGHT TUBES 3/9 each. 1 
11" (284mm). 230/240 volts, 30 watts. 
Ideal for cocktail cabinets, illuminating Cloth covered. Size 16)" x 14," x 
pictures, diffused lighting, etc. 74". Takes any modern auto - 
6 for El. P. & P. free. changer. P. & P. 7/6. 

(DUKE & CO. LONDON) LTD. 
621/3 Romford Road, London, 612 Tel. 01-4786001/2/3 

AMATEUR RADIO TECHNIQUES 
By Pat Hawker, G3VA 

Third edition just published. Revised and en- 
larged. Now contains 208 pages and nearly 
500 diagrams. 22s post paid 

THE VHF -UHF MANUAL 
By George Jessop, G6JP 
A complete manual for frequencies above 30 MHz. Covers 
aerials, receivers, transmitters and test equipment. The 
first book of its kind outside the USA. 23s post paid 

RADIO 
COMMUNICATION 

HANDBOOK v 

over 22,000 copies sold 

Now in its second printing 
The standard work in its field 

832 pages of everything in the science of radio communi- 
cation. The handbook's UK origin ensures easy availability 
of components. 69s post paid 

Obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 
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BRAND NEW 
SEMICONDUCTORS & COMPONENTS 

(Saturday callers only 5% Discount) GUARANTEED 

20301 
20302 
20303 
20306 
20308 
20309 
20371 
20374 
20381 
20404 
2N696 
2N697 
251698 
2N706 
2N706 
2N70ß 
251709 
2512718 
2N726 
251727 
251914 
2N916 
2N91ß 
2N929 
251930 
2N987 
2N1090 
2511091 
2511131 
2N1132 
2511302 
2N1303 
2N1304 
2511305 
2N1306 
2N1307 
2N1308 
2511309 
2511607 
2511613 
2511631 
2511632 
2N1637 
2N1838 
2N1630 
2N1711 
2511889 
2511893 
2512147 
2512148 
2512160 
2512193 
2N2193A 
2N2194A 
2512217 
2512218 
2512219 
2512220 
2512221 
2512222 
2512287 
3142297 
2N2303 
2512368 
2N2369 
2N2369A 
2N2410 
2120483 
2N2484 
2N2539 
2N2ó40 
2512613 
2512614 
2512646 
2N2696 
2512711 
2512712 
2N2713 
251271. 
2N2ß65 
2512904 
2N2904A 
2512905 
2N 2905A 
2512906 
2N2906A 
2192907 
2512923 
2512924 
2512925 
2N2926 

Green 
Yellow 
Orange 

2N3011 
2513014 
2513053 
2N3054 
2513055 
2513133 
2N3134 
2N3].35 
2N3136 
2513390 
2513391 
2N3391A 
2N3392 
2N3393 
2N3394 

4/- 
4/- 
4/- 
8/6 
8/- 
8/- 
8/- 

4j6 
4/6 
4/- 
4/- 
51- 
2/8 
2/6 
8/- 

12/6 
5/- 
8/- 
6/- 
8/8 
8/6 
6/- 
4/8 
5/6 

10/6 
6/6 
6/8 
6%8 
6/6 
8/6 
8/6 
4/8 
4/6 
5/- 
5/- 
6/- 
6/- 
5/6 

8Ì8 
8/8 
8/6 
7/6 
7/6 
5/- 
6/8 
8/6 

14/6 
12/6 
11/6 

9/6 
10/- 

4/6 
5/8 
13/- 
6/- 
5/- 
5/- 
5/- 

21/6 
6/- 
5/- 
5/- 
8/- 
5/6 
8/6 
6/8 
8/8 
4/8 
4/6 
7/- 

11¡6 
8/8 
8/- 
6/- 
5/6 
6/- 

12/6 
7/- 
8/- 
8/- 
9/- 
6/- 
6/6 
6/6 
8/6 
8/8 
8/6 

2/9 
2/6 
2/6 
6/- 
6/6 
5/6 

11/- 
15/- 

6/- 
6/- 
5/- 
5/- 
7/6 
4/- 
6/- 
4/- 
4/- 
4/- 

2N3402 4/6 
2N3403 4/6 
2N3404 7/8 
2N3405 91- 
2N3414 5/6 
2N3415 6/6 
2N3416 7/6 
2N3417 7/8 
2N3570 26/- 
2N3572 17/8 
2513605 5/8 
2N3606 5/6 
2N3607 4/8 
2513662 7/6 
2N3663 7/8 
2N3702 2/8 
2N3703 2/6 
2N3704 8/8 
2513705 3/- 
2N3700 2/6 
2513707 ß/- 
2N3708 2/- 
2N3709 2/- 
2513710 2/8 
2N371] 2/6 
2513819 7/- 
2N3823 22/6 
2N3854 5/6 
2N1854A 5/6 
2513855 5/6 
2N3855A ß/- 
2N3856 6/- 
2N3856A 71- 
2N3858 5/- 
2N3858A ß/- 
2N3859 5/6 
2N3859A 8/8 
2513860 ß/- 
2N3866 30/- 
2N3877 8/- 
2N3877A 8/- 
2N388A 12/8 
2N3900 7/6 
25139004 ß/- 
2N3901 19/6 
2N3903 7/- 
2N3004 71- 
2513905 7/6 
2N3906 7/8 
2514058 8/6 
2N4059 5/- 
2514060 5/- 
2N4061 4/6 
2514062 4/6 
2N4244 9/6 
2514255 8/8 
2N4285 8/6 
2N4286 8/6 
2N4287 8/6 
2N42ß8 8/6 
2N42ß9 8/6 
2N4290 8/6 
2514291 8/6 
2N4292 8/6 
2515027 10/6 
2N5028 11/8 
2515029 9/6 
2N5030 8/6 
2515172 8/- 
2515174 10/6 
2N5175 10/6 
2N5176 9/- 
2N 5/6 
2N5232A 8/- 
2515245 12/6 
2515246 12/6 
2N5249 12/6 
2N5249A 13/6 
2N5265 82/6 
2N5266 55/- 
2N5267 52/6 
2515305 7/8 
2515306 8/- 
2515307 7/8 
2515308 7/8 
2515309 12/6 
2515310 8/6 
2205354 5/6 
2515355 5/6 
2N5356 6/6 
2N5365 9/6 
2N5366 6/6 
2515367 11/8 
2515457 7/6 
2187184 6/- 
28005 15/- 
98020 37/6 
28102 6/6 
28103 6/6 
28104 8/6 
2850]. 5/8 
20509 5/6 
28503 5/6 
3Nß3 87/6 
3N12ß 18/6 
ßN140 19/6 
351141 19/6 
351142 19/6 
351143 19/6 

TRANSISTORS 
3N152 22/6 BC168B 

BC168C 
R.C.A.:- BC169 
40050 10/3 BC1698 
40251 17/8 BC169C 
40309 6/6 BC170 
40310 9/- BC171. 
40311. 7/- BC172 
40312 9/6 BC175 
40314 7/6 BC182 
40320 7/6 BC182L 
40323 6/6 BC183 
40324 9/6 BC184 
40326 7/8 BC212L 
40329 6/- BCY30 
40344 5/8 BCY31 
40347 7/8 BCY32 
40348 10/8 BCY33 
40360 8/6 BCY34 
4036] 9/6 BCY38 
40362 11/6 BCY39 
40370 6/8 BCY40 
40406 11/6 BCY42 
40407 8/- BCY43 
40408 10/6 BCY54 
40410 12/8 BCY58 
90467.4 11/8 BCY59 
40468A 7/- BCY60 
40600 14/6 BCY70 
AC107 6/- BCY71 
AC126 4/- BCY72 
AC127 5/- BCZ10 
ACI28 4/- BCZ11 
AC154 4/6 BD116 
AC176 5/- BD121 
AC187 12/- BD123 
AC188 7/6 BD124 
ACY17 5/- BD131 
ACY18 5/- BD132 
ACY19 5/- BDYIO 
ACY20 5/- BDYlI 
ACY21 5/- BDY17 
ACY22 4/- BDY18 
ACY28 4/- BDY19 
ACY40 4/- BDY20 
ACY4]. 5/- BDY38 
ACY44 8/- BDY60 
AD]40 8/- BDY61 
AD149 11/6 BDY62 
AD150 12/6 BF115 
AD161 7/6 BF117 
AD162 7/6 BF183 
AF106 8/8 BF167 
AF114 5/-- BF173 
AF115 6/- BF177 
AF116 6/- BF178 
AF117 6/- BF179 
AF118 12/8 BF180 
AF119 4/- BF181 
AF124 4/8 BF184 
API 25 4/- BF185 
A 012 4/- B0'194 
AF127 8/8 BF195 
A1'139 7/6 BF196 
AF178 11/- BF197 
AF179 14/8 BF198 
AF180 10/8 20F200 
AF181 8/6 BF224 
AF239 8/6 BF225 
AF279 9/8 BF237 
AF280 12/6 BF238 
AFZ11 6/6 BF244 
ASY26 5/- BFW61 
A8Y27 7/6 BFX12 
A8Y28 5/6 BFX12X 
A8Y29 5/6 BFX]3 
AeY36 6/- BFX29 
ASY50 5/- BFX30 
A8Y54 5/- BFX43 
ABY86 6/8 BFX44 
ASZ20 7/6 BFX68 
ASZ21 7/6 BFX68A 
ALTY10 30/- BFX84 
BC107 8/- 2020X85 
BC108 8/- BFX86 
BC109 8/- BFX87 
BC113 6/6 BFX88 
BC115 8/6 BFX89 
BC116A -7/6 BFX92A 
BC118 8/6 BFY10 
BC121 4/- BFY11 
BC122 4/- BFY12 
BC125 11/- BFY13 
BC126 11/- BFY17 
BC134 8/8 BFY18 
BC135 8/6 BFY19 
BC136 7/6 BFY20 
BC140 7/6 BFY21 
BC147 8/8 BFY24 
BC148 3/- BFY29 
BC149 8/8 BFY30 
BC152 3/6 BFY41 
BC154 8/6 BFY43 
BC157 4/- BFY50 
BC158 3/6 BFY51 
BC159 4/- BFY52 
BC160 12/6 BFY53 
BC167 8/- BFY66A 
BC168 3/6 BFY75 

2/9 

8%8 
2/9 
3/- 
8/6 
3/6 
3/8 
5/6 
4/6 
23 
4%8 
4/8 
3/6 
5/6 
5/6 
7/6 

4%8 

8/646 

7/6 
8/- 

e%8 
4/6 
4/6 

19/6 

8j8 
8/6 
5/6 
7/6 

22/6 
18/- 
16/6 
12/- 
19/6 
19/8 
27/6 
87/8 
87/6 
49/6 
62/6 
22/6 
19/6 
36/- 
36/- 
27/6 
5/- 
9/6 
7/6 

Bj8 
6/8 

12/6 
14/6 
7/- 
6/6 
8/8 
8/6 
4/8 
5/6 
8/6 
8/6 

1Ój8 
8/- 

8%8 
6/8 
9/6 

18/6 
4/6 
4/6 
4/8 
7/- 
9/- 
7/6 
7/6 

18/6 
18/8 
6/- 
7/- 
6/- 

10/- 
5/- 

12/6 
12/6 

6/6 
8/6 
4/6 
4/8 
4/6 
6/6 
6/6 

12/6 
8/6 
9/- 

10/- 
Eh- 
10/ - 
12/6 
4/6 
4/6 
4/6 
4/6 

11/6 
6/- 

BFY76 
BFY77 
BFY85 
BFY90 
BFW58 
BFW59 
BFW60 
BPX25 
BPX29 
BPY10 
BRY39 
208X19 
B8X20 
208X21 
118X26 
BBX27 
B8X28 
20E1X60 
B8X61 
BSX76 
208X77 
208X78 
B8Y24 
B8Y25 
B8Y26 
BSY'27 
B8Y28 
B8Y29 
B8Y32 
B8Y36 
BSY37 
BSY38 
B8Y39 
B8Y40 
BOYS] 
B8Y52 
BSY53 
BSY54 
BBYS6 
BBY79 
B8Y82 
BSY90 
B8Y95A 
20BW41 
BSW70 
D16P1 
D16P2 
D16P3 
D16P4 
GET102 
GET113 
GET114 
GET118 
EET119 
GET120 
GET873 
GET880 
GET887 
GET889 
GET890 
GET896 
GET897 
GET898 
MAT100 
MATl01 
MAT120 
MAT121 
MC140 
MJ400 
203420 
MJ421 
MJ430 
MJ440 
MJ480 
MJ48] 
MJ490 
MJ491 
MJ1800 
MJF.340 
143E520 
MJF.521 
MPF102 
MPF103 
MPF104 
MPF105 
MP83638 
NKT0013 
NKT124 
NKT125 
NKT126 
NKT128 
NKT135 
NKT137 
NKT210 
NKT211 
NKT212 
NKT213 
NKT214 
NKT2I5 
NKT216 
NKT217 
NKT219 
NKT223 
NKT224 
NKT225 
NKT229 
NKT237 
NKT238 
NKT240 

11Ì8 

18%6 
5/6 
5/- 
6/- 

87/- 
88/- 

9%8 

3/6 
8/6 
7/6 
9/- 
9/6 
8/8 

16/6 
12/6 
46 
5j8 
5/6 
8/- 

s¡6 
8/8 
8/6 
8/6 
5/- 
5/- 
5/- 
4/6 
4/6 
8/8 
6/6 
6/6 
7/6 
8/- 

18/- 

10%6 
11/6 

2/6 
8/6 
5/6 
7/6 
8/- 
7/6 
8/- 
8/- 
4/- 
4/- 
4/- 

Bj6 
3/- 
6/- 
9/- 
4/6 
4/6 
4/8 
4/8 
4/8 
6/- 
6/- 
6/- 
6/- 
6/6 

21/6 
22/6 
22/6 
20/6 
19/6 
19/8 
25/- 
20/- 
27/8 
48/8 
12/6 
17/8 
17/6 
8/8 
7/6 
7/6 
7j8 
8/8 
7/- 
6/6 
4/6 
4/- 
6/- 
6/6 
6/6 
4/6 
4/- 
4/- 
5/- 
4/- 
4/- 
7/6 
9/- 
5/- 
6/- 
4/- 
4/- 
9/- 
8/- 

5%8 

NKT241 5/8 
NKT 281 5/- 
NKT 713 9/- 
NKT 781 5/- 
NKT10419 

4/6 
NKT10439 

8/- 
N%T10519 

5/- 
NKT20329 

7/- 
NKT20339 

8/6 
NKY80111 

14/6 
NKT80112 

17/6 
NKT80113 

21/- 
NKT80211 

17/- 
NKT80212 

17/6 
NET 80213 

17/6 
NKT80214 

17/6 
NKT80215 

17/6 
NKT80216 

17/8 
0C20 15/- 
0C12 10/- 
0C23 10/- 
0C24 11/6 
0C25 10/- 
0C26 6/6 
OC28 12/6 
OC29 15/- 
0030 8/- 
0C35 8/- 
0C36 12/6 
OC38 10/8 
0041 4/6 
0042 5/- 
0044 4/- 
0C45 2/6 
O(246 3/- 
0070 37- 
0071 2/6 
0072 2/6 
0074 8/6 
0075 4/6 
0076 4/8 
0077 61- 
0081 4/- 
OC81D 4/6 
0083 5/- 
0084 5/- 
00139 6/6 
OC140 6/6 
00170 8/- 
00171 13/- 
0C200 6/6 
OC20] 9/6 
OC202 12/8 
OC203 8/6 
OC204 8/6 
OC205 8/6 
00207 7/6 
OCP71 8/6 
ORP12 12/8 
ORP60 10/- 
011061 10/- 
P346A 4/6 
TIP31A 18/8 
TIP32A 19/6 
TI034 12/6 
TI843 8/- 
T1844 2/8 
TI845 8/6 
TIS46 8/8 
TI847 3/6 
TIS48 8/8 
TIE149 8/8 
TIS50 4/8 
TIS51 8/8 
TI852 3/6 
T1853 8/- 
TIS60 6/- 
T1961 8/- 
ZTX107 8/6 
ZTX108 8/6 
ZTX109 8/6 
ZTX300 8/6 
ZTX3o1 8/8 
ZTX3O2 4/8 
ZTX303 4/6 
ZTX304 6/6 
ZTX500 4/6 
ZTX501 5/- 
ZTX50'2 5/- 
ZTX503 5/- 
ZTX504 12/6 

Post & Packing I/6d per order. Europe 5/-. Commonwealth (Air) 13/ - 
Send 6d. stamp for price list. 

PANEL METERS 
38 Series-FACE SIZE 42 x 42mm. All prices for 1-9 pieces. 
500A, 87/6; 1000A, 85/-; 20019A, 82/6; 5000A, 27/6; 50.0-500A, 86/-; 
100-0-1004A, 82/6; 500-0-500µA, 26/-; 1MA, 25/-; 5MA, 25/-; 10MA, 
25/-; SOMA, 25/-; 100MA, 25/-; 500MA, 25/-; IA, 25/-; 5A, 25/-; 10V 25/-; 
20V, 26/-; 50V, 25/; 300V, 25/; 500V, 25/, 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 
IA 2/9 8/- 8/8 3/6 8/9 4/- 
3A 8/- -- -- 4/6 - 6/- 
6A - - 5/- 6/- 6/6 7/- 
10A 10/6 11/6 18/- 16/6 17/6 19/6 
17A 11/6 12/6 15/6 18/- 19/6 24/- 
85A only IA Types are plastic 

1000 1200 
4/6 

10/- 
25/- 82/- 
81/8 37/6 

DIODES & RECTIFIERS 
176461 4/6 I8132 3/- BAI56 4/8 BY164 
IN914 1/8 I8940 1/6 BAX13 1/8 BYXIO 
IN916 1/6 AA119 2/6 BAX16 1/9 BYZ10 
IN4007 4/6 AA213 4/8 BAY18 3/3 BYZ11 
I8010 3/- AAZ13 4/- 13AY3I 1/8 BYZ12 
I8021 4/- AAZ15 2/6 BAY38 8/9 IiYZ13 
1844 2/- AAZ17 2/- BY100 4/6 FBT3/8 
I8113 3/- BA100 8/-- 13Y103 4/6 045 
10120 3/- BA102 4/8 BY122 7/6 0A9 
18121 3/6 BA110 71- BY124 3/- 0A10 
I8130 2/6 BA115 1/6 BY126 8/6 0A47 
IE1131 2/6 BA144 2/6 BY127 4/6 0A70 

11/8 OA73 1/9 
4/6 OA79 1/8 
7/- 0A81 1/6 

6/6 OA85 1/6 
8/- O490 1/6 
5/- 0491 1/6 
4/- OA95 1/6 
8/6 OA200 2/- 
2/- 04202 2/- 
2/6 
1/8 
1/8 

RCA INTEGRATED CIRCUITS 
CA3000 39/6 CA3020A 32/- CA3036 14/8 
CA3005 23/6 CA3021 32/-- CA3039 16/9 
CA3007 57/6 CA3022 28/- CA3041 22/- 
CA3011 14/9 CA2023 25/8 0A3042 22/- 
CA3012 17/9 CA3026 20/- CA2043 27/6 
CA3013 21/- CA3028A 14/9 CA3044 24/- 
CA3014 24/9 CA3028B 211- 0A3045 25/- 
CA3018 18/9 CA3029 17/8 CA3046 15/- 
CA3018A 22/- CA2029A 88/8 043047 27/8 
CA3019 18/9 CA3030 27/6 CA3048 42/8 
CA3020 25/3 CA3035 24/6 CA3049 32/ - 
Data and application sheets 2/- per type 
Motorola 
MC724P 17/8 
MC780P 57/8 
M0788P 19/6 
MC789P 17/6 
MC790P 27/6 
MC792P 17/8 
Fairchild 1-6 
L900 Buffer 9/9 
L914 Dual Gate 9/9 
L923 JK Flip Flop 12/8 
L709 Operational Amplifier 21/ - 
Quantity Prices on Application 
General Electric 
PA230 
PA234 
PA237 
PÁ246 
Mallard 
TAA24I 
T 4424 
TAA263 
TAA300 
TAA31O 
TAA 320 
TAA350 
TAB101 
TAD110 
Plumy 
SL402A 42/6 SL403A 

MC799P 
MC838P 
20C1303P 
MC1304P 
MC1552(: 

Low Level Amplifier 
1 watt Audio Amplifier 
2 watt Audio Amplifier 
5 watt Audio Amplifier 

32/6 
80/- 
15/6 
85/- 

25/- 
85/- 
19/6 
39/6 

FJB101 
FJB121 
FJB14] 
F'JB161 
FJB171 
1,311221 
FJJ101 
FJ.7121 
FJJ141 

7-11 
9/- 
9/- 

11/9 
19/6 

CA3050 
CA3051 
(143052 
CA3053 
CA3054 
CA3055 
CA3059 
CA3064 

12+ 

17/6 TRIACS 
17/6 
17/6 
17/6 
18/3 
17/6 
27/6 
37/8 
62/6 

37/- 
27/- 
33/- 
10/- 
22/- 
48/- 
88/- 
25/- 

17/6 
130/- 

57/9 
79/8 

120/- 

22/6 
21/6 
87/6 
57/8 

E1C41D, 6A 400V 
25/- 

SC41B,6A 200V 
22/- 

40512 6A 400V 
88/- 

8C500 60/- 
42/8 Data and App. 

Sheets 2/6 
THRISTORS 
PIV 50 100 200 300 400 
IA 5/- 5/6 7/8 8/- 9/6 
3A 6/- 7/6 8/- 9/- 10/8 
5A - 11/- 18/- - 15/- 
7A - 11/- 18/- - 19/6 
25A 27/6 80/- 88/- - 87/6 
Aleo ,12A, 100 PIV, 15/-;600 
PIV, 95/8; 25A, 400 PIV 87/6 

VEROBOARD 
0.15 

Matrix 
20 x 35in 8/6 
25 x bin 4/3 
31 x 31in 4/8 
31 x 5in 5/6 
35 x 17in 18/- 
38 x 17ín (plain) -- 
5 x 17ín (plain) 15/6 
Vero Pins (bags 

of 50) 5/- 5/ - 
Vero Cutter, 9/- 

0.1 
Moteio 
4/- 
4/9 
4/9 
5/6 

21/8 
11/6 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO -3 Trans., 9/6. 4.8 x 2 x lin 
Finned, for One TO -3 Trans., 
6/6. For 90-1, 8d. For TO -5, 
1/- Finned. For TO -18, 1/ - 
Finned. For TO -18, 1/- Finned. 

RESISTORS 
Carbon Film 
4- watt 5%, 8d. 

watt 5%, 4d. 
4 watt 5%, 5d. 
1 watt 10%, 8d. 
2 watt 10%, 1/8 

CAPACITORS 
A large and comprehensive 
rangeavailable: Electrolytic, 
Polyester, Ceramic, Poly- 
styrene, Silver Mica, Tantalum, 
Trimmers, Tuners. 
Examples: 
2,000,0]' 25V, 8/8 
2,500mF 50V, 18/6 
3,000in P 25V, 10/8 
5,000mF 50V, 19/8 

WIRE -WOUND RESISTORS 
2.5 wait 5% (up to 270 ohms 

only). 1/6 
5 watts 5 % (up to 8.210 only), 2/- 
10 watt 5% (up to 25k11 only), 

2/6 

POTENTIOMETERS 
Carbon: 
Log, and Lin., less switch, 8/-. 
Log. and Lin., with switch, 4/8. 
Wire-woun,. Pots (3W), 5/6. 
Twin Ganged Stereo Pots, Log. 
and Lin., 7/6. 

PRESETS (CARBON) 
0.1 Watt 1/- 
0.2 Watt 1/8 
0.3 Watt 1/6 

THERMISTORS 
R53 (STC) 25/8 
K151 (1k) 2/6 
Mallard Thermistors aleo In 
stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON cáLál== vá'tñ=6/- CALLERS WELCOME 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS, 9-5.30 Mon -Sat 
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MAIN /% 
types 

or 
TRANSISTOR EQUIPMENT 

PLUS -3 
MAINS UNIT i 
Provides three separate "- 
switched output voltages 
6v.,74v. and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 
Size 44x 34 x 24 in. 

57/6 P. 6 P. 2/6 
(Extra lead with DIN plug for 
Cassette Recorders 716) 

MAINS UNIT 
for transistor equipment 

G using 74v. Complete with 
DIN plug for power socket. 
Can also be supplied for e 
6 -volt output complete 
with suitable plug. (State 
make, model end voltage 
required.) 

UNIT FOR USE WITH 12v CAR BATTERY 
Suitable for running transistor radios etc. 
(State output read. - 6v, 74v or 9v) Price 35/ -in- 
cluding fused lead P. & P. 2/6 

MAINS UNITS 
For single outputs, 6v, 9v, 12v, 18v, 39/6. 
For two separate outputs, 44v + 44v, 
6v + 6v., 9v + 9v. 42/6. P. & P. 2/6 per 
unit. (Please state outputs regd.). 

MAINS UNIT FOR ALL TRAN- 
SISTOR RADIOS ETC., USING 
PP3 TYPE BATTERY. 
(ALSO AVAILABLE FOR 6V.) 20/- P. &2/- P. 

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 

Learn at home... 
First Class Radio 
and TV Courses / geta 

After brief, intensely interesting study- 
undertaken at home in your spare time- 
YOU can secure a recognised qualifi- 
cation or extend your knowledge of 
Radio and TV. Let us show you how. 
FREE GUIDE 
The New Free Guide contains 120 pages 
of information of the greatest import- 
ance to both the amateur ánd the 
man employed in the radio industry. 
Chambers College provides first rate 
postal courses for Radio Amateurs' 
Exam., R.T.E.B. Servicing Cert., C. & C. 
Telecoms., A.M.I.E.R.E. Guide also 
gives details of range of certificate 
courses in Radio/TV Servicing, Elec- 
tronics and other branches of engineer- 
ing, together with particulars of our 
remarkable terms of 
'Satisfaction or Refund of Fee' 
Write now for your copy of this valuable publica- 
tion. /t may well prove to be the turning point in your career. 

Founded 1885-Over 150.000 successes 
CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. R15), College House 29/31 Wrights 
Lane, W.B. 

NEW RANGE U.H.F. N AERIALS 
All U.H.F. aerials new fitted with tilting 
bracket and 4 element grid reflectors. 
Loft' Mounting Arrays, 7 element, 40/-. 
11 element. 47/6. 14 element, 55/-. 18 
element, 62/6. Wall Mounting with Cranked 
Arm. 7 element. 60/-. 11 element, 67/-. 
14 element, 75/-. 18 element, 82/6. Mast 
Mounting with tin. clamp. 7 element, 42/6. 
11 element, 55/-. 14 element, 62/-. 18 element, 
70/-. Chimney Mounting Arrays, Complete. 
7 element, 72/6. 11 element, 80/-. 14 element, 
87/6. 18 element, 95/-. Complete assembly 
instructions with every unit. Low Loss 
Cable, 1/6 yd. U.H.F. Preamps from 75/-. 
State clearly channel number required on all 
orders. 

BBC - ITV AERIALS 
BBC (Band 1). Loft, 25/-. 
External S/D, 30/-. "H" 
£2.15.0. ITV (Band 3). 
3 element loft array, 30/-. 
5 element, 40/-. 7 element, 
50/-. Wall mounting, 3 ele- 
ment, 50/-. 5 element, 55/-. 
Combined BBC/ITV. Loft 
I + 3, 40/-; 1 + 5. 50/-; 
I + 7, 60/-; Wall mounting 

I + 3, 60/-; 1 + 5, 70/-; 
Chimney 1 + 3, 70/-; 1 + 5, 
80/-. 
VHF transistor pre -amps, 
75/-. 

COMBINED BBCI - ITV - BBC2 
AERIALS 1 4 3 + 9. 70/-. I + 5 + 9. 80/-. 
1 + 5 + 14, 90/-. I -I 7 + 14, 100/-. Loft 
mounting only. 
F.M. (Band 2). Loft S/D, 17/6. "H", 35/-. 
3 element, 57/6. External units available. 
Co -ax. cable 8d. yd. Co -ax. plugs, 1/6. Outlet 
boxes, 5/-. Diplexer Crossover Boxes, 17/6. 
C.W.O. or C.O.D. P. & P. 6/6. Send 6d. 
stamps for illustrated lists. 
Callers selromed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
40-41 MONARCH PARADE 

LONDON ROAD, MITCHAM, 
SURREY 01-648 4884 

Thé New Picture-Book'way of learning 
BASICELECTRICITY(5voLs) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD-the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon - 
type drawing. The books are based on 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

TO TRY IT, IS TO PROVE IT 

This carefully planned series To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
m"Telecommunications. 

WHAT READERS SAY 
.. carefully written . ... I am very satisfied with these ,artfully uritten and well 

expressed manuals ... A.lf'., Shunklin. 

.. valuable assistance ...' 
. Your valuable assistance has enabled me to find a good 

position as a Radio and TV Engineer ... D.S., Bristol. 

.. they are invaluable ...' 
I find that as a base for a course in Electronics they are 

invaluable and I have yet to find anything even to approach 
the same standard . . N. N., Rotherham. 

A TECH -PRESS PUBLICATION 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 
in good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 
fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Price, 
or Down Payment of 20/- followed by 4 fortnightly payments of 20/- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers 
cash with order, prices as above. 

Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

Signature 
(If under 21 signature required of parent or guardian) 

NAME.................................. 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS ...................... 
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61 -PAN SEMICONDUCTORS 

NEW LOW PRICED TESTED S.C.R's. IA 3A 7A 16A 30A 
(TO -5 (TO -66 (TO -48 (TO -48 

case) case) case) case) 
PIV each each each each PIV 

50 4/6 5/- 9/6 10/6 25 
I00 5/- 6/6 10/6 12/6 50 
200 7/- 7/6 11/6 151- 100 
400 8/6 9/6 1316 18/6 200 
600 10/6 11/6 15/6 25/- 400 
800 12/6 14/- 18/- 30/- 800 

each 
20/- 
23/- 
28/- 
32/- 
35/- 
80/ - 

PRINTED CIRCUITS EX -COMPUTER 
Packed with semiconductors and compo- 
nents. 10 boards give a guaranteed 30 
trans. and 30 diodes. Our price 10 boards 
I0/-. Plus 2/- p. & p. 

TRANSISTOR 
EQUIVANT BOOK 

A complete cross reference and equivalent 
book for European, American and 
Japanese Transistors. Exclusive to RI- 
PA K. I5/- each. 

882080 NPN SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 5/- ea. 

120VCB NIXIE DRIVER 
TRANSISTOR. Slm. 
BSX21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND120, 1-24, 
3/6 each. TO -5 NPN 
25 up 8/- each. 

Sil. trans. 
suitable for 
P.E. Organ, 
Metal TO - 
18 Eqvt. 
ZTX300 1/ - 
each. Any 
Qty. 

MOLLARD I.C. AMPLIFIERS 
TAA243, Operational amplifier, 70/- each. 
TAA263, Linear AF amplifier, 18/6 each. 
TAA293, General purpose amplifier, 

21/- each. 

CA3020 RCA (U.S.A.) LINEAR 
INTEGRATED CIRCUITS 

Audio Power Amplifier, 30/- each. 

SIL. RECTS. TESTED 
PIV 750mA 3A IOA 30A 
50 If- 2/9 4/3 9/6 

100 1/3 3/3 4/6 15/- 
200 1/9 4/- 4/9 20/- 
300 2/3 416 616 22/- 
400 2/6 5/6 7/6 25/- 
500 31- 6/- 8/6 30/- 
600 3/3 6/9 9/- 37/- 
800 3/6 7/6 11/- 40/- 

1000 5/- 9/3 12/6 50/- 
1200 6/6 11/6 1S/- 

TRIACS 
VBOM 2A 6A IOA 
(TO -I) (TO -66) (TO -88) 

I00 14/- 15/- 22/6 
200 17/6 20/- 28/- 
400 20/- 25/- 35/- 
VBOM= Blocking voltage 

in either direction. 
2N3055 115 WATT SIL. 

POWER. NPN, 
OUR PRICE 12/6 EACH 

FULL RANGE OF 
ZiENER DIODES 
VOLTAGE RANGE ß- 
18V. 400mV (DO -7 Case) 
2/6 ea. 1-5W(T op -Hat) 
3/6 ea. 10W. (SO -10 
Stud) 5/- ea. All fully 
tested 3% toi. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed. 
Pak No. EQVT 
Ti 2G371A 0071 
T2 20374 0075 
T3 2G3744A 0081D 
T4 2G381A 0081 
T5 20382T 0082 
T6 20344A 0044 
T7 2G345A 0045 
T8 20378 0078 
T9 2G399A 2N1302 
T10 2G417 AF117 

All 10/- each pack 

SUPER PUS " SEMICONDUCTORS 
ED 

Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 
Pak No. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10/- 

. U2 60 Mixed Germanium Transistors AF/RF 10/- 
U3 75 Germanium Gold Bonded Diodes aim. 0A5. 0A47 
U4 40 Germanium Transistors like 0081, AC128 
U5 60 200mA Sub -min. Sil. Diodes 
U6 30 Silicon Planar Transistors NPN sim. BSY95A, 2N706 
U7 16 Silicon Rectifiera Top -Hat 750mA up to 1,000V 
U8 50 Sil. Planar Diodes 250mA OÁ/200/202 
U9 20 Mixed Yolts 1 watt Zener Diodes 
Ull 30 PEP Silicon Planar Transistors TO -5 aim. 2N1132 
U13 30 PNP-NPN Sil. Transistors 00200 & 25104 
U14 
1.115 

1116 

U17 
U18 
1119 

U20 
1121 

150 Mixed Silicon and Germanium Diodes 
25 NPN Silicon Planar Transistors TO -5 sim. 2N697 
10 3 -amp Silicon Rectifiers Stud Type up to 1,000 PIV ... 
30 Germanium PNP AF Transistors TO -5 like ACY17-22 

8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 
25 Silicon NPN Transistors like BC108 
12 1-5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 
30 AF Germanium alloy Transistors 20300 Ser. & 0071 
30 Madt's like MAT Series PNP Transistors 

10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
101- 

10/- 
U23 10/- 
U24 10/- 
U25 10/- 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -min. 10/- 
U28 Experimenters' Assortment of Integrated Circuits, m 

tested. Gates, Flip -Flops, Registers, etc., 8 Assorted Pieces 20/- 
U29 10 1 -amp SCR's TO -5 can up to 600 PIV CRS1/25-600 20/- 
U31 20 Sil. Planar NPN trans. low noise Amp 2N3707 10/- 
U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18 10/- 
U33 
U34 
U35 
U36 
U37 
U38 
U39 
U40 
U41 
U42 

20 Germanium 1 -amp Rectifiers GJM up to 300 PIV 
25 300Mc/e EPE Silicon Transistors 2N708, BSY27 

15 Plastic case 1 amp Silicon Rectifiers 1N4000 series 
30 Sil. PNP alloy trans. TO -5 BCY26, 29302/4 .. 
25 Sil. Planar trans. PNP TO -18 2N2906 
25 Si]. Planar NPN trans. TO -5 BFY 50/51/52 
30 Sil. alloy trans. SO -2 PNP, 00200 28322 
20 Fast Switching Sil. trans. NPN. 400 Mc/s 2N3011 
30 RF Germ. PNP trans. 2N1303/5 TO -5 
10 Dual trans. 6 lead TO -5 2N2060 
25 RF Germ. trans. TO -1 0C45 NKT72 
10 VHF Germ. PNP trans. TO -1 NKT667 AF117 

10/- 
10/- 
10/- 

10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/ - 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked. 

BI-PAK =LOW COST I.C's 
BI-PAK Semiconductors now offer you the largest and most 
popular range of I.C's available at these EXCLUSIVE LOW 
PRICES. TTL Digital 74E Series fully coded, brand new. 
Dual in -line plastic 14 and 16 pin packages. 

BI-PAK 
Order No. 

BP00 7400E 

BP01 7401N 

BP04 7404E 

BP10 7410E 

BP20 7420N 

BP30 7430N 

BP40 7440N 

BP41 7441AN 

BP42 7442E 
BP50. 7450E 

BP53 7453N 

BP60 7460N 
BP70 7470N 

BP72 7472N 
BP73 7473E 

BP74 7474N 

BP75 7475E 

BP76 7476N 

BP83 7483N 

BP90 7490N 

BP92 7492E 

BP93 7493E 

BP94 7494N 

BP95 7495N 

BP96 7496N 

SIM -TYPE. Description 

Quad 2 -Input NAND GATE .. 
Quad 2 -input NAND Gate-OPEN 

COLLECTOR 
HEX INVERTER .. 
Triple 3 -Input NAND GATE .. 
Dual 4 -Input NAND GATE .. 
Single 8 -Input NAND GATE .. 
Dual 4 -Input BUFFER GATE .. 
BCD to decimal decoder and NIT 

BCD to decimal decode (TTI. 0/1) .. 
Dual 2 -Input AND/OR/NOT GATE 

-expandable .. .. .. 
Single 8 -Input AND/OR/NOT 

GATE-expandable .. .. 
Dual 4-Input-expandable .. .. 
Single JK Flip-flop-edge triggered 
Single Master Slave 1K Flip-flop .. 
Dual Master Slave JK Flip-flop .. 
Dual D Flip-flop .. .. . . 

Quad Bistable Latch .. .. 

Dual Master Slave Flip-flop with 
preset and clear .. .. .. 

Four Bit Binary Adder .. .. 
BCD Decade Counter .. .. 
Divide by 12 4 Bit binary counter .. 
Divide by 16 4 Bit binary counter.. 
Dual Entry 4 Bit Shift Register 
4 Bit Up -Down Shift Register .. 
5 Bit shift register .. .. .. 

Price and qty. prices 
1-24 25-99 100 up 

6/6 5/6 4/6 

6/8 5/6 4/8 

6/6 5/8 4/8 

8/8 5/8 4/8 

6/8 5/8 4/6 

6'S 5/6 4/6 

8/6 5/6 4/6 

22/8 20/- 17/6 

22/0 20/- 17/6 

8/6 5/6 4/6 

6/8 5/6 4/8 

8/8 5/6 4/8 

9/- 8/- 7/- 
9/- 8/- 7/- 

10/- 9/- 8/6 

10/- 9/- 8/6 

11/- 10/- 9/6 

11/- 10/- 9/6 

26/- 22/6 20/- 
22/8 20/- 17/6 

22/8 20/- 17/6 

22/6 20/- 17/6 

22/6 20/- 17/6 

22/6 20/- 17/6 

24/- 21/- 18/6 

Data is available for the above Series of Integrated circuits in booklet form, price 2/8 

I.C. AMPLIFIER 

Identical encapsulation 
and pin configuration to 
the following: SL402-3, 
IC10 and IC403. Each 
circuit incorporates a pre - 
amp and class A.B. 
Power amp stage capable 
of delivering up to 3 watts 
RMS. Fully tested and 
guaranteed. Supplied 
complete with circuit 
details and data. CODED 
BP1010. OUR LOWEST 
PRICE 30/ -each. 
10 up 25/- each. 

ADI61 NPN 
AD 162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS OF 
GERM -POWER TRAN- 
SISTORS. For mains 
driven output stages of 
Amplifiers and Radio 
receivers. 
OUR LOWEST PRICE 
OF 12/6 PER PAIR. 

UNIJUNCTION 
UT46. Eqvt. 2N2646 
Eqvt. TIS43. BEN3000 

5/6 EACH 
25-99 5/- 100 UP 4/- 

NPN Silicon PLANAR 
BC 107/8/9, 2/- each 50- 
99, 1/10 100 up, 1/8 each, 
1,000 off, 1/6 each. Fully 
tested and coded TO -18 
case. 

NPN DIFFUSEDSILICON 
PHOTO-DUOOIODE 
TYPE 15701 (2N2175) for 
Tape Readout, high 
switching and measure- 
ment indicators, 50V, 
250mV. OUR PRICE 10/ - 
EACH 50 OR OVER 8/6 
EACH. FULL DETAILS. 

FET'S 
2N 3819 8/- 
2N 3820 25/- 
MPF105 8/6 

BRAND NEW. FULL TO MANUFACTURERS' Price each 
SPECIFICATION 1-24 25-99 100 up 

BP709 Operational Amplifier, dual -in -line 14 pin pack- 
age = SN72709 and similar to MIC709 and ZLD709C 10/6 9/- 8/ - 

This is a high performance operational amplifier with high impedance differential 
inputs and low impedance output. 

TTL. INTEGRATED CIRCUITS 
Manufacturers' "Fall outs'-out of spec. devices including functional unite and part 
functional but classed as out of spec. from the manufacturers very ridged specifications. 
Ideal for learning about I.C's and experimental work, on testing some will be found 
perfect. 
PAR No. PAR No. PAR No. 
UIC00 = 5 x 7400N ..10/- 01042 -5 x 7442N ..10/- UIC80 -5 x 7480N ..10/- 
UIC01-5 x7401N ..10/- UIC50-5 x 7450N ..10/- UIC82-5 x 7482E ..10/- 
U1002-5 x 7402N ..10,x- ÚI051=5 x 7451N..10/- UIC83-5x7483E..10/- 
UI003 -5 x 7403N ..10/- UIC60 -5 x 7460 ..10/- ÚI086 -5 x 7486N ..10/- 
1I004-5 x 7404E ..10/- U1070 -5 x 7470N ..10/- 01090-5 x 7490E ..10/- 
UIC05=5x 7405N ..10,x- UIC72=5 x 7472N ..10/- UIC92=5-7492N..10/- 
UIC10 -5 x 7410 . .10/- UIC73=5 x 7473 ..10/- UIC93 -5 x 7493E.. 10/- 
UIC20=5 x 7420 ..10/- UI074 -5 x 7474 ..10/- UIC94 -5 x 7494E..10/- 
UIC40-5 x 7440N ..10/- UIC75 =5 x 7475E ..10/- 01095 -5 x 7495N..10/- 
UIC41-5 x 7441AN ..10/- 0K76=5 x7476E ..10/- 01096-5x7496E 

UICX1-20 x asst'd 74'0..30/ - 
Packs cannot be split but 20 assorted pieces (our mixl is available as PAK T/ICX1. 
Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE. 

DUAL -IN -LINE LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets for use with Dual -in -Line Intergrated Circuits. 

Price each 
Order No. 1-24 25-99 100up 
TSO14 14 pin type .. .. .. 7/8 8/- 5/3 
T8016 16 pin type .. .. 10/- 8/6 7/9 

RTL. FAIRCHILD (U.S.A.) I.C's 
RTL Micrologic Circuits Qty. prices each 
Epoxy case To -5 temp range 15°C to 55°C. 1-11 12-24 25-99 
µL 900 Buffer.. .. .. .. .. .. 8/- 7/- 6/6 
µL 914 Dual two -input GATE .. .. .. 8/- 7/- 6/6 
µL 923 J -K Flip-flop 10/6 10/- 9/6 
Full data and circuits for ICS in Booklet form price 1/6 each. 
µA703E Linear RF -IF AMPLIFIER .. 11/- 10/- 9/-- 8/3 
PLASTIC CASE To -5 6 lead up to 100 m'es. 

100 + 
5/6 
5/6 
9/- 

DTL. DIGITAL I.C's 
DTL dual in -line package. 
Type MC844P expandable dual 4 -input NAND Power Gate .. 
Type MC845P Clocked Flip-flop .. .. .. 
Type 862 Triple 3 -input NAND/NOR Gate 

FULL DATA SUPPLIED WITH UNITS 

Price 
10/- each 
15/- each 
10/- eacb 

Please send all orders direct to our warehouse and despatch department. 

BI-PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 1/-. Overseas add extra for Airmail. Minimum order 
10/-. Cash with order please. 
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Build working 
radio receivers 
and electronic 
circuits in an 

evening 

Beginner or advanced student- 
you learn fast with Radionic kits 

Circuits work first time with the Radionic 'no 
soldering' method. With the X30 kit, build 33 
experiments : a printed circuit transistor radio, 
burglar alarm, morse code buzzer etc. 
The more advanced kits are suitable for G.C.E., 
City and Guilds, National Certificate and higher. 
Every set includes construction notes and all 
circuit diagrams. 
It's so easy for you to build and learn because you 
construct circuits that resemble the theoretical 
diagram. Re -use components easily, too-they're 
screw=in-mounted. 
Send off this coupon today. 

rTO: RADIONIC PRODUCTS LTD., pW2 

St. Lawrence House, Broad Street, Bristol BS1 2HF 

Please send me full details of all Radionic Kits/please send me one 
Radionic Kit X30, for which I enclose £7 19s. 6d. 

(delete where inapplicable) 

RADIONIC 

Name 

Address 

L 
RAOIODEIECTRONICS 

CONSTRUCTIONAL Ill ea 

0 Wo A FAST EASY WAY 

TO LEARN BASIC RADIO 

AND ELECTRONICS 
Build as you learn with the exciting new 

elesTECHNATRON Outfit! No mathematics. 
No soldering-but you learn the practical way. 

Now you can learn basic Radio and Electronics at home-the 
fast, modern way. You can give yourself the essential technical 
`know-how' sooner than you would have thought possible- 
read circuits, assemble standard components, experiment, 
build . . and enjoy every moment of it. B.I.E.T's Simplified 
Study Method and the remarkable new TECHNATRON Self - 
Build Outfit take the mystery out of the subject-make learn- 
ing 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! 

A 14 -year -old could under- 
stand and benefit from this 
Course-but it teaches the 
real thing. Bite -size lessons- 
wonderfully clear and easy to 
understand, practical projects 
from a burglar -alarm to a 
sophisticated Radio set . 

here's your chance to master 
basic Radio and Electronics, 
even if you think you're a 
'non -technical' type. And, if 
you want to carry on to more 
advanced work, B.I.E.T. has 
a fine range of Courses up to 
A.M.I.E.R.E. and City and 
Guilds standards. 
Send now for free 164 -page book. 
Like to know more about this 
intriguing new way to learn 
Radio, and Electronics? Fill 
in the coupon and post it 
today. We'll send you full 
details and a 164 -page book 
-`ENGINEERING OP- 
PORTUNITIES'-Free and 
without any obligation. 

and what's more, 
YOU'LL UNDERSTAND 
EXACTLY WHAT YOU 
ARE DOING. The Tech - 
natron Outfit contains every- 
thing you need, from tools to 
transistors ... even a versatile 
Multimeter which we teach 
you how to use. You need 
only a little of your spare 
time, the cost is surprisingly 
low and the fee may be paid 
by convenient monthly instal- 
ments. You can use the 
equipment again and again- 
and it remains your own 
property. 

You LEARN-but it's as 

fascinating as a hobby. 
Among many other interest- 
ing 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 
rewarding and interesting as 
any hobby. It could be the 
springboard for a career in 
Radio and Electronics or 
provide a great new, spare - 
time interest. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 
Dept. 3728 , Aldermaston Court, 

Aldermaston, Berkshire. 

I To: B.I.E.T., Dept. 372B 

ALDERMASTON, BERKS. 

I would like to know more about your 
Practical Radio & Electronics Course. Please I send me full details and FREE 164 -page book 

name 

es 
Éf 

1111rsra, OR MN IIIR MREs MIR EsMI7 
ALDERMASTON COURT, I 

' 

, 

I age 
`mu moi am imNNNiN 

address 
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TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight mk 1 
WITH VARIABLE TONE CONTROL 

7 Tunable Wavebanus: Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW2, SW3 and 
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. Five section 22in. 
chrome plated Telescopic aerial for Short Waves can be angled and rotated for maximum per- 
formance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- 
ing. Eight transistors plus 3 diodes. Famous make Tin. x 4in. Speaker. Air spaced ganged tuning 
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 z 4in. approx. Easy to follow instruc- 
tions and diagrams make the Roamer Eight a pleasure to 
build. Total Building Costs 
Parts Price List and Easy Build Plans 5/- (FREE with parts). 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE- 
BANDS-MWI, MW2, LW, SW1, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Retractable 4 
section 24in. chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push- 
pull output. Seven transistors and 
two diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 x 4in. P.M. speaker. Air spaced 
ganged tuning condenser. Volume/on/off 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Size 9 x 7 x 4m. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans 
3/- (FREE with parts). Personal Earpiece with switched socket for 
private listening, 5/- extra. 

Total building costs 

£5.19.6 

.19.6 
P. di P. 7/6 

P. k P. 7/0 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 

Attractive black and gold case. Size 59 x 19 x 31ìn. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker. Easy build plans and parte price list 
1/6 (FREE with parts). 

Total building costs 

44/6 P36P 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 

Attractive case with gilt fittings. Size 79 x 59 x 
14in. Tunable on Medium and Long waves, two 
short waves, Trawler Band Plus an extra M.W. band 
for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
waves. 8 stages -6 transistors and 2 diodes in- 
cluding Micro -Alloy R.F. Transistors etc. (Carrying 
strap 1/6 extra). Easy build plans and parts price 
list 2/-. (FREE with parts). (Note: When present 
stocks of these cases are exhausted a new case 
similar to "Transeight" will be supplied). 

Total building costs 

7916 P. P. 4/6 

* Callers side entrance Stylo Shoe Shop 

* Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat. 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black with 
red grille and cream knobs 
and dial with polished brass 
inserts. Size 9 x 59 z 29ín. approx. 
Tunable on Medium and Long Waves, three 
Short Waves and Trawler Band. Sensitive ferrite rod 
aerial for M.W. and L.W. Telescopic aerial for Short Waves. 
Eight improved type transistors plus 3 diodes. Push pull output. 
Battery economiser switch for extended battery lite. Ample power to drive 
a larger speaker. Parts price list and easy build plane 5/- (FREE with parts). 
Earpiece with switched socket for private listening 5/- extra. 

Total building costs 8 9' 6 
P. k P. 5/6 Q 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 

Attractive case with red speaker grille. Size 
69 x 4} z him stage -5 transistors and 2 Total building costs 
diodes, ferrite rod aerial, tuning condenser. P. d& P. 
volume control, fine tone moving coil speaker. 
Easy build plans and parts price list 1/6 3/9 
(FREE with parts). 

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

I enclose £ please send items marked 

ROAMER EIGHT E 
TRANSONA FIVE E 
POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

Parts price list and plans for 

Name 

Address 

PW,22 

J L 
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R.S.T. VALVE MAIL 'ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM, S.W.I6 
1A7 7/9 6BR8 12/6 6K7GT 4/8 1001 20/- 
1D5 7/6 61387 25/- 6K8 /9 1002 12/8 
1135 7/- 6BW6 14/6 6K8M 11/6 10F1 14/9 
ILDS 8/- 6BW7 I3/- 6Kß0 3/- 109.3 18/- 
INSGT 8/- 6C4 5/- 6KOOT 71- 10F9 10/6 
IRS 6/- 6050 5/- 6K25 15/- 10F7ß 8/ - 
184 5/6 6C6 3/9 6L1 12/- IOLI 8/- 
185 4/8 6C8G 8/- 6L6(1 7/9 1OL011 10/8 
IT4 4/- 6CD60 

6CH6 
E/ 6L18 

6Q70 
6/- 
6/- 

10F13 
11E3 

18/6 
70/- 

3Q4 7/9 6CW4 13/8 6Q7GT 9/6 12AT6 4/9 
3Q5 7/- ßD6 3/9 6SA7M 7/- 12AT7 6/- 
384 6/8 6E5 7/8 6807 7/- 12AU6 5/9 
3V4 8/9 6F1 12/8 6807 6/- 12A117 5/9 
5R4GY 10/8 6E50 8/- 68x7 3/8 12AX7 8/8 
5U4(1 5/6 6F6G 5/- 60J7 6/- 12BA6 6/- 
5V4G 8/- 6F8G 5/8 68K7GT 4/9 12B-116 6/3 
5Y3GT 6/- 6H11 68 6SL7(1T 6/- 1208/iT 5/- 
5540 7/- 6F13 8%8 68N7GT 5/6 1201 20/- 
6/30L2 15/- 6F14 12/8 68Q7 7/6 12J5GT 2/8 
6A7 15/- 6F21 16/- 6U4GT 12/- 12J7GT 6/8 
6A8(: 12/6 6F24 I4/- 61150 7/9 12K7GT 7/- 
6AC7 4/- 6F25 15/- 6V6M 12/- 12K8GT 8/- 
6AK5 5/- 6F28 14/- 6V6G 4/6 12Q7GT ß/- 
6AM6 9/8 6E32 2/9 6V6GT 6/6 128A7 8/- 
6AM6 3/6 606 3/8 6X4 4/6 12867 6/- 
6AQ5 6/3 6116 3/- 6X50 9/6 120117 3/- 
6AS7G 15/- 655M 9/- 6X/IGT 6/- 12857 8/9 
6AT6 4/9 6.150 7116 11/6 120K7 4/9 
6AU6 5/- 6J5GT 5%8 7137 7/6 128R7 5/- 
61340 20/- 676 3/6 705 22/6 14137 9/8 
6B8G 2/- 6J7M 8/6 706 15/- 19AQ5 5/- 
6BA6 5/- 6370 8/- 7115 8/- 2001 10/- 
6B56 5/- 6J7GT 7/8 7117 8/8 20E2 14/- 
611116 9/- 6K6GT 8/- 7117 13/- 2ßL1 20/- 
61356 9/- 6K7 1/9 707 45/- 201'4 20/- 
6BQ7A 7/- 6K7M 8/6 7Y4 8/8 2015 20/- 
613117 17/- 657G 2/- 9BW6 7/- 25A6 5/9 

25L6GT 7/- 
:5Yú 6/- 
2524 8/8 
2.555 8/- 
25Z6 8/6 
28D7 9/3 
3001 8/9 
30013 15/- 
30017 1ß/- 
SOC18 15/- 
30F5 17/- 
30FLI 16/- 
30FL12 19/- 
30FL14 15/8 
30L15 17/- 
30L17 17/- 
30P4 22/6 
301'12 16/- 
301'19 15/- 
30PLI 16/- 
30PL13 18/6 
30PL14 15/- 
35A5 12/6 
35L6 9/- 
35W4 4/8 
35Z3 10/- 
35740T 8/8 
3355 6/- 
37 6/6 
42 8/ - 
SOBS 8/6 
5005 8/3 
50CD6G 31/- 
50L6GT 8/- 
75 9/6 
78 5/- 
80 7/6 
8542 7/8 

Manufacturers and Export Inquiries Welcome 
OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 

Ordinary postage 6d. per valve. C.W.O. No C.O.D. 
Tube postage 101- each 

Special Express Mail Order Service 

150B2 11/6 
150C4 9/6 
801 9/6 
807 9/- 
813UBA 

120/- 
813 75/- 
866A 15/- 
954 5/8 
1625 8/8 
4022AR 87/- 
5763 12/- 
7103 2/- 
7475 14/- 
A61 9/8 
ATP4 2/3 
ATPñ 12/- 
ATP7 8/8 
AU2 80/ - 
ADC/ 8/9 
AZ1 81- 
A Z31 10/- 
CBL31 18/- 
001135 15/- 
CL33 20/- 
CV450 25/- 
0Y30 12/8 
CY31 8/6 
DAC32 7/- 
DAF91 4/8 
DAF96 7/6 
DCC90 20/- 
DF33 e/- 
DF70 9/- 
DF91 4/- 
DF92 3/8 
DF96 7/8 
DH77 4/9 

DK32 7/9 
DK91. 8/- 
DK92 9/- 
DK96 7/9 
DL66 25/- 
DL92 6/3 
DL93 4/- 
DL94 8/9 
DL9C/ 7/9 
DL96 7/8 
DM70 8/- 
DY86 8/- 
DY87 6/6 
E88CC 121- 
EA50 8/8 
EABC80 8/8 
EAF42 10/- 
51341 10/- 
EB91 8/- 
EBC33 8/8 
EBC41 9/9 
EBC90 4/9 
EBF80 7/6 
EBF83 9/- 
EBF89 8/8 
EEL! 141- 
EBL21. 12/- 
EBL31 27/6 
ECM) 5/ - 
ECCO I 8/- 
ECCB'3 5/9 
E(X:83 8/8 
ECC84 5/8 
ECM 5/- 
ECC88 7/6 
ECF80 6/6 
ECF82 8/8 
E01321 12/6 

TRANSISTORS 

ECH35 11/8 F.Y86 
ECH42 18/- E'Z35 6/- 
E 0H81 5/9 EZ40 9/- 
ECH83 8/8 EZ41 9/8 
ECU() 7/- E580 5/8 
ECL82 71- EZ81 5/6 
SOLOS 10/8 (1 Y501. 15/- 
ECL811 9(- GZ30 101- 
ECLL80080/- 0532 10/- 
EF9 20/- G534 11/- 
EF37A 7/- HN309 20(- 
EF39 8/- KT36 18f- 
EF41 10/- KT61. 22/6 
5E50 5/- KTOti 30/- 
EF80 4/8 KTBI 85/- 
EF85 7/- KT81 (705) 
EF86 8/8 22/6 
5E80 5/6 KT88 84/- 
EF91 8/8 KTW61 12/8 
EF92 2/6 KTZ41 8/- 
EF98 15i- ML4 17/8 
EF183 8/8 MLO 7/8 
EF184 7/- MSP4 10/- 
EL32 8/8 511114 7/6 
EL33 12/8 MX40 12/6 
EL34 10/6 N70 19/- 
EL38 22/6 N108 25/- 
EL41 11/- NOTI 8/8 
EL43 11/8 OA2 8/- 
EL84 4/9 003 5/- 
EL95 7/- 0Z4 4/8 
ELL80 20/- PC86 11/6 
E 1134 16/- P088 11/8 
EM80 7/6 PC97 8/9 
EMS! 12/6 PCC84 6/6 
EM84 7/8 PCC89 10/6 
ESU750 20/- P00189 10t8 
EY51 7/6 

9/- 

Mon.-Sat. 9 a.m. 
-5.30 p.m. 

Closed Sat. 1.30-2.30 p.m. 
Open Daily to Callers 

Tel. 789-0199/1889 

PCF80 6/9 PY801 9/8 
PCF82 8/6 112 7/6 
PCF84 8/- R19 7/9 
PCF86 9/- 1105i500 80/- 
PCF801 9/9 8130 40/- 
PCF802 919 9P4 81- 
PCF805 151- 8P41 8Í8 
PCF806 13;- 8P01 6/6 
PCF808 15/8 8T1280180 
PCL82 719 95/- 
PCL83 10/3 8025 19/6 
PCL84 8/8 8132150 12/8 
PCL83 T4lTpD4 17/88/6 

PCL86 
99/183 

PD500 29/- 010 7/6 
PENA4 EO/- hN 7B 
PEN64 20/- U19 85j- 
PEN45 7í- 1125 15/8 
PEN46 e- 026 15/6 
PL36 10/9 1'78 4/6 
PL81 9/6 0191 18/9 
PL82 
PL83 

S^/6/6 

Us 
L"25ol ] 18/812/8 

PL84 71- 1,403 8/8 
PL500 14/8 1/404 7/6 
PL504 18/- 1,80] E8/8 
PL508 

0 PL509 29/- UAF4210/6 
PL802 16/6 1113041 9/8 
PX4 24/- 1113081 9/3 
PX25 27/6 UBF80 7/- 
PY33 10/9 UBF89 7,18 
PY81 5/9 UCC84 8/6 
PY82 5/8 UC085 7/6 
PY83 7/- 1,01980 8/6 
PY500 18/6 110134210/8 
PY800 9/6 001181 7i- 

OA10 3/- 0036 
0A79 1/9 0(,44 
0A81. 1/6 0C4:5 

20414 6/0 AC128 4/6 AF118 12/- 0A91 1/6 0046 
2N1305 5/- AC176 6/2 BC108 3/6 0A200 2/- 0058 
2N2147 16/6 ACYI8 4/- BC109 3/6 0A202 2/- 0059 
2N2369A 5/- ACY27 5/- BFY51 6/- 0AZ242 4/6 0070 
2192696 6/3 ACY28 4/- BFY90 12/6 OAZ246 4/6 0071 
2N2926 3/- ACY39 12/6 BY100 4/6 0016 15/0 0072 
2N3705 4/- AD149 12/- GET114 4/- 0019 8/6 0073 
2N3819 8/- AD161 7/6 GJ7M 6/6 0020 20/- 0074 
AC107 5/6 AD162 7/- NKT274 4/9 0028 12/6 0075 
AC127 5/- AF117 4/6 NKT713 7/6 0035 6/3 0076 

SEND S.A.E. FOR LIST OF 3,000 TYPES 

8/6 
4/- 
3/3 
3/- 

12/6 
17/- 
3/6 
3/- 
4/- 
7/3 
4/6 
4/6 
3/- 

0077 
0078 
00,78D 
0079 
0081 
0081I1 
0081DM 
0081M 
0082 
008'21) 
0083 
0084 
00114 

8/- 
3/- 
3/3 
ú/- 
4/- 
3/- 
3/- 

3/- 
3/- 
4/6 
4/9 
7/6 

UUL82 7/6 
UCL83 11/8 
UF41 10/8 
UF89 7/8 
UL41 12/- 
Ui.A4 7/- 
1'M80 8/6 
17U6 21/- 
17117 21/- 
C1'8 21/- 
1;119 8/3 
!'1'21 9/8 

U 
UY41Y85 68/168 

VMP4G 17/- 
VP4B 25/- 
VR105/30 8/8 
VR150/30 (D- 
VT25 15/- 
VT31 80/- 
VUil1 8/9 

VU 
VU12508 0 15285// 

-6 

W8131 18/6 
5111-0 5/- 
XPl-5 

7/5/-8 

Tubes 
3E01 85/- 
3FP7 29/- 
501'1 55/- 
0371526 65/- 
ACR131100/- 
VCR97 45/- 
VCR617B 

96/- 
VCR517C 

48/- 
00122 
00123 
00139 
00140 
O 0141 
00169 
00170 
00171 
O 0172 
00200 
00201 
00202 
00203 

12/6 
4/4 
7/6 
6/6 

12/3 
6/- 
5/6 
6/- 
7/- 
5/6 
8/8 
8/6 
6/ - 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip 
ment of quality, "H.A.G." were the Origina 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10.000 satisfied 
customers-including Technical Colleges, Hos- 
pitals. Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit-price 66/- (put & packing 4/-1. 
Customer writes: "America and Australia re- 
ceived clearly at good volume." Send S.A.E. 
for test report and testimonials. 
This kit contains all genuine short-wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products-fully guaranteed. Full range 
of other 8.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.1 

SHORTWAVE 
TRANSISTOR RADIO 
Can be built in one evening 

ONLY 45/ - 
At last! After trying 
countless circuits 
searching for easy 
5uí(2, work -first-time 
short waver. Giving 
advanced world-wide 
performance, we 
chose this 'Sky 
Rorha.l Anyone 
from 9 years up can 

follow the step-by-step, easy -as -ARC, fully illustrated 
instructions. (We built ten prototypes and everyone 
worked first time) no soldering necessary. 76 stations 
logged on rod aerial in 30 minutes- Russia, Africa 
U.S.A., Switzerland, etc. Experience thrilled of 
world wide news, sport, music, etc. Eavesdrop on 
nnosaal broadcasts. Uses PP3 battery. Transistorised 
(no valves!). Size only 3' x 4}' x l.}-. As tremendous 
demand anticipated price held to only 45/- + 3/6 
p. at p. for all parts including Cabinet, screws, 
instructions, etc. (Parts available separately). 
Money back guarantee. 

MAKES 5 DIFFERENT 
TRANSISTOR RADIOS 
TOTAL BUILDING PRICE 39/6 

Amazing Radio Conetruc- 
tion sett Become a radio 
expert for 39/6. A complete 
Home Radio Course. No 
experience needed. Parts 
including instructions for 

each design. Step 
by -step plan, all 
Transistors, loud- 
speaker, personal d v phone, knobs, i0 screws, etc., all you ® need. Box size 14' x 

10' x 2' (parts avail. sep.). 
Send only 89/6 + 4/6 P. 4 
P. Money back guarantee. 

CONCORD ELECTRONICS LTD. (PW11) 
8 Westbourne Grove, London, W.2 

(near Bayswater Tubb) (Callers 9-6 Inc. Sat.) 

Est. 1943 JOHNSONS Tel: 24864 

New ! CV2-a unique triple -purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner -feeder. Fantastic single trans- 
istor performance! Comprehensive kit 
of high grade parts with three coils 
covering 80-178M Hz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post, 
packing and insurance paid, direct 
from makers. S.A.E. for literature. 

JOHNSONS (RADIO) 
St. Martin's Gate, Worcester 

WR1 2DT 

Please mention 
PRACTICAL 
WIRELESS 

when replying to 
advertisements 
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PADGETTS RADIO STORE 
OLD TOWN HALL. LIVERSEDGE, YORKS. 

Tel. Heckmondwike 4285 

Amplifier Units Type A1413. Complete with Valves Type 5Z4 and 
6V6GT. 230/250 Volt 50 cycles Transformer. Clean Condition. 
Untested 25/-. Carriage B.R.S. 15/-. 

Airmileage Units. Complete with 24 Volt Motor, and Gears, etc. 
Less Relay. Clean Condition. Untested 15/-. Carriage B.R.S. 15/, 
New Chassis in Metal Case. 5f x 5} x 4". Complete with McMurdo 
Micronector 18 way Plug and Socket. also 1000 Ohms Relay. 
5/- PIP 4/6. 

Amplifier and Diode Bridge Unit. Type 17626. Complete with 
Miniature sealed Relay and miniature Plug and Socket. Ex Units 
Bargain Price 7/6 Post Paid. 

SPECIAL OFFER. Bush 17" T.V. Sets Series 75. 12 Channels 
Complete and Tested with good Tube £611010. Cabinet Fair. 
Carriage and Insurance Passenger Train G.B. only 35/-. Untested 
17" T.V. Complete 12 Channel 50/- Carriage £1. 

Speakers Removed from T.V. Sets. All P.M. 3 Ohms. 5" round 
3/- each 6 x 4 3/- each, 7 x 4 5/- each. Slot Speakers 8 x 2f 5/- each 
Post on any Speaker 4/-. 

8" P.M. Speakers in Cabinet with Volume Control 3 Ohm. Cabinet 
Condition Poor, Speaker First Class, 10/- Post and Packing 10/ - 
Reclaimed T.V. Tubes with 6 month Guarantee 17" AW 43/80 
AW 43/88 40/, MW 43/69 30/- each. All Tubes 15/- Carriage. 

VALVE LIST-Ex Equipment, 3 months' guarantee. Single Valves 
Post 7d., over 3 Valves p. & p. paid. 

ARP12 1/6 EY86 5/- PY33 5/- 6U4 5/- 
EB91 9d. PCC84 2/- PY81 1/6 6P28 5/- 
EF85 3/- PCF80 2/- PY82 1/6 10P13 2/6 
EBF80 3/- M:L84 4/- PZ30 5/- 185BT 8/6 
ECC81 3/- PCL85 4/- U191 5/- 20D1 3/- 
ECC82 3/- EF183 4/- U281 5/- 20P1 5/- 
ECC83 4/- EF184 4/- U282 5/- 20P3 2/6 
ECL80 1/6 PCL82 4/- U25I 5/- 30PL1 5/- 
EF50 1/- PCL83 5/- 6B8 1/8 30P12 5/- 
EF80 1/6 PL36 5/- 6BW7 2/6 30F5 2/6 
EF91 9d. PL81 4/- 6K7 1/9 40FL1 5/- 

6/30E2 5/ - 

Pei 

FABULOUS VALUE'.,: 

T STEREO OHI- FID 

RECORD PLAYER 
Build your own Hi-Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete 
eakersand the 

2-10" x B" speakers 

latest BSR 4 Speed Stereo/ 

Mono Record Changer. 

Advanced solid state amplifier 

only 41" deep. 14 transistors 

plus 4 diodes. separate Bass 

end Treble -10 watts total 

power. Frequency resp onse 

50-15.000 c/s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 

Only 28 ens. 1 
t" 

7j6 

Credit terms available, 
r 

first monthly payment 

£3.6.2 followed by 9 

monthly payments of 

£3.6.2. (Total "Credit Callers 
Sale" Price 133.1.8). Welcome 
Send £4.3.8 today. 

POST 

THIS 
COUPON 

NOW! 

FANTASTIC BARGAIN OFFER 1 

"TRANSCONTINENTAL" 
FULLY TRANSISTORISED STEREOPHONIC 

RADIOGRAM CHASSIS 
Complete with 2-10" x 6' speakers and the latest 
BSR Mono/Stereo Record Changer-a complete 
radiogram at halt normal price ONLY 

10 

17Tansstts tors 6tal 
output 

10 diodes 38 ens. 
170 

.EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 

Credit Terms available. First monthly payment 
£4.0.10 followed by 0 monthly payments of 

£4.0.10. (Total "Credit Sale" Price 
£44.15.4.) Send £5.7.4 

today. 

------OMMIMI lllza 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

® radio 700 CHASE SIDE, SOUTNGATE.Dep.P10170 
LONDON. N.14. TELEPHONE866 3733/9666 

11.1 1110 NB WM MI En MI 

If you can put 
a ̀Yes' in every box, 
you might 
just make a 
RADIO TECHNICIAN 
in Air Traffic Control 
An all -consuming interest in 
telecommunications 

At least one year's practical experience 
in telecommunications, preferably with 
'ONC' or 'C and G' technical 
qualifications 

A highly developed sense of 
responsibility 

Willingness to undergo a rigorous 
programme of training 

Aged 19 or over 

To the right man, the National Air Traffic 
Control Service offers the prospect of an 
interesting and steadily developing career as 
a Radio Technician in air traffic control. 

The work involves the installation and maintenance 
of some of the very latest electronic equipment at civil 
airports, radar stations and other specialist 
establishments all over the country. Important today, 
the job will become increasingly vital as Britain's air 
traffic continues to grow, and prospects for promotion 
are excellent. Starting salary varies from £1044 (at 19) 
to £1373 (at 25 or over). Scale maximum £1590 
(higher rates at Heathrow). The annual leave 
allowance is good, and there is a non-contributory 
pension for established staff. 

If you feel you can meet the demands of this rather 
special job-and you have a strong determination to 
succeed-you are invited to complete the coupon 
below. 

Send this coupon for full details and application form 
To: A J Edwards, C Eng, MIEE, The Adelphi, 
Room 705, John Adam Street, London WC2, 
marking your envelope "Recruitment-. 

Name 

i 

i 

1 ' Not applicable to residents outside the United Kingdom 

NATCS 

Address 
PWTIG2 

National Air Traffic Control Service O - M M - - - 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d. 

extra. Semi -displayed setting £5 10s. Od. 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 

Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 

Street, London, E.C.4 for insertion in the next available issue. 

MISCELLANEOUS 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric 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 tor free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

BUILD IT in a DEWBOX quality cabinet. 
2in.x 21in. x any length. D.E.W. Ltd., 
Ringwood Road. FERNDOWN, Dorset. 
S.A.E. for leaflet. Write now-Right now. 

TV NOTES FOR UFO DETECTION, and 
2 Optical Detector circuits, 9/6. All-night 
Optical/Radiation circuit with electronic 
"memory," 9/6. Radar & Electronic Pub- 
lications, "Highlands," Needham Market, 
Suffolk. 

ENAMELLED COPPER WIRE 
S.W.G. Per 11b reel Per lib reel 
18-22. I1/3d 16/6d 
23-30. 11/9d 17/6d 
31-35. 12/3d l8/6d 
36.40. 15/- 24/- 
41-44. 17/9d 29/6d 
Orders despatched by return of post. Please 
add 1/- per item P. & P. 
Supplied by: Banner Transformers, 84 Old 
Lansdowne Rd, West Didsbury, Manchester. 
20. 

TRADE ENQUIRIES INVITED 

SERVICE MANUALS for Pre 1958 H.M.V. 
and E.M.I. MODELS. Radio and Record 
Player Manuals 5/- each. Television Manuals 
7/6 each. Send C.W.O. stating model re- 
quired. Also limited range of components 
and spares. Send details of your require- 
ments. R.D.I. Ltd., Chilton Works, Garden 
Road, Richmond, Surrey. 

-TOP TRANSISTORS- 
ACY22 1/9 0C45 1/9 ZTX300 1/9 
BC 168 1/9 OC71 1/9 2N706 1/9 
BCI69 1/9 0072 1/9 2N2926 1/9 
BSY27 1/9 0C200 1/9 2N3705 1/9 
BFY5I 1/9 OC201 1/9 2N3706 1/9 
BFY52 1/9 OC202 1/9 2N3708 1/9 
All the above types are available at 16 for f I. 
Brand New. Individually Tested, unmarked 
but guaranteed to be within their correct 
specification, or money refunded. 

ANTEX SOLDER IRON 
A lightweight iron with a 15 watt nickel 
plated bit. Designed to enable you to weld 
reliable joints accurately. Model CN240 
volts. Special low price. Act Now, Only 29111 

MONEY BACK GUARANTEE. P. & P. 1/- 

J. M. KING (P) 
17 Buckbridge, Portpool Lane, London. E.C.I 

PARAPHYSICAL LABORATORY, Down - 
ton, Wilts. Telekinetic photographs/data. 
S.A.E. for list. Samples 20s. 

BIG BARGAIN PARCEL 13/- post paid 
Containing multi -contact relay, transistors, 
resistors (some high stab), rectifiers, diodes, 
capacitors, pots, knobs, etc. 

"SHURE" TAPE HEADS 
Record/playback and erase in one unit, Mounted 
on bracket with tape guide etc. 101- post paid 
"MARRIOT" Single record/playback heads. 
5/- post paid. 

PHOTO ELECTRIC SWITCH KIT 
Light cell, transistor, relay etc. Elegant case in 
hammer finish 51" x 21" x 4t" fitted with light 
hood, ideal counter alarm, Dawn/Dusk switch, 
etc. 35/- Post Paid. 

6 OR 12 VOLT 
FLUORESCENT LIGHTS 

12 Ins. 8 Watt tube ample light for caravan, tent 
etc. Fully transistorised, low battery drain. 
Unbeatable at 65/6 post paid. 

or In lilt form 57/6 

4 WATT GRAM AMPS. 
Volume and tone controls, mainsoperra 
311, output, new and boxed 72/6 6 POST 

PAID 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop, Shrewsbury, 
Shropshire S.A.E. for lists 

MUSICAL MIRACLES! Drum, Cymbals, 
Waa-Waa and Fuzz modules. New unique 
effects units, Percussion etc. Good waa-waa 
kits 49/ Famous "Mister Bassman" bass 
pedal unit. Also bargain components list of 
reed switches etc. Send S.A.E. NOW!- 
D.E.W. Ltd., 254 Ringwood Road, Fern- 
down, Dorset. 

ALL THOSE LITTLE ITEMS which you 
can never find are available from our stock. 
Also speaker fabrics, BAF wadding, Peer- 
less speakers, cabinet kits, cross-overs. For 
full details send 9d in stamps to Audioscan, 
Dept. P.W., 4 Princes Square, Harrogate, 
Yorks. 

LIVE WIRES can be dangerous. Now you 
can make electrical connections safely, in 
seconds with the revolutionary new Key- 
nector. Cuts out plugs, sockets and bare 
wire dangers. Ideal for bench and high 
speed testing of electrical equipment. . a 
must for the do-it-yourself fan. Send for a 

leaflet to E. B. Instruments Dept P.W. 
49/53 Pancras Road, London N.W.1. (837 
7781) Only 46/6d plus postage. 

DO-IT-YOURSELF PRINTED 
CIRCUIT KITS 

AMAZING VALUE! Each pack contain* 
* P. C. Boards (assorted sizes) 

* Etchant 
* Resist 

* Etching Tank 
* Full instructions 

Price 16/- and 30/- (extra large). C.W.O. 

CLIFFORD ELECTRONICS, (Dept. P.W.) 
14 Lynford Gardens, Edgware, Middx. 

AERIALS 

BAKER AND BAINES 

UHF Aerials BBC and ITV 625 
10 ele 421-, 14 ele 471-, 18 ele 651-, 22 ele 751-. 
Double 22 ele 1601-. All aerials have composite 
reflector and tilt clamps which take up to a 2 inch 
mast. 

BBC Aerials 
Dipole 351-, X 431-, H 481, 

ITA Aerials 
5 ele 39)-, 8 ele 541-, I I ele 661-, Double 5 array 981-, 
8 1291-, I 11611- 
Combined Aerials 
Dipole plus 5 541-, H plus 5 821-, X plus 5 901-. 
Supplied with I" or 2' clamps. Loft Dipole plus 5 
421-. This aerial is supplied with loft pole, foist 
bracket and universal ions. 
Diplexers-Triplexers Matched UHF/VHF Diplexers 
VHF and UHF Pre Amps from 75/- postage 31-. 
Poles, Lashings, Clamps, Couplers, etc. 
Co -Ax at 1/3 and 213. 

Postage paid on all aerials inland. Accessories 
postage extra. 
PLEASE STATE CHANNELS WHEN ORDERING- 
MAIL ORDER ONLY 

SAE for full lists. 

11 Dale Cres, Topton, Chesterfield 

ELECTRICAL 

2A pVott 

EEWÉE 
BEST EVER 200/240 VOLS "MAINS" 

SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabu- 
lous Mk. 12D American Heavy Duty Dyna- 
motor Unit with a Massive 220 watt out- 
put and giving the most brilliant 200/240 
volt performance of all time. Marvellous 
for Television, Drills, Power Tools, Mains 
Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal AC/DC mains equip- 
ment. Made at tremendous cost for U.S.A. 
Govt. by Delco -Remy. This magnificent 
machine is unobtainable elsewhere. 
Brand New and Fully Tested, only £4.19.6, 
plus 10/6 postage. C.O.D. with pleasure. 
Money back if not delighted. Please send 
s.a.e. far interesting illus. details. 
Dept. PAY, STANFORD ELECTRONICS 

Rear Derby Road, North Promenade, 
Blackpool, Lancashire. 

RECEIVERS & COMPONENTS 

E.M.I. LOUDSPEAKERS. 13" x 8" bass, 
2 tweeters, crossover, 3, 8, 15 ohms, 751-. 
5" bass, special suspension, 8 ohms, 37/6. 
31" tweeters, 8 ohms, 16/6. Transistors, 
2N5172, BC 213L, 2/-, £1 doz. All post 
free. "Sontel," Dept. X. 183 Clapham 
Manor St., London, S.W.4. 

EMSAC FOR ANTENNA SYSTEMS AND 
CONVERTERS. Please send s.a.e. for 
details of 2 metre converters, antennas and 
transmatches for receiving and transmitting. 
ELECTRONIC & MECHANICAL SUB- 
ASSEMBLY CO. LTD., Highfield House, 
West Kingsdown, Kent. Tel. W.K. 2344. 

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. 
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RECEIVERS & COMPONENTS 
(continued) 

RX/Ind APN-9 
This is a combined sat tuned Ex covering 1.5 to 
2 Mc/s and CET Ind unit uses tube type 3ßP1 3" 
green med persistance with shield also valses as 
follows: 6SN7x13, 6SL7x3, 6116x7, 5Y3, 6SK7x3, 
6SJ7x2, 6SA7, VR105, 6Y6(4, 2X2, 6N7 also 
100 Kc crystal unit, trans, scats, pots, etc. In case 
size 20" x 12" x 8" with cover, these require 
110v. 40008 supply, these units are well suited 
to scope conversion or 1-6 Me/s Pan Adaptor 
supplied in good condition with circuit. 

Price 26 plus 15/- cart. 

Meter Units 
These are a radio altimeter indicator with a basic 
movement of approx. 1 -5 Ma and a 270° scale, 
scale is °'2f" dia. and meter is 31" Sq. these could 
be re -scaled for use as rev counters, with range 
and on/of sut Supplied new incondition. 

Price 16/6 plus 3/-- post. 

Sync Unit 103 
These contain a large number of valves and parts 
including a 30 Mc/s I.F. strip, valves 6AK5x8, 
6AL5, 6AC7, CV2218(R17)x2, 12.4T7x2, 6AK6, 
2C51x5, 6201(6J6)x2, 12A137x2, OA2x3, 6AQ5, 
also 12 24v. relays, trans, condo, pots, coax 
fittings etc, in ali ease size 20" x 14" x 7" in 
new internal condition slightly soiled outer cases, 
American manufacture. Price £4 plus 12/6 cary. 

Power Unit 297 
I/P 200/250v. Soc/s 0/Ps 300v. D.C. smoothed at 
120 Ma O to -100v. Bias and 6.3v. at 4a with 
5Z4 & EASO fitted Mains 9, H.T. on/off swts, 
mains & H.T. fuses Ind lamp. Size 12" x 6" x 8" 
in new condition. Price 35/- plus 10/- cart. 

Mains Trans. 
200/250v. 50c/s BP O/Ps 400-400-0-400-400 at 
200 Ma 5v.:ia, 6.8v. 4a, 6-3v. 1.6a & 1.2v. la, this 

a.0 core trans ex service equip. all corin marked 
good condition. Price 45/- plus 6/- post. 

Radiation Monitors 
Portable geiger counters with meter indication 
with probe head and tube 6v. vib. unit all in 
haversack, these require 4 H.P.7 batty. to operate. 

Price 55/- plus 10/- caer. 

Ind Type 152 
These are uall special purpose inri with tube 
3DPIS and valves 6A(35x3 & 2X2 in case size 
61" x oC x 12" with controls gain, circle size, 
focus, brill. etc. Available in used condition only 

Price 25/- plus 7/6 post. 

S.A.R. for WI or enquiry. 

A. H. Supplies 
57, Main Rd., 

Sheffield. S9.5HL. 

PLEASE SEE ALSO OUR 
ADVERTISEMENT ON 

PAGE 493 

AMAZING VALUE 
NEW BRANDED FULL SPEC. DEVICES 

Plessey SL402A Preamp & 2W Amp. 
GE PA234 1W Audio Amplifier 
GE PA237 2W Audio Amplifier 
RCA 40669 8A 400V Triac 
RCA 40583 Trigger Diode 
GE D4OC1 4W Darlington Amp. 
Sig.N5709A Type 709 Op. Amp 

Notes supplied FREE with orders. 

40/- 
17/6 
31/6 
24/- 
5/3 

13/6 
13/6 

P. & P. 1/- per order. Overseas 7/6. 
Cash with order. Mail order only. 

JEF ELECTRONICS (P.W.10) 
York House, 12 York Drive, Grappenhall 

Warrington, Lanes. 
Money back if not satisfied. 

Stella Nine Range Cases 
Manufactured in Black, Grey, or Blue 

Stelvetite and finished in Plastic -coated 
Steel, Morocco Finish with Aluminium 
end plates. Rubber feet are attached and 
there is a removable back plate. There is 
also a removable front panel in 18 s.w.g 
Alloy. 

Now all Aluminium surfaces are coated 
with a strippable plastic for protection 
during manufacture and transit. All edges 
are polished. 

LIST OF PRICES AND SIZES 
Width Depth 4" Height 6" Height 7f" Height 

£ s. d. £ s. d. £ s. d. 
61" 3i" 15 0 18 0 1 1 6 

61" 42-" 16 3 11 6 15 0 
81" 31" 18 0 1 5 0 1 5 0 
81" 61" 1 5 0 1 11 9 1 17 0 

101" Ti" 1 14 6 2 2 6 2 6 0 
121" 33" 1 5 0 I lI 9 1 17 6 
121" 5i" 1 14 0 2 2 0 2 5 6 
121" 81" 2 3 0 2 lI 6 2 15 6 
141" 31" 1 10 0 1 17 6 2 2 0 
141" 91" 2 11 6 3 7 0 3 10 0 
161" 61" 2 6 0 2 15 6 3 1 9 
161" 101' 3 0 0 3 18 0 4 6 0 

Cases-Post 4s. 6d. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 2+" Walls 
s. d. s. d. s.d. 

6"x3" 6 6 10"x7" 10 3 14"x3" 8 9 
6"x4" 6 9 12"x3" 8 0 14"x9" 17 3 

8"x3" 7 9 12"x5" 9 0 16"x6" 12 9 
8" x6" 9 3 12" x8" 12 9 16"x10" 19 0 

Chassis-Post 3s. Od. per order. 
Discounts available on quantities. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061-480 2179 

NEW MODEL V.H.F. KIT MES 
Our latest Kit improved design and performance 
plue extra Amplifier Stage receives Aircraft, Ama- 
teurs, 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 88/- P. & 1'. FREE C.K. ONLY 

"AUDIO 1" 3 WATT AMPLIFIER 
Ready built, tested and 
guaranteed. Very attractive 
Cabinet in black leatherette 
with light grey front, size 
10" x 41" x 4". Fitted large 
speaker, Jack Socket and 
Volume Control. Many uses 
e.g. Radio Rit Amplifier, 
Intercom, Record Player, 
Public Address or even 
Crystal Set Amplifier. 
OUR PRICE ONLY 97/- 
P. & P. 4/6d. 

EXTENSION SPEAKER 
CABINET 
The same Cabinet that 
houses our Amplifier. 
ONLY 26/- P. & P. 3/ -- 
Or with fitted Speaker 84/ 
P. & P. 3/6d. 

Cheque., Foetal Orders to: 
Dept. P.W., 

Galleon Trading Co.. 25 Aveliu Road, 
Romford, Essex 

A CORNUCOPIA OF COMPONENTS! 
Scarce valve, selected T.V. components, 
Speakers, Cabinets. Computer panels-long 
leads NOT printed circuits. Transistors. 
resistors-new and recovered. State require- 
ments. S.A.E. (F.S.) for details. MAIL - 
MART, 6 Eastbourne Road, Pevensey Bay, 
Sussex. 

BRAND NEW ELECTROLYTICS, 15/16V, 
0.5, 1, 2, 5, 10, 20, 30, 40, 50, 100 mfds, 
8.5d. E12 series 5% resistors. Carbon Film 
1W 1012 to 1M12, I'5d. Wirewound 5W 1511 
to 15Kí2, 10d., postage 1/.. The C. R. 
Supply Co., 127 Chesterfield Rd., Sheffield 8. 

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on 1m. chipboard 

baffles. All speakers are ex -TV high quality with hi -flux magnets carefully matched and tested 

CAXTON COLUMN. This is a 
column cabinet 234 x 51 x 51in. deep 
finished in black or wood grain 
cloth with blue Vynair front. Key- 
hole slot for wall mounting. Fitted 
with three speaker units, 9 ohms 
impedance. Handles 8 watts. 
Makes all the difference in quality 
and volume of tape recorders and 
record players. Real bargain at 
59/6d. P. & P. 11/-. each. 

SPEAKERS: E.M.I. 134 s Bin. 3 ohm, 45/-, 15 ohm 
48/6. P. & P. 5/6. E.M.I. 3in. tweeter 17/6. P. & P. 
2/6. E.M.I. 134 x Sin. fitted two 24in. tweeters. 
15 ohm 77/6. P. & P.5/6. E.M.I. 134 x 8 ins. 
(15 ohm) Hi-Fi quality £5.19.6. P. & P. 5/6. E.M.I. 
Woofers, 6f x 6 -kin. square, 8 ohm, 59/6. P. & P. 
4/6. E.M.I. Crossover, 16/6. P. & P. 1/-. EAGLE 
Crossover units 3 or 16 ohms, 17/4. P. & P. 1/6. 
Bakers 12in., 25 watt 15 ohm £6.6.0. P. & P. 5/6. 

VYNAIR Widths from 40 to 54in., 15/, yd. oft 
roll. P. & P. 1/9. 4 yard, 8/-, P. & P. 1/9. Send 1/ - 

stamps for samples. 

ELF. An extension speaker of 
quality, 9 x 54 x 3;in. veneered 
in natural teak with smart gold 
and brown Vynairfront trimmed 
with white. Fitted re -conned 
5in. 3ohm speaker. The baffle is 
half inch thick. A real bargain 

CARTRIDGES. Stereo: Sonotone 9TA H/C 
Diamond, 47/6. Ronette 2105 Medium Output, 28/8. 
5106 High Output 28/6. Acos GP93 1 Sapphire, 
37/6. GP94 1 Sapphire, 39/6. GP91 Stereo Com- 
patible (High, Medium or Low Output), 25/-. 
TA800 converts Philips AG3301, AG3306 to B.S.R. 
SX1H. Plug-in head complete with cartridge, 50/-. 
TA700 equivalent to B.S.R. SXIM, 35/-. Japanese 
equivalent to B.S.R. TCIu, 35/-. P. & P. 1/6. 
Mono: Acos GP67/2 will replace Collaro and 
Garrard Mono cartridges, 18/6. T.T.C. Crystal 
High Gain, 15/-. B.S.R. TCIH Jap. equivalent, 
26/-. P. & P. 1/6. 

EARPIECES WITH CORD and 3.5mm. plug, 
IF ohm magnetic, 3/-. 250 ohm, 4/-. 180 ohm with 
clip, 6/6. Xtal. P. & P. 6d. 

PIANO KEY PUSH BUTTON SWITCHES. 
7 button inc. mains on off. 6 banks of 6 P.C.O., 
8/6. P. & P. 1/6. 

The SHELLEY. Size 21 
x 11 x 64in. 
An extremely elegant 
speaker system made of 
12 m.m. chipboard 
covered with teak 
leathercloth with dark 
Vynair front (send 
S.A.E. for cloth sam- 
ples). This unique sys- 
tem uses three ex T.V. 
speaker 64in round for 
the Bass, 8 x 3in for 
the Middle and 5in 
round for Treble. Care- 
fully matched and 
tested. Will handle 10- 
12 watts and will match 
8 ohms impedance. If 

preferred the speakers 
can be wired in series 
parallel to match 3 
ohms impedance. A real bargain at £4 19 6 plus 
12/9 P. & P. MATCHING TRANSFORMER for 
15 ohms 16/- post free. 

BROADWAY ELECTRONICS (NI. Tooting Broadway Underground Stn) 

92 MITCHAM ROAD, TOOTING BROADWAY. LONDON, S.W.17 01-672 3984 (Closed all day Wed.) 
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RECEIVERS & COMPONENTS 
(continued) 

SERVICE SHEETS 
(continued) 

FOR SALE 
(continued) 

VALVE BARGAINS 
Any 5, 9/-; 10, 14/-; 100, £5 lOs 

from the following: 
ECC82, ECL80, EF85, EF183, EBF89 
EB91, EY86, PCC84, PCC89, PCF80, 
PCF86, PCL82. PCL83, PCL84, PL36, 
PL8I, PY33, PY8I, PY82, PY800. 

AERIAL BOOSTERS 59/ - 
Three types of High Gain Transistorised 

pre -amplifiers all at the same price 
UHF 625 Type L45, Tunable over the 

complete UHF Stations 
VHF 405 Type L12 with Separate Tuning 
for Band 1 and Band 2. Please state 

channel numbers 
FM UHF RADIO PRE -AMPLIFIER 

SAE for Full Details. All complete with 
battery and leads, 7 day money back 

guarantee if not satisfied 

VELCO ELECTRONICS, 62 BRIDGE ST. 
RAMSBOTTOM, BURY, LANCS. 

COMMUNICATIONS RECEIVERS: Ex - 
Govt. bargains in the £10 to £20 range. 
Example: B40, 640 kHz -30.5 MHz, cleaned, 
checked, aligned, with circuit information, 
£21. Carriage 40/ -(England, Wales). Deposit 
on crate £3. Also Murphy CAS and Pye 
CAT first-class ex -navy receivers, B41. 
CR300. PCR2 and others. Money back 
guarantee. Calibrators, VTVMs, headphones. 
components, at competitive prices. SAE 
details. Phone any time. Callers welcome. 
-P. R. GOLLEDGE, G3EDW, Glen Tor. 
Torrington. Devon. (STD 08-052) 2411. 

SERVICE SHEETS 

TRADER SERVICE SHEETS 
5/- 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. 

UMW), ENTERPRISES 
L 

30 CRAVEN STREET, STRAND 

LONDON WC2 

Make Model Radio/TV 

1970 List now 
available at 2/ - 
plus postage 

From 

If list is required 
indicate with X 

enclose remittance of .......__... __ _..__ . _ _._ _... 

(and a stamped addressed envelope) 
s.a.e. with enquiries please 

MAIL ORDER ONLY (February PW) 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 

STEREOGRAMS, RADIOGRAMS, 
CAR RADIOS) 

Only 5/- each, Manuals from 10/ - 
plus large S.A.E. 

(Uncrossed P.O. 's please, original 
returned if service sheets not available.) 

C. CARAN NA 
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. 

SERVICE SHEETS (1925-1970) for Tele- 
visions, Radios, Transistors, Tape Recorders, 
Record Players, etc., by return post, with 
free Fault -Finding Guide. Prices from 1/-. 
Over 8,000 models available. Catalogue 2/6. 
Please send S.A.E. wth all orders/enquiries. 
Hamilton Radio, 54 London Road, Bexhill, 
Sussex. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shep- 
herds Bush Rd.. London W.6. SHE 8441. 

SERVICE SHEETS. Radio, TV ete. 8,000 
models. List 2l-. S.A.E. enquiries. TEL - 
RAY, 11 Maudland Bank. Preston. 

PLEASE MENTION 
"PRACTICAL WIRELESS" 

WHEN REPLYING TO 
ADVERTISEMENTS 

FOR SALE 

YU KAe. so vvaFessra.vac rxc 

SELF-SPRo.Y r/K N AEROSOG W4- 

aetihee airdrl,ing GREY HAMMER 

NoWl 
OR BLACK WRINKLE 

(CRACKLE)finishes 
Yukon A.rósol tprayklt contains 16 0,. fine 
quality durable easy instant spray.nteo store baking 
requi .d. Mammers available in grey. blue, gold. 

bleat.. Moa Eggshell Black Wrinkle (Cackle) 
.II at is/II ats our ur ounaer or 16111. carnage pa 
per push-button sell spray can. Al.o Durable. heat 
and water resistant Black Mat, finish (It on. self. 
pn n only) n/II carriage paid. 

trEIAL 
wine, 

I can plut up,ionalaran.lerable 
snap -on trigger handle (value 5/-) for le/II. car,iago 
paid. Choi,, or n sell -spray pram colour a d pr: 
.r (Motor or quality) also available. Please end .e cheque or 

cro.ted P.O. for total amount direct to 

ept:M lollUKAN 307a, EDGWARE Roa),, 
7 LONDON, 

We supply many Government Departments Mun pal 
Author s Leading Industrial' 

OrdanIationa-wt you too. 
Open .n day Saturday. Closed Thursday .e moon.. 

otóer Yukon Air 
Drying Aersmolt. 
<d oas. at Mill 

n. paid. 
daos: 

iZmc enromare 
Clear Lacquer 

e, acs. Grey, 
me, Bloat. 

and Gold. 

SEEN MY CAT? 5,000 items. Mechanical 
& Electrical Gear, and materials. S.A.E. 
K. R. WHISTON, Dept. PW. NEW 
MILLS. Stockport. 

MORSE MADE 
EASY 

I 

FACT NOT FICTION. If 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 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 2886 
end Ad. stamp for explanatory booklet to: 

G8CH8 (BOX 11), 45 GREEN LANE, PURLEY, SURREY 

FOR SALE "Mullord" high speed valve 
tester as new complete with index. Offers 
invited. Tel: Shelsley Beauchamp 272 or 
write W.E.I. Ltd, Sailors Bank. Broad - 

heath, Worcester. 

WANTED 

CASH PAID for New Valves. Payment by 
return. WILLOW VALE, ELECTRONICS, 
4 The Broadway, Harwell, London. W.7. 
01-567/5400-2971. 

WE BUY New Valves and Transistors. State 
price: A.D.A. MANUFACTURING CO.. 
116 Alfreton Road, Nottingham. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED NEW VALVES, televisions, 
radiograms, transistors, etc. STAN WILL- 
ETTS, 37 High Street. West Bromwich, 
Staffs. Tel.: WES 0186. 

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, 
Wolverhampton. 

WANTED EARLY WIRELESS ITEMS 
1900-1920. Outside Horn, Hand -operated, 
Springless, Gramophones. Please describe 
and price wanted. T. Christen, 12 Princess 
Terrace, Brighton 7, Sussex BN2-5JS. 

VALVES AND TRANSISTORS required in 
new condition. Any quantity purchased. 
Quotation by return. Langrex, 16A Well - 
field Road, Streatham, S.W.16. 01-769-0199. 

NEWNES "RADIO & T.V. SERVICING" 
1959-65 inclusive. State price/condition. 
Thoenley, 4 Cavendish Place, Bath. 

HI-FI EQUIPMENT 

SHURE GOLDRING Cartridges Post Free. 
G800, M44/5/7 £7.17.6. M3D £5.5.0. M44E 
£8.19.6. M55E £9.19.6. M75E/2 £16.10.0. 
GARRARD SP25/2 £10.17.6. AP 75 
£16.17.6 p. & p. 7/6. Ultimate Electronics, 
38 Achilles Road, London, N.W.6. Mail 
Order Only. 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHIL - 
POTTS METAL WORKS LTD., Chapman 
Street, Loughborough. 
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EDUCATIONAL 

TELEVISION 
This private College provides efficient theoretical and prac- 
tical training in Radio and TV Servicing. One-year day courses, 
commencing in Sept., January and April, are available for 
beginners, and shortened courses for men who have had 

previous training. Write for free prospectus to:- 
London Electronics College, Dept. LX/4. 20 Penywern 
Road, Earls Court, London, S.W.5 Tel. 01-373 8721 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs') R.T.E.B., etc. Many 
non -exam courses incl. Colour TV 
Servicing, Numerical control & 
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, 

STEWARTS ROAD, LONDON. SW8 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing 
and maintenance. T.T.E.B., City and Guilds, 
etc.: highly informative 120 -page Guide- 
free. CHAMBERS COLLEGE (Dept. 857K), 
148 Holborn, London, E.C.1. 

APPOINTMENTS 

BOURNEMOUTH COLLEGE 
OF TECHNOLOGY 

A CAREER FOR 

MEN OR WOMEN 
IN 
ELECTRICAL OR 

ELECTRONIC 
ENGINEERING 
University of London 
External Degree in 
Electrical Engineering 

B.Sc. (Eng.) with Electronics 
3 years full-time 

Entry requirement:- 
Maths (Pure & Applied) Ì 'A' level 
Physics 

f 'O' level 
-I- Chemistry J 

Study by the sea in Britain's 
foremost all -seasons resort. 

Enquiries for prospectus and 
further information to:- 

The Principal, Room 86, 
College of Technology, Lansdowne, 
Bournemouth, BHI 3JJ. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

CITY & GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands 
of passes. For details of modern courses in 
all branches of electrical engineering, elec- 
tronics, radio, TV, automation, etc., send 
for 132 -page Handbook-FREE. B.I.E.T. 
(Dept. 168K), Aldermaston Court, Alder- 
maston, Berks. 

SITUATIONS VACANT 

TV and Radio, A.M.I.E.R.E., City & 
Guilds, R.T.E.B. Certs., etc on 'Satisfac- 
tion or Refund of Fee' terms. Thousands of 
passes. For full details of exams and home 
training Courses (including practical equip- 
ment) in all branches of Radio, TV, Elec- 
tronics, etc. Write for 132 page Handbook 
-FREE. Please state subject. BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY (Dept 137K), Aldermaston Court, 
Aldermaston, Berks. 

Radio 
Operators 

There will be a number of vacancies in 
the Composite Signals Organisation for ex- 
perienced Radio Operators in 1971 and in 
subsequent years. 

Specialist training courses lasting approxi- 
mately nine months according to the 
trainee's progress are held at intervals. 
Applications are now invited for the course 
starting in January 1971. 

During training a salary will be paid on 
the following scale:- 

Age 21 £848 per annum 
22 £906 
23 £943 
24 £981 
25 and over £ 1,023 

Free accommodation will be provided at 
the Training School. 

After successful completion of the course. 
operators will be paid on the Grade I scale:- 

Age 21 £1,023 per annum 
22 £ 1,087 ,. 
23 £1,150 
24 £1,214 ,. .. 
25 (highest 

age point) £1,288 
then by six annual increases to a maximum 
of £ 1.749 per annum. 

Excellent conditions and good prospects of 
promotion. Opportunities for service abroad. 

Applicants must normally be under 35 
years of age at start of training course and 
must have at least two years' operating ex- 
perience. Preference given to those who also 
have GCE or PMG qualifications. 

Interviews will be arranged throughout 
1970. 

Application forms and further particulars 
from:- 
RECRUITMENT OFFICER, 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 5AJ 
Tel: No. Cheltenham 21491 Ext 2270 

ENGINEERS, A TECHNICAL CERTIFI- 
CATE or qualification will bring you 
security and much better pay. Elem. and 
adv. private postal courses for C.Eng., 
A.M.E.R.E., A.M.S.E. (Mech. & Elec.). 
City & Guilds, A.M.I.M.I., .A.I.O.B., and 
G.C.E. Exams. Diploma courses in all 
branches of Engineering-Mech., Elec., 
Auto., Electronics, Radio, Computers, 
Draughts., Building, etc. For full details 
write for FREE 132 page guide: BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 7/0 p/p 9d. 
1155 set Circuit and Notes .. .. 7/0 p/p 9d. 
H.R.O. Technical Instructions 
38 set Technical Instructions 
46 set Working Instructions.. 
88 set Technical Instructions 

.. 6/0 p/p 9d. 

.. 6/0 p/p ed. 
6/0 p/p 9d. 

.. 7/6 P/P 9d. 
BC.221 Circuit and Notes .. 6/0 p/p 9d. 

Wavemeter Class D Tech. Instr. .. 6/0 p/p 9d. 
18 set Circuit and Notes .. 6/0 pip ed. 
BC.1000 (31 set) Circuit and Notes .. 6/0 p/p 9d. 

CR.100/8.28 Circuit and Notes .. 10/6 p/p 1/- 
R.107 Circuit and Notes . .. 7/6 p/p ed. 
AR.88D Instruction Manual .. .. 18/6 p/p 9d. 
62 set Circuit and Notes .. .. 7/6 p/p 9d. 

Circuit Diagram 5/6 each post free, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J BC.348 
(E.M.P.), BC.624, 22, 1475 (88), 1392. 
Colour Code Indicator.. .. 2/6 p/p 6d. 
52 set Sender and Receiver circuits 0/- post free 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 

SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

R. F. Units 
Type 26 tunes 50 to 65 Me/s with 7 Me/e I.F. 0/P 
uses valves EF54 x 2 & EC52 as slow motion drive 
require 250v H.T. & 6.3v to work, will mod up 
to 100 Mots in new condition with eire. 

Price 42/- plus 7/6 post. 

RF24 also available cwt tuned 20 to 30 Mc/e 
with 3 x SP61 valves, new tond with cire. 

Price 15/ plus 5/- post. 

Test Set 210 
V.H.F. ose unit used to test above RF unite 
covers 20 to 85 Mc/e in 4 bande, with 2 Mc/e stal 
check. Also as noise generator with 50 Ma meter 
tuned with large slow motion drive with cali- 
bration charte, these have internal P.U. high 
cycle, require 250v at 40 Ma H.T. and 6.3v 4a 
o work. Supplied in good condition. 

Price 65-5 plus 12/6 care. 

Rx Unit 16048 
Special purpose V.L.F. Rx part of Aircraft 
Landing system, contains large number of 
modern good quality parte as follows. 8 type 
LA 2503 Vinkore, 4 x OC 450 transistors Sil 
PNP, 6 e EF72 valves, 5 miniature relays coil 
IK 2p c/o size 1 x } x r, 2 x 14,000 ohm relays, 
OB2 105v stab, 85A2 85v stab, 7 x 400 P.I.V. 
SOOMa diodes, 15v Zener, 2 x 24v relays, also 
Tant condo, plugs & eks, W. W. pote, etc. Sup- 
plied in new condition, in case, 

ee 42/- plus 7/6 poet. 

0/P & Test Unit 
Part of above contains 2 x LA2503 Vinkorst 
4 x 00450 Transistors, 15v Zener, 4 z miniature 
relays, 5 z L.V. swt diodes, 3 x EF72 valves, also 
pote corde etc. Supplied 

in Pricenew Ic plus 
condition. 

Post. 

S. A. E. for list or enquiry 

A. H. SUPPLIES 
57 Main Rd., SHEFFIELD. 
S9.5HL. 
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BRAND NEW AR88D COMMUNICATIONS RECEIVERS. 
AC mains input 110 volts or 250 volts. Frequency in 6 

bands 535 k/ca up to 32 mega, output impedance 2.5- 
600 ohms. Complete with crystal filter noise limiter 
B.F.O. HF tone controls. Price £80 including spare set 
of valves headphones and manual. 

COMPUTER BOARDS Min 30 transistors and diodes and 
res. etc. 10 boards at 10/- plus 2/6 p.p.; 23 boards at 22/8 
plus 4/6 p.p. 

BARGAIN PARCELS 141b at 29/- plus 6/6 p.p.; 281b at 
551- plue 12/6 p.p.; 561b at 90/- plus 25/- p.p. Contain pots, 
Res, Valves, Diodes, Tagboards, Chassis, Vaiveholders, 
etc. Good value save £££s. Lucky Dip Service. 

FURZHILL BEAT FREQUENCY OSCILLATOR 0-10 
Ice/s, 110/250 volt. Good condition complete with spares. 

25.10.0 plus 25/- p.p. 

VHF Receiver, Type 715, less crystal 60-100 Me/s can be 
operated on 2 or 4 meters or made tunable 12 volt input, 
not tested; complete with valves and speaker. 

£3.0.0 plus £1 p.p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1-1}' 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 53" x 41" X 5'. 
Sealed. Price 27/8 P -P. 5/-. 

CRYSTALS AS NEW: He 6u, 5,345; 5,030; 5,005; 4,945; 
4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300; 
2,295 Kc/s and 10 x J465 Kc/s. 10/- each plus 1/6 p.p. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance 1 & } watt. Perferred values in 
packets of 10. Our price 10/- per 100,19/- per 200, 27/- per 
300, 500 at 42/6. Our selection. p.p. 1/6 per 100 and 6d. 
per extra 100. 

TRIMMER BARGAINS. These are 10PF sub -min. air - 
spaced trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contents 12 trimmers, some 
ceramic caps. Xtal frequency 3RD overtone 249 me/s- 
250 Mc/s, 255 Mc/s. No choice. 

Trimmers without Xtal -121- per doz. plus 3/6 p.p. 
Trimmers with Xtal - 15/- per doz. plus 3/6 P.P. 

Also 20 PF min. brand new air spaced. 
10/- per doz. plus 3/6 p.p. 

NEW TOGGLE SWITCHES. 250 volt 3-5 ampo. 2 pole 
2 way. 12/8 dozen, 2/6 post and packing. 

SIGNAL GENERATORS OSCILLATOR No. 2. Size 12in. x 
80n. a Sin. Ideal for VHF work. 20-80 Mc/s. Functions 
are AM/CW. Deviation up to 40 KO) RF meter. Measuring 
levels: RF output 1 microvolt to 100 microvolts set. 
Mod -set carrier controls. Good condition with accessories; 
230V AC 12V DC. 220.0.0 plus 15/- p.p. 

TB 144 G Signal Generators 85 Me/s to 25 Mc/e. Good 
condition and complete with accessories. 

222.0.0 plus 30/- P.P. 

AERIALS, New Condition. Whip type lift 12/6 each. 
Used condition 12ft 10/- each. All collapsible type. Poet 
and packing 3/6. Bases for the above 6/-, post and 
packing 2/6. 

TELESCOPIC MASTS. New condition, 20ft closes to 5ft 
9in. 90/-, carriage 15/-; 34ft closes to 5ft 91n 120/-, care. 
15/-. Used condition, 20ft 70/-, 34ft 80/-, caer. 15/-. Base 
for same 20/-, caer. 7/6. 

New lengths 50ft Coaxal cable 70 ohms (approx.), coax 
plugs each end, price 20/- each post and packing 2/6. 

Magnetic Transducers new, price 7/8 post and packing 2/-, 

New Aerial Wire on boards 7/22 uncovered. Length 75ft. 
8/- post and packing 2/6. 

New small fuse boxes 250 volts 15 amps. 17/6 each post 
and packing 3/-. 

Meters, moving coil ex equipment, good condition. Also 
15 Amp DC, 20 Amp DC, 40 Amp DC. And R.F. Thermo 
Couple Meters 0-1 Amp, 2in diameter 10/-, post and 
packing 5/-. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY. 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET. CHESLYN HAY. 
Nr. Walsall. Staffs. 

DIMMASWITCH 

This is an attractive dimmer unit which 
fits in place of the normal modern light 
switch. The ivory mounting plate matches 
modern fittings and the control knob is 
bright chrome. An ON/OFF switch is 
incorporated to control 40-600 watts of 
all lights except fluorescents at mains 
voltages from 200.250V, 50 Ha. 

Competitive products sell at [4.19.6d. - 
our price is E3 4s. We also offer at E2 14s. 
a complete kit of parts with instructions 
enabling you to build this dimmer yourself. 
The circuit uses a miniature RCA triac and 
a disc triggering device to cive complete 
reliability. Radio interference suppression 
is included. 
Post and Packing I/6d. extra. 

Please send Cash with Order to: - 
DEXTER & COMPANY 

ULVER HOUSE, 19 KING STREET, 
CHESTER CHI 2AH. 

Tel: Chester 25883 

As supplied to H.M. Govt. Departments, Hospitals 
Local Authorities, etc. 

LOOK AT THESE PRICES 

CARTRIDGES 
Acos GP67-2, GP91-35C 22/8; Acoe 0P93-1 26/8; 
Acoe 0P94-1 32/6; Sonotone 9TAHC 89/8; All 
above in makers cartons; BSR X411 80/- 

1 WATT AMPLIFIER 
Complete with volume control, rectifier, smoothing 
cet, fully transistorised, OUR PRICE 27/6 

PLUGS & SOCKETS 
Phono plugs, red, white, yellow, green, grey, blue, 
black lid 9/- per doz; Coaxial plugs, aluminium 1/6; 
Coaxial couplers 1/-; 2 pin DIN plugs 8/-; 3 pin 
DIN plugs 8/-; 5 pin DIN plugs 8/6; 2 pin, 3 pin 
DIN sockets 1/8; wander Plugs 8d; sockets 8d; 
Banana plugs 1/1, sockets 1!-; 3.5mm J/Plugs 1/6 
& 2/8; Standard 7/Plugs with solder terminals 2/-; 
Chrome 8/-; Side Entry J/Plugo black and chrome 
4/9: Insuulated j/sockets, Meet 8/3, c/act 8/8. 

ELECTROLYTIC CAPACITORS 
4uF, 150v 9d; 8uF 500v 3/-; 8uF 12v 1Od; 8uF+ 
8uF 450v 4/8; 10uF 150v 92; 12uF 25v 92; 16uF 
450v 2/92; 16uF + 16uF 450v 4/8; 30uF 10v 9d; 50uF 
20v 9d; 100uF 9v 9d; 100uF 12v 9d; 150uF 12v 9d; 
320uF 9v 1/-; 1500uF 30v 8/9; 2.5uF 10v 82; 
10uF 16v 1/6; l000uF 25v 19/-; 10,000uF 25v 
16/-; 20, 000uF 30v 211 -- 

MICROPHONES 
Acoe Mk 45 22/6; Moe Mic 60 19/11; Planet CM70 
80/-; Hand Mike 16/-; Shure 201 25; Shure 444 
810.10.0. 

VALVES 
PY81 7/2; PCL82 7/9; EF183 9/-; EF184 9/-. 

GEORGE FRANCIS (Dept PW), 
91 Balderton Gate, Newark, Notts. 
Telephone: Newark 4783. 

AUDIO EFFECTS 
5 SHAW LANE, HALIFAX YORKS 

Buy with confidence and obtain the right results. 
Refunds without question if any of our products 
fail to give 100% satisfaction. 
AMATEUR BANDS ALL TRANSISTOR 
SUPERHET RECEIVER KIT. No fuss, 
no drilling. Just fit the components on our 
printed circuit. Slow Motion tuning. Simple 
IF alignment. Perspex front panel. Push pull 
AF amp drives your 8-15 ohm speaker. Amp 
can be used seperately. Designed to accept a 
BFO signal. Uses Denco plug in coils 2T. 
0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz 4T. 
5.0 to 15 Mhz 5T. 10.5 to 31.5 Mhz Range 3T 
normally supplied with kit. Uses 9 volt battery. 
Easy step by step instructions. Complete Kit. 
£8.19.6 plus 5/6 P. P. & Ins. Extra ranges 12/ - 
per range. 
POWER CONTROLLER. Power at your 
finger tips. Not merely half wave control but 
full wave. A single variable control gives zero 
to full power. Uses latest 15 amp 3kW triac 
and special triggering device. Ideal for all 
types of lighting, fires, motors, drills, etc. 
Complete with box, power socket, cables, etc. 
In kit form with easy to follow instructions 
£6.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins. 
REVERBERATION AMPLIFIER. Self con- 
tained transistorised, battery operated. An 
entirely different approach to sound reproduc- 
tion. Normally, sound reproduction from a 
single source, has a flat one dimensional effect. 
With this unit, proper sound delay through 
reverberation, tones, are created with a truly 
third dimension for concert hall originality. 
Two controls adjust volume and reverberation. 
Simply plug microphone, guitar, etc.. in, and 
the output into your amplifier. Supplied in a 
beautiful walnut cabinet 71in X 3in x 
£10.4.0 plus 6/- P. P. & Ins. 
VOX SWITCH. This sound operated switch 
is ideal for mobile TX work, tape recorder 
switching, etc. You speak, it switches. High 
and medium imp. inputs. AF take off point. 
Drives your 12 volt relay. In kit form with 
full instructions 42/6. Ready built, tested and 
guaranteed. 62/e, plus 2/6 P. P. 
METRONOME UNIT. Variable beat. Listen 
while you play and keep in time. Easily built, 
pocket size with personal mini earphone. In 
kit form 27/6, post paid. Ready built in an 
attractive black and white polythene case, 3716 
post paid. 
MORSE OSCILLATOR. PC board, tran- 
sistors, high stab. components, battery carrier, 
ear piece. Adjustable tone. Just attach your 
key. Drives phones or speaker. In kit form 
17/6 post paid. Ready built in similar case as 
above 25/- post paid. 
STRAIGHT FROM THE PRESS. Latest 
Mullard manual: Audio Amps, FM tuners. 
Stereo decoder, Receiver circuits, Hi Fi Tape, 
etc. etc. 32/6 post paid. 
JUST ARRIVED IN STOCK. Texas tran- 
sistors. Complementary symmetry. Driver. 
NPN. PNP output. The set of three ONLY 
6/6 post paid. 
Free lists with every order. For lists only send 
1/6 (deductible from first order). 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
IRS 6/8 DL35 4/9 EL84 4/9 PL82 5/9 
105 4/8 DL92 5/9 EY51 7/- PL83 8/8 
1T4 2/9 DL94 8/8 EY86 6/3 PL84 81- 
384 6/9 DL96 7/8 EZ80 4/8 PL500 18/9 
8V4 6/6 DY86 5/3 EZ81 4/6 PL604 18/8 
6/30L2 11/6 DY87 6/8 KT61 9/8 PY32 10/- 
6AQ5 5/- EABC80 8/8 KT66 16/6 PY33 10/- 
61,25 12/- EB91 2/- N78 17/- PY81 6/- 
6SN7GT 4/- EBC33 7/9 PC86 10/8 PY82 6/- 
25L6GT 4/8 EBF89 6/- PC88 10/8 PY83 6/8 
30C18 12/9 ECC81 8/8 PC97 7/8 PY88 8/8 
30FL1 12/6 ECC82 4/- PC900 7/- PY800 7/- 
301.15 12/9 ECC83 4/9 PCC84 8/3 PY801 7/- 
30P4 11/9 F.CC85 6/- PCC89 9/8 R19 8/8 
30P19 11/9 ECH35 6/6 PCC189 9/8 U25 12/9 
30PL1 12/8 ECH81 5/9 PCF80 6/11 U26 11/8 
30PL1314/- ECL80 7/- PCF86 8/9 U191 12/- 
30PL1418/8 ECL82 6/8 PCF801 8/6 17251 14/- 
CCH35 18/- ECL86 7/8 PCF802 8/9 U329 14/- 
DAC32 6/9 EF39 4/6 PCF805 12/9 UABC80 
DAF91 4/8 EF80 4/6 PCF806 11/- UBF89 818 
DAF96 71- EPOS 6/9 PCL82 8/9 UCC85 7/8 
DF33 7/8 EF86 6/8 PCL83 11/9 UCH81 018 
DF91 2/9 EF89 4/9 PCL84 7/- UCL82 8/9 
DF96 7/- EF91 2/8 PCL85 8/8 UF89 e/- 
DK32 8/9 EF183 6/6 PCL86 8/- UL84 8/8 
DK91 5/8 EF184 8/- PFL20011/8 UY41 7/- 
DK92 8/8 EH90 8/- PL36 9/8 If 

8b 
MI 

DK96 7/3 EL33 9/8 PL81 9/8 Z77 8/9 
Postage on 1 valve 9d. extra. On 2 valves or more, postage 
Od. per valve extra. Any Insured parcel against damage In 
transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 
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BRAND NEW FULLY GUARANTEED TRANSISTORS 

SFÖRD NEW LIST NEW PRICES 
154001 1/8 
1N4002 1/6 
154003 2/- 
1N4004 2/- 
154005 2/8 
1N4006 8/- 
1N4007 4/- 
1N4009 1/6 
1N4148 1/9 
20210 12/6 
20240 49/8 
20301 4/- 
20302 4/8 
20303 5/- 
20306 6/- 
20308 8/- 
20309 6/- 
20371 4/8 
20374 5/6 
20381 6/- 
20382 6,!- 
20383 5/- 
2N404 4/8 
25696 8/6 
25697 8/8 
25698 8/8 
25706 2/- 
25706A 2/ 
25707 9/66 
25708 8/- 
25914 4/8 
25918 4/8 
25918 7/6 
2N919 4/- 
25920 5/- 
25922 8/8 
2N930 678 
251131 6/- 
2N1132 8/8 

2N1304 5/- 
251303 4/9 

2x1306 5/- 
2N1306 6/- 
251307 5/- 
251308 6/- 
2N1309 6/- 
251613 4/6 
252147 16/- 
252160 12/6 
252287 35/- 
252646 10/8 
2N2904 (31- 
252905 7/8 
252925 4/- 
252926 2/8ßA110 
253011 5/- 
253053 5/- 
2N3054 10/- 
253055 15/- 
253702 2/8 
2N1703 2/8 
253704 8/8 
253705 8/8 
2N3707 8/- 
253709 2/8 
253710 2/6 
2N3711 2/6 
253730 10/- 
253731 12/8 
253794 2/6 
253819 7/- 
253820 17/6 
253823 17/8 
254058 8/6 
254061 3/- 
2N4286 3/- 
254288 8/- 
2x4289 8/8 
254290 8/- 
2N4291 3/- 
254292 8/- 
40362 11/- 
2002 12/- 
28001 10/- 
28002 19/8 
28003 9/8 
28004 9/8 
28005 14/- 
28012 35/- 
28013 20/- 
28017 15/- 
28034 12/6 
28036 25/- 
28320 9/- 
28321 6 /- 
28322 7/6 
28323 10/- 
28324 12/8 
28512 9/8 
28701 8/6 
28702 11/-BFY51 
28731 8/8 
28732 8/6 
28733 9/6 
AA178 8/8 
AAY12 5/- 

AAZ12 4/- 
AAZ13 2/6 
AAZ17 2/- 
AC126 61- 
AC127 5/- 
AC127Z 10/- 
AC128 5/- 
AC153 4/- 
AC154 3/- 
AC189 8/- 
AC176 51- 
AC187 8/- 
AC188 6/- 
ACY17 6/- 
ACY18 4/- 
ACY19 5/- 
ACY2O 4/- 
ACY21 418 
ACY22 3/6 
ACY28 3/8 
ACY34 4/- 
ACY36 5/- 
ACY39 11/- 
ACY40 8/- 
AD140 10/- 
AD149 10/- 
AD161 7/8 
AD16'2 7/6 
ÁF102 12/6 
AF114 6/8 
AF715 6/- 
AF116 6/11 
AF117 5/- 
AF118 12/8 
AF124 8/- 
AF125 5/- 
AF126 4/- 
AF127 4/- 
AF139 6/- 
AFI78 
AF181 8/6 
ÁF188 8/- 
AF239 8/- 
AFY19 32/6 
AFZ11 12/8 
AFZ12 15/- 
A8Y26 5/- 
AOY27 6/6 
ASY28 5/- 
A8Y29 8/- 
ASY67 9/6 
A8Z21 8/6 
AUY10 19/8 
B3M 19/8 

5/- 
BAY31 2/- 
BC107 2/6 
BC108 2/8 
BC109 2/8 
BC113 5/- 
00116 9/- 
BC118 7/80023 
BC134 7/6 
BC135 6/- 
BC136 7/- 
BC137 8/- 
BC138 8/- 
BCY30 5/6 
BCY31 8/-0042 
BCY32 10/- 
BCY33 4/- 
BCY34 5/- 
BCY38 8/- 
BCY39 9/6 
BCY40 8/6 
BCY42 5/- 
BCY43 5/- 
BCY70 4/- 
BCZ11 7/6 
BC147 8/9 
BC148 2/9 
BC149 6/-007801 
131,152131,152 6/- 
8E194 3/6 
8F1 3/- 
BD 124 12/6 
BEN3N3000 5/- 
8E115 5/- 
8F154 8/- 
8E158 6/- 
BF169 12/- 
8E163 8/- 
BF167 51- 
8F173 6/- 
BF180 7/8 
8F181 7/8 
BFX30 6/- 
BFX88 5/- 
BFY20 12/8 
BFY60 4/8 

4/- 
BFY52 4/6 
BFY53 8/6 
BFY64 8/8 
BLY10 20/- 
BLY11 22/6 

BP Y10 19/8 
881(20 8/6 
B8X21 7/6 
B8X76 3/- 
1381(27 41- 
08Y28 5/- 
BSY29 5/- 
813Y50 6/- 
B8Y53 5/- 
88Y66 5/- 

INTEGRATED 
CIRCUITS - 
Type I 12+ 25+ 100+ 500+ 
U L914 8/6 7/9 7/3 6/9 6/6 
U L923 12/6 11/9 II/- 10/- 9/3 
SL403A 42/6 41/- 40/- 37/6 35/- 
MC1303 52/6 48/- 45/- 40/- 35/- 
MC130455/- 50/- 47/6 42/6 37/6 
PA246 52/6 48/- 45/- 40/- 35/- 

B8Y67 5/- 
68Y95A 3/- 
B8Y95 3j- 
BY100 3/8 
BY103 4/6 
BY126 3/- 
BY127 4/- 
BYZ1O 8/- 
BYZ11 7!- 
BYZ1.2 8,- 
BYZ13 5/- 
BYZ75 20/- 
BYZ16 12/6 
0ET102 8/- 

2N3055 15/. 
Mullard 115watt 
Silicon Power 

25 + 131 
100 + III- 

2N38I9 71- 
Texas F.E.T. 

25 + 61- 
100 + 5/3 
500 + 4/9 

IN4003 and 4 21- 
1 AMP 300-400v 

25 + 1/9 
100 + 1/6 
500 + 1/3 

2N2646 1016 
Motorola 

Unijunction 
25 + 8/9 

100 + 7/6 
500 + 6/9 

0ET103 4/8 
MPFIO.2 8/6 
MPF103 7/- 
MPF104 7/6 
MPF106 8/- 
0A5 3/- 
0A7 4/- 
0A9 2/- 
OA10 5/- 
0A47 2/- 
0A70 2/- 
0A71 2/- 
0A73 2/- 
0A74 2/- 
0A79 2/- 

0A85 2/6 
0A86 4/- 
0A90 2/- 
0A91 1/6 
0A95 1/6 
0A200 1/6 
OA202 2/- 
OA210 b/- 
0A211 7/6 
OAZ225 7/6 
OAZ228 7/6 
0AZ229 9/6 
OAZ231 9/6 
OAZ234 7/6 
OAZ238 9/6 
OC16 8/8 
0019 7/6 
OC20 19/8 
0022 9/8 
0C23 10/- 

AF139 6/- 
Siemens V.H.F. 

25 + 5/3 
100 + 4/6 
500 + 3/9 

AFI86 8/. 
Mallard V.H.F. 

25 + 7/- 
100 + 6/- 
500 + 5/- 

5/- OCI70 
25 + 4/3 

100 + 3/6 
OCI7I 6/- 

25 + 5/3 
100 + 4/6 

BY126 3/- 
Mallard BOOv 

tic 1 

25am +p 

Plastic 
2/6 

125 + 2/3 

B- Muïard 1000v 
1 amp Plastic 

25 + 3/3 
100 + 3/ 

OBOB 
BYZ13 51- 
Mallard 6a 200v 

25 + 4/- 
100 + 3/6 
500 + 3/- 

BTI02/500R 
15/- 

Mallard 
Thyristor 

500 p.l.v. 6.5a 
25 + 12/6 

100 + III- 

esaminisam 
BCI07/8/9 

2/6 ea. 
I.T.T. Planar,. 

25 + 2/3 
100 + 2/- 
500 + 1/9 

0A200I0A202 
2/. 

SILICON Diodes 
25 + 1/6 

100 + 113 
500 + 1/1 

OCP71 916 
Mallard P 

1 

1916 
25 + 17/3 

100 + 14/9 
500 + 13/6 

0024 10/- 
7/6 

OC26 b/- 
0C25 12/8 
0029 12/6 
0035 10/- 
0C36 12/8 
0041 b/- 

8/- 
0C43 8/- 
0044 4/- 
0045 3/6 
OC46 5/8 
0070 2/6 
OC71 8/- 
002 5/- 
OC73 8/- 
OC74 6/- 
0075 6/- 
006 5/- 
0077 3/- 5/-Mullard 
0081. b/- 
008 5/- 
00832 5/- 
0084 5/- 
0084 b/- 
0022 10/- 
00123 10/- 
OC139 6/- 
00140 7/6 
OC141. 15/- 
00169 4/- 
00170 5/- 

01 071 6/- 
00200 7/6 
0C201 9/8 
00202 12/6 
0C203 7/8 
00204 8/- 
00202 12/6 
00206 15/- 
OC207 15/- 
OCP71 19/6 
ORP12 I0/- 
ORP60 8/ - 

OC42 6/- 
Mallard 

25 + 5/3 
100 + 4/9 
500 + 4/3 

OC28 12/6 
Mallard Power 

25 + 11/- 
100 + 10/- 
500 + 8/6 

0045 3/6 
Mallard 

25 + 3/- 
100 + 2/6 
500 + 2/- 

OC71 3/- 
Mullard 

25 + 2/3 
100 + 2/- 
500 + 1/9 

OC75 5l- 
Mallard 

25 + 4/3 
100 + 3/6 
500 + 3/- 

BCY34 5/- 
Mallard 

25 + 4/3 
100 + 3/9 
500 + 3/6 

0C20 19/6 
100v 

25 + 15/9 
100 + 14/6 
500 + 13/3 

1x4001 and 2 1/6 
I amp 100-200v 

25 + 1/4 
100 + I /2 
500 + 1/- 

IN4005 2/6 
600v I amp 

25 + 2/- 
100 + 1/9 
500+1/6 

ZENER DIODES 
400 MW 5% 
BZY88 Range 
All Voltages 

3.3v -33v 3/6 
25 + 219 

125 + 2/9 
500 + 1/9 

1000 + 1/7 
any one type 

- 
IN4006 IN4007 

600v 3/- 1000v 4/. 
25+2/10 3/3 

100+216 2/9 
500+2/3 2/6 lat 
0C139 5/- 

Mallard 
25 + 41- 

100 + 3/3 
500 + 3/- 

0C140 7/6 
Mallard 

25 + 6/- 
100 + 5/- 
500 + 41 

PLEASE NOTE MINIMUM ORDER SHOULD BE 10/ - 
Quantity 
7230401 
from stock 
Please add 

Prices 
Ex. 4. 

at 
1/6 

100+ Phone (01) 
All listed devices are 

time of going to press 
post packing to your 

I aRDIO 

New Autumn List. New devices, 
New prices. Ask for List 36. Send 

for free copy- 
any type Discounts 10% on 

t an one one 
Telephone one 

EDGWARE 
o1-727 /o08 NOON 

W.2 

,.. 

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. 

C. & G. Electronic Servicing 
R.T.E.B. Radio/T.V. Servicing Certificate 
Colour T.V. Servicing 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF-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. 

j- 
INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

EST. 1891 

Dept. 171, Intertext House, Stewart% Road, London, 5.W.8. 

Please send me the ICS prospectus-free and without obligation 

(state Subject or Exam) 

NAME 

ADDRESS 

10/70 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

495 



Head Office and Warehouse Z & I AERO SERVICES LTD. Retell Shop 

44A WESTBOURNE GROVE 15 TOTTENHAM COURT ROAD 

LONDON W2 Nease send all correspondence and Mau -Orders to the Head Office LONDON W1 

Tel. PARK 55411213 When sending cash with order, please include 2/6 in £ for postage and handling Tel. LANyham 1409 

MINIMUM CHARGE 2/6. No C.O.D. orders accepted Open all day Saturday 
PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN 

PLEASE NOTE THAT ALL PRICES ARE IN DECIMAL PARTS OF L, I.E. IN NEW PENCE 

0A2 0.38 SARI 0.35 6EJ7 0.85 6Y6G 0.85 EF41 0.86 EZ40 0.45 PCL88 0.90 
0.93 

U78 0.30 
U191 0.75 

0A3 0.45 6AR6 0.40 6EW6 0.86 7Y4 0.80 EF42 0.70 EZ41 0.46 PCL800 
U201 0.35 

OBI 0.35 6A95 0.35 6F1 0.70 9BW6 0.50 First Quality Fully Guaranteed EFAO 0.25 EZ80 0.25 PCL8010.70 
U281 0.40 

OB3 0.80 6A870 0.80 6F5 0.50 1002 0.50 EF83 0.55 EZ81 0.28 PD500 1.50 
0.60 U282 0.40 

003 0.88 SATO 0.30 6F60 0.30 1001 0.50 EF86 0.35 GY501 0.80 
0.40 

PF86 
PF 0.85 

0.35 6AU6 0.25 6F11 0.38 10 0.40 EF86 0.28 (1230 
0.88 PFL2000.70 

11301 0.40 

IB3GT 0.38 6AV6 0.30 6013 0.38 10F1 0.90 Am EF89 0.28 
0.33 

0231 
(1Z32 0.48 PL33 0.35 

11403 0.50 
U404 0.40 

I14 0.20 1114EF91 0.35 
6BÁ6 0.55 
6BÁ6 0.25 

6F15 0.65 
6F15 0.65 

10F9 0.50 BRAND 10018 0.45 EF92 0.40 
EF95 0.30 

GZ33 0.70 
HABC80 

PL36 0.55 
PL81 0.50 

U801 1.00 
UAB080 

I 0.35 
Iß484 0.27 

6ßE6 0.30 
6605 0.80 

6F1 0.45 
60233 0.80 

1L1 0.45 
1OLD110.80 0.F97 0.65 0.95 

01K90 0.35 
PL82 0.45 
PL83 0.46 

0.36 
0.50 

I95 0.25 6BF6 0.50 6F24 0.75 10P13 0.55 EF183 0.30 
KT66 1.70 PL84 0.40 

17AF41 
0.56 

IT4 0.25 611116 0.45 61'25 0.75 10Pî4 1.10 ELECTRONIC VALVES EF184 0.85 
1.75 PL302 0.80 

UAF42 
0.50 

I174 0.27 61336 0.45 6F26 0.35 12AB5 0.60 EF800 1.00 KT88 
1.16 PL504 0.80 

UBC41 
0.40 

IU5 0.50 6BK7A 0.55 6F28 0.60 12A08 0.40 EK90 0.80 N78 
PL508 0.90 

UBC81 
0.40 

IV2 0.45 6BL7GTA 6J4 0.50 12AD6 0.40 25 MGT 0.60 50115 0.46 CY31 0.35 ECC81 0.33 EL34 0.50 PAB080 
0.40 PL801 0.80 

11131,80 
0.85 

IX211 0.40 0.85 6d5GT 0.30 12AL5 0.45 30A5 0.45 50(15 0.40 DAF96 0.42 F0082 0.80 EL36 0.50 
PC86 0.60 PL802 0.75 

UBF89 
0.50 

2021 0.35 6BN5 0.48 627 0.45 12AQ5 0.43 30AE3 0.40 5000601.85 DF96 0.42 ECC83 0.30 EL41 0.56 
PC88 0.60 P3184 0.50 

UBL1 

3A4 0.35 6BN6 0.40 6KOGT 0.55 12AT6 0.30 3001 0.30 50L6GT0.50 DK40 0.55 ECC84 0.30 EL4I 0.58 
0.60 PY31 0.30 

UBL21 0.60 

3B28 2.15 6BQ5 0.25 6K7 0.85 12AT7 0.33 30015 0.80 83A1 1.50 DK92 0.50 ECC85 0.60 EL81 0.55 PC97 
PC900 0.48 PY33 0.63 

U092 0.85 

3BP1 2.75 6BR8 0.85 6K80 0,35 12A116 0.30 30017 0.85 85A2 0.40 DK96 0.4E ECC88 0.40 EL83 0.42 
0.25 PCC84 0.40 PY80 0.86 

UOC85 0.40 

3Q4 0.40 6B07 1.30 6K23 0.55 12A1.17 0.30 30C18 0.75 90AV 2.50 DL96 0.42 F0089 0.50 EL84 
0.43 PC085 0.40 PY81 0.30 

UCF80 0.56 

394 0.35 6BW6 0.85 6125 0.75 ]2AV6 0.33 30F5 0.85 9001 0.60 DY86 0.33 ECC91 0.20 EL85 
0.40 PC088 0.55 PY82 0.30 

U(11121 0.60 

3V4 0.45 6BW7 0.70 6L6GT 0.45 12AV7 0.50 30FLI 0.70 900V 1.25 DY87 0.35 ECC189 0.60 
0.35 

EL86 
EL90 0.35 PCC89 0.50 PY83 0.38 

UC1142 0.70 

5R4GY 0.80 6BX6 0.25 6L7 0.40 12AX7 0.30 30FL12 0.93 807 0.50 DY8O2 0.50 ECF80 
0.35 EL95 0.35 0.55 PY88 0.40 ÚC1143 0.75 

'5Ú4G0.33 6B26 0.35 6L18 0.45 12AY7 0.70 30FL14 0.75 811A 1.60 E55L 2.75 ECF82 
0.75 EL360 1.15 

,PCC189 
PC0805 0.85 PY500 1.00 ÚC11810.75 

5114GB 0.4E 604 0.33 61.1)20 0.40 12BT4A0.55 30L1 0.40 8124 3.50 E8800 0.85 ECF83 
0.65 EL803 1.00 PC0806 0.80 PY800 0.50 UCL81 0.85 

5V4G 0.4E SCOOT 0.40 6N7GT 0.40 12BA6 0.86 30L15 0.85 813 3.75 E13OL 5.00 ECF86 
EL821 0.55 PCF80 0.80 PY801 0.50 UCL82 0.35 

5Y3GT 0.82 60A4 0.28 6P1 0.80 12BA7 0.35 30L17 0.80 866A 0.76 E18OF 0.95 E0F8041.50 
0.70 EL822 0.90 PCF82 0.35 P230 0.35 UCL82 0.35 

5Z3 0.50 
5Z4G 0.40 
6/30L2 0.75 
6AB4 0.85 
6AF4A 0.50 
6AG7 0.40 
6AR6 0.50 
6AJ8 0.30 
6AK5 0.30 
64K5 0.57 
6AL3 0.43 
6AL5 0.20 
6AM5 0.32 
64116 0.33 
6AQ5 0.35 
6AQ6 0.55 

6047 0.50 
6CB6 0.30 
601)604 

1.15 
6007 0.50 
60116 0.55 
SOLO 0.50 
6CW4 0.88 
6CY7 0.65 
603 0.45 
6006 0.75 
6DK6 0.48 
61)Q6B 0.63 
6004 0.75 
SEAS 0.68 
6E117 0.30 

61128 0.65 
6Q7 0.40 
68A7 0.40 
6807 0.85 
68K7 0.35 
681.7GT0.35 
68N7GT0.35 
6ßQ7 0.40 
60117 0.40 
6T8 0.35 
6U4GT 0.60 
61J8A 0.40 
6VSGT 0.88 
6X4 0.30 
6X5GT 0.35 
6X8 0.55 

12BE6 0.35 
12BH7 0.40 
12BY7 0.55 
12K5 0.65 
12K7GT0.05 
12Q7G 0.30 
120117 0.85 
1407 0.80 
2007. 0.45 
20L1 1.10 
20P1 0.50 
20P4 1.10 
20P5 1.20 
2505 0.50 
25L6GT 0.45 
2524G 0.30 

301112 0.80 
30P19 0.80 
30PL1 0.70 
36PL13 0.93 
30PL14 0.90 
3543 0.55 
35A5 0.75 
35B5 0.65 
3505 0.40 
3505 0.70 
35L6GT 0.50 
35W4 0.30 
3523 0.60 
3524(2 0.30 
35Z5GT0.40 
50A5 0.70 

5642 0.65 
6080 1.50 
6146 1.50 
6146B 2.50 
6360 1.25 
6939 2.15 
7199 0.75 
7360 1.80 
7586 1.25 
7895 1.25 
9002 0.85 
9003 0.50 
AZ1 0.48 
AZ31 0.55 
CBL1 0.80 
CBL31 0.90 

EAB0800.35 
EAF42 0.56 
EBC33 0.50 
EBC41 0.55 
EBC81 0.30 
EBF80 0.40 
EBF83 0.40 
EBF89 0.30 
EC53 0.50 
E080 0.80 
ECOS 0.60 
E090 0.35 
EC92 0.35 
EC93 0.50 
EC8010 2.25 
ECC40 0.60 

E01142 
ECH81 0.30 
E0183 0.40 
E01184 0.45 
ECL80 0.40 
ECL81 0.45 
ECL82 0.85 
ECL83 0.65 
ECL84 0.56 
ECL85 0.55 
ECL86 0.40 
ECLL800 

1.50 
EF37A 0.60 
EF39 0.40 
EF40 0.50 

ELL80 0.75 
F1134 0.90 
EM71 0.75 
F11180 0.40 
EMR1 0.60 
EM84 0.35 
EM87 0.55 
EN91 0.36 
EY51 0.40 
EY80 0.45 
EY81 0.40 
RY83 0.55 
EY86 0.40 
EY87 0.43 
EY88 0.43 

PCF84 0.50 
PCF86 0.60 
PCF87 0.85 
11(1F8ß10.50 
PCF8020.50 
P(10805 0.75 
PCF8060.70 
PCF808 0.75 
PC112000.70 
PCL81 0.50 
PCL82 0.35 
PCL83 0.65 
PCL84 0.85 
PCL85 0.40 
PCL86 0.45 

QQV2.6 
2.15 

QQV03-10 
1.25 

QQV03-20A 
5.25 

TT21 2.65 
TT22 2.80 
1118/20 0.75 
1125 0.75 
U26 0.76 
U31 0.45 
1.137 1.50 
U52 0.33 
U76 0.30 

UCL 0.80 
11F42 0.60 
ÚF43 0.80 
UF80 0.85 
UF85 0.40 
ÚF89 0.35 
UL41 0.65 
11L84 0.30 
1C9184 0.20 
UY1N 0.60 
UY11 0.65 
UY41 0.46 
ÚY82 0.50 
ÚY85 0.80 
2803U 0.90 

TRANSISTORS SYNCHROSCOPE TYPE C1-5 SILICON MAINS POWER 
Quantity prices quoted on request 

2N4 0.17 28003 1.00 BCY34 0.30 :. RECTIFIERS 
2N44444 Á 0.25 29034 1.00 BC Y72 0.20 .- 
21,1696 0.20 28102 0.40 110211 0.40 
2N697 0.23 28104 0.50 BDI21 0.80 0 0 DD000 60p i.v. 500111A Wire ended 0.15 

2N698 0.40 28701 0.50 B0123 0.95 KD101B 50p.i.v. lA Stud mounted 0.15 

0N705 0.70 
2N706 0.15 

2S707 
20746 

0.50 
0.30 

ßF115 0.20 
BF167 0.25 Ob b 1r 

KD202A sop]. e' IA Stud mounted 0.25 
RS21AF 1ß0p.,.1. 500mA wire ended 0.50 

2N708 0.20 AC713 0.15 BF173 0.30 R9210AF 100p.í v 750mA Wire ended 0.20 

2N753 0.25 AC125 0.30 ßF181 0.26 ® 8X631 100p.ß v. 750mÁ Stud mounted 0.20 

'1Nß29. 0.80 ÁC126 0.25 ßF184 0.25 r KD202G 100p.í v 1 A Stud mounted 0.15 

2N930 0.35 AC127 0.20 BF185 0.20 d n: KD202V 100p.i.v. 34 Stud mounted 0.25 

2N987 0.35 AC128 020 BF194 0.20 t r Yq 
D242 109p.i.r l0A Stud mounted 0.30 

0.20 
2N1131 0.40 AC153 0.25 BF195 0.15 ` `" I8121 150p.i.v. 20OrnA Wire ended 

Wire 0.15 
2NI132 0.45 
2NI184 1.25 

AC154 
AC157 

0.15 
0.20 

BF196 0.20 
ßF197 0.20 

íN3193 200p.í.1 750mA ended 
KD202F 2000,.1 1.4 Stud mounted 020 

Stud 0.30 
.2N3301 0.40 
2N1302 0.25 

41,169 
AC176 

0.10 
0.25 

BFX88 0.25 
BFY17 0.40 

q, 
- 

KD202D 100p.i.v. 3A mounted 
BYZ13 200p.í.. 6A Stud mounted 0.40 

Wire 0.25 
2N1304 0.25 
2N1305 0.25 

A0187 
AC188 

0.30 
0.30 

BFY19 0.60 
BFY50 0.25 

___ ® IN645 225p.v.v. 400inA ended 
D226V 300p.i.v. 300mA Wire ended 0.15 

Stud 0.20 
2N1300 0.25 
2N1307 0.80 

ACY17 
ACY18 

0.30 
0.20 

BFY51 0.20 
BFY52 0.25 3 -in tube fitted with telescopic viewing hood, giving 

KD2021 300p.i.v. IA mounted 
I8113 400p.i.v. 400mA Wire ended 0.25 

Wire 0.26 
2N1308 0.40 
2N1309 0.35 

ACY19 
ACY20 

0.25 
0.20 

BSY26 0.25 
BSY27 0.30 

bright display in full daylight. 
Bandwidth 10 cis -10 me/r. Triggered sweep pre-set at 

Free- 

DD006 400p.i.v. 500mA ended 
DD216 400p.i.v. IA Wire ended 0.30 

6A Stud 0.25 
2N1613 0.25 ACY21 0.20 BSY28 0.30 1-2-5-10-30-100-300-1000-3000 µsec per stroke. 

built-in 
BY7.1.2 400p.i.v. mounted 

35A Stud 1.50 
2N1711 0.30 
2N1750 0.75 
2N2147 0.75 
2N2160 1.25 
2N2217 0.30 
2N2218 0.40 
2N2219 0.45 
2N23694 0.25 
2N2477 0.65 
2N2646 0.60 
2N2005 0.50 

ACY22 
ÁD140 
AD149 
AD761 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF125 

0.15 
0.80 
0.50 
0.35 
0.35 
0.25 
0.30 
0.25 
0.20 
0.45 
0.25 

BSY65 0.20 
BSY95A 0.20 
0016 0.75 
0022 0.65 
0023 0.60 
0024 0.60 
0025 0.40 
0026 0.30 
0028 0.60 
0029 0.85 
0030 8.75 

running time base 20 cis to 2000kc/s with 
crystal calibrator providing timing marks at .05-.2-1-5- 
20-100 µ sect 5%. 
Amptihide calibrator directly calibrated M volts. 
Input attenuator 1-10-100. 
Power supplies 127/230v AC. 

PRICE 239.00. Packing and carriage l.á0 

00716 400p.i.v. mounted 
1027AF 600p.i.v. IOOmA Wire ended 0.20 
1N649 600p.i.v. 400mA Wire ended 0.35 
18115 600p.i.v. 400mA Wire ended 0.40 
1N2ß71 600p.i.v. 750mA Wire ended 0.20 
BY127 600p.i.v. IA Wire ended 0.15 
By Ho 700p.í.1. 450mA Wire ended 0.20 
DD058 800p.í.1. 500mA Wire ended 0.35 
BYZIO 800p.i.v. 6A Stud mounted 0.40 
1N5399 1000p.í.1. 1.5A Wire ended 0.25 
1N5408 I000p.i.v. 3.4 Wire ended 0.50 

MINIATURE 1 -IN CATHODE RAY TUBE 

2N2923 0.15 AF12o 0.25 0(135 0.50 TYPE DH3-91-1CP1-1CP31 
2N2924 0.15 4F127 0.25 0(136 0.60 63v heater. Anode voltage 500v. Sensitivity Y plates 
2N2926 0.15 AF178 0.40 0042 0.30 Á5v/cm; X plates 521/eIn (typical) Y plates suitable for 
2N3ß53 0.30 AF186 0.50 44 0.20 aesymmetrical deflection. Green face, mediu.npersistence. INTEGRATED CIRCUIT 
2N3055 0.75 

0.35 
AF239 
AE211 

0.40 
0.45 

0045 0.20 
007 0.20 PRICE £B.O.Op.p.O.^5 

22N3133 18'3134 0.50 ASY26 0.25 007/ 015 AMPLIFIERS 
2N3391 0.20 Á9Y27 0.30 0072 0.25 
2N3392 0.15 ASY28 0.30 0073 0.40 

CARTRIDGE TYPE 11332 EHT RECTIFIER 
2N33ß3 0.15 ASY29 0.30 0C 5 0.25 CA3005 RF amplifier, 100mc/s bandwidth .. .. £1.86 

2N3394 0.15 
2N3395 0.20 

A8Y54 
ASY'79 

0.25 
0.50 

0076 0.25 
0078 0.25 10,0000.í.v. Rectified current 350m.á mat. Surge current 

£7.00 

CÁ3012 Wide Band Amplifier for IF applications .. 1.10 
CA3020 550m09 Audio Amplifier .. 1.60 

2N3402 0.15 ASY77 0.85 0078D 0.20 30 Amps. PRICE CA3036 Two super -alpha pairs for stereo pick-up 
291.3403 0.15 ASY82 0.20 0081 0.25 systems .. .. .. .. 0.96 

2N3404 0.35 Á9Y86 0.20 00810 0.15 CA3052 Latest addition to RCA range. Four -in -one 

2N3414 0.20 BC107 0.15 0083 0.20 amplifier .. .. .. .. .. 2.10 
2N3415 0.15 B0108 0.15 00139 0.35 I9 NOW READY PÁ22» 1.2 watt Audio Amplifier .. .. .. 3.25 
2N3416 0.25 ßC109 020 00140 0.40 OUR NEW 1970l1971 CATALOGUE PÁ2341 watt Audio Amplifier .. .. .. 1.30 

2N3417 0.25 ßC113 0.40 00141 0.80 AND AVAILABLE FREE OF CHARGE. PLEASE PA237 2 watts Audio Amplifier .. .. 2.00 
2N3702 0.15 ßC118 0.30 00170 0.26 M(11î090-G.P. operation] Amplifier .. .. 1.15 
2N3703 D15 ßC134 D30 00171 025 AND ADDRESSED SEND QUARTO STAMPEDTÁ4263 3 -stage direct coupled Amplifier .. .. G75 

2N3704 0.20 B0147 0.20 00200 0.30 ENVELOPE FOR THIS VALUABLE SOURCE OF TÁ4293 3 -stage direct coupled Amplifier .. .. 1.00 

2N3707 0.20 B0148 0.15 OC201 0.60 TAA320 MOST input -I- bi -polar stage .. .. 0.66 

2N3709 0.15 ßC149 0.15 00202 0.65 REFERENCE LISTING MANY THOUSAND TYPES TÁ0100 All active components required to construct 

2N3710 0.15 
2N3819 0.35 

ßC152 
ßC175 

0.15 
0.26 

00203 0.40 
00204 0.40 OF VALVES, TUBER ETC. , SEMICONDUCTORS, 

an AM receiver .. .. .. .. E.E6 
8L4034 3 watts Audio Amplifier .. .. .. 2.40 

2N3906 0.80 BCY30 0.35 00205 0.70 
28002 1.00 BCY33 0.26 00206 0.70 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRE 
Have you had your copy of "Engineering Opportunities" ? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available-without charge- 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations - Draughts- 
manship - Illuminating Eng. - Refrigeration - Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. - Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - 
Applied Electronics - Prac. 
Electronics Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng.- 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work-Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
Management. 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory and 
Appointment Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

164 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theore- 
tic Course for beginners in 
Radio, T.V.,Electronics,Etc 
A.M.I.E,R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & TelevisionServicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and you should send for your 
copy now-FREE and without 
obligation. 

'WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL EN G.. AERO EN G., MANAGEMENT, INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Er GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

British Institute of Engineering Technology 
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW! 
TO B.I.E.T., 453A, ALDERMASTON COURT, 
ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01-236 8080. Printed in England by Index Printers. Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon and Goteh (Aisia) Ltd.; South Afriea-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 Ss Od. PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the smitten 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. 



HENRY'S RADIO LTD MAIL ORDER AND INDUSTRIAL SALES DEPT' 303, EDGWARE ROAD LONDON W.2 01 723 1008 9 

ELECTRONIC COMPONENTS AND EQUIPMENT ELECTRONIC ORGANS, PUBLIC ADDRESS HIGH FIDELITY SALES 

AUDIO AND TEST GEAR DISCOTHEQUE EQUIPMENT AND DEMONSTRATIONS 

356 EDGWARE ROAD LONDON W.2 309 EDGWARE ROAD LONDON W.2 _ 354, EDGWARE ROAD LONDON W.2 

TEL. 01.402 4736 TEL. 01.723 6963 TEL. 01.402 5854 

OPEN MONDAY TO SATURDAY 9AM TO 6PM. THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY 

COMPLETE STEREO SYSTEM FOR £39 -IO -0 
HENELEC 5-5 STEREO AMPLIFIER. Inputs for ceramic cartridge. Aux/ 
Tuner. Output for 8 to IS ohms speakers. Silver with black and wood finish. 
British made. Size 121 x 3# x 6k. Fitted headphone socket. 
Complete system comprises 5-5 amplifier, Garrard 3000 or model 50 with 
9TAHC diamond cartridge. Pair E.M.I. 10watt speakers, twin tweeters and 
crossover with polished wood cabinets 18" x I I"x7". Also plinth and cover. 

COMPLETE STEREO SYSTEM 
(Rec. Price £50), £39.10.0 
p.p. 201- 

AMPLIFIER ONLY [13-19.6, 
P.P. 7/6 

TEI035 RECOMMENDED 
STEREO PHONES 39/6 

UNBEATABLE VALUE ! ! 

HENRY'S LATEST CATALOGUE 
New print. Now 350 pages. 6th Impression * COMPONENTS, TEST GEAR * EQUIPMENT, MODULES * SPECIAL OFFERS ETC. ETC. 
E verything for the constructor 
Complete with 101- value discount voucher for use 
with purchase. Price 7)6, p.p. 2/ - 

WHY NOT SEND AWAY TODAY? 
NEW. 8 page SEMICONDUCTOR LIST FREE no: 36 new ranges and a few 
circuits. 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS 300 kcjs BANDWIDTH. 
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC- 
TION. 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. 

PARTS TOTAL COST [6.19.6, p.p. 3/6 
DECODER £5.19.6, (FOR STEREO) p.p. 3/ - 
ASK FOR BROCHURE No. 3. 

New printed circuit design with full BUILD 
power output. Fully tuneable on 
both MW/LW bands. 7 Mullard YOURSELF 
transistors. Fitted 5in. speaker. Room 
filling power. Easy to build with 
terrific results. Two colour leather- QUALITY 
cloth cabinet with silvered front. All RADIO local and continental stations. 
Complete detailed instructions. 

Total cost [6.19.6, p.p. 6)6 Ask for Leaflet No. I. 

SINCLAIR Z30 75/- each, stereo 60 EB-10-0, PZS 79/6, 

EQUIPMENT PZb L6-19-6, z50 Es -9-6, PZ8 ES -19-6. 

SPECIAL OFFER 
2 of Z30, stereo 60, PZS (usually £23.10) f 9 or with PZ6 in place of PZ5 £21 

WHEN IN LONDON visit the new Disco Centre at "354" and 

component shop at "356" Edgware Road, W.2. 

TEST EQUIPMENT FOR YOUR HOME 
AFIO5 50k/v multimeter (illus.), price 
[8.10, p.p. 3/6, leather case 28/6 
200H 20k/v multimeter price E3-17-6, 
p.p. 31-, case 12/6 
TE20D RF Generator (illus.), price [1S, 
p.p. 7/6 
TE22D Matching Audio Generator, 
price [17, p.p. 7/6 
TE65 Valve Voltmeter, price E17-10.0, 
p.p. 7/6 
Full details and complete range in 
catalogue 

SLIM POCKET TEST GEAR 
SIGNAL TRACER INJECTOR 6 viumme SIGNAL TRACER 29/6 p.p. 1/6 

NEW 
WORLD'S LOWEST COST STEREO MAGNETIC 
CARTRIDGE 0/P 7mV. 20 c/s -20 Kc/s. Diamond Stylus. Fits 
most decks. Recommended for Quality and Performance 

Price 79/6 Model 940 

YOU CAN SAVE 25% brand new GARRARD 
(Post 7/6) COMPLETE LIST FREE ON REQUEST AND GOLDRING 
SP25mkll [I0-19-6, AP75 [16.19-6, SL65B [14-19-6, SL72B [25 GL69 [22 
SPECIAL Above with Sonotone 9tahc diam. 

OFFER Add £2, with magnetic add 70/-, with 
Goldring G800 add £7.10.0 

Also Fitted with 9tahc diamond 2025TC 
[9.15-0, 3000LM E9.15.0, Model 50 E9-15.0 
Plinths/Covers : Standard 99/6, p.p. 4/6. De luxe 

p.p. 6/-, SL72B type [8.10.0, p.p. 6/-. 
GL69 Type E9-15-0 p.p. 6/6. 

Goldring GL69 with plinth and cover and 
G800 cartridge (usually £51) [39.10.0. p.p. 12/6. 

NE25watt and 50watt RMS 

VI!'A' SILICON AMPLIFIERS 

LOOK AT THE 
SPECIFICATIONS ! 

0.3% Distortion at full power 
-1db I le/s to 40kc/s at full power 
Response -Idb I le/s to 100kc/s 

PA25 10 Silicon Transistors Differential input, 25watt rms into 8ohms, 
700mV input. Size only 5" x 3" x 2". 4 -hole fixing. 12watcs into 15ohms. 
Supplied with edge connector and harness. 
PASO 12 -Transistor Version, 50watt rms into 3 to 4ohms 
MU442 Power supply for one or two PA25 or one PA50 

PA25 E7.10-0, PASO £9.10-0, MU442 E6 

NEW SELF POWERED 
PREAMPLIFIERS 

Mains operated slim design Pre- 
amplifiers for use with any Power 
Amplifier. All Silicon FET/Transistor 
designs. Capable of driving up to 
4 -PASO Amplifiers. Push Button 
selection. All facilities. 

MODEL FETI54 STEREO PREAMPLIFIER 
Inputs for mag. Pickup, Tuner/Aux., Tape in and out. Response 20 c/s to 
30kc/s. Output adjustable up ta I volt. f20dB Boost or Cutout Controls. 
SI im design. Size 12° x 51" x IF. Price E 16-10-0 

MODEL FET 9/4 
Mono Preamplifier with built-in MIC MC XEC. Inputs for all Crystal and 
Ceramic cartridges, Tuner, Tape in nd out. 0/F and Response as FETI54. 
Size 106" x 4T" x 13". Price E12-10-0 

NO SOLDERING. JUST PLUG-IN CONNECTORS 

FREE 
Stock List 
No. 16/17 

on request 

BEST VALUE IN U.K. 
Choose from 100 complete stereo systems-Complete 
range of individual units also in stock. 
Demonstrations all day. Visit the new Hi-Fi Store 

100 STEREO SYSTEMS 
LOW CASH AND CREDIT/HP 
PRICES (Credit terms from £30 purchase -callers only). 

ELECTRONIC ORGANS 

COMPLETE RANGE OF COMPONENTS 
IN STOCK FOR ALL PURPOSES 

MODERN ALL BRITISH TRANSIS- 
TORISED DESIGNS AVAILABLE AS 
KITS OR READY BUILT VENEERED 
CABINETS FOR ALL MODELS 

"49 NOTE, 61 NOTE SINGLE MANUAL 
DESIGNS ALSO TWO MANUAL 49 
NOTE 

"KITS AVAILABLE IN SECTIONS AS 
REQUIRED 

"NEW PAX DISCOTHEQUE CENTRE 
'AT "309" 

RADIO 
HENRY' 

o FOUR ELECTRONICS CENTRES ooWÄRos 
303.309.354.356 EDGWARE ROAD LONDON W.2 


