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THE RELIABLE 

SOLDERING INSTRUMENT! 

SEND COUPON FOR LATEST LEAFLET 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON SW4 
Telephone 01-622 0291/3 

NAME 

7 

ADDRESS I 

PW176 
L 

ELECTRON I!E 
RAPI D 

MAIL ORDER 
SERVICE 

EVERYTHING BRAND NEW AND TO EXACT 
SPECIFICATION NO SURPLUS GOODS 

AMPLIFIER KITS 
PEAK SOUND P.W. DOUBLE 12 . 

Complete stereo kit including cabinet, but less panel and other 
metalwork. £23 net. Available in separate packages as follows: 
Main amplifier kit £3.19.6 per channel, net. Accessories 19/ - 
mono, 36/- stereo. 
Pre -amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono, 
27/3 stereo. 
Tone control kit 19/- per channel, net. Accessories 8/9 mono, 
22/6 stereo. 
Power supply kit £4.10.0 mono or stereo, net. 
Cabinet kit £2.12.6 net. Metalwork available separately from 
other sources, details on request. 

30 WATT (designed by Dr. A. R. Bailey). Published May 1968 
W.W., modified November 1968 W.W. 
Full kit for main amplifier £9.9.6 (less power supply). Transistors 
only for main amplifier £7.9.6. PC board supplied free with above 
kit. Heat sinks for output transistors 8/6 extra. 
Power supply kit, unregulatf' su lier 1969 circuit £4.14.0: 
Regulated version, 60V 1 6A limiting, rr-nt`rant 
characteristic: does not nee 8.10.0. T r 

only: 0-25-45-50V 2A 58/ 
8 x 8 watt Stereo only. 
50mV into 1 MO, output into 
supply. Kit complete £16.10 

BARGAINS IN 
ELECTRONIC CONe_ 
Ultra low -noise resistors (under 0I 
Metal oxide, 2% tolerance, range 1052 to . 

series available. zW rating. 1-24 10d. each; 
up 8d. each. (Ohmic values may be mixed to 
Potentiometers, carbon track, long plastic spi:. 
linear 2200 to 22MO 2/6 each; log 4.7KO to 2 
Dual gang stereo -matched lin or log 10K to 1 

Stereo balance log/anti-log 10K, 47K, 1 MO or 
All types available with ;A D.P. switch 2/3 extra. 

TRANSISTORS, etc. 
2N696 5/6 2N3704 3/9 BC107 3/6 
2N697 6/- 2N3705 3/5 BC108 a/- MCI 
2N706 3/5 2N3707 4/- BC109 3/6 MJ480 
2N1302 4/- 2N3794 2/11 BC125 12/- MJ481 2,, 
2N1303 4/- 2N4286 2/11 BC126 12/- MJ491 31Í- 
2N1304 4/- 2N4289 2/11 BC148 3/3 MPF103 11/6 
2N1305 4/- 
2N2147 18/9 
2N2926yel low 1/9 

2N4291 2/11 
cheapest FET: 

BC149 
BC169 

4/3 
2/3 

MPF105 
0A47 

7/6 
1/9 

2N2926green 2/3 
2N5163 5/- BC1S3L 2/- 0A90 1/3 

2N3053 5/3 40361 12/6 BC164L 2/3 OA91 1/3 
2N3054 15/9 40362 16/9 BD124 16/- 0A202 2/- 
2N3055 16/6 AD149 17/6 BFX85 8/3 P346A 5/9 
2N3702 3/6 AD161 1, 14/- BFX88 7/9 TPMD 
2N3703 3/3 AD162 f pr. BFY50 4/9 (=ORP12) 6/ - 

Large capacitors, high ripple current types. 200011F 25V 7/-; 
2000µF 50V 9/3; 5000µF 25V 10/3; 5000µF 50V 17/6. S-DeC 
30/6; 2-DeC DeCstore 69/6; 4-DeC 119/6. 

DISCOUNTS (on all but net items): 10% for total order value 
of £3 or over. 15% for total order value of £10 or over. 

POSTAGE and packing: on orders up to £1 add 1/-. Over £1 
post free in U.K. Overseas orders welcomed: carriage charged at 
cost. 

CATALOGUE gives further details of above products and much 
information on semiconductor characteristics etc. 1/6 post free. 

ELECTROVALUE 
(Dept. P. W.11) 

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, 
SURREY. Tel: Egham 5533 



FLOG LIST No.4 
FANTASTIC 
BAR 

Fehus 
, \tattle 

a I 

"2'x 0 
PAGES 

PRICE 1/ - 

disco ail 
1.p systems. 

WIEN. It's Unequalled 
L Model FM\ -1517 AM /FM í9e 

Seeren Tuner with Decoder Value Ibl. 

. 

Complete with 2 yason blgn For pn1v 
compliance speaker enclosures 

nmatching 'rosewood'. 3 Vmei 
2. A. I. above but complete. wit 

h rd 2025TC latest deck, 
P &pempez super 
S no one STAHL Dimorar t sS fig 

F 

As 2. above hut 
SP 25 ,. ran. 

with taurauript,n,, 

fis en deck e7 rasa 
TELETON. its Elegant 

9. Famous F-2000 AM/FM 
Stavin Tuner ',Mk Decoder. Gra44' 
Complete with 2 laden high Reduce 

,.'eumpliance speaker eneloeuree 
te wtmlin matchng'rosewood.. 49 &ILK 

5. Aa 4, abea-e bur complete with: - 
Garrard. 2025Tk latest deck. 
Plinth 6 

perNease 

cover, 
onotoult STAO Diamond came. Ape.. 

4-Ár5. above but withfam u 
34.22 aeon -transcription des ck.69COia 

NOTW- All Prima are subject to Nitration 
wikhout prior nn c< as prevent stock. run out. 

TAPE * *cr 
rig= WrigigliWilke 

TELETON F -2p00 AM -FM 
:9171- STEREO TUNER AMPLIFIER 

1 N O6 X 
.0 1ION PAGEiII, 

I/p-COLOU aperR. 

III -21 SYSTEMS Front Page. 

AMPLIFIERS. Mixers 3 Black /Cold. 
Pre -amplifiers. 

BATTERIES. Chargers 4. Black/Gold. 
E.Bminatore. 

CABINETS. Chassis.. 5. Red/aloe. 
CABLES&Wires 6. Green/Blue. 

ELECTRICAL Eqpt.,, T. Brown/Blue. 
EX -GOVERNMENT Eq T. " " 
KNOBS O. Brown/Green 
LOUDSPEAKERS e. w " 

Cabinet a C.A 
MICROPHONES 9. Green/Gold. 
PEULS b SOCKETS 10. Green/Buff. 
RECEIVERS 
RECORD DECKS 11-Black/green. 

Record Players 11. " ' 

SCIENTIFIC. Gis I2, Brown/green 
SWITCHES 12. 
TAPE RE v ORDERS 12. 
TAPE reveries le. Gre 
TEST Eel MENT IS. 
TRANSF .AS..- 9.B 9i,/Yellow 
RECTIFIER Powe k/Green. 
TUNERS... 
MISCE LLANEut;',e ack/BUR. 
BARGAIN" PAR i'. lack/Pink. 
T. V. TUBES.. 
T IiANSISTONS.. 

Green/Yellow 
VALVES....... 

. AMPLIFIER 
IFSÉBÉÉR/Ii4W M STEREO 

MU, Apo. 3t. e- /-: 1{u-1/6: 91x-4/61 101E-1/ti' 14te-9/6; .hs.lO/eo. 

All items must be cleared as we are 
taking over a factory and warehouse 
in Arundel, Sussex in the New 
Year. 

* BUMPER ENLARGED 
19 PAGE FLOG LIST 
100's OF OFFERS. 
FILL IN THE COUPON NOW 
AND SEND TOGETHER 
WITH ONE SHILLING IN 
STAMPS TO ENSURE 
YOUR COPY 
r Ì 

POST NOW FOR "FLOG LIST" 
To TECHNICAL TRADING CO., PARK CRESCENT PLACE, 
BRIGHTON. Please send tree "Flog List", without obligation, to 

NAME 
BLOCK CAPITALS PLEASE 

ADDRESS 

L 
OR CALL AT YOUR NEAREST BRANCH 

PW 12.69 

* A FEW EXAMPLES ! * QUANTITY DISCOUNTS ! * GUARANTEED GOODS! 
MODULES with instructions 
ADASTEA Electric 21816 organ, 2218; E1316 Code 
eoellator, 22/8; E1317 Wireless code oscillator, 22/8: 
21818 Dual lamp flasher, 22/8. 

J517fl 
K/ 

FANTASTICALLY POPULAR 

* TAPE * 
We offer you fully tenstllised polyester/mylar and P.V.C. 
tapes of identical quality hi-fi, wide range recording 
characteristics as top grade tapes. Quality control manu- 
facture. They are truly worth a few more coppers( than 
acetate, tab -standard, jointed or cheap imports. TRY ONE 
AND PROVE IT YOURSELF. 

Standard Play Long Play 
Bin. 160ft. 2/3 3in. 225ft. 2/9 
lia. 300ft. 4/8 4in. 490ft. 516 
bin. 600ft. 7/6 bin. '900ft. 10/8 
Plie. 900ft. 10/8 Min. 1,200ft. 13/ - 

Tin. 1,200ft. 12/8 lin. 1,800ft. 18/8 
Double Play ... Triple Play 

lia. 300ft. 4/- 4in. 900ft. 18/- 
4ín. 6001/. 8/ Sin. 1,800ft. 215/ - 
bin. 1,200ft. 15/- S}tn. 2,400ft. 84/- 
5Tin. 1,800ft. 1916 710. 3,600ft. 44/- 
7in. 2,400ft. 27/- Quadruple Play 

3in. 600ft. 8/8 
Poetaye 1/- reel. 
Post Free legs 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE: Large tape storks at all branches. 

V.H.F. F.M. TUNER HEADS 
GORLA. The famous complete continental F.M. 
tuning heart in dye cast case complete with ECC85 
valve (I.F. 10.7 Mc/s) and tuning cord 19/- 
FERGUSON. Ditto slue 2 x 2 x 3in screened cage 
with 20085 valve 17/8 
EHRCORDEB. Tape recorder, 4 transistor complete 
with tape, mike, terrific value... .... ...... 25,19,0 
HONEYTONE. As above, but superior finish....26.19.0 

EAGLE. TE188 Signal Generator all wave, large 
size, super accuracy, big saving 17 gee. 
POSTAGE: Add lib., 1/-; 1116 2/8; 816., 416; 1015., 8/-; 
141b.. 7/8; 821b., 10/6. 
AMPLIFIERS 
SINCLAIR PACKAGE DEAL. 2 >. Z12 amps., PZ4 
power supply, Stereo 25 pre -amp 221 
MINET. 8-4W AC amplifier chassis --sacrificed price 

23.10.0 
VALVE RECORD PLAYER AMPLIFIERS. 4W 
output with 2 valves DYBb, 1TLS4 39/ - 

DITTO high gain UCL82 valve 451 - 
RECEIVERS 
AIWA. AR818 4 -band large radio L/M/Si/82, 
super snip 12 gos. 
WIEN PILOT II. Aircraft/MW receiver 11 ans. 
KERBS. 4 -band L1M/S/FM large type wooden cases, 
Sin. heavy speaker, car socket -bargain otter . lE gee. 

(normal value approx. 26 gns. I/) 
FM1840 F.M. TUNER. High sensitivity, 2uV, high 
fidelity, response 20-20000 cps. tuning meter, AFC 
built-in power pack, attractive plinth, provisioned 
for multi -Dieu (RRP over 280) Super snip 28 gas. 
BARGAIN PARCELS 
OUR SELECTION - 
100 MIXED RESISTORS. 1-8W wide selection, 
standard carbon types, good quality 8/- 
100 MIXED CONDENSERS, bpL to 86 mid- commie 
silver mien, paper, listed at 8 8 2'e 918 
100 MIXED RI -STAB. RESISTORS. Wellyn 1% to 
5% 10 ohms to 2 Megohme, range 1-1W, ideal 
quality amps., meters, etc 9/6 
25 TAG STRIPS. 2 -way to 18 -way, with feet 8/9 
25 MIXED ELECTROLYTICS. H.T., bias and 
transistor types 7/6 
CONNECTING WIRE. Coloured, PVC insulated, 5 
coils of 2611. each 51 - 
TRANSISTOR KITS. (Standard superhet sets) 
NEWMARKET. 8 translators and 1 diode complete. 
consisting: mixer, 2 i,!.'s, detector, 1 a.m- and 2 PIP 
outputs in maker's pack, only 12/6 
EAGLE. TRK, 8 as above but with addition of a 
thermistor. Greatly reduced 151 - 
MIXED BARGAIN PARCELS *** 
Selected from variable condensers, I.F. coils, loudspeakers 
plugs, sockets, knobs, potentiometers, condensers, re- 
sistors, nuts, bolts, cabinet fittings, switches, valves, 
transformers, lamps, complete p.c. boards, chokes, 
rectifiers, traosùtors, etc., etc. OFFERED at a small fraction 
of list value. DUE TO HEAVY DEMAND, we now pack 
them in several sizes -BE AMAZED!! -TRY ONE NOW: 
315. parcel (post 8/-), 9/-; 71b. parcel (post 5/-), 17/8; 
141b. parcel (post 8/8), 29/-. 

FANTASTIC BARGAIN OFFER 
PARCELS OF POTENTIOMETERS 
Twenty Five mixed types, our selection, from ganged, 
presets, twitched, un -switched, tandems, log. and lin., 
at approx. 41d. each! ...9/6 

CABINETS, CHASSIS 
ATITOCHANGE RECORD PLAYER CABINETS 
(carriage 8/-) 
SEAFIRLE. Sise 171 -A 161 x 71in. standard lilt -up 
ltd type, cut out for 7 x 4io. speaker and BSR VA26 
Super Slim, and standard 2 -knob amp. Colours: grey, 
green, mustard, tangerine. Snip 12/ - 
PERDIO. Starmaker de luxe, size 16 Y 151 x 
as above, but base, treble, vol., amp., expensive 
chrome trim 59/ - 
Two -tone blue, as above, but deeper, will take 
Garrard record player or B8E (please specie) 691 - 
STEREO CABINETS (carriage 6/-) with two 
speaker enclosures for tape recorder, but easily 
adaptable for record player. 
(1) Dark grey chrome grill, fixed -end speakers. 
Sise, 21 x 140 x 7110. deep, lid 16 x 141 x 21in. deep. 
Four 7 x 4in, speakers, chrome fittings, black handle 49/- 
(2) Size, 1b1 x 15 x 71in, plus clip -on end speakers. 
iliac 16 x 7 x 84in., takes four 7 x 4ia. speakers, 
black/mottle grey cyanide, chrome fittings 89f- 
(8) Similar to (2), but with larger de luxe chrome 
grill speakers, takes 10 x Bin. speakers 79/ - 
MONO TAPE RECORDER CABINETS. Easily con- 
vertible to single record player's, instrument cases, 
travelling cases, etc., attache case design 191- 

(carr. 6/-) 

TECHNICAL 
TRADING 

* LONDON Tel, M 
terse 

enmm 2630 
t Rd., W1 

* BRIGHTON OQEst5Dad * PORTSMOUTH 2211'72zäáá * SOUTHAMPTON TeIE 
isEreel 

* MAIL ORDER 
Devonian Court, Park Crescent Place, 
Brighton (Tel. 880722) 24 hour Telephone C.O.D. 
Order Recording Service 

Widest range of audio equipment and electronic com- 
Ponenle in all trenches at keenest prices. Caneplrte 

installation quotations a speciality. 
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31Eamiimilitwe'm 
AMAZING VALUE AD -309K PICK-UP ARM 

This new AUDIO DEVELOPMENT precision counterbalanced pick-up arm -ready fitted with the 
outstanding AD -761{ magnetic cartridge -offers a truly remarkable breakthrough in quality and value 
for the Hi -FI enthusiast. The arm is constructed of brass throughout, heavily chrome plated; uses needle 
and miniature ball race bearings; both coarse and line balance adjustrheut is provided. The fixed head 
has standard fin. mounting centres and is finished in black enamel with chrome lifting handle. Tech. 
details: Overall length 285mm; needle to pivot length 223mm; offset angle 240; overhang 10mm. 
Requires single'/tain. dia. mounting hole. Completely wired, with all fixing nuts and washers. Arm rest 
also supplied. 
BRIEF DETAILS OF AD -76K. Magnetic cartridge: High compliance with etereo diamond LP stylus/ 
Output 5MV, frequency response: 20-20KHº, tracking weight '2 grammes. 

LASKY'S PRICE £9.19.6 Post 5/ - 

FITTED WITH 
AD -76K CARTRIDGE 

LASKY'S EXCLUSIVE M METER KITS 
These two meter kits by TM offer the unique opportunity of building a really first-class 
precision multimeter at a worthwhile saving in cost. The cabinets are supplied with the 
meter scale and movement mounted in position; the Model 200 also has the range selector 
in position. The highest quality components and 1"(, tolerance resistors are used 
throughout. Both offer professional standards of accuracy. 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 2in. meter. Full scale accu. 
racy: DCV and current: ±2%, ACV: +3%, resistance +3%. 
Special I0.6V DC range for transistor circuit measurements. 
SPECIFICATION 

DCV: 0-0.6-6-30-120-600-1,200V at 20K/OPV. ACV 
0-8-30-120-.600-1,200V at 10K/OPV. DC Current: 0-0.6- 
6-t0-600mA. Resistance: 0-10K-100K-1M-10M/ohms 
(58 -580 -5.8K -58K at mid -scale), Capacitance: 0.002-0.201 
(AC 5V range). Decibels -20 to +63dB. Output: 0.05uí 
blocking capacitor. Uses two 1.5V (U.7 type) batteries. Black 
bakelite cabinet -Oise 5} x 31 x in. Complete with test 
leads. 

LASKY'S PRICE ONLY 85/- Peet 3/6 I 

MODEL 5025 
50,000 O.P.V. FEATURING 
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 clearly indicated on the actual 
meter face. High speed rotary range selection 
knob; also features polarity reversal switch, 
shielded meter movement with overload 
protection circuit; Special uA and mA 
measurement ranges. 

SPECIFICATION 1)OV:0-0.25-2.5.10-50-250-í,000V at 25K/OPV. 0-0.125: 
1.25.5.0.25-125-500V at 50K/OPV. ACV: 0-3-10-50-250-1,000V at 2.5K/OPV, 0-1.6. 
5-25-120.550V at 5K/OPV. DCuA: 0-25uA at 125mA: 0.60uÁ at 250mA. DCmA: 
0.2.6-25-260mA at 125mV; 0-5.50-500mA at 260mV. DC Amps: 0-5A at 125mV; 
0-10A at 250mV. Resistance: 0-1O111/ohms (13, 65, 650, 6.5K and 65K/ohms at centre 
scale). Output: Capacitor (0.1uF, 400VW) in series with ACV ranges. Decibels. -20 to +81.5dB in 10 ranges. Operates on two 1.5V (U.7 type batteries). Black bake - 
lite cabinet, else 50 x 61 x 2lin. Strong, resilient plastie handle. Complete with test leads. 

LASKY'S PRICE £10.10.0 Post 5/- 
ALSO AVAILABLE READY BUILT AND TESTED 212.10.0. Poet 5/-. i 

AT -60 Mk11-4 speed auto - 
changer -less cartridge 

I 
£13.5.0 5, 

t 

AUTOCRANOERS 
1025 lase cartridge .. .. 28.9.6 
1025 with IICM21 mono cart- 

ridge. Stereo compat. 28.19.8 
2025T0 with STA stereo dia- 

mond cartridge 28.17.8 
3L55 with 22006 stereo cartridge 211.19.8 
6L6ó lees cartridge .. .. 214.15.0 
SL76 less cartridge .. .. 228.10.0 
SL96 less cartridge 285.0.0 
A70 Mk II less cartridge 213.19.8 
FOR 0A47 less cartridge .. 25.9.8 
SINGLE PLAYERS 
AP75 with AD.88H magnetic 

cartridge .. .. .. 221.10.0 

AP76 less cartridge .. .. 
ßP26 Mk II less cartridge . 

SRP22 Mains model less cart- 

SRP22 Battery model less 
cartridge , 

TRANSCRIPTION DECKS 

GARRARD BASES 
WB1 23.8.11; WH4 Mk II 25.8.11: WB6 

25.8.11. 
CLEARVIEW PERSPEX COVERS: 
Spill 28.5.0; SPC4 Mk II 24.88. 
Postage on all above 5/- 

218.10.0 
211.19.8 

28.12.10 

27.15.8 

228.10,0 

DEASHI BOARD HITS 
NEW EXPERIMENTAL 
AND EDUCATIONAL CIRCUIT 
SYSTEM 
The DENSES BOARD system enables 
the young experimenter and elec- 
tronics hobbyist to produce a wide 
range of transistor circuits of increas- 
ing sophistication -without soldering 
or the use of any tools at all I Basically 
the system comprises a slotted circuit 
board Into which plug-in components 
and bridge pieces are set to produce up 
to 30 different circuits. The com- 
ponents are incapsulated in trans- 
parent plastic blocks hearing the 
appropriate circuit symbol and value 
thus enabling even the complete 
novice to visually grasp the funda- 
mentals of circuitry after only a few 
moments study. In addition each 
DENSHI BOARD HIT comes com- 
plete with an 80 page manual of 
circuits and data. 

THESE ARE JUST A FEW OF THE 
CIRCUITS YOU CAN BUILD IN 
MINUTES: 
VARIOUS RADIO RECEIVERS, AMP- 
LIFIERS, MORSE CODE PRACTICE 
DEVICE, CONTINUITY TESTER, 
SIGNAL INJECTOR, SIGNAL TRACER, 
WIRELESS MICROPHONE ETC., ETC. 

DENSHI BOARD KIT SR -1A e.moriess; 
Base board; tuner block; 4 resistors; choke coil; transformer; 28A transistor for RF; 2 diodes; 3 capacitors; battery block; morse key; antenna lead; crystal earphone; various 
bridge and connecting pieces. This kit permits the building of 18 buts circuits. 

I LASKY'S PRICE £4.19.6 Poet 3/6 I 

DENSHI BOARD KIT SR -2A os SR -1A but with the following additioaoi ports; 
28B translator for AF; 2 resistors; 1 capacitor; crystal microphone; twit probes; electrode additional connecting pieces; 9V battery. This kit permits the building of 80 buis circuits 

I LASKY'S PRICE £7.2.6 Post 2/6 

DENSHI KIT MANUALS are 
available 

se atelable if opurch/6. ase 
tost 13k. 1 4/6. 

NEW INTERNATIONAL TAPE 
FAMOUS AMERICAN MADE BRAND TAPE at RECORD LOW PRICES 

3in. Message tape, 150ft 2 8 51 in. Standard play, 850ft. PVC . 11 8 
3in. Message tape, 225ft. 3 9 5íln. Long play, 1200ft. Mylar .. 15 0 
3in. Message tape, 300ft. 7 8 51ín. Triple play, 240010. Mylar , 46 0 
31in. Triple play, 600ft. Mylar 10 0 7ín. Standard play, 1200ft. Ace- 
4in. Triple play, 900fí. Mylar 17 6 tate 12 8 
Sin. Double play, 1200ft. Mylar 15 0 7in. Standard play, 120011. My- 
5in. Long play, 900ft. Acetate .. 10 0 lar 12 8 
5in. Standard play, 600ft. PVC . 8 8 7in. Long play, 1800ft. Mylar 19 8 bin. Triple play, 1800ft. Mylar . 85 0 7ín. Double play, 2400ft. Mylar 28 0 
51in. Double play, 1800ft. Mylar 22 8 7in. Long play, 1800ft. Acetate . 15 0 
551n. Lung play, 1200ft. Acetate . 12 8 71n. Triple play, 3600ft. Mylar . 50 0 
P. & P. 1/- extra per reel. 4 reels and over Poet Free. Special quotes for quantities 

NEW BUDGET PRICED 
CASSETTES from U.S.A. 

C.60-7/6 (6 for 42/6), C.90- 12/6 (6 for 70/-), C.120-17/6. 
Post 11- each. 4 and oser Post Free. Special quotes toe quantities. 

GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL 
16 colour page catalogue In large 16 x 111n. format packed with 1,000's of Items 
from our vast stocks. Hi -FI, Radio, Electronics, Test Equipment, Components etc., etc. 
Send 1/- for post only and inclusion on our regular moiling lof (5/- overseas) 
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L 's 
NEW FOSTER 

"Criterion" MkII 
2 SPEAKER TWO WAY BOOK- 
SHELF SPEAKER SYSTEM 
Another high quality sub -miniature 
bookshelf system from Fonter. The 
"Criterion" Mk. Il is a sealed infinite 
baffle type enclosure using Olin. bass/ 
mid -range woofer with rolled cloth edge 
and a Olin. HI' cone type tweeter. The 
compact cabinet is constructed of liet 
laminate with handsome oiled walnut 
veneer finish and black woven acoustic 
gauze front panel with satin chrome edge 
insert. SPEC: Frequency range 90- 
20,000Hz. Power handling 10 watts. Impe- 
dance 8 ohms. HF crossover. Screw tag 
connections at rear. Size 12j x 7; a li;tn. 
The perform:mere of the Criterion" is 
superior to many larger ands re expensive 
units and at Lasky's exclusive price 
offers absolutely nob stable value. 

LASKY'S £910021.1PRC. forL7 
FANTAVOX TV -1008 
VHF AIRCRAFT BAND 
AND AM RECEIVER 
The first pocket .aize Receiver of its 
type allowing you to "tune -in" 
anywhere to the entire air -to - 
ground, ground-toair communiea- 
tiorls band covered by 108-137Me/s 
in addition t n ßt11 AM medium wave 
band cover of 535-1805Kc/s. An 
extremely- sensitive 10 transistor 
and 2 diode, superbes circuit pine 1 

variable capacitor and 1 therntistar. 
Intermediate frequencies: AM -455 
KC)s; VH1-l0-7Mela. Output. 
power: 200ntW. Olin. Permanent 
Dynamic 8 ohm speaker, earphone 
also provided for 'silent' listening 
A built-in ferrite rod aerial is 
provided for AM reception and a fully directional telescopic antenna for VIII, reception -- 
the latter when collapsed neatly clips across the top of the set. Power is from 4-1.5v 
penlight cells and a Jack socket for connection to a suitable AC converter is also provided. 
The Model TV -1000 is extremely well made and finished in grey plastie with metallic 
blue speaker baffle, chrome telescopic antenna: attached wrist strap is also provided. 
Size <11 o I tin. Complete with batteries, magnetie earphone. instructions etc. 

LASKY'S PRICE £8.7.6 Post 5/ - 

MIDLAND Model 10-502 VHF 
AIRCRAFT BAND CONVERTER 
An entirely new item for the radio enthusiast bringing instant 
reception of the ground -to -air, air -to -ground waveband. nd. For use 
with any standard AM or FM radio covering 535 to 1005Ke/s, 88 
to 108Mc/s respectively-with no electrical conversion or connec- 
tion required. The Model 10-502 self powered by one SV (PP3 
type) battery is merely placed Nose to the receiving net and then 
tuned aver 110 to 135Mc)s which covers the whole aircraft com- 
munications band. Volume and reception effectiveness is adjusted 
by moving both sets to the most favourable position and balanc- 
ing the vol. controls of each accordingly. The Model 10-502 has a 
_smartly designed black plastic cabinet with brushed metal front 
panel and 18in. chrome telescopic antenna, sise only 4 0.21 x 2;{n. 
line. knobs). Complete with battery and lull instructions, 

LASKY'S 79/6 PRICE Post 2/6 

THE 
WORLD'S 

SMALLEST 
6 TRANSISTOR TWO WAVEBAND 
RADIO RECEIVER FROM RUSSIA 

THE 
Astrad 
ORION 

Maine to the highest Russian 
,apace age standard-thin remark- 
able micro -set measures only 
lttlrs listo r. Cisbe in. yet It 
contains 8 transistors and other 
components combined in a photo 
etched circuit, only ; x 11n.: tuning cap:oat/ar, teen, t 1acrial, battery, ea, baud 
selection switch, etc. Output to a high impedance crystal earpiece, giving ample volume 
(automatically adjusted) and clear tone. Brief tech. spec.: Waveband coverage Medium 
wave 525 to 1110 ke/s, Long wave 150 ko/n to 408 be/e. Sensitivity: 35MV mac Selectivity -- 
I OrlB (at 30 ke/s de -tuning). Power source; i r. 1.4V Mercury battery 
The Orlon is supplied fully built and tested complete with battery, left and right fitting 
earphone supports and ttr active black and ivory plastic carrying case- the Orion is an 
ideal gift for all, providing a constant source of enjoyment without. distorting others. 

LASKY'S / PRICE ONLY 3916 Post 816 

rech ble 
battery 816 

'NOTE: The battery we supply with the Orion is a rechargeable type. Charger units are 
available enabling you to recharge the battery from AC Maine 2204240V supply. 

SCOOP! 

CHARGER 19/6 extra Post Free with radio-otherwise 2/-. 

SPECIAL HI-FI OFFER 
AD -86I( STEREO 

CA TR DGE 
MAGNETIC 

The famous AUDIO DEVELOPMENT Al) -80K high com- 
pliance stereo magnetic cartridge now at our -au time 
low" special price offers you the opportunity of obtaining 
magnetic pickup quality for your hi-fi at a price you can 
afford. Brief Spec.: Diamond LP stylus. Compliance 
10 x 10--5cm/dyne. Frequency response 20-20KHz. 
Channel separation 25d1l. Output h uy. Tracking pressure 
7 grimness -. O'5gm. Standard lin. mounting. (Replace- 
ment stylus available). Don't miss this great chance. 

List Price 86.2.8. 

SPECIAL PRICE ONLY 69/6 Poet 2/6. 

LASKY'S ENCAPSULATED 
SOLID STATE MODULES 
Size of each nodule only J a 11 < lin. Ready for 
icumed'iate use-Just connect to power source (usually/ 
9V battery), input and output. Encapsulated modales 

wie 
shockproof and almost indestructible. Complete 

th full Ins. Poet 1/8 each. 
E-1311 Phono Pre -amp Module-max. out- 
put 3V. ISMS, input. 50mV, input imp. 
i00kd2, gain 28dß, RIAA compensation. 

E-1312 Tape Head Pre -amp Module-max. output. 3V, EMS, input 50mV, input 
imp. 100k 11, gain 25213, NAHTE compensation. 
E-1818 Microphone Pre -amp Module-max. output 4V, HMS, input SOmV, input 
imp. 100kí2. gain 2SrlB, response 10.50kcls. 
E-1314 Power Amplifier Module-max. output 300mW, input imp. 1k f2, gain 
20,1B, response 50-10k/ca, distortion :to at 20mW. 
E-1315 Electronic Organ (tune oscillator) Module-frequency 200-1,000c/s. 
output BomW. For use with keyboard, variable resistors and 862 speaker, 
E-1318 Morse Code Practice Oscillator Module --frequency 400c/s, output 
SOmW. For use with morse key and speaker. 
E-1317 Modulated Wireless Signal Transmitter for use in test bench fault finding 
-frequency 400e/s-3OMc/s, tone freq. 400e/s. For ose with any AM receiver. 
E-1318 Lamp Flasher Module-flashes two miniature lamps alternately_ For 

r with r11'. 1nn.'2nnu,A lissai,. and f'i' power =npl,h'. 

29/6 
29/6 
29/6 
29/6 
25/- 
25/- 
25/- 
25 - Laslir_y's Radio 31-M. eESr/j1 

Branches High Fidelity Audio Centres 

Air 
PEnßs 

207 EDGWARE ROAD, LONDON, W.2 Tel, 01723 3271 

33 TOTTENHAM CT. RO., LONDON, W.1 tel.: 01-636 2605 
Open ail day, 9 isms -$ p.rn. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel, 01.353 2833 
Open all clay Thursday. early closing 1 p.n1. Saturday 

42-45 TOTTENHAM CT. H. LONDON, W.1 Tel 01.580 2573 
Open all day. 9 a_rn. G p.m. Monday to Snturdaÿ 

118 EDGWARE ROAD, LONDON, W.2 Tel.' 01 723 9789 
Open all day Saturday, early closing 1 p.m. Thursday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E,1 Tel.: 01-790 4821 
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Xasiicy's 
HOME EXPERIMENTERS - 
HOBBYISTS - SERVICEMEN LO O K 
ONCE ONLY PRICE SALE 
MARTIN AUDIO KITS 
A varied selection of these high quality audio/Hi-Fi 
modules are available-enabling you to build a really 
top class HI -Fl system at a fantastically low cost- 
remember ALL UNITS ARE HALF PRICE 
UNITS AVAILABLE: 
AU DIOKITS : 

1; 1A; 1S; 2: 2A; 2S; 3; 3A; 3S; 4A; 4S; 5; 6; 7; 8; 9A: 9S; 
10S; 12; 12S; 14; 14S; 15; 16; 17. 

PANELS: 
32: 32S; 34; 34S 

ADAPTORS-VARIOUS TYPES 
RECORD AMPLIFIERS: 
8311-V; 8311-4V; 8312-CP, 8312-4CP. 
Hurry there are only a very few of some of these items 

INTERNATIONAL RECTIFIER 
ITEMS AVAILABLE 
SCR02-C; TR -12-C; TR05-C; TR7-C; TR09-C; TR10-C; TR13-C: 
TR16-C; E150(L)-C; Q4B-C; 20H35 -C; SCR04-C; DD121-C; 
10DB4A-C; JJ1010-C; 00190; ZN2160-C: Z1114 -C: EP50: 
S4M; 3F40D-C; IN87A-C: K546; B2M; B3M: TR08; TR01; 
TR22-C; E075; E150L-C; 2N2160 -C; EP50; Q4B-C; 3820D -C: 
20HB5-C; 10DB2A-C; 10DB4A-C; ZOHB40-C; 3F10 -C; IN34-A; 
IN60-C;IN87-A;IN64-C;IN82-A; E500L-C; ST14-C; Z1100 -C; 
Z1102 -C; Z1118 -C; Z1120 -C; Z1104 -C; Z1108 -C; Z1112 -C; 
TR01-C; TR02-C; TR03-C: TR05-C: TR06-C; TR07-C; TR08-C; 
TR11-C; TR10-C; TR12-C; TR13-C; TR14-C; TR15-C; TR16-C; 
TR20-C;TR21-C;TR17-C;C1B-C;BIB-C;SCR-03-C;SCR-02-C: 
B3M: SCR -04-C; SCR01-C; SCR04-C; JJ1020-C; Z1114 -C; 
Z1116 -C; Z1106 -C; SD600-C; 5A60D-C; SD500-C; TR18-C; 
TR19-C; TR22-C: TR24-C: TR23-C: 5MA4D-C; D0148; DD121; 
DD144; DD175; D0104: D0177; DD170; DD180; 00176; 
D0119 -C; DD05; DD04: DD184: DD144; JJ1020-C; JJ1010-C; 
3F400 -C; 5A415C; DD125; DD124; K421. 

EVERYTHING HALF PRICE LIMITED QUANTITIES ONLY HURRY DON'T MISS THIS 
GREAT CHANCE SALE CONTINUES ONLY WHILE STOCKS LAST 

PERSONAL CALLERS ONLY: 207 Edgware Road, London, W2 
REGRET NO MAIL ORDERS ACCEPTED 

.--> - 

Thinking of High Fidelity-first read Goodmans 28 page High Fidelity 
Manual. It contains interesting articles on Stereo; an Introduction to High 
Fidelity; Stage -built systems; as well as full details of Goodmans High 
Fidelity audio products. 

Send for your free copy 
Please send me a free copy of Goodmans Manual 

Name 
Address 

G 

PW 12 

Goodmans Loudspeakers Limited 
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200 

YOUR CAREER in 
RADIO & 

ELECTRON/CS 
Big opportunities and big money await the qualified man 
in every field of Electronics today-both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 
12/69 

BRITISH NATIONAL RADIO SCHOOL 
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AMPLIFIERS 
DULCI 207 Stereo Amplifier 
DULCI 207M Stereo Amplifier 

takes magnetic P/U .. 
DULCI 220 Princess .. ,. 
GOODMANS Maxamp .. 
New LEAK Stereo 30 Plus .. 
New LEAK Stereo 30 Plus 

In teak case .. .. .. 
New LEAK Stereo 70 .. 
LINEAR LT.66 Stereo 

Amplifier .. .. .. 
QUAD 33 Preamplifier .. 
QUAD 303 Stereo Main 

Amplifier .. .. .. 
ROGERS Ravensbourne 50 

watt Stereo .. .. .. 
ROGERS Ravensbourne 

In teak case .. .. 
ROGERS Ravensbrook 
ROGERS Ravensbrook 

in teak case.. .. .. 
TELETON 203E .. .. 
TRU VOX TSA.200 .. .. 

Rec. Retail Comet 

Price Price 

£25 0 0 £18 0 0 

£30 0 

£44 2 

£54 0 

£52 0 

o 

0 

0 

0 

£21 

£34 
£42 

£41 

19 

19 

18 

19 

o 

6 

0 

6 

£58 10 0 £48 14 0 

£83 0 0 £50 19 8 

£15 15 0 £13 10 0 

£43 0 0 £34 19 6 

£55 0 0 £46 19 6 

£59 10 0 £48 19 6 

£64 0 0 £54 8 0 

£41 0 0 £3419 6 

£46 10 

£28 7 

£54 12 

0 £39 19 

6 £23 7 

0 £42 9 

6 

6 

0 

TUNERS 
ARENA 211 Stereo with 

decoder .. .. .. £39 18 0 £34 18 0 

DULCI FMT.7 FM Tuner .. £22 1 0 £19 0 0 

DULCI FMT.7S FM Stereo 
£29 8 0 £23 0 0 

GOODMANS Stereomax 
AM/FM Stereo Tuner .. £82 10 5 £69 19 6 

LEAK Troughline Tuner with 
multiplex .. .. .. £51 10 6 £39 19 6 

LEAK Stereofetic Chassis 
£56 11 11 £47 19 6 

LEAK Stereofetic Chassis 
form in teak case .. .. £64 14 4 £54 10 0 

QUAD Stereo FM Tuner .. £51 0 0 £43 19 6 

ROGERS Cadet Mark III 

Tuner .. .. .. .. £20 12 6 £17 13 0 

ROGERS Ravensbourne 
Tuner with Decoder .. £60 15 3 £52 2 0 

TRUVOX FM 200/IC Tuner . £52 0 0 £39 19 6 

TUNER -AMPLIFIERS 
ARENA 2400 with Decoder.. £90 6 0 £69 19 6 

ARENA 2500 complete with 
Decoder .. .. .. £97 0 0 £79 0 0 

(NEW) GOODMANS Model 
3000 with stereo decoder .. £77 14 7 £68 0 0 

TANDBERG SolvSuper 10/71 

Tuner/Amplifier AM/FM 
and 2 short wavebands .. £75 18 0 £65 18 0 

TELETON MX.990 Stereo Tuner/Amplifier with AMI 
FM Multiplex Stereo Radio c/w two Speakers, each 
speaker containing 81n, bass, 21n. tweeter 

£64 13 2 £49 19 6 

TELETON F.2000 AM/FM 
Stereo Tuner/Amplifier 2 x 

5 watts RMS with silicon 
transistors .. .... .. £43 0 0 £35 19 6 

TELETON R.8000 AM/FM 
Stereo Tuner/Amplifier 2 x 

6 watts RMS, complete with 
2 speaker boxes .. .. £60 19 6 £49 19 6 

Rec. Retail Comet 

Price Price 

118 ALL ITEMS OFFERED ARE FULLY GUARANTEED 
AND BACKED BY COMET. 

II) OPEN TO THE PUBLIC 9 to 530 p.m. dally (8 p.m. 
Thursday and Friday evenings) and 5 p.m. Saturdays. 

COMPLETE FREE PRICE LIST CONTAINING OVER 
990 ITEMS ON REQUEST. 

TELETON CMS,400 AM/FM 

Multiplex Tuner!Amplifier 

with 2 speaker boxes and 

turntable .. .. ., £126 0 0 £99 0 D 

TELETON 7AT1 Stereo Tuner/ 

Amplifier AM/FM 50 watts 

RMS Stereo Decoder and 

0 0 £95 0 0 

THE GOODMAN 3000 MUSIC AUDIO SUITE 
A complete Audio Suite with Stereo Radio, 

complete with Speakers, Turntable and mag- 
netic cartridge. All wired and ready to go. 
Beautifully finished in Teak 

£140 9 0 £115 9 4 

CARTRIDGES 
ALL MAKES STOCKED 
AT DISCOUNT PRICES 

SPEAKERS 

CELESTION Dicton 10 £21 13 1 £17 16 0 

CELESTION Ditton 15 £31 3 7 £28 5 0 

DULCI AS3 Speaker .. £8 8 0 £6 19 6 

GOODMANS Maxim £20 15 6 £16 19 6 

GOODMANS Mezzo II £30 18 0 £25 13 0 

GOODMANS Magnum -K .. £40 2 0 £29 19 6 

GOODMANS Marimba .. £28 0 0 £18 19 6 

GOODMANS Mambo .. £22 6 6 £18 11 9 

GOODMANS Loudspeaker 

System. Model 3005 (per 
pair) .. .. .. .. £25 0 0 £21 0 0 

KEF Celeste .. .. .. £29 0 0 £23 19 8 

KEF Concord .. .. £43 10 0 £36 0 0 

LEAK Sandwich .. .. £43 10 0 £32 19 6 

LEAK Mini -Sandwich .. £29 15 0 £21 19 6 

QUAD ELECTROSTATIC .. £66 0 0 £55 0 0 

WHARFEDALE New 

"Airedale" .. .. .. £69 10 0 £57 14 0 

WHARFEDALE Denton £16 6 0 £12 19 6 

WHARFEDALE Super 
Linton .. .. .. £21 0 0 £16 19 6 

WHARFEDALE Melton .. £29 10 0 £22 19 6 

WHARFEDALE New 

Dovedale 3 .. .. £39 10 0 £30 19 6 

WHARFEDALE Rosedale .. £55 0 0 £45 0 0 

WHARFEDALE UNIT 3 

Speaker Kit .. .. .. £10 17 6 £9 10 0 

Bowers and Wilkins Speakers also available at dis- 

count prices. 

Most types of chassis, speakers, cross -over networks 

etc., available ex stock. 

TURNTABLES 
GARRARD SP.25, Mark II .. 

GARRARD AP.75 
GARRARD SL.55 

GARRARD SL.65 

£15 11 11 

£23 16 7 

£13 17 9 

£18 8 4 

£11 10 0 

£17 19 6 

£11 2 6 

£14 19 6 

Rec. Retail 

Price 

GARRARD SL.75 .. 

GARRARD SL.95 .. 

GARRARD 401 

GARRARD 3000 .. 
GARRARD 3500 

GOLDRING Lenco GL.75 

GOLDRING Lenco GL.68 

GOLDRING GL.69 .. 
GOLDRING 75P .. 

GOODMANS Model 3025 

Complete with Magnetic 

Cartridge .. .. .. 

THORENS TD.125 .. 

THORENS TD.150 .. 

THORENS TD 150A .. .. 
THORENS TD.15013 .. .. 
THORENS TD.150AB .. 

THORENS TO.124/11 .. .. 1 £40 7 0 

Bases, plinths and covers stocked to sult all the above 

turntables. 

Comet 

Price 

£35 12 5 £26 19 6 

£45 9 1 £34 19 6 

.. £31 14 2 £25 10 0 

.. £11 4 1 £9 10 0 

.. £12 4 10 £10 1 10 

£35 15 5 £26 19 8 

£22 7 2 £16 19 11 

£25 1 6 £19 19 11 

£46 18 8 £38 0 0 

£37 14 9 

£63 4 9 

£28 16 11 

£35 14 6 

£32 17 6 

£39 16 9 

£45 18 

HI-FI STEREO TAPE DECKS AND 
TAPE RECORDERS 
AKAI X-1500 deck 4 track .. £130 2 

AKAI X-360 4 track .. .. £339 0 

AKAI X-36013 deck 4 track .. £290 0 

AKAI 17104 track w/o ecc... £109 0 

AK A11800 track .. .. 

AKAI 1800SD 4 track.. .. 

AKAI 40000 deck 4 track .. 

AKAI X -V 4 track .. .. 

AKAI M-9 4 track w/o ecc... 
MARCONI 4214 twin track 

Tape Recorder .. .. 

MARCONI 4216 4 -track 
Tape Recorder .. 

MARCONI 4218 Stereo 
Tape Recorder .. .. 

MARCONI 4238 4 track 
Tape Recorder .. 

PHILIPS battery operated 
tape recorder Model 4200 

SHARP 504 battery/mains 
tape recorder, complete 
with all accessories 
guaranteed 5 years .. 

TELETON 7D 70 Stereo Tape 

TELETON FXB501D Stereo 
Tape Deck and preamplifier 

TELETON 401X FM Multiplex 
Stereo tuner/amplifier 20 

watts RMS .. 

TRUVOX R54 3 speed 4 -track 

TRUVOX R52 3 speed 2 -track 

PICKUP ARMS 

GOLDRING Lenco L75 

GOLDRING Lenco G65 

SME 3009 with S2 shell 

SME 3012 with S2 shell 

£158 0 

£199 0 

£99 10 

£180 0 

£195 0 

£35 16 0 £31 0 0 

£41 5 0 £35 19 8 

£88 0 0 £77 18 6 

£58 11 0 £49 19 8 

£35 6 0 £21 19 0 

£35 5 3 £24 18 6 

£8510 3 £62 0 0 

£65 0 8 £49 0 0 

£67 2 6 £49 0 0 

£72 2 0 £52 2 0 

£72 2 0 £52 2 0 

£12 6 6 £10 10 0 

£7 13 6 £8 10 0 

£27 19 2 £23 17 6 

£29 0 0 £25 17 6 

£31 19 

£55 0 

£25 7 

£29 10 

£28 18 

£32 19 

8 

o 

o 

0 

0 

e 

4 £109 0 

0 £284 0 

0 £243 0 

0 £89 19 

0 £133 0 

O £167 0 

O £79 19 

O £151 0 

0 £139 19 

o 

o 

o 

e 

0 

0 

o 

e 

COMET DISCOUNT WAREHOUSE 
Reservoir Road, Clough Road, Hull. Tel 407906 
68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055 

Customers are welcome to call personally. 
Ample Car Parking facilities 

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. 
Add 9/- for post and packing on all orders. Make cheques, Money Orders payable to "COMET". 

557 



BI-PRE-PAK LTD OEPT.D, 222NE SOU HESTEN ROAD, 

WES 

4E T 

LIFF ON SEA ESSEX 
TLEPH 

FULLY TESTED AND MARKED 

AC107 
AC126 
AC127 
AC128 
AC176 
ACY17 
AF114 
AF115 
A}116 
AF117 
AF239 
AF186 
AF139 
BFY50 
BBY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSY95A 
0041 
0044 
0045 
0071 
0072 
0073 
0081 
0081D 
0083 
0(1139 
0C140 

81- 
22/6 

2/6 
5/- 
8/- 

816 
8/6 
3/6 

12/6 
10/- 
10/ 
4/- 
7/6 
31- 
81- 
3/- 
8/- 

2/6 
218 
8/6 
2/8 
8/8 
316 
2/6 
216 

2/6 
3/8 

OC170 
00171 
00200 
00201 
2G301 
20303 
2N1302.3 
2141304.5 
2N1366.7 
2N1308.9 
2N3819 FET. 
2N3844A 
Power 
Transistors 
0020 
0C23 
0025 
0026 
0028 
0035 
0036 
AD149 
AUYIO 
2143055 
Diodes 
AAY42 
0A95 
0A70 
0A79 
OA81 
IN914 

al- 
41- 
3j6 

2%6 
2/6 
4/- 
51- 
6/- 
8/- 
9/- 
5/- 

10/- 
10/ 
8/- 
5/- 
7/6 
5/- 
716 

101- 
80/- 
161- 

E/- 

1/9 
1/9 
1/9 
1/6 

FREE 
Packs of your own choice 
up to the value of 10/- 
with orders over £4. 

NEW UNMARKED UNTESTED PAKS 

B78 1 of Integrated Circuits, Data and 1 0/- 
G Circuits of types, supplied with 

orders. 

B80 8 Dual Trans. Matched 0/P pairs 1 0/- NPN. Sil. in TO -5 can. 

B82 1 0 
00 5rd gl81s type. 

0081. Tram. 
1 0/- 

B83 200 Trans. Makers rejects. NPN/ 1 0/- L PNP. Sil. sud Gern. 

B84 1 00 Silicon Diodes DO -7 glass equiv. 10/- to 0A200, 0A202. 

B66150 gHig qu lity Germ. Diodes. Min 10/- 

B8650 Sil. 
916 

Diodestypes. sub. min. IN914 and 1 0/- IN 

B87 
1 00 CGeC44, C45, 008 etcegmv. 1 0/- 

B88 50 SiL Trans. NPN, PNP, egviva- 10 lent to 00200/1, 2N706Á, /- 
BSY95A, etc. 

BOO 107 Watt Zener Diodes. Mixed 10/- voltages. 

H9 16 1Volt. Am.p. Plastic Diodes. 60-1,000 1 0/- 
116 40 250mW. Zener Diodes DO -7 10/- 

min. Class Type. 

NEW TESTED AND GUARANTEED PAKS 

B2 A Photo Celle, Bun Batteries -3 to 1 0',- 
`f 5 volt, 5 to 2ma. 

B77 2 AD1SS'A.D162 Pair 
NPN/PNP Trans. 10/- 

B79 4 14V. 1 amp. Mini007 

011. 
ature. 

1,000 10/- 
B91 B9110Reed Switches, mixed types, 1 0/ 

large and small. 

B89 .3 5SP5 Light Sensitive Celle. 10/ L Light Rea. 400.0 Dark 1Mn 
B9I O NKT1631104 PNP Germ. TO -5 10/- v equivalent to 0044, 0045. 
B92 A NPN. Oil Trans. AO6=BSX20, 10/- Y 2N2369 500 MHz, 360mW. 

B935GET113 Trans. equiv. to ACY17 
1 0 J to ACY21 PRY Germ. /- 

B94 C NPN Sil. Planar Epitaxial Trans. 0/- CB4 similar to ß8Y38 or B010e. 

BOO 5 0E36100 3001. 'Ma's. 4,?2, 1 0/- 
200 MHz. 

B98 10 %ßl12 and XBIO.2 equiv. to 10/- ÁC126, ACl61ì, 0081/2, 0071/2, I 
NKT271, etc. 

B99 200 Capacitors, Electrolytic., paper 1 0/- G silver mica, etc. Post and pack- 
ing, this Pak 2/6. 

4 250 Mixed Reeistors. Post and Pack- 
1 0/- Gl7 mg 2/-- 

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

Full of short lead semiconductors and electronic compo- 
nents, 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. 

P1 PLEASE ASK FOR PAK P.I. 10 2/- P & Pon this Pak. ONLY /- 

Complementary Set. 

NPN/PNP Germ. 

trans., Pak F.3 

2/6 MULLARD DATA BOOK u Semiconductor Ft Valve 3/6 
PAIR 

Data B. equivalents. 
Postage 6d. EACH 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
SEND FOR OUR FREE LISTS AND CATALOGUE 
OF ALL OUR PRODUCTS. CHECK YOUR OWN 
EQUIVALENT WITH OUR FREE SUBSTITUTION 
CHART. 

NO CONNECTION WITH ANY OTHER FIRM. 
MINIMUM ORDER 10/-, CASH WITH ORDER 
PLEASE. Add 1/- post and packing per order OVER- 
SEAS ADD EXTRA FOR AIRMAIL. 

17ín.-£11.10.0 TWO-YEAR GUARANTEE 
19in. SLIMLINE 
SOBELL-24 Gns. EX -RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONSx,. 

17"-19"-21"-23" ... 

WIDE RANGE OF MODELS 
SIZES AND PRICES 

DEMONSTRATIONS DAILY 

TWO-YEAR GUARANTEED 
REGUNNED TUBES 

7e and 90° 141n.-89/6, 17ín.-89/6, 211n.- 
96/6, 110° 1710., 1910. and 2110.-99/6. 
23° (not bonded) -119/6. Exchanged bowls. 
Carr. 10/6. 

COCKTAIL/STEREOGRAM CABINET 19 gns. 

.,....-..-..- i ----*- - - 
Polished walnut veneer with elegant 
glass fronted cocktail compartment, 
padded. Position for two 101n. ellip- :, f:,. 4 

.. tical speakers. Record storage 
space. Height 35110., width 521in., 

14 In depth }. s 1 gns extra. 

Y 
of ; Speak1..4.1.1 ers 8,'Leg8: 2"-7552. 21-2511. 

- .;,,.-----" P. 3 P. 2/8. Acos Mica. 35/ -Stand- 
, aid: Stick Mic. 2 gns. P. 3 P. 3/6. 

.. Asstd. Condensers: 10/- for 50. 
P. & P. 7/6. Asstd. Resistors: 10/ - 
tor 50. P. & P.4/6. Asstd. Controls: 
10/- for 25. P. & P. 7/6. Transistors: 
Mullard matched output kit 9/- 
OC81 D-2 0081's. P. 6 P. FREE. 

Ferrite Rods 3/9: 8", B" x á" complete with LW/MW Coils. P. & P. FREE. 
TRANSISTOR CASES 19/8. Cloth covered, many colours. Size 9/I"x61"x31" 
P. & P. 416. Similar cases in plastic 7/6. 
RECORD PLAYER CABINETS 49/6. Cloth covered, size 161"x 143"x 8". Takes 
any modern autochanger. P. & P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. & P. 7/6. 
STRIP LIGHT TUBES 3/9 each. 11" (284 mm.) 230/240 volts, 30 watts. Ideal 
for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for £1. 
P. 6 P. free. 

DUKE Er CO. (LONDON) LTD. 
621/3 Romford Road, London, E12 Tel. 01-478 6001/2/3 

M. & B. RADIO 
15a HUNSLET ROAD, LEEDS LS10 1JQ 

Telephone: 0532-35649 

STEREO CABINETS. A beautifully finished 
polished wood cabinet supplied in original 
carton. Size approx. 22 e 16 x Bin. New 47/6 
plus 6/6 carriage. 
TELEMETERS. A well finished cabinet 
containing lots useful items for the to 
Endless tapeauniti and tape head, 2 motors,rs, auto and 
mains transformers, miniature valve I.F. strip etc. 
Ideal for modifying or stripping. 77/6 plus 7/6 carr. 
STETHOSCOPE HEADSETS. Brand New. Ideal for stereo or mono. 
Low impedance. 27/6 plus 3/6 pp. 
MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp. 
SPRING LOADED aerial base sections. New 6/6 plus 1/6 pp. 
TRANSISTORISED 2 METER CONVERTERS. Please state 
preference of I.E. frequency when ordering. £7.15.0 plus 5/- pp. 
4 metre models available at the same price. VHF Marine band model 
£8.5.0 plus 5/- pp. 
VHF MOBILE TX/RX. Miniature valve xtal controlled trans - 
receiver with 12 volt transistorised power unit. Internal speaker. 
Double conversion receiver easily modified to tuneable. Ideal for 4 
metres. £9.10.0 plus 27/6 carriage. 
MODULATION TRANSFORMERS. 
scr522 type. 7/6 plus 2/- pp. i1 

AERIAL CHANGE OVER 
RELAYS 12 volt. Used 4/- plus 
1/6 pp. 
60 UNTESTED DIODES 2/6 
plus 1/- pp. 
60 UNTESTED TRAN- 
SISTORS 5/- plus 1/- pp. 
2-3W. INTEGRATED 
CIRCUIT AMPLIFIERS. 
Tested £1, plus 1/- pp. 
USED TESTED VALVES. QQVO3/10 6/-, 6AQ5 3/-, 6BJ6 1/6, 
ECC83 2/6, 5U4 6/-, all plus 1/6 pp. 

LOTS OF OTHER EQUIPMENT 

PLEASE SEND 6d. PLUS S.A.E. FOR LIST 
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"Listen in" on the World with 
H EATH KIT shortwave receivers 
TREAT YOURSELF TO A WORLD TOUR ... WITHOUT LEAVING HOME! 

GR -54 

DELUXE 5 BAND SHORTWAVE RECEIVER GR -54 

This receiver offers exceptional performance and many special 

features at such a low price. It covers 2MHz to 40MHz plus 

550KHz to 1550KHz AM broadcast band and 150KHz to 

420KHz aeronautical and radio navigation band. Receives 

AM/CW/SSB, 6 x 4in. PM speaker and sleek, "low -boy" 
styling. Operates on 115-230V 50Hz AC. 

Kit K/GR-54 £48.16.0. Carr. 9/ - 

LOW COST 4 BAND SHORTWAVE RECEIVER GR -64 

Makes an ideal present for the youngster. It has high per- 

formance features plus world-wide reception, shipping, air- 
craft, radio amateurs plus the popular medium broadcast 
band. It covers 1MHz to 30MHz plus 550KHz to 1620KHz 

AM, with sleek "low -boy" styling, operates on 115-250V 
50Hz AC. 

Kit K/GR-64 £24.16.0. Carr. 9/ - 

GENERAL COVER- 
AGE RECEIVER 
GC -1U 

A welcome traveller 
wherever you go! 
Covers 580 to 1550 
KHz and to 40MHz in 

5 bands with calibrated 

bandspread scales for 
80, 40, 20, 15 and 10 metre amateur bands. Completely 
solid state and self contained for portability. Operates on 
two internal PP6 batteries (not supplied) or 230V AC 
with a suitable power supply. 

Kit K/GC-1U £39.16.0. Carr. 11/ - 

Free Catalogue I 

See these models and many 
more in our 1970 catalogue. 
Models for Stereo/Hi-Fi, 
Industry, Education and the 
Home Workshop. Heathkit 
-the world's largest selling 
selection of electronic kits 
and equipment. 

r 

L. 

GR -64 

AMATEUR BANDS 
RECEIVER RA -1 

Unequalled value for 
the radio amateur. 

Covers 160 to 10 

metres. High quality 
lattice crystal filter for 

optimum communica- 

tions selectivity. Op- 

tional 100KHz crystal calibrator plugs in inside receiver. 

8 valve and 2 diode circuit. Operates on 115, 200-250V 
AC, 50Hz. 

Kit K/RA-1 £39.16.0. Carr. 9/- 

To 

DAYSTROM LTD., Dept. PW-12, GLOUCESTER, GL2-6EE. 
Please send me FREE CATALOGUE C] 

NAME_...........__..__.._....._........ ..__.... _.... 

ADDRESS 

Prices end specifications may be subject to change without prior notice 

-1 

559 



THIS MONTH IN 

THE 

RADIO CONSTRUCTOR 

The "AIRLANE" a 

1 -Transistor Aircraft Band 
Receiver 

A Super -regenerative 
Receiver designed expressly 
for reception on the v.h.f. 

aircraft band -108 to 
140 MHz 

2 -TRANSISTOR CONVERTER 
FOR 10 METRES 

SUPPRESSED -ZERO 
VOLTMETER 

AUTOMATIC 
DIMMED/DIPPED 

HEADLIGHTS 

RADIO CONSTRUCTOR 
All in NOVEMBER issue 

BUY YOUR COPY NOW 3/- 
i 

TRANSISTORS etc. 
AC107 
AC126 

AF115 
AF116 
AF117 
BFY18 
BFY51 
OET113 
0A5 

0A9 
0A47 
OASI 
0A85 
0023 
0C25 

0C26 
OC28 

Midget Electrolytic 
Conde. Wire Ends 
At ed. each 

0.8µF 
4µF 

640µF 

25 volt 
150 volt 
2.5 volt 

At 9d. each 
2µN 310 volt 
4µF 12 volt 
8µF 12 volt 

16µF 16 volt 
30µF 10 volt 

100µF 6 volt 
THYRISTORS 125µF 4 volt 
5 amp aerie, 

100 ply 7/6 At 1/- each 
200 piv 9/- 16µF 250 volt 
300 ply 1016 501.LF 10 volt 
400 piv 121- 10011F 12 volt 
800 piv 25/- 100µF 35 volt 

10 amp series 200µF 10 volt 
50 piv 101- 320µF 10 volt 
100 piv 121- 

100 amp eerier prices 2000 RFD. 30V 4/6 
Crystal Diodes -6 for 2/6. (7d.) available on request. 1500 MFD. 30V 416 
Additional Transistors-AF147 and AP150, 24v. Larger envelope, 4 leads, collective 
current 10mA, gain 70-41- each. AF149-gain 225-4/6 each. 
Aleo 8µF 350V 1(2, 25µF 25V 118 and 50µF 50V 1/9. Other electrolytic. in current list 
Postage, Packing and Insurance all above 1/- up to 11, 12 and over charges paid. 
2 GANG VAR. CONDENSER: Mod., air -spaced, 0005 ea. sec. 5/- (11-) 
THREE GANG, 7/6 (1/-). 
SUB -MIN TRANSFORMERS: Output (3 12 for 0(172 etc.) 2/8. Driver 2/9 (up to six, 1/-). 
MULTIMETER: 20,000 12/V D.C., 10,000 12/V A.C. 0-15/25/50/260/500/1K volts D.C. 

0-10/50/100/500/1K volts A.C. 0-50µA/2.5mA/260nsA D.C. 0-6K12/6 meg12 
10µµF-001mfd/1mtd. -20 to +22dB. Complete with teat leads and Inetructione. 
Over -load protected 1969 model with every refinement. 84.7.8 (2/0). JUNIOR MODEL 

at 47/6 (2/8) 100012/V described in free list. 
SOLDERING IRON. Slim Mod. British High speed, 811n., all parte replaceable, fully 
guaranteed for professional, radio and general D.I.Y. me 19/6 (1/6) 
DIAMOND STYLI Replacements for BBB TC8LP, TC8/S and TC8LP/STEREO: 
COLLARO "O"; RONETTE BF40LP; GARRARD GC2LP and OCSLP; ACOS 0P61/07; 
all at 7/8 each (1/-). ACOS GP91 ST/LP: BSR ST4 and STO; BONOTONE 9TA and 
9TAHC, PHILIPS A03306, 3060 (3063, 3066, 3301, 3302, 3304) state whether long or 
short type, all at 18/6 (1/-) 
SAPPHIRE all the above 7/6 types only, also ACOS GP37 at 8/8 each (1)-). ACOS GP91 
at 6/9 (1/-). No other type, at present, and no 78 rpm available in any type. 
PICK-UP CARTRIDGES, all fitted Styli and Standard fittings. Mono GP67/2, 1816 
Stereo Compatible -Mono which also plays Stereo records monaurally with min. wear, 
GP91/SC, 19/6. Latest Stereo GP93, 28/-. Ceramic Stereo, top quality for expensive 
outfits, GP94, 88/6 (all 1/-). 
PP8 ELIMINATOR (A.C.) 17/8. (1/6) TWO STATION TRANS. INTER -00M. Excellent 
baby alarm. Instant, easy fitting with leads, plugs and battery. All you require 52(6 (3/-). 
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 45/6 (1/5); 70 watt, 6 trans. 
24V operation, 07/6 (2/61. 
Extra High Torque MINI -MOTOR, 41 to 12V, 11 x 1110. 5/- (1/-). 9,000 rpm. 
SUBSTITUTION BOXES, Capacitance24/9 (1/8). Resistance 82/6 (1/6). Both full range and 
complete. Full details in list. 
TEST PRODS: Flexible, unbreakable 24' Red and Black leads, thin 41" prods, 11" plugs 
4/9 (1/-). Plated Croc. Clips ed. each, 5/- dos. (1/-). 
RECORDING TAPE: Finest quality British Mylar. STANDARD: lin. 600ft. 7/8, 51 In. 
850ft. 8/9, Tin. 1200ft.1118. LONG PLAY 5in. 900ft. 10/-, 51in. 1200ít.11/8, 7íu. 1800ft. 
18/- (1/3 reel). Still the finest quality and value obtainable. 
MICROPHONES -CRYSTAL, MIC91, Desk, 1818; MIC46, curved hand grip 17/2; Stick 
"60" 20/8; Stick "39" 26/6(116 each type). Cream plastic hand type 7/6, or with ".trot" 
stand, ,witch and 2 leads with 2.5 and 3.5 plugs 11/-. Lapel (or hand) with clip 6/6 (1/-). 
Machined metal tapered stick type with neck cord and adaptor to tit standard floor stands, 
25/- (1/6). DYNAMIC: Cream hand/table 15/6 (1/6). 21810 50K 12. 31 z Iln. with Base, 
Adaptor and Neck Cord 87/0 (2/6).21511, similar, but fixed on flexible Swan neck to switch - 
fitted base 42/6 (2/6). DM12S Uni -directional, 5OK/600 ohms Imp, stand adaptor, very 
high quality 61 x 2 x li -. 85.9.6 5/-). 
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two highly successful mikes "SQUARE" 
208, 85.10.0. 'BALL" type, 209, with built-in vol. control, switch 50K/600 ohms Imp., 
85.17.6 (either type 5/-). Full details in list. 
MICROPHONE INSERTS: Diameter 1-75in. or 0.9in. either sise 5/8 (I/-). 
SPEAKERS: 12in. rand, fitted Tweeter, 6W, 3 or 1612 (state which), 35/815/61; 21in. 30 
6/6 (1/-); 6 x 4 heavy duty 30 14/6 (3/6) or for Stereo 34/8 pair (charges paid): 
(1/-). Limited quantity powerful 21in. PM transistor replacement speaker, high ohne, 
excellent, 5/6 (charges paid). HEADPHONES High Rea, 20000 ea. earplece 18/6 (1/6): 
Stereo Dyn 8-160. 68/- (3/-). EARPIECES with lead etc., Min. Plug Magnetic 1/6; 
Crystal 4/9 (either, up to three, 1/-). 
AERIALS, Car Types: Teleecopic, vandal proof, locks retracted, 2 keys and all fittings, 
99/6 (2/61 Motor driven, 12V, 5 section, complete 07.10.0 (6/-). 
FOR ALL PORTABLES and F.M. SETS. 7 -Section 51-32in., no swivel, screw hole in base, 
6/6. 10 -section 61-47}in., no swivel, screw hole in base, 19/6. DISAPPEARING 8 section, 
swivel fixing assembly, 64/33in 1.0/-. New 6 section 51/25;in, screw hole In base, no ewivei 
4/-. (31- all sizes). 
SWITCHES: Standard toggle, metal, 250V 2A. One hole fixing: SPST g/8, SPDT 8/9. 
DPST 8/-. DPDT 8/8. Slide types. Sub -min. DPDT 1/6 each. Small DPDT 3 way, centre 
"off" 1/9. Reed magnetic on/o6 119 (up to three, 1/-: Id. each all additional). Rotary 
Switches etc. in list. 
VIBRATORS: Famous makes only. 12 volt 4 pin non -synch 9/8. 12 volt 7 pin eynch 10/-. 
e volt 7 pin synch 10/- (1)- each, all types). No other types available. 
MAINS NEON TESTER: Fly lead, 2/-. Pocket screwdriver type 3/6. PLUGS: Std. Jack. 
plastic body 213. Screened 8/-. VALVE HOLDERS: B7G or BOA, Moulded 
ed. (all above, 1)- up to three). CONNECTING WIRE: 5 coils maid. cols. each 5 yds. Solid 
Core 2/6. Flexible 3/-. Super thin for transistor wiring etc. 8/- (1 /- all types per 5 coils). 
PICK-UP WIRE: Twin Super thin Flex, Screened, Sheathed, 113 yd. (6d. up to 6 
over 6 yds. poet. free). TWIN MIKE CABLE: 1/8 yd. SINGLE MIKE CABLE: 7d. yd. 
Both flexible, ecre.ened and sheathed. FEEDER CABLE: Twin r.f. bal. "fig. 8", 800 
or flat 30012 transparent polythene insulated, either ed. per yd. (all cables up to 3 yds 
ed., each additional yard, 1d. extra). 
R.F. INDICATOR, 5 -Band, with meter antenna, monitoring crystal earpiece etc., 48/8 
(1/61. Details in list. 
RETRACTABLE FLEXIBLE LEADS. Space easing 'Curly', many uses in car and home: 
with phono plug each end, 6 ft., 4(6; 12 ft., 7/9. With phono plug one end, phono socket 
at other. 6ft., 51-, 1211., 8/6 (11- each all types)! 
CAR RADIO: Splendid new All -British dash -mounting radio using Dullard transistore 
and circuit. M. and L. wave. Separate speaker and baffle. Absolutely complete, for + or - chassie. 811.11.0 (6/6). A huge success since introduction. 
CURRENT LIST: Bent with all orders or free for e.a.e. details of cable, trot, clips and leads. 
Continental din plugs for Grundig, Telefunken equipment, etc., dials, plugs and sockets. 
panel meters, record player and tape recording accessories. Battery chargers, test equip- 
ment, terminale, tape recorder, special transistors, portable seta, more switches and other 
components, tools, Vereboard etc., etc. This advertisement cancels all previous ones and 
fists enpplied prior to October 31st. 

8/- 
2/- 
3/- 
3/- 
2/9 
4/6 

41- 
2/6 
1/6 

1/8 
119 

1/6 

1/8 

6/6 
5/- 
5/- 
616 

OC35 

0044 
0C45 
0070 
0071 
OC72 

0073 
0075 
OC81 

00810 
00822) 
0C140 
OC169 
0C170 
00171 
00202 
TK22C 

718 

210 

2/0 
2/8 
21- 
212 

2/3 

212 

Bi- 
21 - 
2/3 
5/- 
3/6 
2/2 
2/2 
4/6 
118 

SILICON DIODE 
RECTIFIERS 
BY100 800 piv 2/10 
500 MA 250 piv 1/9 
Avalanche 1/A 

1200 piv 4/ - 
Six Amp Series 
BYZ13 300 piv 8/6 
BYZ12 600 piv 4/6 
BYZ11 900 ply 5/- 
BYZ1O 1200 piv 518 
Mallard Stack FW 
Bridge 
12A 100 ply 8916 (3I-) 

FELSTEAD ELECTRONICS 
(PW25) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 
TERMS: Cash with order only. No C.O.D. or caller service. Poet, packing and insurance 
charges are shown in brackets after all items. Regret orders under 51- plus carriage cannot 
be accepted, and a minimum charge of 1/- is now made. Charges apply to G.B. and Eire 
only. Overseas air or surface mail extra at cost, plue 312 registration or insurance fee 
.9.d.ä. please for all enquiries, otherwise regret «mot be replied to 
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LINDAIR OPTRONICS LTD 
See our vast range of 

Electronic Components 
and Accessories at our en- 
larged Component Centre 

25 Tottenham Court Road 

MAINS KEYNECTOR 
SAVES TIME -SAFELY 

One mains "Keynectnr" instantly and 
safely connecte electrical appliances to 
mains supply without the use of a plug. 
A number of appliances may he used 
simultaneously up to the full 13 stop rating 
of this device. A red light glows when 
"live". -The "Keynector" is fused and 
has its own robust switch which le 
Interlocked to prevent connections 
when "live". Invaluable to huudgmen, 
swefeemen, dernonatrafore err. 

39/6 P. & P. 3/-. 

VHF AIRCRAFT BAND 
CONVERTOR. 
When placed within lin. 
in a MW band radio full 
coverage of VHF Air- 
craftBand 108-135 Mc/e. 
can be obtained. All 
translator, 9v battery 
operation. Fully tunable 
181 in. x 7 section tele- 
scopic accial. Size 4 x 21 
v111n.7918. P.& P.3/6. 

MODEL MAKER'S MOTOR 
Ne. 15RN. Voltage 1I.7v. 
Current 400mA, Torque. 

12g -em. Body cao 
11" long o l' dia. 
Shaft t long x 
t(1e" dia. Ideal for 
omall modele :end 
toys. Oie each. 

P. & P. 113.3 for 15/-. P. & P. 2/6. 

DE -LUXE STEREO 
HEADPHONES 

With soft rubber 
earpiecee.Impedance 

8-16 ohms. Frequency 
response 23-13,000cps. 
With lead and etereo 
plug. 
Only 5918. P. & P. 316. 

NEW STEREO/MONO 
HEADPHONES 
SD11-7. Soit rubber 
earpieces with elide 
switch for mono/ 
stereo listening and 
Ind. vol. controls. 
Impedance 8-16 ohm 
Freq. response 25- 
16,000 cpe. Withlead 
and stereo plug. 
48.6.0. P. & P. 3/6. 
SINCLAIR IC -10 INTEGRATED CIRCUIT 

10 watt Amplifier. Size only I 0.4 x Orin. 
A true hi-fi amplifier complete with manna) 
giving detallo of a wide range of applica- 
tions and instructions. Guaranteed 5 years. 
ONLY 59/8. P. & P. 1/6. 
SPECIAL TRANSFORMER FOR OPERAT- 
ING SINCLAIR IC -10 from A.C. mains 
230/250e. Output 13v. at 0.3 amp. 12/0. 
P. & P. 2/6, 

L 

LIND -AIR "COMPACT" 
HI-FI STEREO SYSTEM 

LIMITED PERIOD 

ONLY 

ONLY 

392 
Gns 

Carr. and Ins. 25i - 

Never before such value! 
Big cound at low cost! 0 watt r.m.s. per channel. Controls: Bass, Treble, Volume, 
Balance, Function selector. Mono¡Stereo switch. Tape record outlet. Inputs for 
Tape replay/Tinier. Headphone facility. Beautiful teak case with matched loud- 
speakers. Garrard Autochanger unit Otted Stereo Cartridge. 

EXCLUSIVE TO LIND -AIR! 

Hi -TONE RECORDING TAPE 
BRITISH MADE. TOP QUALITY 

31001 3" Long Play PVC 225ft. 5/6 P. & P. 1/2. 
J1002 3' Triple Play Poly 600ft. 10/6 P.&P.1/2. 
J1003 5' Long Play PVC 9001t. 10/- P. & P. 1/8. 
31004 5' Double Play Poly 1200ft. 15/- P. & P. l/8. 
J1005 5j" Long Play PVC 1200ft. 12/6 P. & P. 21-. 
J1006 55" Double Play Poly 1800ft. 82/6 P. & P, 2/-. 
31007 7' Standard Play PVC 1200ft. 18/8 P. & P. 2/6. 
J1008 î Long Play PVC 1800ft. 17/8 P. & P. 2/6. 
J 009 Double Play Poly 2400ft. 251- P. & P. 2/6. 
31010 î Triple Play Poly 3600ft. 50/- P,&P.2/6. 

. 

Special Lind -air Offer! 
Teleton 
SAQ203 
Transistor 
Stereo 
Amplifier 

List Price 228.7.0. 

OUR PRICE 22 Gns 
One ta the mono popular models }rom the fabulons Teleton range. Sncorporatee 
16 transistors and diodes producing superb quality 11i-0. 10 watt_ per channel 
rouerie power. Inputs for Orna (Magnetic and Crystal), Tuner toad Auxiliary. 
Tape Record output. Controls: Volume, Balance, Bass, Treble. Roused in 
attractive oiled walnut cabinet with brushed aluminium front panel. 

TRANSFORMERS 
AUTO WOUND TRANSFORMERS 
All Winding Voltage Ratings and Tapping 0-115-200-820-240v except MT113- 
0-115-210-240v. 
MT113 20W Size 290lot/lee 11ín. Wgt I 1 Price 12/6 
MT64 75W Size 25 x 21 . 21in, Wgt l lb 14m Price 21/0 

Size 3( x 21 x Sin. Wgt 31b Price 331 -- 
Size 31 x 43 x 41n. Wgt 4 lb Price 39/8 
Size 4 x4 x 31in. Wgt 6 lb 7 oz Price 59/4 
Size 41 x 41 x 4tn. Wgt 11 lb Price 85/ - 
Sise 51 x 4 x 48in. Wgt 12 lb Soz Price 89/ - 
Size 41 x 51 x 54in, Wgt 13 lb 40z Price 95/7 
Sise 41 x 54 u 51in. Wgt 161h Price 142/2 
Sise 551ae o 0á x 60in. Wgt 281b Soz Price 170/6 
Sise S5/ts x 6', x 61in. Wgt 31 I4 Price 195/ - 
Sise 7x 64x 84ín. Wgt 40th ]'rice 211/2 
Size 61 o 73 x 87 Wgt 45 1h Soz Price 300/- 

MT4 150W 
MT85 200W 
MT66 300W 
MT 110 400W 
MT67 500W 
MT83 750W 
MT84 1000W 
MT93 1500W 
MT94 1750W 
MT95 2000W 
M T73 3000W 

LOW VOLTAGE 12 VOLT RANGE 
Primary 200 -250v -Secondary 12v 
MT111 0.5 Amp Site 3 x 24 x 1jin. 
MT7I 2 Amp Size 21 x 21 
81T69 4 Amp Size 31 x lj x 21ín. 
00T70 6 Amp Size 4 x 3 , 34in. 
MT72 10 Amp Size 34 .c 41 x 4in. 
MT116 20 Amp Size 41 so 44 x 4in, 
MT187 30 Amp Size 55 x 41 x 45in. 

Wgt 12oz Prier. 15/3 
Wgt Ilb Prier 191- 
Wgt 21b 4oz Price 28/ - 
Wet 31b 12oz Price 39/- 
Wgt 6 l 300 Price 51/- 
Wgt 11 lb 13oz Price 95/- 
Wgt 161b 1/oz Price 180/ - 

Other range, available as November. Send for complete Lists 

P&P 2/li 
P&P 4/6 
P&P 6/ - 
P&P 6/ - 
P&P 9) - 
P&P 10/ - 
P&P 10(6 
P&P 10/6 
Carr. ex. 
Carr. ex. 
Carr. ex. 
Carr. ex. 
Carr. ex. 

1'&P 2/6 
P&1'3/9 
P&P fi/ - 
PAF 61 - 
PAP 9) - 
PAF 9/ - 
l'AP 13/6 

Visit our Brand New enlarged 
HI -Fl Demonstration Room, Tape, 
Record Bar and Scientific Show of 

Microscopes. Binoculars, 
Telescopes and Watches at 
18/19 Tottenham Court Road 

TTC.C1001 MULTITESTER in leather case. 
Overload protection. 
20,000 ope. AC volte 
10, 50, 250, 1,000v. 
DC volts 5-25, 123, 
500, 2500v. D.C. Cur- 
rent 0-bO11A, 0-260mA 
Resistance 0-60K, 0-6 
Megohm. Decibels -20 
to +22dB. Size of 
meter 40 3f lin. 
85/-. P. & P. 316. 

SHIRA 68D MULTI - 
TESTER 20,000 o.D.v. 
DC voltage: 5.25.50.250- 
500-2.5K 120,000 ohms per 
volt). AC Voltage: 10-50- 
100-500-1000 volte (10,(100 
ohms per volt). DC Cur- 
rent: 0-50µA, 0.2.6mA, 0- 
250mA. Resistance: 0-6K, 
0-6Mg (300 ohm and 30K 
at centre scale.) Capacitance: lopr. to 001 
mud, 0011,tt to -Iµt. Decibels: -20 to 
+ 22dB. Sise 44 z 31 0 fin. 71/-. P. & P. 316 

S-DeC BREAD 
BOARD 

British Made 
Solderlees breadboard panels, for fast re- 
liable component connections. 
Single DeCe. One 8-DeC with Control 
Panel, Jig and Accessories for ',Merlette 
connections to controle, etc., with booklet 
"Project, on 8-DeC" giving construction 
detalle for a variety of circuits. 99/6. 
P. & P. 216. 
4-DeC KIT. S'ose e-DeCe with two Control 
Panels, Jigs and Accessories and the book- 
let "Projects on S-DeC'- all contained in a 
strong attractive plastic case. Ideal for the 
professional suer. 25.17.6. P. & P. 3(0. 

GAF/ RD DECKS 

e ßP22 lees cartridge 25. 9.6 
1025 Stereo/Mono with cart. 26.19.6 
2025 StereolMono with cart. 57.19.6 
30000 Stereo/Mono with cart. 59.10.6 
3000D Stereo/Mono with cart. 510.19.8 
SP25 leas cartridge 211,19.6 
SP25 with Decca Deram cart 217. 4.6 
SL55 lees cartridge 211.19.6 
SL65 with Decos Deram cart 217.4.8 
SL65 less cartridge 214.9.6 
Covers for above 22.19.6 
Bases for above 65.10.0 
AP75 less cartridge 218.18.0 
SL75 less cartridge 228.7.0 
SL96 less cartridge 238.19.6 
Bases for above 24.19.6 
SPECIAL OFFER I 

91125 less cart., with base 213. 2.6 
P. & P. Deck 12/6, Cover 4/0, Base 4'6. 
P. & P. Deck/Cover/Base 17/-. 

MINIATURE SOLDERING IRON 

Itritleh made and designed for Use with 
transistor circuitry but ideal for anons 

they uses. AS, 240v. 18 watt. Length 
7s¡(tin., On. -li,h on hit. Price 32/6 
P. & P. 2)-. 

LINDAIR OPTRONICS LTD 
18, 25 & 53 TOTTENHAM COURT ROAD, LONDON W.1. 

Telephone : 01-580 2255,'4532/ 7679 
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm. 
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Complete stereo system - 28 gns. 
The new Duo general-purpose 2 -way speaker system is beauti- 
fully finished in polished teak veneer, with matching vynair 
grille. It is ideal for wall or shelf mounting either upright or 
horizontally. 
Type 1 SPECIFICATION:- 
Impedance 10 ohms. It incorporates Goodmans high flux 6"x4" speaker 

and 2 "tweeter.Teakfinish12"x61"x5;".4 guineas each. 7/6d.p.&p. 
Type 2 as type 1. Size 171" x 10}" X 61". Incorporating MI' X 6}" 
bass unit and 21" tweeter. 3 ohms impedance 5} guineas plus 7/6 p. & p. 

Garrard Changers from í7.19.6d. p. Et p. 7/6d. 
Cover and Teak finish Plinth í4.15.0d. 7/6d. p. Er p. 

The items illustrated can be purchased together for 2$ gns. 

The Duetto is a good quality 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 
cartridges and tuners. Cross -talk better than 30dB at I Kc/s. 
CONTROLS: 4 -position selector switch (2 pos mono and 2 pos. stereo) 

dual ganged volume control. 
TONE CONTROL: Treble lift and cut. Separate on 'off switch. A preset 

balance control. 

9GNS. ol/ Integrated Transistor Stereo Amplifier plus 7/6d. 
p.Etp. 

The above 5 items can be purchased together for 28 gns. 1- £1.10.0 p. kr p. 

$2 Gns. plus 7/6 p. Er p. 

Controls: Selector switch Tape speed equalisation switch (3f and 71 i.p.s.). 
Volume. Treble. Bass. 2 position scratch filter and 2 position rumble filter. 

Specification: Sensitivities for 10 watt output at 1 KHz into 3 ohms. Tape head: 

3mV (at 3j i. p.s.). Mag P.U.: 2mV. Cer. P.U.: 80 mV. Tuner: 100mV. Aux.: 100mV. 

Tape/Rec. output: Equalisation for each i nputi s correct to withi n f 2dB (R.I.A.A.) 
from 20Hz to 20KHz. Tone control range: Bass ± 13dB at 60Hz. Treble +14dB at 

15KHz. Total distortion: (for 10 watt output) <1.5%. Signal noise: <-60dB. 
A.C. mains 200-250v. Built and tested. Size 12zin. long, 41 -in. deep, 2}in. high. 
Teak finished case. 

&,-01 CO 

TS 

R+TV 
LIM110 

.Jñe ióeaef,n, 132 Gns. plus 7/6 p. Et p. 

Integrated High Fidelity Transistor Stereo Amplifier. Specification-Output: 
10 watts per channel into 3 to 4 ohms speakers (20 watts monaural). Input: 6 

position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner, 
Tape and Tape Rec. out. Sensitivities: All inputs 100mV Into 10M ohm. Fre- 
quency Response: 40Hz-20KHz ± 2dB. Tone Controls: Separate bass and treble 
controls; treble, 13dB lift and cut (at 15KHz); Bass, 15d13 lift and 25dB cut (at 
60Hz). Volume Controls: Separate for each channel. A.C. Mains Input: 200- 
240V. 50-60Hz. Size, 121" x 6" x 2}" in teak finished case. Built and tested. 
VISCOUNT MARK II for use with magnetic pick-ups specification as above. 
Fully equalised for magnetic pick-ups. Suitable for cartridges with minimum 
output of 4mVlcmisec. at Ike. Input impedance 47k. 15 gns. plus 7/6 p. & p. 

SPECIAL OFFER ! 
Complete stereo system comprising BALFOUR 4 -speed autoplayer with stereo 
head, 2 Duo speaker systems, size 12in. x 6;1n. x en. Plinth (less cover) and 
the DUETTO stereo amplifier. All above Items 

19 Gns. plus 20/- p. £t p. 

Also see opposite page 
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Circuit 2/6 
FREE WITH PARTS. 

The ELEGANT SEVEN 
Mk. III (350mW Output) 
7 transistor fully tunable M.W.-L.W. 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 £4.9.6 plus 7/6 P. Et P. 

The DORSET 
(600mW Output) 

7 -transistor fully tunable M.W.-L.W. superhet portable 
-with baby alarm facility. Set of parts. The latest 
modulised and pre -alignment techniques makes this 
simple to build. Sizes: 12 x 8 x 3in. 

Price £5.5.0 plus 7/6 P. Et P. 

MAINS POWER PACK KIT: 9/8 extra Circuit 2/6 
FREE WITH PARTS. 

EXTRACTOR FAN 
A.C. mains 230/250v. complete with pull switch. 
Size 6 x 6 x 4in. 

Price 27/6 plus 7/6 P. Et P. 

X101 10W SOLID-STATE HI-FI AMP 
WITH INTEGRAL PRE -AMP 

Specifications: Power Output (into 3 ohms speaker) 10 watts. 
Sensitivity (for rated output): lmV into 3K ohms (0.33 microamp). 
Total Distortion of 1KHz at 5 watts, 0.35%, at rated output 1.5%. 
Fregaenep Response: Minus 3d8 points 20Hz and 40KHz. 
Speaker: 3-4 ohms (3-15 ohms may be need). 
Supply voltage: 24V. D.C. at 800mA (6-24V. may be used). 

Price 69/6 plus 2/6 P. Er P. 

Control assembly: including resistors and 
capacitors. 1. Volume: PRICE SI-. 2. Treble: 
PRICE 5/-. 3. Comprehensive bass and 
treble: PRICE 10/-. The above 3 items can 
be purchased for use with the X101. 

Power Supplies for the X101: 
P101 M (for moud) 351- Plus 4/6 p. & p. 
P101 S (for stereo) 42/6 plus 4/6 p. & p. 

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. Et P. 

50 WATT AMPLIFIER A.C. Mains 200-250v 
An extremely reliable general purpose 
valve amplifier. Its rugged construction 
yet space age styling and design makes 
it by tar the best 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 sockete. SENSITIVITIES AND 

Price 27 gns. INPUT IMPEDANCES. Channels 1 &2 g 4mV at 470K. These 2 channels (4 inputs) 
Plus 20/- p. & D. are suitable for microphone or guitare. 

Channels 3 k 4 300mV at 1m. Suitable for moat high output instrumente (gram, tuner, 
organ etc.). Input eeneitivity relative to l0w output. TONE CONTROLS ARE COMMON 
TO ALL INPUTS. Bau Boost +12dB at 60 Its, Bau Cut 13dB at 60 Hz. Treble Boost 
+11dB at 15 KHz. Treble Cut 12dB at 15 KHz. With bass and treble controls central -3dB points are 30 He and 20 KHz. POWER OUTPUT: For speech and music 50 watts 
rms. 100 watts peak. For sustained music 45 watts rms. 90 watts peak. For eine wave 
38.5 watts rms. 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 8 or 15 ohms speaker 
system. NEGATIVE FEEDBACK 20d13 at 1 KHz. SIGNAL TO NOISE RATIO 60dB. 
MAINS VOLTAGES adjustable from 200-250V. A.C. 50-60 Hz. A protective fuse is located 
at the rear of unit. Output impedance 3, 8 and 15 ohms. 

B.S.R. TD -2 TAPE DECK 
Takes 5Ì1n. spools. fitted with B.S.R. 1 Track Heads. Size 131'n. long by Olin. wide. 

Price £8.19.6 plus 7/6 P. Et P. 

O\O & T V 

R --TV 
q O 

CrON ) LM 

TERMS C.W.O. 
All enquiries S.A.E. 

SOLID STATE 

GENERAL 

PURPOSE 

SPECIFICATIONS 
Output 
Inputs 

Frequency 
Signal 
Germanium 
with Std. 
bass and 
8" x 5" 

RELIANT 
As 

5.- 

3 mmm`i" 
,.; : eí,Ì1e.!-,'::-:..: --_." _--_. 

Vitt/ / ,"/ 

-10 watts Output Impedance 
-1. octal min 10mV Tone Controls -Treble control range 

2. -gram/radio 250mV Base control range 
Response -(with tone controls central) Minus 3dB points 

to Noise Ratio -better than -60dB. Translatore-4 silicon 
type. Mains input -220/250V. A.C. Size of chassis -101" 

or L.P. records, musical instruments, all makes of pick-ups 
treble lift control. Two inputs with control from gram. and 

speaker to suit price 14/6 plus 1/6 p. & p. Crystal mike to suit 
Mk. I RELIANT 

above less teak case ' In teak finished 

gns. plus 7/6 P. & P. 61 gns. 

AMPLIFIER 

-3 to 4 ohms i 12dB at 10 KAr 
}13413 at 100Hr 

at 20Hz and 40KHz. 
Planar type and 3 
x 45" x 25". For use 
and mikes. Separate 

mike. Built and tested. 
18/e plus 1/6 P. & P. 

Mk. II 
case. 

plus 7/6 P. & P. 

RECORD PLAYER SNIP 
The "Princess", 4 -speed automatic record changer and 
player engineered with the utmost precision for beauty, 
long life, and trouble free service. Will take up to ten 

which may be mixed 7" to 10" or 12". Patent 
stylus brush cleans stylus after each playing and at 
shut loff, the pick-up locks itself into its recess, a most 
mein] feature with portable equipment other features 
include pick-up height adjustment and stylus pressure 
adjustment. This truly is a fine instrument which you 
can purchase this month at only 65.19.6 complete with 
cartridge and ready to play. Post and ins. 7/6 extra. 
ONLY £5.19.6 plus 7/6 P. & P. 

A.C. Mains 240V 

I 

F 

414illik 

/ 
1 , 

i i 

POCKET MULTI -METER 
Size 31 x 25 x 11tH. Meter size 21 x 11tH. Sensitivity 1,000 O.P.V. on both 
A.C. and D.C. volts. 0-15, 0-150,0-1,000 D.C. current 0-150mA. Resistance 
0-100kO. Complete with test prods, battery and full jnetrnctions. 

42/6 plus 3/6 P. Et P. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron value 
151- to every purchaser of the Pocket Multi -Meter. 

STEREO PRE -AMPLIFIER 
Inputs -6 position rotary switch (3 position mono, 3 position stereo). Tuner 150mW 
into 680k. Magnetic pick-up fully equalised and suitable for magnetic cartridges with 
minimising output of 4mV/em/sec. Load 47k. Ceramic pickup 150mV into 1380k. 
Sensitivities taken for 200mV output. Controls -separate volume controls for each 
channel. Twin ganged bass, 12dB Mt and 15dB out at 60c/e. Twin ganged treble, 
10dB lift and 15dB cut at IOkc/s.Voltage required 23-30V DC at 5mA. Size 123 x 

31 x 2f in. In teak finished case, complete with front panel and knobs. Built and 
tested. 

£7.7.0 plus 5/- P. Et P. 

CYLDON 2 TRANSISTOR U.H.F. TUNER 
Brand new. Complete with circuit diagram. 

Price £2.10.0 plus 1/- P. Et P. 

THREE -IN -ONE HI-FI 10 WATT SPEAKER 
A complete Loud Speaker system on one frame, combining three matched ceramic magnet 
speakers with a low lose crossover network. Peak handling power 10 watts. Impedance 
15 ohms. Flux density 11.000 gauss. Resonance 40-80 c/s. Frequency range 50c/e to 
20Ke/s. Size 134 x 81/is x 4}in. By famous manufacturer. 

List price £7 OUR PRICE 74/6 plus 5/- P. & P. 
Similar speaker to the above without tweeters in 3 and 15 ohms 4408 pine 5/- p. & p. 

PYE CAR RADIO 
Push Button Tuning Heart 

t`- 
This PREBTOLOCK 5 station Push -Button Tuner IV 

lI `., é i 

Heart with Manual Over -ride le an ideal basis for 
a quality AM car radio. Size 65" x 4" x 2". -II. 

25/- plus 3/- P. Et P.' : Y'( ' ñiHN 

'le 
. , IiI l 

l 

QUALITY MAINS TRANSFORMER 
Input 250 volts. OUTPUT (All RMS values) 4 windings of 
11.5 volts connected in series total 46 volts at 4.5 amps (con. 
servatively rated). The following combinations may be used. ^.-i\w I' 
1. 23-0-23 volts. 2. 46 volts. 
Both of these above voltages are commonly used in medium to - l' 
high powered translator amplifiers, power supplies, etc. 

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

RADIO £t T.V. 
21c High 

Also at 
ALL ORDERS 

Goods not despatched outside UK 

COMPONENTS (ACTON) LTD 
Street, Acton, London W.3. 
323 Edgware Road, London W.2. 
BY POST TO OUR ACTON ADDRESS 



BIGGEST BREAKTHROUGH IN RADIO KITS! 
THE REVOLUTIONARY APOLLO "6" CAN BE BUILT 
SPECIALLY made for the thousands of dis- 
criminating people who want the finest easy - 
to -build radio ... at a reasonable price! This 
is a different breed-it will startle you! 
EIGHT MONTHS AGO our two designers 
were briefed to produce a radio kit that would 
fill these technical demands :-DEMAND-A. 
IT SHOULD BE POSSIBLE TO BUILD 
PAINLESSLY IN ONE EVENING . 

ANSWER-the Apollo "6" has simplified, 
well illustrated step-by-step plans. 

CONTAINS FEATURES THAT 
CAN'T BE BOUGHT IN READY 
MADE SETS-AT ANY PRICE 

receives medium wave Er trawler 
broadcasts. 
every component brand new-no 
surplus rejects or "seconds". 
uses latest Silicon Planar Epitaxial 
Epoxy transistors. 
six stage stable reflex -2 R.F., 1 

Diode demodulation, 3 A.F. 
simplified illustrated plans. 
from partsto programmesin an evening 
... PLUS MANY MORE! 

No soldering iron is necessary and you don't 
have to have a magnifying glass and a pair of 
tweezers. DEMAND-B. IT SHOULD 
WORK FIRST TIME ... -ANSWER- 
Apollo "6" uses latest rugged Silicon Tran- 
sistor Circuitry and every single transistor, 
diode. capacitor, resistor, inductance etc. is 

brand new and fully tested-no 
surplus parts, no manufacturers 

r 

rejects, no manu- FOR facturers"seconds", 
and uses "Ever 

. 

DEMAND-C. IT 
MUST HAVE THE 

Ready" batter 

POWER TO OPE- 
RATE OPTION- 
AL LOUDSPEAKER... DEMAND 
-D. IT MUST GIVE GOOD 
RECEPTION IN DIFFICULT 
AREAS . DEMAND-E. IT 
MUST WORK ON ITS OWN 
INTERNAL FERRITE ROD 
AERIAL . ETC. ETC. 
ANSWER-The Apollo "6" does 
all this-and much more! 
REVOLUTIONARY SILICON 
PLANAR EPDXY CIRCUIT 
DESIGN 
Apollo "6" will probably be bang 
up-to-date well into the seventies! it 
bristles with latest technical innova- 
tions. Six stage stable reflex N.P.N. 
and P.N.P. circuit consisting of 2 Radio Fre- 
quency stages, 1 Diode demodulation stage 
and 3 Audio Frequency stages. Uses latest 
Silicon Planar Epitaxial Epoxy transistors 
(similar to types used in America's Space 

6 

IRON CLAD GUARANTEE 
Should you not be complete/y satisfied 
with your purchase when you receive it 
from us, your money will be refunded in 
full, at once and without quibble or 
question .. . 

Project). The first two transistors give 
amplification of 100 to 400 each, (at 
only 100 Microamps collector current 
approx). Output transistor gives amplification 

PHOENIX ELECTRONIC 

of 235 to 470. Stable reflexing gives the Apollo "6" 
staggering selectivity, uncanny sensitivity, true-to-life 
sound reproduction-in fact its range, power and 
selectivity must be experienced to be believed. 
Enter a new magic world of reception-station after 
station (home and abroad). 

THRILLING SOUND OF AN SOS AT SEA 
Listen to the thrilling sound of an SOS at sea-tune in 
to a world you've never heard before ... NOTE. Because 
members of our own Staff (and their friends) are enthu- 
siastic and have already bought Apollo "6" parts we. 
know demand will be enormous. DON'T DELAY- 
SEND FOR YOURS NOW, send 59/6+ 3/6 P. & P. for 
all parts, illustrated plans, personal listening earpiece 
etc. (all parts can be bought separately) 
MONEY BACK GUARANTEE (see panel). 

Orders despatched in strict rotation. 

S (Dept. PW5) 18 Little Preston St., Brighton 1. Sussex. 

MolSU irsfoo 
all types of 

TRANSISTOR EQUIPMENT 
The ideal, economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampli- 
fiers etc. from A.C. Mains. All units are completely 
isolated from mains by double wound transformer 
ensuring 100% safety. 

PLUS -3 
MAINS UNIT 
Provides three separate 
&witched output voltages 
4., 71v. and 9v. DC. at- 
tractive case with indica- 
tor light, mains lead 
output socket, plug and lead. 57/6 

P áP.2/6 Size 4Ix3lx2}in. 
(Extra lead with DIN plug for Cassette Recorders 7/6) 

POWER PLUS 
MAINS UNIT 

.a for Cassette Tape Recor- 
ders using 71v. Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able plug. (Please state 
make, model and voltage 45/- P. á P. 2/6 required.) 

Also available-Unit to run your Cassette Recorder 
from 12v. Car Battery 32/6. P. & P. 2/6. 
MAINS UNIT for FI -CORD 202A 
TAPE RECORDER P. áP.5)-. £4. 15.0 

MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 6v, 9v, 12v, 18v, 39/6. 
For two separate outputs, 41v + 41v, 
60 + 6v., 9v + 9v. 42/6. P. & P. 2/6 per 
unit. (Please state outputs reged). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 

24 HOUR MAIL ORDER SERVICE 
CALLERS WELCOME 

(with appointment from 9 a.m. to 9 p.m.) 

PUCKA ENTERPRISES 
ELECTRONIC VALVES & EQUIPMENT 

207b Belsize Road, London N.W.6. 
Tel: 01-328-6123 

Business hours: 9 a.m. to 6 p.m. 

GUARANTEED VALVES 
AZ31 9/8 EPOS 514 PCC85 81- UAF42 10/2 
AZ41 8/- EF91 413 POC89 1018 UBC41 9/- 
CBL31 1611 EF92 81- PC018910/9 UBC8I 91 - 
CORSI 9/8 EF93 413 PCF80 7/- UBF80 7/- 
CYI 8/8 EF183 6/8 PCF82 8/8 UBF89 7/8 
CY31 7/6 EF184 7/- PCF84 8/7 U0085 7/6 
DAF401019 E1190 7/6 FCF86 9/1 110734210/2 
DAF4110/9 EL34 10/2 PCF80I 9/8 UCH81 7/- 
DAF91 419 EL41 10/2 P0F802 9/8 UCL82 7/6 
DAF92 9/1 EL42 10/9 PCF80515/- UCL83 10/3 
DAF96 718 EL81 9/9 PCF80618/- UF80 716 
DC90 817 EL83 81- PCF80815/6 UF89 7/6 
DK40 10/9 EL84 4/9 PCL81 9/8 UL41 10/2 
DK91/IR5 EL85 8/- PCL82 7/6 UL84 7/- 

6/5 EL86 8/7 PCL83 10/2 113180 5/4 
DK92 9/- EL90 6/6 PCL84 8/7 UY41 7/6 
DK96 8/- EL95 5/4 PCL85 9/1 11Y85 6/6 
DL91 5/4 EM34 16/8 PCL86 9/1 0A2 5/4 
DL92 8/5 EM80 7/6 PD500 82/6 OBI 6/5 
DL93 4/3 EM81 8/- PFL20014/- 003 619 
DL95 81- EN91I PL36 10/9 OD3 8/5 
DL96 7/8 2D21 6/6 PL38 1914 105GT 5/4 
DY86 6/5 EY51 7/6 PL81 8/- 1L4 812 
DY87 7/- EY86 7/- PL82 817 IR51DK91 
E9000 91- EY87 8/7 PL83 716 

8/5 
EABC80 6/6 EZ40 8/- PL84 71- 184 5/4 
EAF42 9/9 EZ41 9/- PL600 14/6 185 4/9 
EBC41 9/- EZ80 514 PL504 16/1 1T4 418 
EBC81 5/6 EZ81 5/4 PL509 85/- 1114 6/5 
E0F80/ GY501 21/- PY32 1019 1X2BIR19 

6BL86/10 GZ30 7/6 PY33 12/8 7/8 
ECH81 5/6 GZ32 10/2 FY80 6/- 2021 8/6 
ECH83 8/6 GZ34 10/9 PY81 5/10 3A4 8/8 
E0L86 8/6 KT66 21/- FY82 5/4 394 8/- 
EF39 8/7 KT88 8116 FY83 7/6 384 813 
EF40 9/9 MSPENT PY88 81- 3V4 7/- 
EF41 9/9 10/- PY800 9/7 5U4G 5/9 
EF42 14/- N78 80/6 PY801 9/7 5V4G 8/- 
EF50 5/- PABC80 81- U25 15/6 5Y3GT 5/9 
EF80 5/- PC86 121- 1126 15/8 5240 7/6 
EFSS 10/2 P088 121- 11191 15/- 6/30L2 15/- 
EF85 7/- PC900 9/4 UABC806/8 6AC7 41 - 
EPOS 6/6 PCC84 6/5 UAF41 9/8 6AK5 514 

MANY OTHERS IN STOCK 
B.A.E. tor Free Price List. P. & P. 9d. per valve/2s. per L. 
insurance 6d. extra. Terms: Cash/P.O./Cheque with order. 

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. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio/TV 

1969 List 
available at 2/ - 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (December PW) 
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PREMIER RADIO 
23, TOTTENHAM COURT ROAD, LON DON, W.1 Tel: 01-636 3451 -1 [1 MINION ' (- 
SPECIAL OFFER CARTRIDGES 

SHURE 
List Price Premier Price 
£8.10.6 56.19.6 
£14.9.1. 510.10.0 
£12.19.5 £9.9.0. 
£17.8.4 218.19.6 

MOOR .. ,. £20.15.1 615.15.0 
1179-0 £17.8.4 £18.19.6 
M75E £25.16.10 £21.0.0 

AUDIO TECHNICA 
A.T.8-7 etereo/mono 28.18.0 £5.19.6 
A.T.88 etereo £8.18.0 25.19.6 
A.T.SX elliptical £13.0.0 £9.0.0 
A.T.7S stereo .. £22.0.0 615.0.0 
A.T.7X elliptical £35.0.0 216.0.0 

Post and Packing 116 each 

MSD 
1144-5 
1144C 
MAE 

"NOVA" TRANSISTOR STEREO AMPLIFIER 
A superb stereo am- 
plifier offering every 
Waits, for the hi -II 
enthusiast. Output 
10 watts per channel. 
Frequency response 
40.20,000 Hs}8dB. 
Inpate for radio, P.D. 
Ceramic, P.D. Mag- 
netic Tape, Separate 
bass and treble controls, Volume and Balance 
controls Mono/Stereo Switch. Also features 
headphone socket and tape output. Teak case 
with attractive illuminated trout panel. Star 
141 91 <Sttia. A.C. 200/250V. 

WONDERFUL VALUE 

OATY 
G 7 101- 25 Carr. NL. 

PICK-UP CARTRIDGES 
AT MONEY SAVING PRICES! 

COLORING G800 (Stereo) 28.19.6 
62.15.0 
51.18.5 
22. 8.7 

ACOS GP94 (Stereo) . £2.14.8 
B S R X3M (Mono compatible) 51.16.5 
B S R X311 (Mono compatible) £1.16.5 
RONETTE 105 (Stereo) 01.15.0 
RONETTE 106 (Stereo) £1.15.0 
All complete with mounting brackets and in 
structioua. Post and Pa,king 1'6 each. 

SONOTONE 9TAHCID (Stereo) 
ACOS GP91/1SC (Mono compatible) 
ACOS GP93-1 (Stereo) 

The Premier Stereo System consists of an all transistor stereo amplifier. Garrard Model 2025 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: Baas, 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. 7/63 

SAVE NEARLY £5 ! 

WIDE RANGE OF HI-FI STEREO 
EQUIPMENT ON DEMONSTRATION 

All leading makes available including Rogers, Armstrong, 
Datei, Wharfedale, Goodman, Goldring, Shure, etc. etc. 

E.M.I. 13x 8in. 
HI-FI SPEAKERS 
Fitted two 2#!n. tweeters and 
crossover network. Impedance 3 
and 15 ohms. Handling capacity 
10 watts. Brand new. 99/6. p.&p. 
7/6. 
Also available without tweeters 
49/6, p. & p. 7/6. 

TEAK FINISHED CABINET 
Size 17# x 10 x 74ín. Ideal for 
above speakers 56.10.0, p. & p. 
101-. 

HI-FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
21" speaker unite with 

oft padded ear muffs. 
Adjustable headband. 
8 ohm Impedance. Com- 
plete with Eft. lead and 
etereo jack plug. 

59/6 P.". 
MONO HEADPHONES 2000 ohm 1416 P. & P. 2)6. 
STEREO STETHOSCOPE SET Low imp. 2fí/ -P. & P. 
MONO STETHOSCOPE SET Low Imp. 1016 P. & P. 2J-. 

Premter Stereo System with "Nova" 10 watt 
Stereo Amplifier as above. 45 Gns. Carr. 35/, 

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, law impedance micro- 
phone with transformer, 
radio, tape, etc. Max. input 
1.5v. Max. output 2.5v. (lain 
6 dB. Standard jack plug 
socket inputs. phonoplugs 
output. Attractive teak 
wood grain finish case, 

áóááL 59/6 MODE ° 69/6 0.5 P. 2(6. 

VERITAS V-313 TAPE HEAD DEFLUXER 
A must for all tape users! Tape 
heads become permanently. 
magnetized with constant use; 
this leads to background noise 

that prevents perfect recordings. Simply 
applied to recording head the V313 
leaves head tree of magnetism. Cleans 34/6 P. & P. 
any tape bead in seconds. 156. 

SPECIAL BARGAIN OFFER 
B.S.R. IIA75 RECORD PLAYER IINIT COMPLETE 
WITH TEAK PLINTH. 4 speeds. Automatic or Manual 

operation. Low mass arm with 
cue and pause lever, bias 

- compensator, stylus pres- 
1 sure adjuster, etc. Com- 

plete with B.S.R. Cl //12-,..z..'%tl 1,,r Stereo Cartridge. Ori- --- ginal Price £25.18.8. 
Our Price 14 Gns. Oar,. 1016 

"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 3" 250' P.V.C. 516 LP6 5:' 1200' P.V C. 12/6 
TTS 8" 460' POLYESTER 716 DTI) 51' 1800' POLYESTER 22/6 
DT8 S#' 600' POLYESTER 1116 TIE or 2400' POLYESTER 8716 
BPS 5" 600' P.V.C. 8/6 8P7 7" 1.200' P.V 0 1216 
LP5 5' 900' P.V.C. 101- DT7 7" 2400' POLYESTER 25/- 
DTS 6" 1200' POLYESTER 151- TT7 7" 2600' POLYESTER 50/ - 
TAPE SPOOLS 8" 11-, 5 51", 7' 1/9, TAPE CASES 5", 7' 216. 
Poet and Packing r 1/-, r, 5$' 1/6, 7' 2/-. (3 reels and over Poet Free). 

WELLER "EXPERT" SOLDER 
OUR. Saves time and simplifies 

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

dual heat. 100(140 watt. 240 volt A.C. 
87/8 P. & P. 2/, 

POCKET SIZE MULTI -TESTER With wide 
angle, jewelled meter movement, ceramic 
long -lite, low -loss switching, tough Impact 
resisting ease. Sensitivity 20,000 ohms/ 
volt D.C. 10,000 ohms/volt A.C. 
19 Ranges: 0-5-25-50-250-500-2500 volte 
DC. 0-10-50-100.500-1000 volts AC. 
0-504A-2.5 mA -250 mA DC. 0-6000 ohms - 
6 megohms, l0µ µf-0.001 mfdd mid. 
-20 to +22dß. Complete battery, test 
lead and £4,19.6 P. & P. 
inatructi one. 3/6. 

TWO STATION 
TRANSISTOR 
INTERCOMS. 
Complete with battery 
and 50ft. connecting 
wire. Compact else, two 
way call system. Ideal for 
home, office, factory, etc. 

65/- 4/-. 

FOUR STATION INTERCOM. Master unit arid 3 slaves. 
Ideal for office and home. Complete with battery and 
connecting wire 07.19.6. P k P. 518. 

"PREMIER" 
TAPE CASSETTES 

C60 (m°a.) 7/6 
C90 (9..) 12/6 
C120 (2.) 17/6 
P. & P.1/-. 

CASSETTE 
HEAD 
CLEANER 
Removes unwanted deposits 
from delicate tape heads. 
Fits all cassette recorders. 

11/6 ;_& P. 
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CAR LIGHT FLASHERS 
Heavy duty light 
Basher employe a 
condenser discharge 
principle operating 
on electro mechani- 
cal relay. (As inset). 
Housed in strong 
plastic case. Flashing 
rate between 60-120 
per minute. 12V 
DC operation. Maxi- 

mum load 6 amps. Size 2.11/16in. dia. x 4in. 
Supplied brand new at a fraction of original 
coat. 6/9 each P. P. 2/6. (3 for 17/6 P. P. 4/6). 

HAMMARLUND SP600JX 
COMMUNICATION RECEIVER 

540 Kc/s -54 Mela in 6 bands. Few only. 
2100 each. 

R209 MK II 
COMMUNICATION RECEIVER 

11 valve high grade communication receiver 
suitable for tropical use. 1.20 Mc/e on 4 bande. 
AM/CW/FM operation. Incorporates pre- 
cision vernier driver, B.F.O., aerial trim- 

mer,mternal 
speaker and 
12v. D.C. 
internal po- 
wer supply. 
Supplied 
in excellent 
condition 
fully tested 
and checked 
815.0.0. 
Carr. 20/ - 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2 cps -750 Kc/s. 
Bandwidth 5.5 Me/s. 
Sensitivity 33mV/CM. 
Operating voltage 0/110/ 
200/250V. A.C. Supplied 
In excellent working con- 
dition. 229.10.0. Or com- 
plete with all accessories, 
probe, leads, lid, etc. 
225. Carriage 30/-. 

MARCONI 

T/44/TF956 

AP Absorption 
Wattmeter 

1 µ/watt to o watts. 

220. Carr. 10/-. 

SOLARTRON CD -1016 
OSCILLOSCOPE 

Double beam. D.C. To 5 Me/s. Excellent 
condition. 255 each. Carr. 20/-. 

GEARED MAINS MOTORS 

Paralux type SD19 230/250V. 
A.C. Reversible. 30 r.p.m. 

40 lb./ins. Complete 
with capacitor. Excellent 

condition. 99/8. 
Carr. 10/-. 

SOLARTRON CD.711S.2 
OSCILLOSCOPES 

Double beam. D.C. to 9Me/s. Perfect order. 
265. Carr. 50/-. 

TO -2 PORTABLE OSCILLOSCOPE 
A general purpose low cost 
economy oscilloscope for 
everyday use. Y amp. 
Bandwidth 2 CPS -1 mHz. 
Input imp. 2 meg 25pF. 
Illuminated scale. 2in. tube. 
116 x 180 x 230mm. 
Weight 81b. 220/240V. a.c. 
Supplied brand new with 
handbook. 

222.10.0. Carr. 10/-. 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
coat. Ranges: R. 
I0-11.1 mega 
6 Ranges +1%. 
L.1 µ H - Ill 
HENRYS 6 Ran- 
ges -2%. C. 10pF 
±1110mFd. 6 

Ranges }2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges +1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA. 
Meter Indication. Attractive 2 tone metal 
ease. Size 71 x 5 x 2in. 220. P. & P. 5/-. 

UNR-30 4 -BAND COMMUNICATION RECEIVER 

Covering 550 Kc/e-30 Mc/e. Incorporates BFO. Built in 
speaker and phone jack. Metal cabinet. Operation 220/ 
240V. A.C. Supplied brand new, guaranteed with 
instructions. Carr. 7/6 13 g ns. 

LAFAYETTE SOLID STATE HA600 RECEIVER 
5 BAND AM/CWISSB AMATEUR AND SHORT 
WAVE 150 Ho/s-400 He/s and 550 Kc%o-80 Mc/e 
P E T front end 2 mechanical filters Huge 
dial Product detector Variable BFO 
Noise limiter S meter 24in Bandepread 
280V. A.C./12V. D.C. neg. earth operation RF 
gain control. Size 151n. x Olin. x Olin. Weight 18 
lbs. EXCEPTIONAL VALUE. 845. Carr. 10/-. 
S.A.E. for !ell details. 
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RECEIVER MODEL 9R-59DE 
4 band receiver covering 550 Kc/a 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 8 meter Sep. bandepread 
dial IF 455 Kc/s Audio output 1.5 W. 
Variable RF and AF gain controls. 115/250V. 
A.C. Mains. Beautifully designed. Size: 7 x 15 

loin W th instruction manual and service data. 242, carriage paid. TRIO COMMU- 
NICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE 23.15.0 if purchased 
with above receiver. 

TRIO JR-500SE 10-80 Metre 
AMATEUR RECEIVER 

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

2212. IN STOCK! 

Covers all the amateur bands in 7 separate ranges 
between 3.5 and 29.7 Mc/s, 7 valves, 2 transie ore 
and 5 diodes plus 8 crystals: output 8 and 500 ohm 
and 5,000 ohm phone jack. Crystal controlled oscil- 
lator. Variable BFO. VFO. AVC. ANL. S me er, 
SSB-CW. Stand-by switch. Special double gear dial 
drive with direct reading down to 1 kHz. Remote 
control socket for connection to a transmit er. 
Audio output 1 watt. 115/250v. A.C. maine. Sup rb 
modern styling. Size 7 x 13 x 101n, with instruction 
manual and service data. 209.10.0. Carr. Paid. 

RCA COMMUNICATIONS 
RECEIVERS AR88D 
Latest release by ministry BRAND NEW in original 
cases. 110-260v. A.C. operation. Frequency in 6 
Bands. 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 287.10.0. Carr. £2. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 
A completely new transistorised receiver covering 
152-174 Mc/a. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume Tape recorder output. 750 aerial 
Input. Headphone lack. Operation 230V. A.C./ 
12V. D.C. Neg. earth. 287.10.0. Carr. 10/-. 
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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. 25.19.6. Carr. 7/6. 
Or brand new with acces- 
series. 27.19.6. Carr. 7/6. 

CLASS D WAVEMETERS No. 2 
Crystal controlled. 1.2-19 Mc/e. Maine or 
12V. D.C. operation. Complete with calibra- 
tion charts. Excellent condition. 212.10.0. 
Carr. 30/-. 

CRYSTAL CALIBRATORS NO. 10 
Small portable 
crystal controlled 
wavemeter. Size lx 71, x 41n. 
Frequency range 
500 Kc/a-10 Mc/s 
(up to 30 Mc/s on 
harmonics). 
Calibrated dial. 
Power require- 
ments 300V. D.C. 
15mA and 1ßV. 
D.C. 0.3A. 

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

50µA 
50-0-50µA 
100 µA 
100-0-100µA 
200 µA 
500 itA 

40 - 
37 0 
87 6 
35 - 
35 - 
40 - 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters. Type MR 38P. 
123/sein. square fronts. 
500-0-500µA27/8 60mA 27/6 150V. D.C.. 27/6 
lmA 27/6 100mA ....27/6 300V. D.C. 27/6 
1-0-ImA 27/8 150mA ....27/8 500V. D.C.. 27/0 
2mA 27/6 200mA ....27/8 750V. D.C.. 27/6 
5mA 27/6 300mA ....27/6 16V. A.C....27/6 
10mÁ 27l8 500mA ....27l6 50V. A.0....ß7/8 
750mA 27/6 3.v.D.C..... 87/6 150V. A.C... 27/6 
1 amp ß7I8 

lOV. D.C....ß7/8 300V. A.C...27/8 
2 amp 27/8 500V. A.C. 27/6 
5 amp 2716 20V. D.C.... 27/6 SmeterlmA 32/- 
20mA 27/6 100V. D.C...27/6 VU meter ..421 - 

FULL RANGE OF OTHER SIZES IN STOCK. SEND S.A.E. FOR LEAFLET 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50-60 cycles. 
Output full variable from 0-260 volts. Bulk quantities available. 
1 amp. -25.10.0; 2.5 amp -26.15.0; 5 amp. -29.15.0; 
8 amp. -214.10.0; 10 amp. -218.10.0; 12 amp. -221.0.0; 
20 amp. -237.0.0. 

AVOMETER MOVEMENTS 

50µA 20K0/V 

Spare movements for Model 8 or 9. (Fitted 
with Model 9 scale) or basis for any multi - 
meter. Brand New &Boxed. 6918. P. & P. 316, 

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. Opera- 
tion 230V. A.C. 217.10.0. 
Carr. 5/-. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0-20 Kc/e. on 2 ranges. Output 
50011 or 5k a . Operation 200/250V. A.C, Sup- 
plied in perfect order. 212.10.0. Carr. 10/-. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C. volta 
1.5-1,500v. A.C. volts 
1.5-1,500v. Reeletance 
up to 1,000 megohme. 
200/240v. A.C. operation. 
Complete with probe and 
Instructions. 
217.10.0.P. & P.6/-. 
Additional probes avail- 
able :R.F.35/-.H. V.42/6. 

COSSOR 1049 DOUBLE 
BEAM OSCILLOSCOPES 

D.C. coupled. Band width IKe/s. Perfect 
order. 225. Carr. 30/, 

AM/FM SIGNAL GENERATORS 
Oscillator Test No. 
2 A high quality 
precisioninstru- 
ment made for the 
ministry by Airmec. 
Frequency coverage 
20-80 Mc/e. 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 81 x 91n. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 245. Carr. 20/-. 

EDDYSTONE VHF RECEIVERS 

Model 7708. 19-165 Mc/a. Excellent 
condition. 2150. 

TE -16A Transistorised 
Signal Generator. 5 ranges 
400kRz-30mHz. An Inex- 
pensive Instrument for the 
handyman. Operates on 
9v battery. Wide may to 
read scale.800kHz modu- 
lation. 55 0. 31 x 31in. 
Complete with instruc- 
tions and leads. 27.19.6. 
P. & P. 4/-. 

FIELD TELEPHONES TYPE L 
Generator ringing, metal cases. Operates from 
two l -5V batteries (not supplied). Excellent 
condition. 24.10.0 per pair. Carr. 10/-. 

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

150 W. 21.12.6. P. & P. 3/6. 
300 W. 22. 7.8. P. & P. 4/6. 
500 W. 24.10.0. P. & P. 6/6. 

1,000 W. 26,10.0. P. & P. 7/6. 
1,500 W. 27.19.8. P. & P. 8/6. 
7,500 W. 215.10.0. P. & P. 20/-. 

G. W. SMITH 
Er CO (RADIO) LTD. 
Also see oppos. page 
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ARF-100 COMBINED AF -RD 
SIGNAL GENERATOR 

A.F. SINE WAVE 
20-200,000 c/e. 
Square wave 20- 
30,000 c/s. GIP. 
HIGH IMP. 21v. 
P)P80011 88V. P/P. 
TF 100 Kc/e-300 
Mc/s. Variable R.F. 

attenuation tut/ext. modulation. incorpor. 
ate° dual purpose meter to monitor AP out- 
put and % mod. on R.F. 220/240V. A.0 
280.0.0. Carr. 7/6. 

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

ing 120 Ke/e-260 
Mc/s on 6 banda. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200/240v. A.C. 
Brand new with in- 
structions. 216.0.0. 
P. & P. 710, S.A.E. 
for details. 

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

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Bine: 20c/is to 
200 Ko/s on 4 
bands. Square: 
20o/s to 30Kc/a. 
Output imped- 
ance 5,000 ohms. 
200/250V. A.C. 
Supplied brand 
new and guaran- 
teed withinetruc- 

tion manual and leads, 216.10.0. Carr. 7/6. 

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

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYSER 

2 pF-2000 niFd 
2 ohms 200 meg 
ohms. Also check. 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
617.10.0 
Carr. 7/6. 

MODEL ZQII TRANSISTOR CHECKER 
It bas the fullest capacity for 
checking on A, B and Ica. 
Equally adaptable for 
checking diodes, etc. 
Spec.: A: 0.7-0.9967. 
B: 5-200. Ice: 0-50 
mice°amps 0-bmA. 
Resistance for diode 
2000-1M Q. Supplied 
complete with instruc- 
tions, battery and lead. 255.10.8. P. & P. 2/6 

ADVANCE TEST EQUIPMENT 
Brand new and boned In original sealed cartons 
VM. 78 VALVE VOLTMETER. R.F. measure- 
ments in excess of 100 Mc/e and D.C. 
meaeuremente up to 100V with accuracy of 
+2% D.C. range 300 MV to 1 KV. A.C. 
range 300 MV to 300 V RMS. Resistance 
02-500 MO. Price 272. 
VM.79 UHF MILLIVOLT METER. Trao- 
sLtorleed. A.C. range 10 MV -3 V. D.C. 
current range 01µA--3 MA. Redolence 
1 ohm -10 megohms. Price 2185. 
HIB AUDIO SIGNAL GENERATOR. 15 c/s - 
50 Kc/e. eine or square wave. Price 280. 
JIB AUDIO SIGNAL GENERATOR. 15 
50 Kc/e. Price 280. 
TT18 TRANSISTOR TESTER. 237.10.0. 
Carriage 10/- per item. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 

An extremely high quality oscilloscope with 
time base of l011/sec to 20m/sec. Internal Y 
amplifier. Separate mains power supply 200/ 
240v. Supplied in excellent condition with 
cables, probe, etc.. ea received from Ministry. 
20.19.8, carriage 30/-. 

HOSIDEN DHO4S 2 -WAY STEREO 
HEADSETS 

Each headphone con. 
tains a 241o. woofer 
and a lin. tweeter. 
Built in individual 
level controls. 80 imp. 
25-18,000c/s with cable 
and stereo plug. 25.19.6. 
P. & P. 2/6. 

6.W4M 

The latest edition giving isti 
details of a comprehensive 
range of NI FI EQUIPMENT, 
COMPONENTS. TEST EQUIP- 
MENT sod COMMUNICATIONS 
EQUIPMENT.... Nearly 200 

pages. fully illus- 

a a O 
u 

O ii:ai 
VALUE 10/-. 

SEND NOW -ONLY 71s P&';! 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AND GUARANTEED AT FANTASTIC 
SAVINGS 

SRP22 Stereo 25.19.6 4SP26 MK II 211.19.6 
41025 Mono 27.10.0 8165 211.19.8 0 A70 MK lI 212.10.0 
1026 Stereo 87.16. AT60 MR It 818. 6.0 

2026 Stereo 17.19.6 451.05 214.14.0 
42025T/C AP75 217.17.0 

MonolOterre 26.17.6 401 128. 7.6 
0L75 128.10.0 

43000 Stereo 29.19.6 01,05 236. 0.0 
Carriage/insurance 716 extra any model. WB4 
Bases 23.19.8. Perspex covers 93.10.0. Special offer base and cover available for these 
models at 24.15.0. Carr. 61-. Full range of Garrard accessories available. 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, IHE music power, 30W 
at 80. Reeponae 30-20.000 ± 2413 at 1W. Dis- 
tortion 1% or less. Inputs 8mV and 250mV 
Output 3-1611. Separate L and R. volume con- 
trols. Treble and base control. Stereo phone jack. 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Size 101 
3 9/16 0 7 131161n. Operation 115/230V. A.C. 
528. Carriage 7/6. 

MULTIMETERS for EVERYpurposel 
TE -51. NEW 20,00001 
VOLT MULTIMETER with 
overload protection and 
mirror scale. 0/6/60/120/ 
1.100v. A.C. 0/3/301601 
300/600/3,000v. D.C. 
0.60µA/12/300esA. D.C. 
0/6031/6 meg. ohm. 9218. 
P. & P. 2/6. 

MODEL AS -100D. 100K 
fl/VOLT. lies, mirror 
scale. Built-in meter 
protection. 0/3/12/60/ 
120/300/600/1,200v DC 
0/6/30/ 120/300/600v 
AU. 0/101/A/6/60/300 
mA/12 amp. 0/2K/200K 
(2M/200M Q. -20 to 
+17dB. 912.10.0. P. & 
P. 9/8. 

MODEL TE -90 60.000 OPT 
mirror male overload protec- 
ion 0/3/12/60/300/800/1200 

v. DC. 0/6/30/120/300/ 
1200v. DC. 413/6/60/600.1A. 
DC. 18K/180K/I.8/18meg 
fl. -20 to +63dB.27.10.0. 
P. & P. 3/.. 

MODEL TE -70. 30,000 
OPV. 0/3/15/60/3001600 
/1200v DC. 0/6/30/120/ 
600/1200v AC. 0/80µA 
/3 /30 / 300m A. 0/18K ) 160 
K/1.8M/I6 Meg. Q. 
25.10.0. P. & P. 3/-. 

MODEL PT -84. 
1,000 OPV. 0/10(50 
/250/500/1,000v AC 
and DC. 0/1/100/ 
500mA DC, 0/100K 
0 39/6 P & P 1/6. 

TE -900 20.0000/VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. Sin. full view 
meter. u colour Neale, 0/ 
2.5/10/25011,000/0,000 
v. A.C. 0/22/12.5) 
10/90/130/ 1,000/5,000v. 
D.C.0/60µA/110/100 
/500 mA/I0 amp. D.C. 
0914/200K /20 MEG. 
OHM. 216. P. & P. 5/, 

MODEL TE -10A. 20111/ 
Volt 5/25/50/250/500/2,500v. 
D.C. 10)50/100/500/1.000 v. 
A.C. 
0/50µA/2.6mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22dß. 

100mFd. 0.100-0.1mFd. 
69/6. P. & P. 2/6. 

LAFEY88TE 57 Range 
Super 6060/volt Multi- 
meter. D.C. volta 12 mV 
-1000V. A.C. volte 1.5V 
-1000V. D.C. current 
25µA-10 amp. Ohms 0- 
10 mega dB -20 to+81 
dB. Overload protection. 
212.10.0. Carr. 3/6. 

MODEL TB -80. 20,000 
O.P.V. 0/10150/100/500/ 
1,000v A C O/5/26/50/250/ 
500/1,000v D C. 0-60µA, 
6/501500mA . 0/8K/6031/600 
K/Bmeg. £4.17.8. P. & P. 3/- 

MODEL TE -12 
20,000 O,P,V. 0/0.6/6/30/120/ 
600/1,200/3,000/6,000v. D.C. 
0/6/30/120/600J1,200v. A.C. 
0/64A/8/60 /600mA. 0/6K/ 
600K/6Meg./60 Meg.11 SopF. 
0.2mFd. $6.19.8. P. & P. 3/6. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 2}ln. 
3 I.F. stages. 
Double tamed die- 
criminator. Ample 
output to feed moat 

amplifiero.Operateeon 9Vbattery.Coverage 88 
-108Mc/e Ready built ready for use. Fanteetic 
value for money. 28.7.8. P. A P. 2/6. 
Stereo multiplex adaptors 96/8. 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long dietancea. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
application°. Beautifully fin - 
lobed in ebony. Supplied 
complete with batteries and 
wall brackets. 
80.19.6. P. & P. 3/0. 

SINCLAIR EQUIPMENT 
Z12 12 watt amplifier, 89/6 
PZ4 Power Supply Goit 88/8 

Stereo 26 Preamp. 29.19.0 
Q14 Speakers 27.12.8 
Micromatic Redlo Kit. 

49/8. Built 69/6. 
Now In Stock 

IC10 59/6. All post paid. 
SPECIAL OFFER 

Two Z11 Ainps., PZ4 Power Supply, Stereo 
26 Preamplifier, 222, or with two Q14 
speakers, 237. 

NEW SINCLAIR 2000 SYSTEM 
35 watt Integrated Amplifier, ß5g- Carr. 0/, 
Self -powered FM Tuner, 226. Carr. 5/-, 

ECHO HS -606 STEREO HEADPHONES 
Wonderfully cora- 
fortable. Light- 
weight adjustable 
vinyl headband. 
61t, cable and 
stereo jack plug. 
25-17,000 cps. 8 
ohm imp. 67/8 
P. & P. 2/6. 

RACAL MA.168 TRANSISTORISED 
DIVERSITY SWITCH 

Brand New Condition. 115. Carr. 10,- 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 

Variable range 0 
111dB.Connectione, 
Unbalanced T and 
Bridge T. Impedance 6000 range (0.1dB x 
10) + (IdB x 10) + 10 + 20 + 30 + 40dB. 
Frequency: d.c. to 200kEz (-3dB). Accur- 
acy: 0.06dB. +Indication dB x 0.01. 
Maximum Input lese than 4W (50V). Built In 
6000 load resistance with internal/external 
switch. Brand new 227.10.0. P. A P. 5/-. 

RECORDING HEADS 
COSMOCORD }-track head.. High Imp. 
record/playback 66/-, Low imp. erase 20/-. 
MARRIOTT 1 -track beads. High imp. 
record/playback 661-. Low imp- erase 20/-. 
Post extra. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Diaconat on quantities. 
3in. 225ft. L.P. acetate 11/8 
3}in. 6001t. T.P. mylar 10/- 
SIn. 600ft. std. plastic B/8 
Sin. 900ft. L.P. acetate 10/- 
51n. 1,2001t. D.Y. mylar 16/- 
5tin. 1,200ft. L.P. acetate 12/8 
Olio. 1,20011. L.P. mylar 161- 
94 in. 1,800ft.D.P. mylar 22/8 en. 2,400ft. T.P. mylar 89/8 
71n. 1,200ft. std. acetate 12/6 
lin. 1,800ft. L.P. acetate 16/- 
lin,1,800ft.L.P. mylar 20/- 

7in. 2,400ft. D.P. mylar 26/- 
71n. 3,600ft. T.P. mylar 461 - 
Postage 0/-. Over £3 poet paid. 

MAXELL TAPE CASSETTES 
C60, 10/3; 090,14/8; 0120, 19/0. Post extra 

3and 34, LISLE STREET, 01-437 8204 
LEICESTER SO.,LONDON,W.C.2 01-4379155 

311, EDGWARE RD-,LONDON,W2 01-2620387 
(ALL MAIL ORDERS TO:- 3,1151.E STREET, LEICESTER SQUARE, LONDON, W.C.2) 

OPEN 
9 a.m. to 6 p.m. 
every day Mon- 
day to Saturday 
(Edgware Road 
I day Thora.) 
Trade aupDDed. 
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Fully guaranteed 
Individually packed 

VALVES 
CY31 7/8 
113E90 7/9 
0090 7/9 
DFJ2 91- 
1)K95 7/6 
11182 6/6 
DL94 6/6 
uL96 8/- 
D3170 6/- 
1)3171 7/8 
DY86 6/- 
DY87 6/6 
UY 802 9/9 
EABC80 6/6 
EAF42 10/- 
EB9I 2/ - 

EB(133 8/- 
EBC41 1016 
EBC.81 9/- 
08E80 7/6 
F.11F813 8/6 
E 08 6/- 
ECCO 8/- 
ECCB'2 5/9 
ECC83 5/6 
ECC84 6/- 
F.CC85 5/6 
ECC86 9/- 
ECC88 7/- 
ECC189 9/9 
E1C80412/8 
EC1'80 8/8 
ECF82 6/6 
E06'83 12/6 
EC F80112/6 
EC F80212/6 
F.CF80312/8 
EC 84 7/8 
ECH35 11/- 
Et'H4L 13/- 
ECH81 5/9 
ECH83 10/9 
ECH'2(I(1 

12/8 

PERSONAL CALLERS WELCOME 

Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. D.K. Orders 
up to 19/-, 1/-; 10/- to 81, 2/-; over £1, 2/- per £1; over £3 post tree. C.O.D. 4/ -extra 

CSR 
brand 

ALL valves 

guaranteed 

18C4.80 91- ET66 26/- 
EOl.k2 12/6 KT88 321- 
E01.83 6/6 N78 15/ - 
EC Ltiii 8/6 GAO 61- 
E F30 3/6 0132 8/- 
EF:i7A 8/- l'ABC80 718 
EF:39 8/- PC86 11/- 
0940 10/- PC97 9/- 
E 041 12/8 PC900 7/6 
EF42 14/6 PC(:84 819 
11P80 5/- PC089 9/6 
EF'83 9/6 l'CC18911/8 
E1085 6/8 PCE82 17/- 
41F88 6/3 PCE800 15/- 
EF89 5/3 PC082 6/3 
E091 31- PCF84 9/3 
E 09 2/8 P('F86 10/- 
EF95 5/- PCF20015/6 
E 018 6/6 PCF2011518 
EF181 7/- PCP801 9/9 
11E800 21/- PCF802 9/9 
EI+BI'2 15/6 PCF80514/8 
EF1.20015/8 PCF80013/- 
EH90 7/6 PC080814/6 
EL34 10/6 P01120012/6 
EL41 11/6 PCI.81 9/8 
E1.42 11/6 PCL82 7/8 
01,84 4/9 PCL83 13/- 
E1.85 8/- PCL84 8/8 
EL95 71- P11.85 9/3 
EL500 17/- PCL86 9/- 
EL803517/- PFL200 
EM31 51- 121- 
EM80 7/8 PL36 10/9 
E11184 7/- PL81 9/3 
EM87 11/- PL8'2 81- 
E 8/- PL83 7/- 
E Y86 7/8 PL84 8/8 
EY88 8/8 PL500 14/9 
117,40 8/3 PX4 14/- 
EZ41 8/6 PX25 12/8 
EZ80 5/- PY33 12/- 
EZ81 5/- PY80 6/6 
GZ34 10/6 PY81 5/6I 

TRANSISTORS, ZENER DIODES etc. 
OA5 2/6 
OA10 3/- 
0A70 2/- 
0A71 2/- 
0A79 1/9 
OA81 1/8 
0A200 1/9 
023202 21- 
0A210 7/8 
OA211 9/8 
OAZ20011/- 
OAZ20110/- 
OAZ202 to 
OA7.206 8/8 
OAZ-07 9/6 
OAZ208 to 
0AZ213 8/8 
OAZ223 to 
0AZ225101- 

0016 15/- 
0022 101- 
0125 718 
0120 5/- 
0129 15/- 
0035 10/- 
0038 8/8 
0144 4/- 
0145 2/6 
0071 2/6 
0072 4/6 
0173 11/- 
0175 61- 
0176 51- 
0181 4/- 
01810 3/- 
OC81DM 3/- 
0182 5/- 
0082DM 3/- 

0083 5/- 
OC83B 4/6 
01139 7/6 
0(1140 9/6 
00170 5/- 
00171 6/- 
00172 7/6 
00200 7/6 
IN21 3/6 
IN21B 5/- 
11,125 12/- 
IN43 4/- 
1N70 4/- 
2X1306 6/6 
2N1307 818 
29303 10/- 
AC126 6/6 
A0127 7/6 
AC128 8/8 

A0176 7/6 
ACY28 41- 
AD140 13/- 
AF117 5/- 
AF118 101- 
AF124 7/6 
AF127 51- AF1- 
AF178 12/10/ 

AFY1399 22/88 
ASY26 5/6 
ASY28 5/6 
BC107 3/6 
1311,51 5/- 
BFY52 4/6 
B8Y27 5/- 
BYZI3 5/- 
BYZ16 15/- 
11101/10 5/- 

CRe1/20 9/6 
CR81130 

10/- 
CR81135 

11/8 
CR91/40 

1218 
CRS3105 8/- 
CR83/20 

101- 
CR83/30 

11/6 
CRS525/025 

15/- 
CRS3/40 

12/6 
GET103 4/- 
GET1.15 9/- 
GET]16 8/-- 

MPF102 
111- 

MPF103 9/6 
MPF104 

10/ 

MPF105 
10/6 

Z Range 
Zener diodes 

8/6 ea. 

Z2A range 
7/6 ea. 

Z3B Range 
5/- ea. 

ZL range 
5/- ea. 

ZS range 
7/6 ea. 

PY82 5/9 
PY83 7/- 
PY88 7/8 
PY800 7/6 
PY801 9/6 
PY802 13/6 
QQV03-L0 

25/- 
QQV 06-40 

85/- 
QQl'O -40A 

100/- 
Q095/10 5/- 
1117 8/- 
1319 7/8 
025 14/6 
126 14/8 1 2 Si - 
1191 14/- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

1404 6/- 
F801 20/- 
UABC80 8/8 
UAF42 10/6 
U13041 9/6 
U BF80 1016 
113E89 71- 
Ú1F80 10/8 
111142 12/- 
101;1181 7/- 
001,82 7/8 
UCL83 12/- 
ÚF41 10/6 
15E80 7/3 
0E89 6/9 
ÚL41 11/8 
ÚL84 6/6 
005 71- 
0Y41 7/- 

UY85 5/9 
VR105/30 

8/- 
V R150130 

6/- 
7800F 29/- 
Z801U 25/- 
Z900T 1Q 
1L4 
1115 6/- 
184 5/- 
185 4/8 
1T4 31- 
1X2A 7/6 
1X2B 7/8 
3D6 
3Q4 7/6 
384 6/9 
3V4 8/- 

5B/255M 
35/- 

5R4GY 10/8 
514G 518 
5V4G 7/6 
5Y3GT 
5Z4 14/- 
5Z40 7/6 
6AB7 4/- 
6AC7 3/- 
6AG7 6/- 
6A116 11/8 
6AK5 5/- 
6AK8 e/- 
6AL5 31- 
OAL5W 7/- 
6A/45 2/6 
6.1516 3/- 
6AN5 20/- 

6AN8 10/- 
6AQ5 8/- 
6AQ5W 9/- 
6AS6 6/- 
6A87G 16/- 
0AT6 4/6 
6AÚ6 5/- 
6AX4 8/- 
6B7 5/8 
6BA6 4/6 
6BA7 12/6 
613E6 5/3 
6BG6G 11/- 
6BJ6 8/6 
6BJ7 7/- 
6BK7 8/- 
6BL7GTA 

11/- 
6BQ7A 8/9 

29/4180. AERIALS each consisting o1 ten 3ft. '-in. 
dia. tubular screw -in sections. 11ft. (6 -section) whip 
aerial with adaptor to fit the 7In. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, in canvas bag. £3.9.6. P. & P. 10/6. 

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

6BR7 18/- 
6BW6 16/- 
6BW7 13/- 
604 5/9 
6C6 4/- 
6CH6 7/- 
6CL6 9/9 
6DO 3/- 
6EA8 9/- 
6E1;7 7/- 
6E23 15/- 
6F33 20/- 
6116M 8/- 
6J4W A 12/- 
6J5 7/- 
6J5GT 5/- 
636 3/8 
6370 5/- 
81731 5/- 

6K6GT 8/- 
6K7 6/6 
6017G 2/- 
OK7GT 4/9 
6K8G 4/- 
OKBGT 7/3 
6K25G 14/- 
6L6 14/6 
6L6(lA 9/6 
6P25 12/6 
60A7 71- 
6SA7GT 8/6 
6007 7/- 
68C7GT 5/- 
60117 6/- 
6037 6/- 
68J7GT 6/6 
69J7Y 6/6 
60017 7/- 
66L7GT 6/6 
68N7GT 6/- 
69(27GT 7/9 
6V6G 3/6 
6V6GT 6/3 
6V6M 8/- 
6X4 4/9 
6X50 51- 
6X5GT 5/6 
6-30L2 141- 
0Z4 5/- 
705 14/6 
706 6/- 
7117 5/6 
7Y4 9/3 
906 2/6 
11E2 30/- 
12AT6 4/6 
12AT7 4/- 
12AÚ7 4/3 
12AV6 5/6 
12AX7 6/- 
12RAo 6/- 

12BE6 61- 
12BH7 3/6 
1208 31- 
12E1 17/- 
12K5 10/- 
12K8GT 7/6 
12Q7GT 5/6 
12007 4/6 
1487 15/- 
19AQ5 5/9 
1903 60/- 
1906 20/- 
19114 701- 
20P4 20/6 
25L6GT 7/3 
30(;15 15/- 
30C17 16/- 
30118 15/- 
30F5 16/9 
30FL1 15/- 
30FL12 191- 
30FL13 9/8 
30FL14 15/6 
30L15 17/- 
30L17 17/- 
30P12 16/- 
301.19 14/- 
3oPL1 14/- 
30PL13 18/6 
42 5/- 
59CD6G 

27/8 
50E115 7/- 
75 5/6 
76 5/- 
78 5/- 
80 7/8 
85A2 7/6 
3131 25/- 
807 9/- 
813 75/- 
832A 45/- 

866A 15/- 
954 4/6 
953 216 
956 2/- 
957 51- 
991 6/- 

1622 171-- 
2011 5/- 
7505 18/- 
5676 101- 
5678 10)- 
5726 71- 
5933 22/6 
0057 10/- 
6060 7/6 
60114 7/- 
6065 8/- 
6080 27/6 
6146 28/- 
9001 3/- 
9002 4/6 
9003 816 
9004 2/6 
9006 2/6 
C R. Tubes 
R4504/B/16 

701- 
09J 75/- 
VCR97 32/6 
VIR139A 

80/- 
VCRS1750/- 
VOR517B 

55/- 
VCR517C 

45/- 
5CP1 30/- 
5FP7 26/7 
Photo Tubes 
G616 12/8 
651625 45/ - 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

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

Tel.: 01-743 0899 

YOURSFREE;OR7DAYS 

The New Picture-BOOk'way of learning 
Y (5 vols) ASIC ELECTRICITELECTRONICS 

(óvoLs) 
You'll find it easy to learn with this out- the latest research into simplified learning 
standingly successful NEW PICTORIAL techniques. This has proved that the 
METHOD-the essential facts are explained PICTORIAL APPROACH to learning is the 
in the simplest language, one at a time, and quickest and soundest way of gaining mastery 
each is illustrated by an accurate, cartoon- over these subjects. 
type drawing. The books are based on TO TRY IT, IS TO PROVE IT 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

"May I take this opportunity to thank you for such enlightening 
works and may I add, in terms, easily understood by the novice." 

L. W. M., Birmingham. 
"I find that the new pictorial method is so easy to understand, and I 
will undoubtedly enjoy reading the following five volumes: thank you 
for a wonderful set of books." C. B., London. 
"They certainly confirm everything your readers say about them and I 
am more than delighted with them. They will be of great value to me 
in my job as Hospital maintenance electrician." A. B., Birmingham 

A TECH -PRESS PUBLICATION 

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

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 201- 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 El BASIC ELECTRONICS 
Prices include Postage and Packing. 

Signature 

. NAME 
BLOCK LETTERS 

111 FULL POSTAL 
ADDRESS 

(If under 21 signature required of parent or guardian) 
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The following amplifiers are styled and 
kitted by T.R.S. using quality compo- 
nents and backing them with well 
presented instructions and backed by 
T.R.S. service. Valves and transistors are 
included as appropriate. All are self - 
powered unless stated. 

MULLARD SERIES 
3-3 Mono Amplifier 
3 watt output, tapped for 3 and 15 ohms. 
Sensitivity: 100mV. Bass and treble 
controls. 
Kit .. .. £7.19.6 (Can. 7/6) 
Built and tested £10.10.0 (Carr. 7/6) 
5-10 Amplifier 
Still ranks as one of the best designs 
ever. 5 valves, 10 watts, o/p for 3 and 
15 ohms. 
Basic Kit (requiring pre -amp stage) 

£10.10.0 (Carr. 7/6) 
Built .. . £13. 0.0 (Carr. 7/6) 
Basic, with passive control system 

£12.10.0 (Carr. 7/6) 
Built .. .. £15.15.0 (Carr. 7/6) 
2 Valve Pre -Amp 
5 input switching plus auxiliary tone 
controls, etc. 
Kit .. .. £6.19.6 (Carr. 5/6) 
Built .. .. £9.10.0 (Carr. 5/6) 
Basic 5-10 Amp and 2 Valve Pre - 
Amp 
Built and tested £21.10.0 (Carr. 101-) 

10+10 Stereo Amplifier 
A highly efficient and dependable stereo 
unit with the best of Mullard and T.R.S. 
features. 0/p transformers tapped for 3 
and 15 ohms. Can accept ceramic or 
crystal P.U. direct otherwise pre -amp is 
necessary. 
Kit .. .. £18.10.0 (Carr. 12/6) 
Built and tested £22.10.0 (Carr. 12/6) 

2 +2 Valve Stereo Pre -Amp 
Built and tested £13.19.6 (Carr. 716) 

T.R.S. 4 1-4 Stereo Amp 
Transistor amplifier based on Mullard 
modules and produced to provide good 
quality and appearance at low cost. 
4 +4 watts output. For 8-15 ohms 
speakers. Input switching, etc. Bass and 
treble controls. Simple module assembly. 
Amp and pre -amp with front panel and 
knobs. 
Kit .. £7.19.6 (Carr. 3/6) 
Teak sided cabinet 

£1.17.6 (Carr. 2/6) 
24V. Power pack £2. 5.0 (Carr. 2/6) 
Complete kit inc. DIN plugs and sockets 

£12.10.0 (Carr. 7/6) 

T.R.S. Transistor F.M. Tuner 
Assemblies from modules obtainable 
separately. Features interstation sup- 
pression, A.F.C., etc. 
Modules and chassis, scale and tuning 
drive come to .. £15,15.0 (Carr. 7/6) 

Mainspowerunit £2. 5.0 (Carr. 3/-) 
Cabinet to match "4 +4" 

£1.17.6 (Cari. 216) 
Multiplex decoder for stereo 

£10.10.0 (Carr. 2/6) 
T.R.S. 6 Valve AM/FM Tuner 
With power supply, valves, large illu- 
minated station -named scale. Push 
button on -off and wave change, "magic 
eye" indicator. Tunes Med. waves and 
F.M. Diode output for tape. 
Kit with power unit 

£12.10.0 (Carr. 7/6) 
Built, aligned and tested 

£17.10.0 (Carr. 7/6) 

MODULES 
T.R.S. 12 watt -15 ohm amplifier as 
specified in Practical Wireless. 
12-12 Stereo amplifier, built £5.19.6 
Kit, complete .. .. £4.11.0 
Sinclair Z.30 -New power amplifier, 

as advertised .. .. £4. 9.6 
Sinclair Stereo Sixty 

Pre-amp/tone control .. £9.19.6 
Sinclair PZ.5 power supply unit 

£4.19.6 
Sinclair IC -10 integrated circuit ampli- 

fier and pre -amp.. .. £2. 9.6 
Sinclair "Micromatic" Midget 
Radio Receiver -smaller than a 

matchbox. 
Kit .. .. .. .. 49/6 
Built .. .. .. 59/6 

VINAIR-Latest I.C.I. Cabinet and Speaker 
covering. Mottled Light -Grey, Off -White, Fawn, 
Black, etc., 2/6 per sq. ft. Multiples of 6 in. cut, 
22/6 per yd. Maximum width 48 in. 
Send 11- for Samples -Refundable. 
BONDACOUST-Speaker Cabinet Acoustic 
Wadding (as used by leading HI -Fi Speaker 
mfrs.). 18 ins. wide. Any length cut 

216 per ft.; 7/- per yard 
ENAMELLED COPPER WIRE 
New 2 oz. reel prices 
14g -20g,3/ -;22g -28g, 3/6;30g -34g, 4/3; 36g -38g. 
4/9; 39g -40g. 5/-. 
Other gauges quoted tor. 

TINNED COPPER WIRE 
16g -22g .. .. .. .. 4/6 per 2 oz. 

PVC CONNECTING WIRE 
10 Colours (tor Chassis wiring, etc.). Single or 
stranded Conductor 3d, per yard. 

SLEEVING-Various Colours 
1 mm., 2 mm., 3d. yd.; 3 mm., 4d. yd.; 4 mm., 5d. 
yd.; 6 mm., Bd. yd. 

EXCLUSIVE T.R. TAPE BARGAIN 
Professional quality full frequency Mylar Tape 
by famous m/fr. Attractively presented in col- 
oured simulated leather wallets with space for 
spare reel. 
5 in. 900 ft. 12/6 53 in. 1200 ft. 17(6 
7 in. 1200 ft. 17/6 7 in. 1800 ft. 22(6 
Post and packing 1/6 per reel, plus 6d. each for 

extra reels 

EMPTY TAPE REELS (Plastic) 
3in.,1/6;4in.,2(-; 5ín.,2/-; 5f- in.,2/3; 7in.,2/6. 
VEROBOARD-All standard sizes stocked. 
21x35, 3/-; 21x5, 3/8; 35,x3 3/9; 35,x5, 5/2; 
17x2(, 12(9; 17x33, 15/-. Accessories -Term 
Pins. 1/- doz., 3/- pkt. Face Cutter, 7/3. Pin 
inserting tool, 916. 

"CIRKIT^-Adhesive copper strip 5 in. by 
1/18 In. spool .. .. .. .. 2/ - 
WAFER SWITCHES 
1x 12, 2X 6, 4X 3, 3X 4 way, 4/6 each. 

PLUGS AND SOCKETS 
Phono plugs, 11-; sockets, 11-; twin, 1(9; DIN 

5 -pin plugs. 3/-; 5 -pin sockets, 1/6; 3 -pin plugs, 
3/-; 3 -pin sockets, 1/6. 

VOLUME CONTROLS 
11 in. die. Long Spindles. Famous make. All 
values 5000 ohms -2 Megohms. Guaranteed 12 
months. 
Log or Linear tracks. Leas Sw. 3/6; DP Sw. 5/-. 

ditto Centre Tapped 1 Megohm Log, 1 

Megohm Less Sw. 5/ - 
Twin Ganged Stereo controls, Log or Line, 
11 in, die. Long Spindles. 
All values 5000 ohms to 2 Megohms. Less Sw. 

Each 8/6 
ditto 100K to 2 Megohms. With DP Sw. 

Each 10/8 

STEREO BALANCE CONTROLS 
Log/Anti-Log 5K, 10K, 1 Meg, 1 Meg, 2 Meg. 

Each 9/8 

RESISTORS 
Full Range 10 ohms -10 Megohms. (Midget 
type, modern ratings). 10% =,w, (w, 4d.; 3w, 6d. 
20% 1w, Bd.; 2w, 1/-. 5% Hi Stab (Cracked 
Carbon) all pref. values. 
10 ohms -1 Meg. 3w, Bd.; £w, 6d. 

ditto 1.2 Meg. -10 Meg. 
10% =,w, 5d.; 3w, 6d. 

1% Hi Stab 5w, 2/- (10 ohms -100 ohms, 2/3). 

WIRE WOUND RESISTORS -COATED 
TYPES 
Stand. values 25 ohms -10000 ohms 

5w, 1/6; 10w, 1(9; 15W, 2/3 
SPECIAL VALUES 15K -35K ohms, 5w, 2/6 

PRE-SET WIRE WOUND POTS 
Slotted Knurled Knob, T.V. Type. 
25 ohms -20 K ohms, 319; 50 K ohms, 4/6. 

ditto carbon track 50K-2 Meg., 3/9. 

SLIDER PRE-SETS 5w. 
10K-2-2 Meg., 2/-; 10 ohms -5K, 2/8. 
SKELETON PRE-SETS for P/circuit use. 
100 ohms -2.5 Meg., 2/-. 

STANDARD W/WOUND POTS 
Long Spindle -100 ohms -50000 ohms, 7/6 each; 
100000 ohms, 7/9 each. 

ENQUIRIES £t ORDERS 
When sending enquiries, they must be accompanied by a stamped and self-addressed envelope. Orders should 
be written clearly on one side of the paper and cost of carriage added. Where not quoted, please add as follows: } lb., 1/-; 1 lb., 119; 1 lb., 316; 6 lb., 5/-; 10 lb., 6/6; 14 lb., 81-; over, 1016. Where postage is overpaid, we credit 
you with the difference. S.A.E. brings latest 7.R.S. lists. 

PLAYING UNITS, 

CARTRIDGES ft PLINTHS 
GARRARD SP.25 Mk. II 
101 in. die-cast t/table, cueing device and 
counterbalance. Less cartridge. 
In maker's carton .. .. £11.19.6 (Carr. 716) 

GARRARD LM.2025 
With Sonotone 9TA/HC cartridge and lift 
control .. .. .. £10.19.6 (Carr. 716) 

PLINTHS 
Garrard WB.1 .. .. £3. 7.8 (Carr. 5l-) 
Garrard Cleervlew Cover SCP.1 

£3. 5.0 (Can. 4/6) 
Garrard Scandinavian Type Plinth and Cover 

£5. 5.0 (Carr. 51-) 

CARTRIDGES 
When bought together with playing units. Decca 
Deram, £5.5.0; BSR TCB/H (Stereo compatible). 
25/-; BSR Stereo TC.8S, 28/8; Sonotone 
9TA/HC, 60/-; Acos GP.93-1, 

For BETTER BARGAINS 

TRS 
RADIO COMPONENT 

SPECIALISTS 

70 BRIGSTOCK ROAD 

THORNTON HEATH 

SURREY Telephone: 
01-684 2188 

OPEN ALL DAY SATURDAYS 
THE MAIL ORDER SUPPLIERS 
FOR PERSONAL ATTENTION 
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30 WATT OUTPUT 
* Goldring Transcription Turntable on Plinth 
* Shure or Goldring Magnetic Pick-up Cartridge 
* Super 30 Amplifier in veneered housing 
* Pair of Stanway II Loudspeaker Units 
Special total price. Four fully wired Be Gns. units ready to "plug -In". Carr. 30/-. 
TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round for low fundamental reso- 
nance., "D" indicates Tweeter Cone 
providing extended frequency range 
up to 15,000 c.p.s. Impedance 3 or 15 

ohms. Please state choice. Excep- 
tional performance at low cost. 

Prices include carriage. HF100D 10' 15W£5.15.0 
HF510L 5' 10W 5719 11F120 12" 15W 7919 
HF801D 8' 8W 5919 HF120D 12' 15W 8919 
HF811D 8' IOW 4 gns. HFI28 12' 15W£5. 5.0 
HF102D le" 10W 851- HF128D 12' 15W£5.15.0 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Afrormosia ve- 
neer. Acoustically lined or filled woollen damping. 
Ported where appropriate, credit terms available 

DORCHESTER Size 16 x 11 x 9ín. Appr. 
Range 45-15,000 c.p.s. Rating 8-10 watts. 
Fitted High flux 13 x Bin. Dualf$ 19.9 Cone spkr. Imp. 3 or 15 ohms 

Carr. 6 
STANWAY II Size 20x101x9tin. Rating 
10 watts. Incorporating Fane 13x8in. 
speaker with rubber cone surround and 
11.000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabi- 

net. Range 35-20,000 c.p.s. Imp. 15 ohms. 
1 Ó GRS. Gives smooth realistic sound output. 

GLOUCESTER Size 25 x 16 x 10in. 12ín. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Frequency range 12I Gns. 40-20,000 c.p.s. Impedance 15 ohms. T 

R.S.C. SENSATIONAL HIGH FIDELITY STEREO 'PACKAGE' OFFERS 
30 WATT OUTPUT 

* Garrard SP25 Mk II Turntable on Plinth 
* Goldring CS90 Ceramic P.U. Cartridge with 

diamond stylus 
* Super 30 amplifier in veneered housing 
* Pair Stanway II Speaker Units 

" 
fully wired ready tO 7C ns3 r 

"plug-in" price N UG.0' 
13 WATT OUTPUT 

* Garrard SP25 Mk II 4 sp. player unit on plinth 
* Goldring CS90 Ceramic P.U. Cartridge 
* TA12 Amplifier in veneered housing` 

GNS. * Pair of Dorchester Loudspeaker JJ 
Units. Special total price. Carr, 25/- 
Or Dep. £10 and 9 mthly payments 25.11.0 (Total 
£59.19.0). Transparent plastic cover 3 gns. extra 

E2 CABINET Sizel7'wide 
144' deep, ill' high. Cut for TA12, 
Super 15, Super 30 and other am- 
plifiers. 'Roll over' transp. plas- 
tic cover. Satin Teak or Afror- 
mosia veneer finish 8 G 
Inc carr. nS. 

MOTOR BOARDS cut for Garrard 
1 

/9 
Turntables and many other units. Price 

R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 
STATE AMPLIFIER 

200-250v. AC mains operated 
'i Frequency Response 30- 

20,000 c.p.s. -2dB. Harmonic 
Distortion 0.3% at 1,000 c.p.s. 
Separate Bass and Treble 

'lift' and 'cut' controls. 3 Input sockets for Mike, 
Gram, Radio or Tape. InDutselectorswitch. Output for 
3-15 ohm spkrs. Max. sensitivity 5mV. Output rating 
I.H.F.M. Fully enclosed enamelled case. 94 x Si x 50n. 
Attractive brushed silver finish facia plate 104 x 39ín. 
and matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. 7 Gns. Carr. 7/6 
Or factory built with 12 months guarantee. 98.19.9 

Matching as recommended for optimum per- 
formance. Send for coloured brochure showing 

other money saving offers. 

Package prices apply pro- 
viding all individual units 
are purchased from any 
branch within 3 months. 

See leaflet. 

EXTREMELY ATTRACTIVE PLINTHS fini 
shed in Teak or Afrormosia veneer. Transparent 
plastic "roll over" cover. 

RECORD PLAYING UNITS 
Money saving units. Mounted 
on Plinth. Supplied wit 
transparent plastic cover. 
Ready to plug into Amplifier 
or Tape recorder. 

RP2C (withrd heavyP25 
Murn 

table) fitted Goldring CS 
high compliance ceramic 
Stereo/Mono cartridge wit 
diamond stylus. 22Gno, Inc. Carr. 

RP3C Goldring 
Transcription oG i unt 

and CS90 cartridge. 28Gns. 
Inc. Carr. 
Other types available wit 
Magnetic cartridges and wit 
alternative design plinths. 

R.S.C. PLINTHS 

Available 59/9 
with trans. plastic 

6 Gns. cover. Inc. Carr 

INTEREST 
CHARGES 
REFUNDED 

for 
Record 
Playing 
units. 
cut for 
Garrard 
1025, 
2025, 
3000, 
AT60, 
SP25etc. 

On Credit 
Sales settled 
in 3 months. 

RSC TA12 13 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder, 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
206-250v A.C. mains * Frequency 
Response 30-20,000 c.p.s. -2dB * Harmonic Distortion 0.3% at 1000 
c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) SomV (3) 
100mV (4) 2m V. Output rating I.H.F.M. * Handsome brushed silver 
finish Facia and Knobs. Complete kit of parts with full Carr 
wiring diagrams & instructions. Factory built with 12 1 7/9 
mth gntee 18 GNS or Deposit £5.2.6 and 9 mthly 2 GNS. 
pymts 3118 (Total 219.6.0) Or in Teak or Afrormosia veneer hous 
ing 194 Gus. Dep. 85.10.6 and 9 mthly pymts 39/-. (Total 923.1.6). 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12M. 11,000 line 15 watt 15 ohm 
high quality speaker, cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. £5.15.0 
Or Senior 15 watt inc. HF 126 
15,000 line Speaker 28.15.0 Carr. 6/6 Carr. 5/9 

LINEAR L10 HIGH FIDELITY 10W AMPLIFIER 1 QGNS* 
with separate Pre -amp. Magnet P.U. matching. To clear 
HI-FI SPEAKER ENCLOSURES Teak or Afrormosia veneer 
finish. Modern design. Acoustically lined. 

Prices Inc. carr. 
3E8 Size 16 x 11 x 9ín. Pressurised. Gives £4.10.0 
pleasing results with any 8ín. Hi -Ff 'speaker. 
SES For optimum performance with any Bin. £5.10.0 
Hi -F1 'speaker. Size 22 x 15 x 9in. Ported. 
9E10 For outstanding results SE12 For exclut prfmnce with 12ín Hi - 

Size 24x15 í01n. 
'spkr t. £5.15.0 Sizep25 x 16 

and eater. f 8.15.0 

with detailed wiring 
diagrams & instruc- 
tions. 
Inc. 14 Gns. 
Or factory built 
18(I gns. Or in Teak for standard 80 ohm co -axial input. Visually matching our Super 1 and 
finished cabinet as 30 amplifiers and of the same high standard of performance and reliability. 
illustrated 191 gns. The pre -wired tuning head facilitates speed and simplicity of construction. 
Terms: Deposit £5 Printed circuitry. Only high grade transistors and components used. A 
and 9 monthly pay- quality product at considerably less than the cost of comparable units. 
mente £2. Total £23. Stereo version. all parts 20 gns. Inc. carr. Assembled 221 gns. inc. carr. 

R.S.C. TFM1 SOLID STATE VHF/FM RADIO TUNER 
* High -sensitivity * 200-250v. A.C. Mains opera- 
tion. * Sharp A.M. Rejection. * Drift -free recep- 
tion. * Output ample for any amplifier (approx. 
500 m.v.). * Simple alignment instructions. * Out- 
put available for feeding tuning meter. * Output 
for feeding Stereo Multiplexer. * Tuner bead 
using silicon Planar Transistors. * Designed 

R.S.C. SUPER 30 Mk II HIGH FIDELITY STEREO AMPLIFIER 
High Grade Components. 
Specifications comparable with 
units costing considerably more. 
TRANSISTORS 9 high quality types in 
each channel. 
OUTPUT 10 Watts R.M.S. continuous 
into 150 (per channel). 15 Watts R.M.S, 
continuous into 30. 
INPUT SENSITIVITIES Mag. P.U. 4 
m.V. Ceramic P.U. 35 mV. Tape Amp. 
400 mV. Aux. 100 mV. Mic. 5 mV. Tape 
Head 2.5 mV. 
FREQUENCY RESPONSE Y 2dB. 10- 
20,000 c.p.s. 
TREBLE CONTROL +17 dB to -14 dB 
at 10 Kc/s. 
BASS CONTROL +17 dB to -15 dB at 
50 c/s. 
HUM LEVEL -80 dB. 

Employing Twin Printed Circuits. 
200/250v. A.C. mains operation. 

HARMONIC DISTORTION 0 1% at 
10 watts 1,000 c.p.s. 
CROSS TALK 52 dB at 1,000 c.p.s. 
CONTROLS 5 Position Input Selec- 
tor, Bass, Treble, Vol., Bal., Stereo/ 
Mono Switch, Tape Monitor Switch, 
Mains Switch. 
INPUT SOCKETS (1) P.U. (2) Tape 
Amp. (3) Radio. (4) Mic. or Tape Head. 
(Operation of Input Selector assures 
appropriate equalisation). 

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

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

BIRMINGHAM 30/31 Gt. Western Arca(Half-de 02dey 179 -236-12 
Wed.) 

DERBY 28 Osmaston Rd. The Spot (Half -day Wed.) Tel.41381 

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

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Waverley5766 

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

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

CHASSIS Strong Steel construction 
Approx. 12 x 3 x 8ín. 
FACIA PLATE Attractive design in 
rigid Perspex. Spun silver matching 
control knobs as available. 
COMPLETE KIT OF 22 Gns. PARTS Carr. 15/- 
Point to point wiring diagrams and 
detailed instructions. 
Eminently suitable for use with any 
make of Pick-up or Mic. (Ceramic 
or Magnetic, Moving Coll, Ribbon or 
Crystal) currently available. Superb 
sound output quality can be obtained 
by use with first-rate ancillary 
equipment. Unit factory 28 Gns. built 
or Deposit 27.5.0 and 9 monthly Pay- 
ments 56/3 (Total £32.11.3) or in Teak 
or Afrormosia veneer housing 31 Gns. 
Carr. 15/, Terms: Deposit £7.3.6 and 
9 monthly payments of 64/- (Total 
£35.19.8). Send S.A.E. for leaflet. 

R.S.0 
HI-FI CENTRES LTD. 

SUPER 15 
MONO 

HIGH FIDELITY SOLID 
STATE AMPLIFIER 

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

12Ì6r. 12 Gns. 
or factory built 158 Gns. 
Carr. 12/6. Terms: Deposit 
4 Gns. and 9 monthly Pay- 
ments 31/1 (Total 218.3.9) or 
in Teak or Afrormosia ven- 
eered housing. 19 Gns. 

32 He Street. (Half -day There.) Tel. 56420 LEICESTER 

5-7 County(Mecce)Arcede, Brissette (Halt-dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtrel 3873 LIVERPOOL 

238 Edgware Road, W2 (Half -day Thurs.) Tel. PAD 1829 LONDON 
60A Oldham Street (Half -day Wed.) MANCHESTER Tel. CENtral 2778 

106 Newport Rd (Halt -day Wed) Tel.47095 M I D D LES B RO U G H 
41 Blackett Street (Opp. Fenwlcks Store) NEWCASTLE UPON 

(Halt -day Wed.) Tel. 21489 TYNE 

Mail Orders must not be sent to shops 
13 Exchange Street (Castle Market Bldgs.) SHEFFIELD P (Half day Thursday) Tel. 20716 

MAIL ORDERS TO: 102 
Henconner Lane, Bramley, 
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 
supplled.S.A.E. with enquiries 
please. Open all day Sate. 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25x14x10in. Complete Kit 20 Gns, * Response 30-20,000 c.p.s. Impedance 15 ohms. 
* Performance comparable with units costing Carr. 12/6 rr, 
considerably more. Consists of (1) 121n. 15 watt Bass unit with 
cast chassis, Roll rubber cone surround for ultra low resonance, 
and ceramic magnet. (2) 3 -way quarter section series cross -over 
system. (3) 8 x 5in. high flux middle range 'speaker. (4) High 
efficiency tweeter. (5) Woollen acoustic damping material. (6) 
Teak veneered cabinet. (7) Circuit and full instructions. Terms: 
Dep. 25.10.6 and 9 monthly payments 301- ( Total 123.1.0), 

DEMONSTRATIONS AT ALL BRANCHES 

R.S.C. A10 30 WATT ULTRA LINEAR HI-FI 
AMPLIFIER Highly sensitive. Push -Pull 

high output, with Pre -amp./ 
Tone Control Stages. Performance figures of 
factory built units: Hum level -70dB. Frequency 
response t- 3dB30-20,000c/s.Secttonallywoundout- 

put transformer. All high grade components. 
Valves EF86, EF86, ECC83, 807, 807, GZ34. 
Separate Bass and Treble Controls. Sensiti- 
vity 36 mV. Suitable for high impedance 
microphones, Crystal or Ceramic P.U's. De- 
signed for Clubs, Schools. Theatres, Dance Halls or Outdoor Functions, etc. For use with Electronic Organ, Guitar, String Bass, etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated volume controls so that two separate inputs such as Gram and "Mike" can be mixed. 200-250v. 50c/s A.C. mains. 

For 3 and 15 ohm speakers. Complete kit of parts with point- 15 Gns Carr. 
to -point wiring diagrams and instructions. 12/6 

Twin -handled perforated cover 27/6. Supplied factory built with ELM out- put valves. 12 months' guarantee for 18 gns. TERMS: Deposit 26.3.0 and 
9 monthly payments of 34/- (Total 221.9.0). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12-14 WATT AMPLIFIER 
PUSH-PULL ULTRA LINEAR OUTPUT BUILT-IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc. etc. 
High sensitivity. 5 valves-ECC83 (2). ELM (2). 
EZ81. High quality sectionally wound output transformer. IND. BASS AND TREBLE CON- 
TROLS- Frequency response -(-3dB 30-20,000 cis. 
Hum level -60dB. SENSITIVITY 40 millivolts. 
For Crystal or Ceramic PUs. High Impedance "mikes". For Musical Instruments such as String Bass, Electronic Guitars etc. Size approx. 12 x 9 x Tin. For AC mains 200-250v. 50 cps t Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. 9 Gns. 

Full instructions and point-to-point wiring diagrams. Carr 11/6 (or factory built 121 gns.) Twin handled metal cover 27/8. TERMS ON ASSEMBLED 
UNITS. Deposit 99/6 and 9 monthly payments of 23/- (Total 215.6.8) RSC ART TRANSIS- 
TORISED VERSION of 
above complete kit9 Gns 

(Assembled 13 Gns) 
R.S.C. BASS -REGENT 

50 WATT AMPLIFIER 
Au exception- 
ally powerful 
high quality all-DerDeee 
unit for lead, 
rhythm, ban 
guitar, vocal- 
ists, gram. 
radio, tape. 

Peak 0/P rating. * Two extra heavy duty 
12ín. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick-ups or "mikes". 
Bass and Treble controls. 
555 Gns Cep. 

21arr. 

30/- or 
d 3.4.9 

and 9 monthly payments of 
25.11.9. (Total 001 gnu.), 
Send S.A.E. for leaflet. 
G100 100 watt peak output 
with Pr. speaker columns 
and a Bass Unit (Six 12" 
and Two 15" Split's). 991150,6 

R.S.C. BATTERY/MAINS 
CONVERSION UNITS 

Type HMI 
An all -dry 
battery eli - 
m in ato r. 
Size 5}x4ix 
2in.approx. 

Completely replaces bat- 
teries supplying 1.5v. and 
90v. where A.C. mains 200/ 
250v. 50Gs is available. 
Complete kit with diagram 
52/0 or assembled 3 Gus. 

SELENIUM I F.W. 
RECTIFIERS (Bridged) 
All 6/12v. D.C. output. Max. 
A.C. input 18v. la. 4/3. 
2a. 8/11. 3a. 9/9. 4a. 12/9. 
6a. 15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200.250v. 50D/s. Screened 
MIDGET CLAMPED TYPE 2e x 2f- o Elba. 
250v., 60mA, 6.3v. 2e. 17/11 
250-0-250v., 60mA 6.3v. 2a. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250v. 60mA, 6.3v. 2a., 0-5.6.3v. 2a. 24/9 
ZOO -0-200v. 100mA, 6-3v. 4a.,O.5-5.3e. 3a 39/9 
300-0.300v. 100mA, 6.3v. 44., 0.5-6.3v. 9a. , 59/9 
300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v, la. 

For Mollard 510 Amplifier 47/11 
350-0.350v. 100mA, 6.3v. 4e., 0-5-6.3v. 3a. 89/9 
350.0-350v. 150,sA, 6.3v. 4a., 0-5-6.35-. 3a. 47/9 
425-0-425, 200mA, 6.3e. 4a., c.t., 5v. 3a. 89/9 
425-0.425v. 200mA, 6.3v. 4a.,11.3v. 3a., le. 3e. 98/9 
450-0.450v. 250mA, 6.3v. 4a., c.t., 5v. Sa. 99/9 
TOP SHROUDED DROP -THROUGH TYPE 
250.0-250v. 70mA, 6.3v. 2e., 0-5-6.3v. 2a. 2818 
250-0.250v. 1(10mA, 6.3v. 3.5a. 27/8 
250-0-250v, 100mA, 6-3v. 2e, 8Sv. la. 28/9 
350-0.350v. 80mA, 6.3v. 3a., 0-5-6.3v. 2e. 29/11 
250-0-250v. 100mA, 6.3v. 4a., 0-5.6.3v. 3a 89/9 
300-0.300v. 100mA, 6.3v. 4e., 0-5.6.3v. 3e 89/9 
300-0-300v. 130mA, 6.3v. 4a., 0.5-6.3v. la, 

Suitable for Mallard 510 Amplifier 46/9 
350-0-350v. 10OrA, 6.3v. 4a., 0-5-6.3v. 3e 89/9 
350-0-350v. 150mA, 6.3v. 4e., 0-5-6'3v. 3a 40/11 
FILAMENT or TRANSISTOR POWER PACK Types 
0.3v. 1.5a. 8/9; 6.3v. 2e. 9/9; 6.3v. 3a. 18/9; 6.3v, 
6a. 22/9; 12v. la. 9/11; 12v. 9a. or 24v, 1.5a. 2319; 
0-9-18v. 11a. 19/11;0.12-25.42v. 2e. 31/9. 
CHARGER TRANSFORMERS 0-9-15v 11e. 18/9; 
2la. 19/11; 3a. 21/11; 54.25/11; ee.29/9; 8a.3ß/9. 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230-250v 50-80 watts 1918 
150 watts, 83/6; 250 watts 49/9; 500 watts 105/ - 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 0 or 7,00011 to 3 O .. 8/9 
Push -Pull 8 watts E1.84 to 3(2 or 150 14/9 
Push -Pull 10 watts 61/6 ECL86 to 3, 5, 0 or 1512 24/9 
Push -Pull EL84 to 3 or 151) 10-12 watts 23/9 
Push -Pull Ultra Linear for Mallard 510, etc. 89/9 
Push -Pull 15-18 watts, sectionally wound 6L6, 

KT66, etc., for 3 or 150 85/9 
Push -Pull 20 watt high quality sectionally 
wound EL34, 61.6, KT68 etc. to 3 or 100 59/9 
SMOOTHING CHOKES 
150mA, 7-1011, 2500 12/9;100mA, 10H, 20012 10/9; 
80mA, 1011, 3500 8/9; 60mA, 1016, 4000 4/11. 

6/12V CAR BATTERY CHARGERS 
Complete kit of parts with Ammeter and Circuit. Both models with variable charge rate selector. 

4 amp 49/9 6 amp 69/9 
All types 200-250v. A.C. Mains- Built 10/- extra. 

14 WATT HI-FI AMPLIFIERS sph a atensitivinputsty. 
Two 

ol. controls for mixing purposes. Separate Bass and Treble Controls. Valves ECC83, ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker. 200-250v 50 c.o.s. A.C. mains operation. Size approx. B x 8 x 6in. Factory f i-1 9_1 1 
Carr. built and fully guaranteed. Limited number to clear at 10/ - 

FANE POP 30c LOUDSPEAKERS R.S.0 
12in. 8-1512 25 watts R.M.S. £5.19.9 continuous. Dual cone. Carr. free IWO OUTDO' 1Tß. 

IR.S.C. COLUMN SPEAKERS Covered in two-tone Rexine/ 
Vynair, ideal for vocalists and Public Address, 15 ohm matching. 
C57 15 watts inc. five 7 x 4ín. speakers 27.19.11. 
TYPE 0485 30 WATTS. Fitted four 81n. high flux 8 watt speakers. 
Overall size approx. 42 x 10 x 5in. Or deposit 67)- 16 GRS. and 9 mthly pmts 34/9 (Tota1918.19.9) Carr. 10(-. 
TYPE 04125,50WATTS.Fltted four 12in11,000 line 15 watt 26 GnS speakers. Overall size 56 x 14 x 9ín. approx. Carr. 15/-. 
Or Deposlt25.17.8 and 9 monthly payments of 54/8 (Total 230.7.0). 

30 WATT HI-FI AMPLIFIER - 
for Guitar, Vocal or Instrumental Group 
A 2 or 4 input, 2 vol. control Hi-Fi unit with Sep- .1 

arate Bass and Treble controls. Current valves. Peak 
output rating. Strong Rexine covered cabinet with hand- 
les. Attractive black/gold perspex facia. Neon indicatory ' , 
For 200-250v. A.C. mains. For 3 or 15 ohm speakers. Send it i .- 

9 thlypaymentsof39/8(Tota122gns. ns). 19 GRS. 12/6 

F.A.L. 'Phase Fifty' PUBLIC ADDRESS AMPLIFIER 
Solid State Circuitry. SO Watts Peak Output. 3 separately controlled inputs 
for mixing purposes. Separate Bass and Treble Controls, Output for loud- 
speakers 3-30 ohms. Suitable for Dynamic. Ribbon or Crystal Mikes. For 
Clubs, Theatres, Restaurants, Hotels, Schools, etc. For only 29 Carr. free 
Vocal or Instrumental Groups. Send S.A.E. for leaflet. GNs. 

HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered Cabinets 
L13 13' x 8- 10 Watt L12 12" kt 
3or015o1hms.Carr7/6£4.19.9 15 

Watt 10,000 8/9fÓ,19.9 
FANE ULTRA HIGH POWER 

All power ratings are 
Flux 14,000 line ceramic 

'POP' 100 \\ - 18" 100 Watt 
Carr, 1 CONS, free 

LOUDSPEAKERS 
R.M.S. continuous. 2 

magnets. Heavy cast 

'POP' 60 
15" 60 Watt 

Carr, 12 L GNS, free 

- 
year guarantee. High 

chassie. 

'POP' 50 
12" 50 Watt 

1 o Carr. 
GNs, free 

POWER PACK KIT Consisting of Mains transformer, Metal 
Rectifier, 
200/250v. A.C. mains, Output 

smoothing0 
60mÁ 63v, 2a.is 

and 
S Supplied with 28 11 case in lieu of chassis 32/11. Or assembled 44/-. 

MINI -8 HI-FI Loudspeaker Units Special Offer 
6911 Teak or Afrormosia veneered cabinet, size approx. 101 x 64 x Thin. Peak power handling 8 watts 3-5 ohms. Inc. Carr. 

JACKSON 
the big name in PRECISION components 

No. 6/36 DRIVE 

Incorporating the Dual Ratio Ball Drive providing 
36-1 Slow drive and 6-1 Fast drive under one 
knob with co -axial control. Scale is calibrated 
0-100 and an extra blank scale is provided for 
individual calibration. Overall size 4s x 3Zin. 
The unit consists of aluminium back plate, drive 
unit, scale, spare scale, transparent cover, hair -line 
pointer, escutcheon and knob. Fits in front of 
panel which may be any thickness up to fin. 
(or more by providing longer screws). 

It's reliable if it's made by Jackson! 
JACKSON BROS. (LONDON) LIMITED 
Dept. PW, KINGSWAY-WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754-5 (01-688). Grams Walfilco, Croydon 

US office:- M. Swedgal, 
258, Broadway, NEW YORK. NY -10007 
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the BIG one... 

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 

ea - 

359 
pages 

8,00g 
components 

11350g 
illustrations 

The HOME RADIO CATALOGUE-the 
complete and easy answer to the problem 
of tracking down components. This 
Catalogue really is a must if you are 
interested in Radio and Electronics. It is 
one of the largest ever compiled. Also, 
FREE with each catalogue a Book Mark 
giving Electronic Abbreviations, an Order 
Form and an Addressed Envelope. All 
for only 8/6 plus 3/6 post packing and 
insurance. In addition every catalogue 
contains 6 vouchers each worth 1/ - 
when used as indicated. 

Just a 
phone call 
away 

And for users of our catalogue .. 
a CREDIT ACCOUNT SERVICE to 
simplify and speed up your orders 
You can now order components just by picking up a 
telephone any time of day or night, including Sundays. 
No need to bother with postal orders, cheques, regis- 
tering envelopes every time you make an order. Special 
pre -paid envelopes and order forms are provided and 
only one postal order or cheque is required to settle 
the account each month ... and no minimum invoice 
charge. So simple. 8,000 items just as near to you as 
your telephone. It's well worth the small deposit 
which enables you to ust: this Home Radio Deposit 
Credit Account Scheme. Why not write for more details? 

s 
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PRACTICAL 
WIRELESS 

VOL 45 N0 8 
Issue 754 

DECEMBER 1969 

TOPIC OF THE MONTH 

Regarding Rallies 
NOW that the season's spate of mobile rallies is 

over, it seems in retrospect that there is a large 
scope for improvement. While admitting that some 
rallies are parochial and others organised on a grander 
scale, thus providing a desirable degree of difference, 
it seems to us that more cohesion would not come 
amiss. 

A central organising body would overcome many 
of the current defects. Such a body would provide 
maximum publicity, select the most suitable dates, 
avoid clashing of events, maintain a better standard 
and ensure that the calendar contained everything 
from small local events to large National Mobile 
Rallies. Events could be arranged to take place in the 
right part of the country at the right time. 

We would like to see more co-operation between 
clubs in a particular area who could get together as a 

group and put on a really impressive show, not just a 

village fête in the back -of -beyond. We would like to 
see adequate signposting: G3JDG once described the 
signposts for the Harlow rally as "sweetpapers hidden 
in hedges", and even this was perhaps too charitable. 
An organising body could take care of these things 
and perhaps arrange for commercial organisations to 
sponsor certain events; for example, if one of the 
motoring organisations (RAC or AA) is convinced of 
a large turn -out, its support in signposting can be 

relied on. 
And the tightening up of rally programmes would 

ensure that they were. planned with a bit more imagina- 
tion. At the moment too much is left to chance and it 

seems to have escaped many clubs that a rally is partly 
a family affair. All too often the YLs, XYLs and sprigs 
sit in cars, bored stiff, waiting for the time to go home. 
We want more efforts like the Woburn Abbey rally 
where there is plenty to amuse the family as well as 

the enthusiast. We would like to see more rallies 
coupled with open days of suitable establishments- 
the Services, industry and broadcasting. As for a 

central co-ordinating body, our national society is the 
natural choice, so how about ìt RSGB? 

W. N. STEVENS-Editor. 
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NEWS AND commENT.... 
THE THIRD HAND 

We are informed by the Coventry Movement Co. Ltd. that they are the 
manufacturers of the "Multi -Mini" universal vice and stand. This is an 
ideal device for holding a printed circuit board or components when 
soldering is taking place. In fact it acts as the "third hand" that many 
of us wish we had when we are constructing. Price of the Multi -Mini 
Universal Vice and Stand is 67s. 6d. There is also a model called the 
Multi -Mini Twin which is basically the same but has an extra set of 
jaws. Price of this model is £5 18s. It should be possible to obtain 
both these units at tool stores but should difficulty be experienced, the 
manufacturers will be pleased to supply direct for a P.P. charge of 3S. 

extra on each model. The Coventry Movement Co. Ltd., Burnsall Road, 
Coventry. Tel: 00O3 74364. 

LIGHTING UNITS 

WE t YYRE 

1. 

The DJ.10L (£19 10s.) and the 
DJ.30L (£37 10s.) are light control 
units. Both units feature dual input 
sockets for front or rear connec- 
tions, plus an override switch so 
that the lights may be left perman- 
ently on. Cabinets are made for 
panel mounting. 

DJ.10L makes lights flash on and 
off with the music; DJ.30L is how- 
ever a more sophisticated unit with 
three channels which enable bass, 
middle and treble frequencies from 
the amplifier to be operated in- 
dividually as required. The maxi- 
mum wattage that each channel will 
take is 1,000W in the "flashing 

lights" position or 600W in the 
"lights on" position with all three 
channels working simultaneously. 
D. J. Electronics (Hackney) Ltd., 
170 Albion Road, London, N.16. 

APAE moves Exhibition to 
London 

It has been found necessary to 
find a suitable venue to house 
more exhibitors in larger stands 
and easier access for visitors from 
home and abroad for the Assoc. 
of Public Address Engineers' 
Exhibition. 

The exhibition will be known 
as "Sound '70 International" and 
will take place at Camden Town 
Hall, opposite St. Pancras Station 
in Euston Road, London N.W.1 
from 10th -12th March, 1970, 10 
a.m.-5.30 p.m. daily. As in other 
years stress will be made on the 
educational theme as well as 
being a selling and viewing 
exhibition. Various lectures will 
take place during the show. The 
sponsor is the Association of 
Public Address Engineers. 

"SEMICONDUCTOR 
DEVICES" 

The third booklet in the series of 
"minibooks" published by the 
Mullard Educational Service is 
entitled Semiconductor Devices. 
It is intended as an introduction 
to the subject which, being treated 
non -mathematically, should be 
easily understood by anyone with 
a basic knowledge of electronics. 

The booklet starts with a des- 
cription of germanium and sili- 
con and shows how they can be 
made into n- or p -type material 
by the addition of minute 
amounts of other elements. Ex- 
planations are given of the action 
of the p -n junction in a diode and 
the p -n -p or n -p -n arrangement 
in a transistor. The current - 
amplifying property of a transis- 
tor is explained and several basic 
transistor circuits are included. 

The booklet then describes 
briefly how various transistors are 
constructed and has a section on 
transistor characteristics. In the 
final section other solid-state devi- 
ces, such as phototransistors, thy- 
ristors, thermistors, f.e.t.s., and 
Gunn "diodes", are outlined. The 
booklet ends with a short descrip- 
tion of integrated circuits. 

Semiconductor Devices should 
be of interest to all students, and 
apprentices as well as lecturers 
and teachers of electronics in 
schools, technical colleges and 
other training establishments. 
Priced at 5s. (including packing 
and postage), it can be obtained 
from the Mullard Educational 
Service, Mullard House, Torring- 
ton Place, London, W.C.I. Cash 
should accompany orders. 

RAILWAYMEN'S RADIO 
CLUB 

I am a licensed Radio Amateur 
working for the railway at the 
town of Fastleigh which is 7 miles 
north of Southampton. I am try- 
ing to form a radio club of rail- 
waymen but they are very hard to 
contact because of shifts etc. 

If railwaymen in the Basing- 
stoke, Fareham, Eastleigh, 
Southampton and Bournemouth 
areas would contact me, we may 
well be able to get a club going. 
R. Mannion, G3XFD, 23 Mar- 
ston Road, Thornhill, Southamp- 
ton, Hants. Tel: West End 3851. 

574 



NEWS AND commENT... 
BBC SCHOLARSHIP 

The Engineering Division maintains 
six research scholars at United 
Kingdom universities, and is award- 
ing one scholarship this year. The 
scholarships are intended to pro- 
vide the opportunity for selected 
honours graduates to work for a 
higher degree, the subject chosen 
for post -graduate study being with- 
in those fields of physics or engin- 
eering which have an application to 
radio or television broadcasting. 

Mr. P. A. Ratliff graduated with 
first-class honours in electronic en- 
gineering from the University of 
Birmingham in June this year. He 
has been awarded a three-year BBC 
Research Scholarship to undertake 
research in the Department of 
Electronic and Electrical Engin- 
eering, University of Birmingham, 
under Professor D. G. Tucker, 
D.Sc., F.I.E.E. The subject of Mr. 
Ratliff's study is "an aerial system 
designed to combat multipath fad- 
ing in VHF mobile communica- 
tions, using existing AM receivers", 
and his supervisor will be Professor 
E. D. R. Shearman, B.Sc., F.I.E.E. 

IC Breadboards from SDC 

S.D.C. Products (Electronics) Ltd. 
now have in their range of modu- 
lar solderless breadboarding sys- 
tems, two new DeCs specifically 
designed to accommodate integrated 
circuits as well as modern short - 
lead discrete components and to 
have an increased contact capa- 
bility -208 contact points per DeC 
-as compared with the original 
S-DeC which is of more limited 
capacity. 

The new 11-DeCs, primarily for 
integrated circuits, can accommo- 
date two 16 -lead DIL stations or 
four 10 -lead T05 stations. The new 
T-DeCs, primarily for discrete 
components, can also accommo- 
date one DIL station or two T05 
stations. S.D.C. Products (Elec- 
tronics) Ltd., 34 Arkwright, Astmoor 
Industrial Estate, Runcorn, Cheshire. 

MAGNETIC TAPE ON CINE FILM 

Supersound Electronic Products announce their new powered film 
striper. This is a machine that puts a piece of magnetic tape 0.03I5in. 
(standard -8 film) or 0.026in. (super -8) down the side of the film so 
that a soundtrack can be recorded. The new striper incorporates a 
footage counter and a power rewind which enables the film to be 
quickly rewound after it has been striped with tape. Models are available 
for super/standard-8 (dual gauge), 16mm., and 9.5mm. The 8mm. ver- 
sion (see picture) has a total film capacity of 800ft. and the price 
for a kit which consists: Striping machine, 800ft. of Superstripe magnetic 
tape, 1 oz. bottle of adhesive, I oz. bottle of film cleaner and full 
operating instructions, is £40. 

Less sophisticated models are available for £12 10s. and £13 Ils. 
For further details, contact: Supersound Electronic Products, 114 Mount 
Pleasant Road, Hastings, Sussex. Tel. Hastings 5647. 

SPRAY -ON POWER 
Gould Ionics, an American com- 
pany, have developed a "spray -on" 
battery. It can be sprayed on to a 
printed circuit board in thick- 
nesses down to one -thousandth of 
an inch. It is also possible to re- 
charge it! 

It is formed by first spraying on a 
silver -carbon electrolyte anode, 
then a rubidium -silver -iodine 
electrolyte. After this a specially 
developed iodine -free cathode is 
fitted. 

A 3 -cell 1.5V battery, three - 
hundredths of an inch thick has 
been sprayed on to a camera flash 
tube, illustrating one usage. 

The absence of iodine in the 
cathode is important as it is the 
diffusion of iodine that shortens the 
life of other batteries. Current is at 
the moment limited to 200sA per 
square centimetre. 

Another future application is 
where a new battery can be selec- 
tively sprayed on different portions 
of a circuit board providing minia- 
turised isolated power supplies. 

IC FM TUNER KIT 

We now show a photograph of 
the IC FM Tuner kit mentioned 
first in News and Comment Octo- 
ber 1969 issue. The kit sells at £9 
I9s. 6d. plus 5s. complete with 
drilled and tinned printed circuit 
board, fully illustrated booklet 
and all necessary components. 

GOLDRING SERVICE AND 
SPARES 

The service and spares depart- 
ment of the Goldring Manufac- 
turing Co. (Great Britain) Ltd., 
486-488 High Road, Leytonstone, 
London, E.II now has a new 
telephone number 01-539-4208. 
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Part 1 

(y TEREOPHONIC f.m. transmissions are at pre- 
sent\J available to listeners in the UK service 
areas of the BBC transmitters located at 

Wrotham, Sutton Coldfield, Holme Moss and Swin- 
gate and certain of their relay stations. In order to 
hear these programmes "stereophonically" a 
v.h.f./f.m. receiver with a special "decoder" is 
necessary as the BBC use the "pilot tone" stereo 
transmission system commonly employed by many 
European, American, Canadian and Japanese broad- 
casters. In this system the left- and right-hand chan- 
nels are "encoded" at the transmitter by a multiplex- 
ing process and transmitted on a common frequency. 
The signals for the respective channels are "de- 
coded", after detection at the receiver. The system 
is compatible, which means that receivers without a 
decoder will receive and produce a "monophonic" 
version of the stereo transmission. An adapted 
receiver, i.e., one with a decoder will automatically 
receive and produce a monophonic output from a 
monophonic transmission and/or a stereophonic out- 
put from a stereophonic transmission. 

Monophonic transmission of stereo (left- and 
right-hand channels) involves only adding the signals 
of the two channels which can be transmitted and 
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received in the normal way. For stereo reception 
however, additional information is necessary in 
order to separate the left- and right-hand channels. 
In the system employed by the BBC (the Zenith-G.E. 
system) the additional information consists of a 
difference signal-left minus right-which is trans- 
mitted as the upper and lower sidebands of a 
38kHz sub -carrier. The sub -carrier itself is totally 
suppressed. To ensure synchronisation between the 
receiver "decoder" and the transmitter "encoder", 
a low level synchronising signal of 19kHz, the pilot 
tone, is also transmitted. 

Circuit for a decoder 
The circuit described in this article can be used 

with almost any f.m. tuner with a transistor or 
valve discriminator. The circuit is due to Mullard 
Limited (Central Technical Services) and the writer 
is indebted to both Mullard Limited and the BBC 
for permission to quote from their respective 
publications. 

In the decoder circuit shown in Fig. 1 the pilot 
tone is extracted from the multiplex input by means 
of a 19kHz tuned circuit (L 1 /C2) immediately fol - 
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The author's completed decoder. 

lowing the discriminator output. The pilot tone is 
then amplified by Tri and applied to the base of 
Tr2 which is biased to operate in class B condition, 
i.e., only the positive half -cycles of the pilot tone are 
amplified. The distorted waveform resulting from 
this form of amplification is rich in second harmonic 
content (38kHz) which ,is extracted by means of a 
tuned circuit (L2/C6) in the collector of Tr2. Note 
that the peak -to -peak amplitude of the 38kHz signal 
between the collector end of the coil and the 
tapping (pin 4) is limited to approximately twice 
the supply voltage. Hence its amplitude is constant 
once a certain input level has been exceeded. 

The centre tapped secondary (L3) applies antiphase 
switching signals to the emitters of ,Tr3 and Tr4 
whilst the complete multiplex information is applied 

to the bases. With this arrangement, synchronous 
detection to obtain the difference signal, together 
with matrixing of the sum and .difference signals 
occurs, and the now separated left- and right-hand 
signals appear respectively at the collectors of Tr3 
and Tr4. However, with a simple decoder operating 
as described, only a limited separation is obtained. 
The circuit of Fig. 1 contains additional arrange- 
ments to improve separation which is done by intro- 
ducing a controlled amount of crosstalk into the two 
outputs and in antiphase to the inherent crosstalk. 

Although conventional de -emphasis occurs in the 
collector circuits of Tr3 and Tr4 this is insufficient 
to remove the 38kHz waveform from the output. 
Any strong residual 38kHz signals could produce 
distortion in a following audio amplifier or produce 
spurious whistles on a tape recording by beating 
with the bias oscillator in the tape recorder. Parallel -T 
filters are therefore included to reduce the 38kHz 
signal at the decoder outputs to a more or less 
negligible amount. 

In the absence of a 38kHz switching waveform, 
i.e., during monophonic transmissions, the switching 
transistors Tr3 and Tr4 are biased to operate in class 
A and any signal applied to their bases is repro- 
duced at their collectors. The circuit is therefore 
compatible and requires no switching from stereo 
to mono operation. 

Indicator lamp 
Stereo transmissions are directly indicated by 

means of a lamp which lights when the 19kHz 
pilot tone is present in the transmission. The signal 
for driving the stereo indicator lamp is actually 
taken from the 38kHz output at the junction of R7 
and L2 in the collector circuit of Tr2. This signal 
allows Tr5 to conduct and pass sufficient current 
(20 to 30mA) to light the lamp in its collector 
circuit. Note that the h.t. voltage required to operate 
the stereo indicator lamp is 24V assuming the use 
of a 24V 20mA lamp as originally specified for the 
Mullard circuit. The decoder itself requires an h.t. 
rail of only 12 to 14V and could be run from this 
potential if the indicator circuit and its lamp is 
omitted. The indicator light is however a valuable 
asset to reception and to the alignment of the 
decoder and is therefore best retained. 
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Construction 
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Fig. 3a: (above left) Output 
socket assembly. 
Fig. 3b: (above) Input socket 
assembly. 

Fig. 4: (left) Input socket -¡ panel. 

The entire decoder (except the power supply) 
could no doubt be accommodated as a much smaller 
assembly board than that shown in Fig. 2. The use 
of a fairly large board makes layout a little easier 
and in fact by extending the length of the board 
the small 24V power supply might also be included 
as well. No details for a box of any kind have 
been given as constructors may wish to mount the 
unit in some existing form of cabinet perhaps con- 
taining the f.m. tuner and amplifier So long as the 
input and output leads are screened there should 

+24v 

-ve 

be little trouble with hum pick-up but precautions 
should be taken by keeping the unit away from 
leads carrying mains voltages and from large mains 
transformers. 

As shown in Fig. 2 the s.r.b.p. perforated assembly 
board is mounted onz X inch aluminium angle 
which gives support to the board and could be 
used for mounting purposes. Attached to one end 
of the board as in Fig. 3a is the output socket 
panel, also mounted on i X inch aluminium angle 
as in Fig. 3b. The input socket panel (Fig. 4) is 
mounted directly on one side of the main assembly 
as shown in Fig. 2. 

The component layout for use with Mullard 
decoder coils type WF2949 (19kHz-LI) and WF2951 
(38kHz-L2/3) is shown in Fig. 5. Note that the 
pin connections are as seen when looking at the 
base of the coils (through the board) and as also 
shown in Fig. 6. The reference as to orientation 
on the board itself is the earthing tag pin 8. Note 
that these coils cannot be obtained direct from 
Mullard Limited, but are available from Gurneys 
Radio Limited, 91 The Broadway, Southall, Middle- 
sex. Those who decide to use the alternative coils 
by Henry's Radio Limited, 303 Edgware Road, Lon- 
don, W.2, should use the layout and wiring shown 
in Fig. 7 and then continue as in Fig. 5. The 
Henry's decoder coils which are known by fre- 
quency, i.e., 19kHz and 38kHz respectively, are 
identical to the other coils in characteristics but 
the pin connections are as shown in Fig. 6. If these 
coils are used the reference for orientation is the 
earthing tag on the metal clamp. 

Power supply 
A circuit for a suitable 24V power supply is shown 

in Fig. 8 and a schematic for assembly in Fig. 9. 
As previously mentioned the power supply could be 
assembled on an extension of the main component 
board or separately on a small chassis of its own. 

When assembly has been completed preliminary 
tests should be made. Check the h.t. current at the 
point marked X in the circuit Fig. 1. This should 
be approximately 2.5mA if the h.t. is 12 to 14V 
and in this case no alteration to the value of R24 
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(4.7k1Z) should be necessary. If an audio generator 
capable of providing a sine -wave output of approxi- 
mately 50mV at 19kHz is available, a preliminary 
tuning check on L1 and L2/3 can be carried out. 
Couple the generator to the input of the decoder 
and on tuning the coils with the integral tuning 
slugs, it should be possible to light the stereo indi- 
cator lamp. If an r.m.s. reading valve or transistor 
voltmeter is available further checks can be made 
as follows. With approximately 50mV of 19kHz sig- 
nal at the input of the decoder the r.m.s. voltage 
of the 38kHz signal between the junction of R7 and 
L2 and earth should be around 4V. The signal at 
either side of L3 to earth should be approximately 
400mV. If an oscilloscope is available examination 
of the waveforms at the input and at the junction 
of R7 and L2 should show whether or not the 
38kHz signal is being developed. 

* components list 

Resistors: 
R1 22k2 R10 1kû R19 1.8kí2 
R2 10k0 R11 1kû R20 18kû 
R3 10kû R12 56k2 R21 18kû 
R4 10kû R13 100kû R22 150kû 
R5 220û R14 12kû R23 150kû 
R6 4.7kû R15 12kû R24 4.7k0 
R7 1O0û R16 1.8k9 R25 15k 
R8 3.9kû R17 1.8kû 
R9 1k0 R18 1.8kû 

Potentiometer: 
VR1 1kû 

Capacitors: 
C1 0 01µF C12 0005µF 
C2 470pF (s.m.) C13 0002µF 
C3 0.1µF C14 0.002µF 
C4 0.01µF C15 0.004F 
C5 10µF Elec. 25V C16 0002µF 
C6 470pF (s.m.) C17 220pF (s.m.) 
C7 1012.F Elec. 25V C18 220pF (s.m.) 
C8 0.0051.F C19 01µF 
C9 0.005µF C20 0.1 µF 
C10 10µF Elec. 25V C21 0.01 µF 
C11 '0.0051.LF 

Transistors: 
Tri 
Tr2 Mullard BC108 
Tr3 
Tr4 
Try Mullard BC107 

Coils: 
L1 19kHz-Henrÿ s Radio or M ullard WF2949- 

Gurneys Radio 
L2 38kHz-Henry's Radio orMullardWF2951- 

Gurneys Radio 

Miscellaneous: 
Indicator lamp 24V 20/30mA; 3 single phono 
sockets; perforated s.r.b,p. assembly board; x 
aluminium angle etc. 

Power supply: 
Transformer T1 (Henry's Radio CT1) Pri 230V 
with tapped secondary for 15 to 18V. 
Rectifier MR1 Contact cooled type 1 H3 
Capacitor Cl Elec. 25001.L.F 30V working 

Diode: 
D1 Mullard 0A91 

WF2949 
Mullard 

Henry's Radio 
19 kHz 

R1,C3 

2 

38kHz 
R7 coil R9 

WF2951 
Mullard 

Henry's Radio 
38 kHz 

Fig. 6: Outlines and connections of available coils. 
ri Input 

To C10 

To R25 

R11 

R10 

Continue 
as in fig5 

C7 

-ve 

R9 

Re 

R2 

BMW 

R 

R5 I C1 

C4 
R1 

I 

Tr 

R7 

Fig. 7: Coil wiring for Henry's Radio decoder coils. 

Coupling to an F.M. tuner 
output 

The input impedance of the decoder is approxi- 
mately 15kû and it may be fed directly from a 
transistor discriminator capable of providing a loaded 
output with a peak -to -peak amplitude of approxi- 
mately 750mV. The decoder may also be fed from 
a valve discriminator in which case the output will 
probably have to be attenuated by a series resistor 
and shunt capacitor. This arrangement not only 
provides the correct input level at all multiplex 
frequencies but also reduces the discriminator load- 
ing to an acceptable value. The series resistor may 
be between 3.3k12 and 33k12 and the capacitor around 
300pF. As an example, a resistor of 15k9, shunted 
by 300pF was found just about right when the 
decoder was operated from a Heathkit (valve) f.m. 
tuner. 

The actual point of signal take off from the tuner 
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Fig. 8: Circuit of the power supply. 

On/Off switch 

r1 

(( 

type CT1 . 

t\ 

AC mains 

v 

MR1 
type 1H3 + 

2500NF 
30V w 

24V 

-ve 

Fig. 9: Power supply assembly details. 

is best made directly at the output from the dis- 
criminator circuit, i.e., before the de -emphasis net- 
work which should be disconnected. The circuit 
of Fig. 10 is the discriminator of a Heathkit tuner 
used for subjective testing of the decoder and is 
typical of those employed in f.m. tuners using valves. 
The circuit of Fig. 11 shows the discriminator of a 
transistorised tuner and again is typical of those at 
present in use. 

Alignment of the decoder 
For initial alignment any stereo transmission can 

be used and the procedure is as follows. Connect 
a potentiometer of at least 50kfl across the dis- 
criminator output and connect the decoder input to 
the slider of the potentiometer which should now 
be set to maximum value. Tune the receiver to a 
stereo broadcast (Radio 3) and carefully and slowly 
adjust the 19kHz and 38kHz coil slugs for maximum 
brightness of the stereo indicator lamp. (The pre- 
liminary test with an audio. signal generator men- 
tioned earlier should have produced the same result, 
i.e., maximum brilliance of the indicator lamp.) 
Next adjust the potentiometer until the lamp just 
glows and then re -set the coil slugs again to produce 
maximum brightness. Repeat this procedure until any 
further adjustment of the slugs produces no further 
increase in brightness. The two coils are now 
reasonably well aligned. should the slugs fail to tune 
the coils sharply at approximately their mid -position 
of travel it may be necessary to alter the value of 
C2 and/or C6, as the case may be, to 390pF. 

When this alignment procedure has been completed 
disconnect the potentiometer, re -connect the decoder 
to the discriminator output and adjust the pre-set 
control VRI MCI) to its mid -position, i.e., slider 
halfway round. The decoder should now give a 
reasonable degree of separation but -should now be 
finally aligned with the help of the BBC test tone 

transmissions which are transmitted every Wednes- 
day and Saturday at 11.30 p.m. (2330 hrs.) on 
Radio 3 v.h.f./f.m. Full details of the various tests 
can be obtained free by writing to the BBC Engin- 
eering Information Department, Broadcasting House, 
London, W1A IAA. Ask for: Information Sheet 
No. 1605(2) May 1969 Stereophonic Broadcasting, 
Test Tone Transmission. 

The test tone transmissions will facilitate identifi- 
cation of the left- and right-hand channels which 
should be done with the decoder output connected 
to the stereo amplifier. Now, when the left-hand 
channel only is being transmitted disconnect the 
left-hand amplifier channel and adjust the 38kHz 
tuning slug very slowly anti -clockwise (as viewed 
from the top of the coil) until the output from the 
right-hand loudspeaker is at minimum. Anti -clock- 
wise rotation of the slug is necessary because a false 
minimum will be obtained with clockwise rotation. 

Next re -connect the left-hand amplifier channel 
and when the right-hand channel only is being 
transmitted disconnect the right-hand amplifier 
channel and adjust the preset (VR1) to produce 
minimum output from the left-hand loudspeaker. 
Reconnect the right-hand amplifier for normal stereo 
and note that the stereo indicator light will have 
been on as during any stereo transmission. It does 
not glow during monophonic transmission. 

c 

Take-off for 
decoder 

Fig. 10: Typical discriminator output (valved tuners). 

Take-off for decoder 

Output 

T T 
Fig. 11: Typical discriminator output (transistorised tuners). 

580 



Performance TH E 

MW COLUMN 
The decoder, exactly as per the circuit in Fig. I, 

was tested with both valve and transistor f.m. tuners. 
It was aligned as described above on BBC trans- 
missions and by means of special laboratory stereo 
test equipment. The performance was quite in 
accordance with the Mullard specification. Channel 
separation is around 30dB and the decoder has a 

good signal-to-noise performance. It is worth noting 
however, that as the signal-to-noise ratio of a stereo 
broadcast is slightly lower than that of a monophonic 
broadcast a good f.m. aerial should be used to 
maintain the best reception signal-to-noise level. 
The average audio signal output per channel is 
around 400 to 500mV and should be more than 
sufficient for the "tuner" input on stereo amplifiers. 
The impedance of the amplifier inputs should pre- 
ferably be not less than 50kfl. 

The following BBC Engineering Information 
Sheets may also be of interest to those contemplating 
stereo broadcast reception: Information Sheet 1603 
(6) April, 1969-Stereophonic Broadcasting. Infor- 
mation Sheet 1102(4) May, 1969-VHF Radio 
Receiving Aerials. Stereo Q and A-This leaflet 
deals generally with stereo broadcast reception and 
can be obtained, as the other leaflets, free of charge 
from the BBC Engineering Information Department 
at the address previously given. 

PRACTICAL 
TEL 
in the DECEMBER issue 

* LINEAR TIMEBASES 
Generating a linear scanning waveform is not 
simple. The basic waveform produced by the 
charge or discharge of a capacitor is exponential. 
A number of intriguing circuits have been devised 
at various times to overcome this basic deficiency 
and in the December issue we shall start to 
examine timebase circuits such as the bootstrap, 
Miller, transitron, phantastron and sanatron. 

* TEST EQUIPMENT LIMITATIONS 
A meter never lies-but do you know how to 
interpret readings correctly? The basic limitations 
of commonly used test equipment are explained 
to enable you to avoid the pitfalls caused by 
misunderstood readings. 

* TV FILTERING CIRCUITS 
Filters are found throughout television circuits, 
in the power supplies, i.f. sections, a.g.c. feeds 
and so on. This aspect of television receiver 
circuitry is highlighted with explanations of how 
filters act and the different types used, including 
those found in the chrominance sections of 
colour receivers. 

* SERVICING THE THORN 1400 CHASSIS 
The Thorn/BRC 1400 chassis has been used in 
a very large number of models from 1967 to the 
present time. L. Lawry -Johns takes a look at this 
chassis and the common faults associated with it. 

PLUS ALL THE REGULAR FEATURES 
on sale 

NOVEMBER 21st 

911111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

CONDITIONS on the medium waves have been 
good throughout the summer in spite of 
occasional fadeouts. Johannesburg 1286 was 

logged on the 22nd June by Glyn Morgan of 
Tredegar. A good effort Glyn, not many of us have 
heard this one. Latin American reception was excel- 
lent in June and July, Brazilians such as PRA3 
860, PRF4 940, PRE8 980 all in Rio de Janeiro and 
PRB9 1000, PRG9 1100 in Sao Paulo were parti- 
cularly prominent just before sunrise. Reception of 
the West Coast of the United States came on 1st 
September at 0431 hrs. GMT when the writer logged 
KOMO 1000 in Seattle. The following morning 
KFBK 1530 Sacramento, California was heard as a 

background to WCKY by a DXer in Cumberland. 
Ramadan starts on 11th November this year. 

During this four week period many radio stations 
in the Arab world remain on the air all night, pro- 
viding the DXer with the opportunity to log countries 
that otherwise would rarely be heard. Among the 
more prominent signals are Morocco on 593 and 
837 (Ouijda), 611 (Sebaa Aioun), 935 (Agadir), 1115 
and 1232 (Tangier); Algeria with 529 (Constantine), 
548 (Oran), 890 and 980 (Algiers); Tunisia on 629 and 
962 (Tunis); Egypt with 557 and 773 (Cairo), 620 
(Batra). More difficult countries are Libya 674 
(Benghazi), 1052 (Tripoli); Saudi Arabia 588 and 
647 (Riyadh), 602 and 723 (Jeddah); Jordan 800 
(Amman); Syria 566, 665 and 785 (Damascus), 746 
(Aleppo); Lebanon 836 (Beirut); Iraq 760 and 908 
( Baghdad ); Kuwait 1345; Iran 777 (Zahadan), 1390 
(Ahwaz). The late evening onwards is the time to 
look for these stations. 

It is now generally agreed that the sunspot 
maximum has been passed, so we can look forward 
to a steady improvement on the medium waves pos- 
sibly with some DX from the Far East. There are two 
periods of the day for FE reception in the UK. The 
first is in the afternoon in winter, an hour or so 
before sunset. Stations to look for include the Voice 
of America stations in Okinawa on 1178kHz and in 
the Philippines on 920 (Malolos) and 1140 (Poro). 
The programmes from these stations are mainly in 
Far East languages but station identification is usually 
in English on the hour and half-hour. Okinawa can 
be heard behind Horby Sweden when conditions are 
good, sometimes with news in English. The second 
period occurs after midnight when All India Radio 
is often heard on 1070kHz (Rajkot). Others to look 
for are Jullender 710, Lucknow 910, Delhi 1020, 
Bikanar 1330. A.I.R. Rajkot has a news bulletin in 
English at 0110 hrs. GMT which helps with 
identification. Do not be misled if you hear Indian 
music on 760kHz, it will be from ZFY in Guyana. 
There is a large Indian population in this South 
American country and Radio Demerara carries 
special programmes for them. 

The new BBC relay station in Masirah Island has 
been heard on 1410kHZ with sign off at 2115 hrs. 
GMT. This station is a replacement for Perim Island 
which was part of the Aden Protectorate. Masirah 
relays the BBC World Service. 

CHARLES MOLLOY 
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L . The Editor does not necessarily endorse the views expressed by correspondents. 

Useful Tips 
Having read the article in the 

October issue of PRACTICAL WIRE- 
LESS, "Printed Circuit Design", I 
would like to point out two 
labour-saving tips. 

First of all, having established 
the final design this can indeed be 
transferred to the copper lami- 
nate board by means of carbon 
paper, but I have found from 
practical experience that Sello - 
tape masking can be omitted. Pro- 
vided one has a fairly steady hand 
the outline of the design can 
be painted with a small paint 
brush using nail varnish. After 
etching, nail varnish remover can 
be used. Secondly, I am doubtful 
whether the best solution to feed- 
back path problems really is a 
link wire. For v.h.f. work, for 
instance, the mechanical nature 
(and capacitative effect) of such 
a dodge could result in instability. 
Better to puzzle the link out in the 
design and remember the copper 
laminate path need only be, say, 
*in. wide. This is probably nar- 
row enough to pass between two 
adjacent paths.-D. M. Aldridge 
(Co. Durham). 

When is a dB not a dB ? 

Mr. Mitchell made some valid 
points, "Ex -Meter" October 
PRACTICAL WIRELESS, but the 
actual situation is even worse. The 
idea of using an S scale for signal 
reports, stands or falls on using 
a standard number of dB's per 
S point. This is not done in prac- 
tice. "Home-brew" apart, manu- 
facturers use various ratios for 
their meter calibration, some use 
3dB per point, others use 6dB's 
per point, while the "cheap" 
receivers use almost anything. In 
such circumstances, S reports can 
be meaningless for any real use- 
ful purpose. For example, a 
station requires a report on an 
aerial's efficiency, two other 
stations reply. One says "S9 here 
O.M.", the second says "S6 here". 
O.K. so far, but! the first station's 
meter is calibrated at 3dB per 
point, while the second is 6dB per 
point. So we have the position 
where the "S9" is actually 27dB, 
while the "S6" is 36dB. What a 
hopeless situation and of harm to 
the experimenting station's 

efforts. However, a meter can be 
of great help when used purely 
as a "comparative indicator" 
during experiments. If the meter 
is set to mid -scale (whatever type 
of calibration is used) on the 
signal any change in level can be 
observed and reported as a per- 
centage of the original reading. 
A much more helpful report than 
"slavish" S reports. Decremental 
modulation and comparison 
between the side -bands on a.m. is 
observable, plus other effects, 
using a meter. So if one wishes 
to be of help, do use a meter, but 
allow for its drawbacks in prac- 
tice. the average S meter is only 
useful for comparative reports 
and nothing more.-M. J. Shep- 
herd (Essex). 

Beware!! 
Regular readers of your maga- 

zine will certainly be wary of 
purchasing semiconductors "on 
the cheap" if good results are 
expected, but there would appear 
to be no guarantee of quality 
even when full prices are paid to 
some well-known suppliers. On 
several occasions I have dismis- 
sed the odd "dud" when only a 
couple of shillings has been in- 
volved, but I have recently come 
unstuck to the tune of nearly £3 
and am fast losing confidence in 
ordering semiconductors by post. 
In this instance, the semiconduc- 
tors involved were some fairly 
expensive power transistors for 
use in a well-known Hi-fi audio 
amplifier circuit. They have a 
trade -mark with which I was not 
familiar, and were found to have 
most undesirable characteristics in 
use. Each transistor, for instance, 
had a very high value of Iceo 
of the order of hundreds of milli - 
amps with only low Vce, so what 
with the live open -circuit the 
core -temperature rose to very 
high values. On replacing these 
transistors with others bearing a 
well-known trade -mark, the cir- 
cuit functioned perfectly. The 
supplier disclaimed liability, stat- 
ing that as far as he was con- 
cerned, the transistors were "to 
spec." Which spec., though? I 
have therefore paid out nearly £3 
for some T03, can electric fires- 
if this had been all that I 

required I could have searched 
for a hefty valve from the junk - 
box! 

Manufacturers and distributors 
naturally cannot supply small 
quantities to the constructor, and 
the local shop cannot be expected 
to stock every obscure semi- 
conductor, but how can the con- 
structor obtain semiconductors 
through the post with confidence? 
The only answer would seem to 
be to persuade reputable sup- 
pliers to advertise the manufac- 
turer's name against each semi- 
conductor, as is indeed already 
done by some suppliers, so that 
the constructor knows exactly 
what device he can expect to 
receive.-D. J. Farman, G3TWZ 
(Middlesex). 

[I agree with you that the sub- 
ject you mention could be aired. 

With regard to particular cases, 
I would like you to understand 
that should you have this sort of 
trouble with the advertisers of 
PRACTICAL WIRELESS we are 
always ready to take up the matter 
on behalf of a reader, providing 
that we have full details fairly 
quickly. In this way, we have 
been able to obtain satisfaction 
in a number of instances where 
a reader has had a poor deal 
from the advertisers. Perhaps you 
would bear this in mind for the 
future.-Editor] 

PSST! WANNA BUY 
PRACTICALWIRELESS? 
We received a letter recently from 
F. Laverty, BRS 23419, enclosing a 
cutting from his local paper the 
Luton, Beds. Saturday Telegraph. It 
read: "The scene: One of those little 
shops that sell lots of girlie magazines, 
in a Luton side -street. It's fairly filled 
with goggle-eyed males. 

Enter a chap who walks up and 
murmurs something to the proprietor. 

The proprietor draws himself up to 
his full height and says firmly-and 
loudly-We don't sell THAT sort 
of book here, sir!' 

Exit rather abashed gent, while the 
other customers look at each other 
wondering what exotic sins they might 
be missing. 

The magazine he asked for? 
PRACTICAL WIRELESS." 
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Complete precision This kit rigid plastic 
soldering kit tool boo"m co tas 

Model CN 15 watts 
-rroniature iron. fitted 
" bd. Interchangeable 

spare bit 44,". ea" 
Reel of resin -cored 
solder 
Felt cleaning pad 

alStand for soldering iron 
PLUS 36 -page booklet on 
"How-to-Solder"-a mine From Electrical and Jtadio 
of information for amateur Shope or 
and professional send cash 

to Antea. 

Attractively gift wrapped. 

a:lee 

G 18 watts. Fitted 3/32" bit tor miniature 
work on production lines Interchangeable 
spare bits, 1/8" 3/16" and 1/4" available. 
For 240, 220 or 110 volts. 32/6. 

E20 watts. Fitted with 1/4" bit. 
Interchangeable spare bits 3/32", 1/8", 
3/16" available. For 240, 220, 110 
volts. From 35f- 

PRECISION MINIATURE SOLDERING IRONS 

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

riPlease send me the Antex colour 
catalogue 
Please send me the following irons II 

Quantity Model Bit Size Volts Price 

111 
Fitted with nickel plated bit (3/32") and in 

orirtiat4re 
soldering 

iron 
for rron¿r`r 

ors 
Model CN 240/2 d eled circuits 
15 watts - 240 volts 

handy transparent pack. From Electrical 31 ,e 
and Radio Shops or send cash to Antex. 

Attractively gift wrapped. 

, 

i11111113111111111l1111111111l11111111111111l1111 

ES25 watts. Fitted with 1/8" bit. 
Interchangeable bits 3/32", 3/16" and 1/4" 
available. Ideal for high weed production 
ines. For 240, 220, 110, 24 or 12 volts. 
From 35/- 

F40 watts. Fitted 5/16" bit. 
Interchangeable bits 1/4", 3/16", 1/8", 3/32" 
available. Very high temperature iron. For 
240, 220, 110, 24 or 20 volts. From 42/6 
Spare bits and elements for all models 

l enclose cheque/P.O./cash value 

NAME.. 

ADDRESS 

PW12 and voltages immediately available from stock. 

113 1111 Oil II 111 al IIII all 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone 01-722-9090 

EXPRESS POSTAL SERVICE. SAME DAY DESPATCH BY FIRST CLASS MAIL. 

All goods are offered subject to the standard three month guarantee. 

OA2 5/9 
OB2 8/- 
024 4/8 
1A3 416 
lA5 5/- 
1A7GT 71- 
W1 516 
1C2 7/9 
1C3 7/- 
105 4/9 
1115 6/9 
1D6 9/8 

6F1 8/9 
6F6G 41- 
696M 12/6 
6E12 3/3 
6F13 316 
6F15 9/6 
6E18 716 
6F23 13/8 
6F24 11/9 
6125 11/9 
6F28 10/6 
6F32 3/- 

12A157 4/6 
I2AV6 516 
12AV7 8/- 
12AX7 4/6 
12AY7 9/9 
12BA6 61- 
128E6 519 
128117 6/- 
12E1 17/- 
12J5GT 216 
12J7GT 6/6 
19E5 10/- 

150B2 14/6 
150C2 5/9 
301 20/- 
302 18/6 
303 15/- 
305 16/6 
306 131- 
807 11/9 
956 2/- 
1821 10/6 
b763 10/- 
6060 518 

E1801 17/8 
EA50 1/8 
EA76 13/- 
EABC808/- 
EAC91 31- 
EAF42 819 
E834 7/6 
E841 418 
E1391 2/3 
28041 816 
EBC81 5/9 
EBC90 41- 

EL42 9/9 
EL81 8/- 
EL83 6/9 
EL84 4/6 
EL85 7/6 
EL86 8/- 
EL91 2/8 
EL95 5/- 
E3171 14/- 
EM80 5/9 
2281 819 
E1184 6/- 

PC95 8/3 
PC97 8/6 
PC900 8/3 
P0084 61- 
PCC85 6/6 
PCC88 9/9 
P0089 9/8 
PC0189 9/6 
PCF80 618 
PCF82 6/- 
PCF84 8/- 
PCF86 9/- 

UABC80 5/9 
UAF42 918 
UB41 8/6 
UBC41 716 
UBC81 71- 
112180 519 
UBF89 8/9 
UBL21 9/- 
UC92 5/6 
00084 8/- 
UCC85 6/6 
UCF80 8/8 

' W42 10/6 
W63 10/6 
W76 5/9 
W77 2/6 
W81M 6/- 
W101 26/2 
W107 71- 
W729 10/- 
X24 1616 
X41 10/- 
X61 5/9 
X63 5/8 

ASY27 816 
A9Y28 6/6 
A9Y29 10/- 
B3181 101- 
BA102 9/- 
BAIA 218 
BA116 9/- 
BA129 2/6 
BA130 2/- 
BCY10 5/- 
BCY12 5/- 
BCY33 6/- 

OA5 516 
0A9 2/6 
OA10 8/6 
0A47 2/- 
OA70 3/- 
0A73 W- 
0A79 1/9 
0A81 119 
OA85 116 
0A86 4/- 
0A90 2/8 
0A91 1/9 

1101 6/- 6061 2/6 12K7GT 5/9 7193 1016 E13091 516 EM8.5 11/- P0980013/6 1701121 9/- X64 12/6 BCY34 4/8 OA182 2/- 
1E09 3/9 6H6G1' 1/9 12Q7GT 4/6 7475 4/- 28E80 6/- EM87 7/8 PCF801 7/- 1C1142 9/9 X65 5/- BCY38 5/- 0A200 1/- 
106 6/- 6J5G 319 12SA7GT8/9 A1834 20/- EBF83 8/- EY51 6/9 PCF802 9/- UCH81 616 X66 7/8 BCY39 416 OA202 2/- 
1HSGT 7/- 6J50T 418 12807 4/- AC2PEN 28F89 618 EY81 7/- P09805 8/9 UCL82 7/- X101 29/1 130211 8/6 0A210 9/8 

1L4 2/6 636 3/- 12807 8/- 19/6 EBL21 11/- EY83 8/8 P098061118 UCL83 19/- X109 261- BC107 4/- 0A211 13/6 

1LD5 5/- 637G 419 128117 3/- AC/PEN/ EC53 12/8 EY84 7/8 PCF8081216 11941 9/6 X119 8/6 B0108 8/6 0AZ20012/- 
1LN5 8/- 6J7GT 6/6 12837 4/6 DD 19/6 EC54 6/- 2Y86 8/- PCL81 9/- UF42 9/- X719 5/9 BC113 5/- 0AZ20110/6 

1N5GT 7/9 6K7G 21- 128117 4/9 AC6PEN4/9 E070 419 EY87 61- PCL82 7/- 17980 6/9 263 4/9 130115 5/- OAZ202 9/- 
1P1 7/- 6K7GT 416 128Q70T7/6 AC/PEN (5) E086 12/6 EY88 7/6 PCL83 9/- 1.1185 6/9 Z77 8/8 BC118 5/- OAZ203 9/8 

1P10 4/9 6K80 3/- 13D1 5/- 19/6 EC88 12/- 2091 3/- PCL84 7/6 U186 9/- 2152 4/6 BC118 418 0AZ204 91- 

1P11 516 6K8GT 7/- 1303 91- AC/PEN (7) E092 6/8 2235 5/- PCLBS 813 13989 613 Z329 1318 BD119 9/- OAZ205 91- 

1R5 5/6 6L1 19/8 14117 9/6 19/8 ECC31 15/6 2240 7/8 PCL86 816 UL41 9/6 Z719 4/8 BFY50 4/- OAZ206 9/- 
184 4/9 6L6GT 7/9 1487 15/- AC/TH110/- ECC32 418 EZ41 7/3 PCL88 15/- UL46 12/6 2729 61- BFY51 4/- 0AZ2071018 
185 319 6L7 12/8 18 12/8 AC/TP 19/6 ECC33 29/1 2280 4/3 PCL80015/- 11L84 6/6 Z799 13/3 BFY52 4/6 0AZ210 7/- 
1T4 219 61.18 5/- 19AQ5 4/9 AC/VP21016 ECC34 29/6 E281 4/6 PCL80115/- 173180 6/8 Z759 45/- BF154 5/- OAZ213 7/- 
1U4 5/9 61.19 191- 19111 40/- ARP3 7/- ECC40 918 EZ90 316 PEN45 71- ERIC 1016 Tranelelors BF169 51- OAZ22416/8 

lU5 6/9 6LD20 8/6 20D1 13/- ATP4 2/3 ECC81 3/9 FC4 12/6 PEN45DD 1105 71- and diodes 139163 4/- 0019 251- 
2A7 12/6 6N7GT 6/6 2004 20/5 AZ1 8/- 20082 4/8 FW4/5006/8 12/- 13U8 14/- 1171124 10/6 BF173 7/6 0022 5/- 
2D13C 7/- 6P1 12/- 20172 141- AZ31 819 20(783 416 FW4/800 PEN46 41- 1309 7/3 20225 1016 111180 6/- 0023 5/- 
2D21 5/6 6P25 12/- 20L1 13/- AZ41 7/6 20084 5/6 101- PEN463DD. 11012 4/6 22404 8/- 81181 8/- 0C24 5/- 
2X2 4/9 6P26 12/- 20P1 17/8 B36 4/6 E0085 5/- 0230 7/- 19/6 UY1N 9/- 2N966 10/6 BF185 8/- 0025 51- 

3A4 318 6P28 261- 2013 181- 2L03 10/- ECC88 7/- 0232 9/- PENA4 19/8 17Y21 918 2N1756 10/- BTX34/400 0026 5/- 
3A5 10/- 6Q7G 6/- 20P4 18/6 02506 6/6 20091 3/- 0233 1216 PEN/DD 11Y41 6/9 2N2147 17/- 401- 0028 5/- 
3B7 5/- 6Q7GT 8/8 20P5 18/- "CL4 19/6 E00189 9/6 G234 101- 4020 17/6 12Y85 616 222297 4/8 BY100 816 0029 2318 

3D6 3/9 611.7G 71- 25L6G 5/8 CL33 18/8 200804 1218 GZ37 1416 1'1120012/- U10 9/- 2N2369A4/8 BY101 11/6 0030 51- 

3Q4 6/6 6117M 11/- 2505 6/- CV6 10/6 200807 271- H30 5/- PL33 19/6 U12/14 718 2N2613 7/9 BY105 10/8 0C35 6/- 
3Q5GT 6/- 68A7GT 71- 25Y5G 818 CV63 10/6 ECF80 6/8 91AB08081- P1138 9/6 116 151- 2N3053 618 BY114 616 0036 716 

384 4/9 68.47 7/- 25246 6/- 0V271 12/6 20182 6/6 111.2 7/8 PL81 7/8 U17 5/- 25312150/- BY126 5/- 0038 11/6 

3V4 5/6 680708 6/6 2525 7/- CV428 191- ECF86 9/- HL13C 4/- PL81A 10/6 1118/20 10/- 253703 8/9 BY127 5/- 0C41 101- 

4131 3/9 6917 61- 21260 816 CYI 1614 E0980442/- 11123 61- PL82 816 1219 34/6 223709 4/- BY234 4/- 0042 12/6 

5R4GY 8/9 60117 3/- 30C1 6/8 0Y1C 10/6 E0280512/6 HL23DD5/- PL83 6/6 1722 7/9 2N3866 20/- 28236 4/- 0043 28/6 
51.140 4/9 0837 6/6 30015 13/8 CY31 7/6 EC1121 12/6 11L41DD PL84 6/8 U25 13/- 2N3988101- . 

BY238 4/- 0044 21- 

5V40 718 66K70T 418 30017 12/6 Dl 118 201135 5/9 19/6 PL302 19/- U26 11/9 28323 10/- BYY23 201- 0044PM 8/8 

5Y3GT 5/8 6BN7GT 4/6 30018 8/9 041 10/6 E01142 10/- HL42DD8/- PL500 12/- U31 6/- AA119 8/- BYZ10 5/- 0045 1/9 

123 81- 6SQ7GT 61- 30F5 18/6 D63 5/- 201181 5/9 11N309 27/4 PL504 1216 U33 29/6 AA120 31- BYZ11 51- 0045M 81- 

5240 819 6887 3/- 30FL1 151- D77 2/8 E01183 81- HVR2 8/9 PL508 27/10 035 16/6 AA129 31- BYZ12 5/- 0048 3/- 
6/30L2 12/6 6U4GT 12/- 30FL12 18/- DAC32 71- 201184 7/- HVR2A 8/9 PL509 28/9 U37 34/11 AAZ13 3/8 BYZ13 51- 0085 22/6 
6A8G 5/6 61.77G 7/- 30FL13 8/- DAF9I 819 ECL80 818 1W3 5/6 PL802 15/- U43 619 AC107 31- BYZ15 85/- 0070 2/3 

6A07 3/- 6V6G 3/6 30FL14 12/6 DAF96 6/- 20182 8/- IW4/350 5/6 FM84 7/9 U45 15/8 AC113 5/- 0112E 4/- 0071 2/- 
6AG5 3/8 6V6GT 6/- SOLI 8/- 1)0090 10/- ECL83 9/- IW4/500 8/- PX4 14/- 1147 18I- AC114 8/- CG64H 4/- 0072 21- 

6A13 816 
BARI 4/8 
6AK6 8/- 

6X4 3/6 
BESOT 5/- 
6Y6G 8/- 

30L15 13/9 
30L17 13/- 
3014 12/- 

DD4 10/8 
DF'33 7/9 
0172 39/- 

E01,84 12/- BCE. 11/- 
ECL86 8/- 

KT2 5/- 
KTa 34/6 
KT41 19/8 

PY31 818 
YYa2 9/0 
PY33 9/8 

1149 11/9 
COO 9/0 
1252 4/9 

AC127 2/- 
AU104 0/- 
AC155 6l6 

98Y11A 4/6 
004 0/0 
G1)5 5l6 

0073 16/ - 
0074 2/6 
0075 2/- 

8AK8 8l- 6Y7G 12/8 30P4MR DF9I 2/9 ECLL800 KT44 20/- PY80 5/3 078 419 AC156 4/- GD6 516 0076 2/6 

6AL5 2/3 7A7 12/8 17/8 DF96 6/- 30/- KT61 12/- PY81 5/3 U78 8/6 AC157 5/- 01)8 4/- 0078 81- 

6AM5 2/6 7AN7 8/- 30112 13/- D197 10/- E922 12/6 KT63 4/- PY82 5/- 11107 18/8 AC165 6/- 009 4/- 0078D 84- 

6AM6 813 7B6 10/9 30119 13/- 01130 1518 EF36 8/8 KT66 1713 PY83 516 0151 619 AC166 5/- 01)10 4/- 0079 8/- 
6AQ5 4/9 787 7/- 30PL1 15/- 01163 6/- EF37A 7/- KT74 12/8 PY88 6/3 UI53 5/3 AC167 12/- 0011 4/- 0081 2/- 
BARB 20/- 706 8/- 30PL13 15/- D1176 4/6 EF39 5/- KT76 12/6 PY301 1216 12154 5/- AC168 7/8 01/12 41- 00810 21- 

6AT6 41- 706 15/- 301111415/- 01177 4/- EF40 8/9 KT88 29/- PY800 616 U191 12/8 AC169 6/6 01(14 10/- 0081M 5/- 
6AU6 5/- 798 1216 30PL15 15/- D1181 10/9 E941 9/8 KTW61 8/8 P31801 6/8 0192 5/- AC176 11/- 01115 8/- 0082 2/3 

84V6 5/6 7117 5/8 3543 9/- D11101 25/- EF42 3/6 KTW62101- PZ30 918 U193 6/8 A0377 518 0016 41- 00821) 218 

628G 216 7R7 12/- 35A5 15/- 011107 2954 10/- KTW63 5/9 QP2] 5/- 11.251 16/- ACY17 8/- GET103 4/- 0083 2/- 
613A6 4/6 7V7 5/- 33D5 12/6 17/11 EF73 6/8 KTZ41 8/- QQVO3/10 0281 8/- ACY18 8/8 GET105181- 0084 3/- 
68E6 4/3 7Y4 8/8 35L6GT 8/- DK32 7/- E180 416 LN152 6/8 27/6 U282 8/- ACY19 8/9 0E8113 4/- 00123 4/6 

6BG6G 20/5 7Z4 4/6 35W4 4/8 DK40 10/- E983 9/8 LN309 9/- 1/875/20 12291 9/6 ACY20 8/8 GET11517/- 00139 12/- 
613H6 7/8 9BW6 7/- 3323 10/- DK91 5/6 E985 5/8 LN319 15/- 10/6 U301 11/- ACY21 8/9 GET116 8/6 00140 19/- 

6816 6/9 907 9/- 35Z4GT 4/9 DK92 718 E986 6/- LN339 15/- Q8150/159/6 17529 16/- ACY22 318 GET118 4/- 00169 8/6 

8BQ5 4/6 1001 12/6 35Z5GT 8/- DR98 7/- EF89 4/9 02319 8/6 QV04/7 8/- 0339 1216 ACY28 4/- GETI19 4/- 00172 4/- 
613Q74 7/- 1002 10/- 42 5/- DL33 6/- EF91 8/3 ME140014/9 RIO 15/- 11381 5/6 AD140 718 GET573 716 00200 414 

613E7 818 101)1 81- 43 101- DL35 4/9 EF92 218 1111114 12/6 R11 19/8 U403 6/8 AD149 8/- GET587 8/8 00201 5/8 

6888 8/- 1002 14/7 5085 6/8 0172 15/- 2994 5/- MHLD6 7/8 1112 8/9 12404 7/6 AF102 18/- 02T87219/- 00202 4/8 

61397 18/8 10FI 15/- 5005 6/3 0175 30/- E995 4/8 MU12/144/- R16 34/11 U709 416 A9106 101- GET873 3)- 00203 4/8 

SEWS 12/9 11F9 9/- 50006041/- 0L92 4/9 E3'97 10/- MX40 12/6 R17 17/8 0801 18/- AF114 4/- GET88210/- 00204 516 

6BW7 11/- 10118 7/6 50L6GT 9/- DL94 5/8 2198 10/8 N78 88/4 1118 9/6 U4020 8/9 AF115 4/3 GET887 4/8 00205 7/6 

613X6 4/6 1OLD3 7/8 32E11 14/6 DL96 7/- 2E183 6/- 2108 27110 R19 6/8 VP4B 1018 A9119 6/- GET889 418 00206 10/- 

62E6 6/- 1OLD1110/- 53K11 14/6 DL810 9/8 E9184 6/- 31152 7/8 R20 11/9 VP13C 7/- AF121 6/- GET890 4/8 00812 8/- 
BC5GT 6/- 10113 18/- 72 6/8 DM70 6/- 29804 20/5 N308 17/6 RK34 7/6 VP23 2/8 AF124 7/6 GET896 4/6 0CP71 27/6 

606 3/9 10P14 12/6 77 8/8 05171 7/6 291160 10/- 2339 25/- 814 9/- VR75 241- A9125 318 GET897 4/8 8M1036A 

609 11/- 10P18 6/6 78 4/9 UW4/3508/6 E1190 6/6 N339 7/8 SP13C 12/6 VR305 5/- AF126 5/- 028898 4/6 10/- 
601/60 19/8 12A6 3/6 85A2 8/8 DW4/5008/6 EL32 8/6 N379 8/3 SP42 12/8 VR150 5/- AF139 18/- 0EX13 3/8 eT1276101- 
60H6 6/- 12AC6 7/- 90AG 67r8 DY86 5/9 EL33 12/- N389 121- 8P61 3/8 VT61A 71- AF178 13/6 GEX35 4/8 BX1/8 3/6 

6CL6 8/6 12AD6 8/- D887 5/9 EL34 9/6 N709 4/8 TH4B 10/- VT501 3/- AF179 18/8 02X36 30/- MAT100 7/9 

6CW4 12/- 12.4E6 7/6 
gOAV 87/8 E80F 24/- EL35 10/- P61 2/8 TH233 7/- V13111 7/3 A9180 916 GEX45 8/8 MAT101 8/8 

803 716 12AT6 4/6 gOCG 84J- E83F 241- EL37 17/3 1ABC80 7/8 TP22 5/- V1II20 12/- AF181 14/- 0T3 5/- MAT120 7/9 

608 8/- 12AT7 3/9 900V 33/6 E8800 12/- EL38 29/1 PC86 9/6 TP25 5/- VU120Al2/- A9186 11/- Ml 2/10 MAT121 8/6 

6E5 7/8 12A06 4/9 9001 16/- E18000 8/- EL41 9/3 PC88 9/8 TP2620 8/9 V0133 71- 119239 7/6 113 2/10 ZE12V7 119 

MATCHED TRANSISTOR SETS 1-0044 and 2-0045 8/6; 1-0081D and 2-0081 716; 1-00820 and 2-0082 8/6; Set of three -0083 (028118/119) 818; LP15 package (ACl l3, AC154, 

AC157, AA120) 1016; Footage 6d. per set. S.T.C. 1 watt Zener diodes. 2.4v: 2.7v: 3.0v: 3.6v: 4.3v: 13v: 15v: 16v: 18v: 30v. All 3/82. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

ELECTROLYTICS. Can types: 8x 6m1d/500v 7/6; 8x 16mfd/500v 7/9; 16mfd/500v 61-; 16x 16mfd1500v 819; 16x 32mfd1450v 916; 32mfd1500v 6/; 3231 321350v1/9; 32x 32mfd/450v 5/9; 

50x SOmfd/350v 5/6; 60x 250mfd/275v 9/9; 50X 50mfd/275v 3/6; 64X 100mfd/450v 21/-; 64X 120mfd/350v 618; 100X 200mfd/275v 6/-; 100X 200mfd1350v 10/6; 100X 200x 60mfd/300v 18/6; 

100X 300x 100x 16mfd/275v 24/9; 100x 400mfd/275v 12/9; 100x 40031 16mfd/275v 23/3; 100mfd/1000 5/6; 200mfd/350v 12/3; 200x 20031 100mfd1350v 2719: 300x 300mfd/300v 31/8; 1000mfd/ 

50v 9)6; 2000m1d150v 13/3; 5000mfd125v 151-; S000mfd/50v 27(9; 8mfd(800v 11/3; 16X 16x 16mfd/275v 7/-; 50X 50x 50mtd1350v 12/3; 113mtd/600v 15/9; 10000mid/30v 29/6. 

Tubular types: 1 mfd/25v 2/-; 1 mfd/ß00v 2/8; 2mfd/150v 2/-; 2mfd/500v 2/9; 4mfd/150v 2/-; 4mfd/500v 3/-; 5mtd150v 2/-; 8mid/150v 2/3; 8mtd/450v 1/9; 6mfd/500v 3/6; 8x 6mfd/450v 2/9; 

8X 18mfd1450v 3/-; 10m1d150v 2/3; 16mfd/450v 216; 16m1d(500v 416; 16x 16mld/450v 3/6; 25m1d125v 1/6; 28mfd/50v 2/6; 32mfd(350v 31-; 32m1d(450v 3/6: 3231 32mfd/350v 4(9; 50mfd112v 

1/8; 50mfd/25v 1/6; 50mfd/50v 1/9; 50mf d/350v 6/-; 64mfd/450v 9/6; 100mfd/12v 1/8; 100m1d/25v 1/6; 100mfd150v 1/9; 100mld/450v 10/9; 25Omfd/25v 2/-; 250mfd/50v 5/-; 500mtd/25v 5/-. 

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME! 

Terms of business-Cash with order only. Poet/Packing 6d. per Item. Orders over £5 poet free. No C.O.D. Any parcel insured against damage in transit for 8d. extra per order. Bolles of 

business, Mon.-Fri. 9 00 to 5 30 p.m. Bats 9 00 to 1 p.m. Complete list of modern and obsolete valves, resistors, condensera, transformers, etc., with terms of business 10d. Please enquire for 

any item not listed with B.A.E. Please note that no enquiries can be answered unless a S.A.E. is enclosed for reply. 
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THE beginner to the hobby of short wave listening 
is possibly not aware of all the interesting and use- 
ful information that he can obtain to help him to 

progress in the hobby. The information which follows 
is intended to help him gain experience but should also 
prove useful to the experienced DXer. 

Radio Nederland has a DX Information Service which 
publishes many data sheets and offers courses on prac- 
tically every aspect of the hobby. Although the service 
is free of charge I usually include an IRC and/or a 
reception report to promote friendly relations with the 
station. For further information write to: DX Informa- 
tion Service, c/o Radio Nederland, P.O. Box 222, 
Hilversum, Holland. 

The World Radio -Television Handbook Co. Ltd. of 
Sundvej 6, 2900 Hellerup, Denmark publishes several 
books which are of interest to the SWL. The first of 
these is the World Radio -Television Handbook (WRTH), 
this indispensable volume contains full details of every 
radio and television station in the world. Each entry 
gives details of the equipment used by the station, a full 
programme schedule and the address to which reports 
should be sent. Everyone with an interest in short wave 
radio should own a copy of this book. 

The same company also publishes How to Listen to 
the World which, like WRTH, appears yearly. The 
recently published 1969/70 edition contains a wealth of 
information for both the beginner and the experienced 
listener. The following selection of chapter titles should 
give some indication of the scope of this excellent little 
book: Physics of the Ionosphere; Interference; Fading; 
How to Measure Frequencies and Calibrate Receivers; 
The Crystal Calibrator; How to report to Stations; 
Tape Recording of Reports; Listening to: Asia and the 
Pacific, The Far East, Africa, Latin America; Langu- 
ages in International Radio; Sunspot Information and 
many other interesting chapters. The book is written 
by an international team of well-known DXers who 
each write on their own specialised topics. 

Another way of obtaining information and gaining 
experience in the hobby is by joining one of the estab- 
lished DX clubs. The monthly magazines produced by 
these clubs will keep you informed on the latest news 
and enable you to compare your results with those of 
other SWLs. Most clubs also offer certificates in re- 
cognition of various achievements and organise regular 
competitions for their members. Two of the best-known 
British based clubs are: The International Short Wave 
League (ISWL), 60 White Street, Derby, DE3 IHA, 
and The World DX Club (WDXC), 16 Ena Avenue, 
Neath, Glamorgan, Wales. 

PROPAGATION FORECAST 
The predicted smoothed sunspot number for the 

month of November is 93 (Switzerland Calling) which 

Times Frequencies 

in GMT in kHz 

THE BROADCAST BANDS 
Malcolm Connah 

leads me to make these predictions of the most suitable 
megahertz bands for the month: Europe 4MHz; North 
America 11-25MHz; South America 15-25MHz; Africa 
9-17MHz; Asia 9 and 11 MHz and Oceania 9 and 11 
MHz. 

AFRICA 
United Arab Republic: The European Service of Radio 

Cairo has dropped the two usual frequencies of 9475 
and 12005 and is now using 9740. The times of the broad- 
casts are unaltered, German can be heard at 2030 and 
English at 2145. 

ASIA 
Ceylon: The Commercial Service of Radio Ceylon, 

which broadcasts in English, has replaced 15230 with 
15120 for all its broadcasts. The Home Service now 
starts fifteen minutes earlier at 0100 on 5020. 

Vietnam: A schedule just received from the Voice of 
Vietnam in Hanoi gives these details of the English 
programmes broadcast by the station. Frequencies used 
are given as 7380, 7416, 9840, 10224 and 15018. The 
times of the broadcasts are 0500, 1000, 1300, 1530, 2000 
and 2300, 0830 (except Sundays). 

EUROPE 
Albania: Radio Tirana has introduced the following 

English programmes: 0030 on 49m. and 4Im.; 0100 on 
42m. and 31m.; 0230 and 0330 on 49m. and 41m.; 1100 
on 31m. and 25m.; 0630, 1630, 1830, 2030 and 2200 on 
42m. and 31m. No details of exact frequencies have yet 
been given but the usual frequencies for this station 
are: 5950, 6200, 7070, 7300, 9370, 9500, 11840 and 
11870. 

Armenia: A schedule received from Yerevan gives the 
news that they have forsaken their usual frequencies of 
6155, 7185, 7200 and 9540 and are using unspecified 
frequencies in the 16 and 19 metre bands for the broad- 
casts to Europe. 

Norway: The latest schedule received from Radio 
Norway gives the following details of programmes in 
English: 
Sundays 0800-0830 on 15345, 21655, 21730, 25730, 
25900; 1200-1230 on 7240, 17825, 21655, 25730, 25900; 
1400-1430 on 17825, 21655, 21730, 25730, 25900; 1600- 
1630 on 17825, 21655, 21730, 25730, 25900; 1800-1830 
on 15345, 21655, 21730, 25730, 25900; 2000-2030 on 
15345, 21670, 21655, 21730, 25730; 2200-2230 on 15345, 
17795, 17825, 21655. 
Mondays 0000-0030 on 11735, 11850, 15345; 0200-0230 
on 11735, 11850, 11860; 0400-0430 on 9550, 9645, 
15345. 

Well, that's the lot for another month except to re- 
mind you to send in your reports and suggestions. 73's 
and good DX until next time. 
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THE AMATEUR BANDS 
David Gibson,G3JDG 

ONCE again your scribe, one Hippie Gibson, is 
putting quill to parchment to keep you all fully 
informed about everything which hasn't 

happened during the month. For the first time in 
many moons, the postbag has had that sparse, under- 
nourished appearance. O.K., so the "Let's all hate 
Gibbie" month is over, now how about some logs, 
just to show there's no hard feeling? 

There should be no great shortage of DX to listen 
in to on the h.f. end this month as things are con- 
siderably better than the summer. This applies 
particularly to 20 metres which is almost a 24 -hour 
band these days and carries most of the DX signals. 

Down a few kHz on 15, the DX has been quite 
good with best times to listen from 0600 to 1800. By 
the time you read this it will in all probability have 
moved on, so try 0730-1900 or perhaps a little later. 

Ten metres should provide something from 
Oceana, probably some good sigs from VK, although 
this will be at a price of poor reception from Canada. 

Again, as king winter approaches and G3JDG gets 
his comms out of pawn, the l.f. bands should 
improve. Don't neglect 40 metres, there's some very 
good DX about, it just needs a little patience. 

Eighty and topband will be improving fast. This 
could be a good time to have a crack at listening for 
topband nets. See how many "local" nets you can 
log and how far they are from you. Mobile stations 
on topband seem to become quite rare birds during 
the colder months and many would doubtless appre- 
ciate a decent report on their sigs. A good report 
though, not just the "heard you five and seven, please 
QSL" type. 

Speaking of the winter months, now is the time to 
think about some constructional projects to keep 
you all out of mischief during the dark evenings. An 
a.t.u. (aerial tuner unit) is well worth while. You 
could look back through all those back issues of 
P.W. and find something of interest, perhaps a pre - 
amp or an outboard "S" meter? A grid dip oscillator 
is an invaluable asset to any s.w.l. or amateur, and 
circuitry for this has appeared in the magazine from 
time to time. 

For those who are interested purely in logging 
callsigns and getting a long, long list of countries 
heard, a good time to listen is during contests. 
During most contests, the callsign is just about all 
you get anyway. The VK/ZL Oceana DX contest 
was a good example. There's nearly always two 
dates for this type of contest, one for c.w. and one 
for phone. so you can take your pick. It's nearly 
always easier to bag the goodies on c.w. so if you 
can't read Morse, how about learning this winter, 
then you'll be ready for next year? Incidentally, most 
radio clubs run Morse sessions and there's always 
slow c.w. signals on topband put out by RSGB 
members on a rota basis just for the beginner who 
wants to learn c.w. 

In reply to the many queries about callsigns. You 
can obtain a list of all the different countries and their 
callsigns from the RSGB, 35 Doughty Street, 
London, W.C.1. Just send a 9d. stamp or P.O. 

An item of interest to constructors is the TAD 100. 
This is an IC (integrated circuit) which has the 

frequency changer, i.f., detector, and audio all on 
the one chip. Your scribe is trying to get further 
details and I'll pass on the gen when it arrives. Inci- 
dentally, speaking of ICs, an American company has 
achieved a packing density of 240,000 components to 
the square inch on a single chip. Admittedly this is 
only in the laboratory, but it makes you think 
doesn't it? Perhaps the time will come when you will 
send the specifications for your ideal receiver to a 
manufacturer with a ten bob postal order, and 
receive per return a one -inch slice with it all on, 
you'll just have to find a dial! 

Passing on to the mail this month. Jim Baker 
(Liverpool) writes to say that there's a new ZL on 80 
metres. The callsign is ZL4NM or NH (sri OM ur 
wrtg nt gud) and he lurks on 3.8kHz plus or minus a 
few kHz using s.s.b. with an FT100. His name is Pat, 
and he's a Liverpudlian (licensed readers call "CQ 
Whack") and he's looking for contacts in the UK. 
S.W.Ls who want a card should send their own card, 
together with an s.a.e., to Jim Baker at 86 Max Road, 
Liverpool, Lancs., L14 4BJ. See if you can hear the 
ZL first! 

Stephen Randall is very nearly 14 years old and 
has managed to wrap his digits around a Trio 9R- 
59DE. The antenna is a 110ft. long wire, and 20 
produced-CTIWB, DKICQ, HV3SJ, JX10M, 
LA8TM, UL7SG, VK3AXQ, VK3MO, VP8RCF, 
W4YNX. Stephen lives in Hendon, London. 

Normally I don't print lists of G calls heard unless 
short skip conditions are proving interesting. But 
when you get up to 2 metres, G calls are not too 
easy to come by over long distances. 

J. Simons (Dudley, Worcs.), has an 8 over 8 
antenna, (cor, think of the size of one of those on 
20), feeding a homebrew preamp and converter. 
This supplies the AR88 as a tuneable i.f. from 24- 
26MHz. On 2, John raised-GI5ALP, EI7AF, 
EI5BH, GI8AYZ/P, GM3TGL/P (at Kirkcudbright), 
G3KDG (Devon), G3GJY/P, G8BGR/P, G8APV/P, 
G3TAB/P, G3PXF/P (Westmorland), G3WSC/P, 
G2JF, GD3VXK, GW3NWR/P, GW3UCB/P, 
GW3ILO, GW3NUE/P. 

Philip Batt (Littleborough, Lancs.), has a PCR3. 
The antenna is 22ft. bare copper wire on two masts 
at 15ft., with a 58ft. down lead. Twenty metres pro- 
duced-CE3FZ, CR6QX, CTIBD, G2MJ, 
HBOXBX, HP1XAJ, HRIKS, K6MHO, K6AFT, 
K6SA, OA6S, TIIECE, TI2CEF, UG6AW, 
VK2ATT, VK3AM, VK4CK, VK7CR, VK9FW. 

Fifteen proved fruitful for Philip too-CEIEF, 
EA8EG, FOQR/M, HBOAA, IS1DMN, HL2IX 
(Korea), JAIBAC, JA2GQF, JA3JMC, JA4SNM, 
JA5DRJ, JA7GHM, JA8DEI, JH1GJF, KZ4VA, 
KP4DCR, KR6EX, LUIDAB, MP4BHL, OD5BCV, 
OHOAS, OX2BBA, PY6TP, TF3SB, VK2RV, 
VS6AD, VS9MB, W6MSM, YV3KT, ZE3RK, 
3V8AA, 4X4AM, 9H1BH, 9M2DQ, 9G1GB. 

A few contests and happenings in November 
which are worth a listen. 3rd November, 2 metre 
s.s.b. contest; 8th -9th, 40 metre phone contest; 15th - 
16th, topband contest, go on, have a listen; 29th - 
30th, CQ world-wide DX contest but it's c.w. only. 
Start those Morse classes now and you can listen 
next year! 

There are two early ones in December. These are 
6th -7th December, CHC international DX contest 
(c.w.); and 7th, 4 metre contest (c.w.). 

All logs to the home QTH please before the 18th 
of the month. 5 Edward Close, St. Albans Herts. 
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4, brings you a . mountain of 
components at 

manufacturers' prices 

The serious amateur should 
never be without this compre- 
hensive price list and guide to 
semiconductors and electronic 
components from RCA, IR, SGS, 
Emihus,Semitron,Keyswitch,Plessey, 
Morganite, Litesold and others (to- 
gether with manufacturers' application 
data) which you can buy direct from us 
atmanufacturers' prices e.g. IN9141/3d. 
IN916 1 /11 d. 2N697 4/5d. 2N706 

2/3d. 2N706A 219d. 2N929 5/8d. 
2N1613 4/8d. 2N30119/1 d. 2N3053 

6/2d. E 2N3055 15/9d. 3N140 15/3d. 
BFY50 4/8d. BFY51 3/9d. BSY2718/- 
BSY95A 3/3d. C407 fed. CA3012 
18/3d. CA3014 25í6d. CA3020 2519d. 
0A200 119d. 0A202 1 '11d. 

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS 

ti 

ß 

The result of the combined resources of SGS 
and RCA,these quasi circuits set new standards 
in quality and performance. Each kit is complete 
with circuit diagram, all semiconductors, resis- 
tors, capacitors and printed circuit board. 

r 

12A £7. 0. 0. 
25A £8. 5. 0. 
40A £9. 0. 0. 

T0A £10.10. 0. 

Any two will make an outstanding stereo 
equipment. 

VIIII Ili INM MINI MI Ili Ill Ill III MEII Ill In BIM --i-MIMI' 
I To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire II 

Il I enclose 4/-. Please send me your price list and guide 

I am interested in Amp Mainline Audio Amplifier Kits. Please send me full data 

I am interested in receiving data on preamplifier & power supply kits D 
III 

NAME_ ADDRESS 

111 

(A member of the ECS Group of Companies) PW 170 
is am in inis in so as mg as nun a; am us as as as in um nun in am is in ail 
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BUILD AND ENJOY 
THE PW DOUBLE 12 

The 
design 
that's based 
on PEAK SOUND 
"Cir-Kit" 

A Simplified 
Unit 
Construction 

A Fantastic 
Performance 

This 12+12 watt integrated stereo hi-fi amplifier and pre - 
amp is proving one of the most successful P.W. designs 
ever. With good ancillary equipment, you will find it one of 
the best you have ever heard, and it is a delight to build and 
handle. Basically, the design of the "P.W. Double 12" 
as described in P.W. April, May and June demonstrates the 
value of using "Cir-Kit". However, Peak Sound have con- 
tributed more besides to the success of this project. This 
includes the power amplifiers, the power pack and the 
ingenious cabinet which almost assembles itself. Go right 
ahead and build this exciting new design now with 
authentic, exact -to -specification Peak Sound kits as 
recommended by the designers. 

This is your PW Double 12 Shopping List 
These are the Peak Sound units with 2 P.A. matrix boards .. 
which you can build this excellent 
design. Transistors Included. 

2 Spools of "Clr-Kit at 2/ - 
each .. .. .. .. 

2 Pre -amp and tone control 
kits .. .. .. .. 

4 Pre -amp matrix boards .. 
2 PA.12.15 Power Amplifier 

Kits .. .. .. .. 

2 Heat Sink assemblies .. 

P.W. Double 12 

4 0 

4 13 0 

7 0 Hardware Kit of knobs, plugs, sockets, 
switches, fuses, screws, wire, etc. 

£2 10 0 710 0 Metalwork cut, shaped and punched. 
12 0 £2 12 6 

1 P5.45K 45 volt power 
supply kit . 4 10 0 

1 Pack -flat afrormosia teak 
finished Cabinet kit .. 2 12 0 

5 Controls as specified .. 2 0 0 

TOTAL COST £23 5 6 

abridged specification 
Controls-Bass and treble cut and lift based on Baxandall circuitry/ 
Volume/Balance/Rotary selector. 
Input Sensitivity-Magnetic P.U. (per channel) 2.5mV Into 68k12. 
Ceramic P.U.-25mV into 27K. equalised for flat response. Radio/ 
Aux. 60mV. HIGH OVERLOAD FACTOR ON ALL INPUTS. 
Frequency Response-20Hz to 30KHz 1dB overall. 
Output -12 watts per channel into 1512 (t52 speakers may be used). 
Negative Feedback-43dB over each section. 
Cabinet-Afrormosia teak finish, pack -flat, easy to build kit. Size 
9;x 51;in. high X skin. deep. 
Transistors-Ultra low noise in pre -amp and tone control stages. 

GO TO YOUR DEALER NOW 
for your authentic Peak Sound Kits. In case of difficulty, please send 
direct, giving the name and address of your usual supplier where 
possible and add 11/- postage for complete assembly, or 5/6 if 
without power pack. 

TRADE ENQUIRIES INVITED 

PEAK SOUND (HARROW) LTD 
32 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM 

Egham 5316 SURREY. 

.040 COMMIIMATION 1.01MOOK over 

16,000 
copies sold 

Now in its 
second printing 

Radio Communication Handbook 
832 pages of everything in the science of radio communi- 
cation. The Handbook's U.K. origin ensures easy availability 
of components. The standard work in its field. 

69s 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 

THE RSGB AMATEUR RADIO CALL BOOK 
1970 edition containing 120 pages 
Complete up to date listing of all amateur stations in the 
U.K. and Eire together with much operating information 
including beam headings and list of prefixes. 

7s 3d post paid 
Obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1 

You must 
hear this 
superb 
unit 
15 + 15 
WATT 
HIGH 
FIDELITY 
OUTPUT 

SOLID STATE STEREO AMPLIFIER 

Recommended ONLY 36 Gns. Retail Price * Excellent performance * High grade components and transistors * Impressive technical specification * Attractive appearance * Modest cost 
Housed in Teak veneered Cabinet, 
Switched selection of Mic., 
Magnetic P.U., Ceramic P.U., 
Radio Tuner, Tape Recorder. 
Available from your local Hi-Fi Dealer 
Wholesale and Retail enquiries to Manufacturers 

FUTURISTIC AIDS LTD, 103 Henconner Lane, Leeds 13 

SEND S.A.E. 
FOR FULLY 

DESCRIPTIVE 
LEAFLET 
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Part 2 

AS mentioned in part I the production and 
assembly of the special roller bridge and pedal 
mechanism calls for fairly accurate work 

although apart from the usual metal working tools, 
the writer used only an electric bench drill. Before 
embarking on the bridge and pedal mechanism how- 
ever, all the woodwork, i.e., the making of the 
console and the guitar body should be completed. 
The tuning pegs do not have to be made of course 
and these can be purchased from Cyril Proctor, 180 
Town Street, Leeds, Yorks. These are known as 
single geared pegs and cost £2 for a set of eight 
but make sure that 4 left-hand and 4 right-hand 
pegs are ordered. The same firm can also supply 
the plastic fret board which should be ordered as 
follows: 25in. scale -24 frets for 8 string guitar and 
the price is 25s. The special 8 string H.G. magnetic 
pick-up type 2A with adjustable poles is also avail- 
able from Cyril Proctor and costs £4 5s. 

The raw materials required for the bridge and 
pedal mechanism are +in. thick brass for the lever 
rollers etc., 1116in. thick mild steel, 3116in. and 

(A): The Roller Bridge. 

ammummi 
11111111111111111 t11 
11131.111111111 

Man 
F.C.JUDD 

¡in. diameter mild steel rod, }in. diameter silver 
steel rod and ¡in. and kin. square section mild steel 
tube which is for the tie across the bottom of the 
console between the left- and right-hand sides and 
the pedals. This tie -bar also serves as a stop for 
the foot pedals (see Fig. 6 part I). The remainder 
of the materials are the 2BA Allen head screws and 
the compression springs for the lever roller stops 
and sundry 4 and 6BA screws and nuts as indicated 
in the various diagrams. 

The Roller Bridge 
This consists of a square U-shaped framework 

which is screwed on to the tail of the guitar body 
as shown in Fig. 7A (part 1) and in the photo- 
graph in this article. It carries the %in. diameter 
spindle on which the circular rollers and lever rollers 
are mounted together with the spacers. Six "stop" 
screws have been provided so that lever rollers can 
be used for strings other than those indicated for 
the E6th tuning as given in part 1. Strings which 
run over the circular rollers are secured to the 
bridge frame at the rear. Strings controlled by the 
pedals are anchored directly to the lever rollers. 

Details for making the bridge frame are given 
in Figs. 9A, B, C, D and E. Note the small caps 
which are used to retain the roller spindle in the 
frame. The six 2BA Allen screws, each lin. long 
act as the rear stops for the lever rollers. The com- 
pression springs should be about - to }in. long and 
are fitted to prevent the screws turning of their 
own accord. Although only two stop screws are 
used for the tuning given in part 1 it is worth 
fitting all six so that either of the strings 7 to 2 
could be used with the pedals if required. Before 
drilling and tapping the holes for these screws secure 
the $in. thick brass block to the rear plate of the 
bridge frame. The tapped holes go right through 
this as per Figs. 9D and 9E. 

The spindle for the rollers and lever rollers is 
}in. diameter silver steel cut to fit exactly within 
the frame but flush with the outer surfaces. The 
spindle is held in by means of the retaining caps 
as per Fig. 9E. Next come the plain circular rollers 
which can be made from ¡in. diameter brass rod 
and cut, drilled and grooved as in Fig. 10B. The 
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3112 

2off required 
146thick mild steel 

5Ä holes 6BA clear 

3" 1lß 

QBrass Block 

Fig. 9 (above). (A) Side of frame-two required. (B), (C) Tail 
p/ate assembly. (D) Holes for the 2BA Allen screws drilled and 
tapped after brass block is fitted as in (C). (E) Final assembly of 
the roller bridge frame. Note retaining caps for roller spindle. 

Fig. 10 (below): Details of rollers and assembly of rollers and 
lever rollers in the bridge frame. 

Fig. 11 (right): Dimensions for the lever rollers. 

TappedTh6rad 
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mild steel 

316 

6 holes tapped 2 BA to be made 
on assembly at O 

1/äáía 
bore 

590 

5/8dia 

4holes tapped 
4BA 31 

35/8 
J 

ll 

centre groove 3¡8rad 
Cut 1/2 1 

-mal 14 3/11 I I 111 y2 

ORoller G Spacer 
soff 78,2off respectively 

1 
% 

1/4dia 
bore 

1/grad 

compression 
serings 

6BA fixing 

2 
1/16 hole 

LO l, 
Dri l led'and 
topped 4BA 

1/32"groove-/ 

Brass or 
mild steel 

n 
n 
ii 

ii 

36 
_4-344 1/4"dia hole 

3" 

spacers are cut from ¡in. diameter brass tube with 
a '-*in. diameter inner bore. Details for these and 
the two end spacers are given in Fig. IOC. 

Next come the lever rollers and although only 
two are required for a two pedal system it is worth 
making and fitting four as shown for possible future 
use with an alternative tuning. These are made front 
+in. thick brass as shown in Fig. 11. Note that they 
are grooved around the circular portion of the top 
to hold the strings in place. The action of these 
lever rollers and the method of securing the string 
to the lever is shown in Fig 12. The stop screws are 
set so as to allow only sufficient movement of the 
lever roller to tension or de -tension the string by an 
amount required to raise or lower its pitch according 
to the tuning required. The adjustment available 
with the stop screws should allow the lever enough 
movement to raise or lower the string pitch by 



more than a whole tone. The final adjustment of the 
stops is of course made in conjunction with the 
movement of the pedal rods and the pedals. 

Readers may by now be wondering why such a 
complicated mechanism is necessary merely to raise 
or lower the pitch of a guitar string by a semitone 
or so. Why not for instance, use a conventional 
bridge and simply apply pressure to the strings 

String 

Fig. 12: Lever roller action. 
Note method of anchoring 

guitar string. 

«IS RBI 

between the bridge and the tailpiece? This has been 
tried and rejected for the simple reason that strings 
continually tensioned and de -tensioned across the 
edge of a bridge very quickly break. The method 
described in these articles is basically the same as 
that developed for commercially -made instruments 
now on the market and overcomes this problem. 

Next comes the making and fitting of the forward 
stop screw assembly shown in Fig. 13A and which 
must be fitted underneath the tail end of the guitar 
as in Fig. 13B and before the roller bridge is fitted. 
This consists of a piece of ;in. aluminium angle to 
which is bolted the lin. thick brass block that carries 
the stop screws. A piece of Z X Zin, aluminium 
angle is fitted across the top of the tail end of the 
guitar above the stop screw assembly as in Fig. 13B 

Q 6BA c/sunk " 
4` screws 5/F 

3/4x16SWG aluminium 
angle 

6holes tapped 2 BA 
23/4 

,tholes on77sphch =2 

31/2 

0 
Guitar 
tailpiece 

l 

Assembly secured 
with 3l4bng c/sunk 
wood screws 

4.: A .,.. .. 

iüirbñldóii;- 

1/¿x18SWG 
aluminium angle " secured with -3-1 
long c/sunk wood" 
screws 

2 BA Allen head 
screws 

Fig. 13: Details of the forward stop bar fitted beneath the tail 
end of the guitar body. 

and which is also shown in Fig. 7A part 1 and 
marked "Z". Additional guidance as to the function 
of the forward stop screw assembly is shown in 
Fig. 14. It will be seen that the lever rollers come 
forward to meet the lower stop screws and in the 
opposite direction to meet the higher rear stop 
screws. The overall movement of the lever rollers 
should not be more that one -eighth to three -six- 
teenths of an inch for a pitch change of a semitone 
up or down. 

The Pedal Mechanism 
Schematic diagrams showing the whole mechanism 

between the lever rollers and the pedals are given 
in Figs. 2 and 3 of part 1. The mechanism is a 
system of rods and levers which is shown in greater 
detail in Fig. 15. The lever assembly is situated under- 
neath the top of the console a little to the left 
of midway between the two sides. This assembly 
consists of a mild steel plate on which are mounted 

ri i--% 

Fig. 14: Position of forward stop bar relative to the bridge frame 
and lever rollers. 

the levers and spindles as shown in Fig. I6A. How- 
ever, let us return to Fig. 15 for a moment. This 
shows the de -tensioning system which operates as 
follows. The *in. diameter rod attached to the roller 
lever is also bolted to the lever marked "A" and a 
large tension spring is connected between this and 
the left-hand side of the cabinet via a piece of 
steel wire (piano wire). The large spring holds the 
lever roller against the forward stop screw as shown 
in the diagram, the tension of the spring being_ 
sufficient to overcome the normal tuning tension 
of the guitar string. When the pedal is pressed, 
lever "B" actuates lever "A" via the connecting 
spindle which now moves to the right. This allows 
the lever roller to move over to the rear stop thus 
reducing the pitch to which the guitar string is 
tuned. The other pedal produces the reverse of this 
action, i.e., when the lever "D" is actuated by the 
pedal then lever "C" moves to the left and pulls 
its lever roller toward a forward stop screw thus 
raising the pitch to which the string is tuned. A 
side view of the lever assembly is shown in Fig. 17. 
Note that the levers A, B, C and D as in Figs. 16A 
and 17 must be bolted directly to the spindles so that 
no slipping occurs. 

The Foot Pedals 
The dimensions for the pedals and pedal bearings 

are given in Figs. 18A, B, C and D. The pedal bar 
is made from +in. square mild steel tube which is 
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1 
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approxl4" 

Roller 
ever 

- Forward 
approx stop JIM llll 

10° 

Rear 
stop 

Rod to lever roller held 
under tension by the Guitar 
string its Self 

Fig. 15 (above): The action of the lever roller and pedal coupling 
mechanism situated beneath the top of the consol. Arrows 
show movement of rods when pedal 1 is pressed. Text explains 

mechanism. 
Fig. 16 (below): Coupling mechanism between lever rollers 

and pedals. 
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1 

hole 
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7Ä holesl/g di 

Base Plate 
1/lthick mild steel 

Spindles1/4 dia silver 
steel rod 

Lever 
4 off from 
Brass Bar 

attached to its bearing (Fig. 
18B) by a }in. diameter 
spindle. The spindle is cut 
so that about one -sixteenth 
of an inch projects either 
side. The ends are lightly 
hammered to prevent the 
spindle coming out. Make 
sure that the pedal has free 
movement but as little side 
play as possible. The control 
rod from the lever assembly 
is attached to the' pedal as 
shown in Fig. 18C and D. 
Note the use of a felt washer 
above the pedal bar and the 
Áin. sleeve below. The size of 
the foot plate and the length 
of the pedal bar can be 

`.H. side of adjusted a little for corn - 
Console fort in playing, otherwise 

the dimensions given should be used. The foot plate 
need only be about 14 -in. wide and 3in. long. Two 
pedals and bearings are of course required and 
they should be mounted directly below and in line 
with the levers to which they are attached. No 
measurements have been given for this as the posi- 
tioning is best done experimentally. However, for 
correct up and down movement of the pedals the 
bearing spindle should be at a point about 2in. 
above the bottom of the lower backboard. The 
pedals should slope gently to the tie -bar. 

Connecting Rods 
Finally comes the connecting rods between the 

lever rollers on the guitar bridge assembly and the 
pedal levers under the console top and between 
these and the foot pedals. The rods from the lever 
rollers may be made from +in. diameter mild steel 
and those to the pedals of 3116í.n. diameter. The 
overall length of each rod is best determined experi- 
mentally but for guidance here are the lengths of 
the rods as on the writer's prototype pedal guitar. 
The de -tensioning rod between its lever roller and 
lever "A" (as in Fig. 15) is approximately 16in. 
long. The rods to pedals from levers "B" and "D" 
(as in Fig. 15) are both approximately 27in. long. 
The "flats" at each end of the rods are produced 
by heating and hammering and the holes through 
these flats as in Fig. 19 should provide more than 
ample adjustment when the mechanism is finally 
aligned. 

6 BA bolt 
1/6x1/4washers through spindle 

Cut from aluminium 
4 B c/s angle 3/4"x3/41 x11/4" 4 BA c/s 

Fig. 17: Side view of mechanism shown in Fig. 9A. 
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As pointed out previously a pedal guitar using 
the basic control mechanism as described in these 
articles could of course be built to accommodate 
more pedals, alternative tuning with 8 or 12 strings 
or even with twin necks. The roller bridge system is 

however, the only satisfactory method of tensioning 
and de -tensioning guitar strings by means of foot 
pedals. 

3"approx. 

Footplate(11116steeld 

1/2 square mild 
steel tube 

6" 

Viómild steel 

1/2 
II II 

Sleeve 

o 
Felt washer 

2 BA washer 

4 BA Is 
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2 BA clearance 
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--7 
3/6 

', dia. 

Rod up 
to levers 

3' 
t4 
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lower 

backboard 
2 BA 
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bottom of console 

Fig. 18: Dimensions and assembly of foot pedals. 

O1/8 mild steel rod 

(See text) 
2° 

ÚililüüdltII WW1WWtfNä«Yl1äW 

Threaded 2BA 

3/16 mild steel rod 

Fig. 19: Coupling rods. (A), to lever rollers. (8), to pedals. 

The final part of this article, next month, will 
deal with the alignment of the pedal mechanism, 
the circuit for the tone control preamplifier and a 
pedal volume control. 

NEXT MONTH IN 

PRACTICAL 
WIRELESS 

PANORAMIC RECEIVER FOR 
160 and 80 METRES 
This receiver when used in conjunction with a con- 
ventional oscilloscope will provide a visual display 
of all radio signals over a certain band of frequencies. 
Variable sweep width facilities are included in the 
design, utilising semiconductor 'tuning' up to 
500kHz wide. 

MICROPHONE MIXER 
One of the main requirements of a microphone mixer 
is that of low noise level. This unit has been designed 
especially with this in view. Other features include 
a degree of amplification as well as mixing, a self 
contained arrangement that could be operated at 

some distance from the main amplifier. Inputs are 

included for tape and pickup. 

BEGINNER'S PORTABLE 
RECEIVER 
Almost all radio constructors have memories of un- 
successful first attempts. Beginners are faced with 
a wide selection of designs and often make the 
mistake of choosing one that is too advanced for 
their nascent capabilities or alternatively, one whose 
extreme simplicity leads to a disappointing per- 
formance. This radio is a straight forward six 
transistor superhet on conventional lines. Con- 
struction is simplified by the use of Veroboard. 

PLUS OTHER CONSTRUCTIONAL 
PROJECTS AND REGULAR 

FEATURES 

ORDER YOUR COPY NOW! 

TO 
(Name of Newsagent) 

Please reserve/deliver the JANUARY issue of 
PRACTICAL WIRELESS (31-), on sale 
DECEMBER 5th, and continue every month 

until further notice. 

NAME 

ADDRESS 

L 
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MIN IATURE 

audio 

amplifier 
THE amplifier described in this article is a very 

simple unit, which is very easy to build. It is 
thus well suited for the beginner, but it may also 

be of interest to the more experienced constructor as 
it may be used for a variety of purposes. It consists 
of three inexpensive transistors and a handful of 
other small components and can be built for under £1. 

Audio amplifiers of this type are usually operating 
in class B push pull, since class B output stages 
require very little quiescent current (i.e. under no 
signal conditions), and since their efficiency is near 
80% under signal conditions. However, such an out- 
put stage requires matched transistors, which are rela- 
tively critical on the biasing circuit, and the beginner 
may find it difficult to construct a class B push pull 
output stage with a minimum of harmonic distor- 
tion. Class B stages also require a reasonably constant 
voltage supply, so that the voltage will stay constant 
when the current in the stage increases with increasing 
output signal. 

The output stage of this particular amplifier oper- 
ates in class A, which means that the current through 
the output transistor is constant, whether there is a 
signal output or not. If a battery is used, this is of 
course not very economical, but if one uses a mains 
supply, the constant current drain is not a serious 
drawback, even if the amplifier is left on for several 
days. Its power consumption is so small that its 
existence will not be detected in the electricity bill! 
However, the maximum efficiency of a class A output 
stage is only 50%, compared to the 80% for the 
class B push pull stage, but when one considers the 
low initial cost of a single class A output stage, its 
distortionless output, and its non -critical construction, 
it is well worth using this type of output in a small 
amplifier. 

THE CIRCUIT 
The schematic diagram of the basic amplifier is 

shown in Fig. I. The amplifier is designed around 
three inexpensive silicon transistors, which may be 
obtained very cheaply indeed from advertisers in this 
magazine, and it will give a low distortion output 
power of approximately 80-100mW. The current drain 
is approximately 40 to 50mA from a 6V supply. The 
frequency response is from 200c/s to above the 
audible frequency spectrum, but its lower limit may 
be improved by increasing the values of Cl and C3. 

As the transistors used have negligible leakage 

currents, very simple biasing techniques have been 
employed. TrI has the input signal applied to its 
base, via Cl , and it is biased by means of a single 
resistor, RI, giving both d.c. and ,a.c. feedback. Trl 
acts as a common emitter voltage amplifier and the 
signal voltage developing across its collector load R2 
is coupled via C3 to Tr2. Tr2 acts as a common 
collector (also known as an emitter follower) ampli- 
fier, and its bias is derived from the two resistors R3 
and R5. It mill thus have a high input impedance so 

Cl 
511u F 

Input 

Fig. 7: The circuit of the transistor amplifier 

* components list 

Resistors: 
R1 18kí) R4 56052 
R2 1.2kí1 R5 22k52 
R3 8.2k0 
All 1 -watt miniature types, 10% tolerance. 

Capacitors: 
Cl 5µF 6V-see text C3 10µF 6V-see text 
C2 1001LF 15V 

Transistors: 
Tr1 BC 108 or equivalent 
Tr2 BC 108 or equivalent 
Tr3 2N696 

Miscellaneous: 
Output transformer, 9:1 ratio (Radiospares T/T4, 
available from retail suppliers); Veroboard 21 x 1¡ín., 
0.15ín, matrix; 312 loudspeaker. 
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as not to decrease the effective a.c. load of the first 
stage, and a low output impedance to match the 
input impedance of Tr3, which is of the order of 
4011. As in all emitter followers, the voltage gain is 
approximately unity. 

The output stage consists of a 2N696, which is a 
medium power transistor. It is directly coupled to the 
emitter of the previous stage, thus avoiding a coupling 
capacitor, and at the same time provides the bias for 
the base. A small output transformer acts as the 
collector load of Tr3, matching the output to a 311. 

speaker. The feedback resistor is connected to the 
collector of the output stage, and thus both negative 
a.c. and d.c. feedback are applied. The d.c. feedback 
stabilises the d.c. conditions of the output stage, and 
the a.c. feedback improves the quality. 

The output transformer has a turns ratio of 
approximately 9:1 to achieve the best possible 
matching, and the Radiospares T/T4 is suitable for 
this purpose. The output quality is remarkably good, 
considering the simplicity of the circuit, and the 
power delivered to the speaker is quite sufficient for 
most purposes. 

+6V 0 -. 
c L 

Input E ï 
OV 6 

1 2 

R3 

10 

+1 

21/8 

Fig. 2: The component layout on the Veroboard. 

Output 
to LS 

CONSTRUCTION 
The amplifier is built on a small piece of Vero - 

board, of 2+ x 1#in., as shown in Fig. 2 and the 
photograph. The connecting pins of the transformer 
must be bent slightly to fit it into the board, other- 
wise there is nothing special about the Veroboard 
construction. All components are mounted vertically, 
which allows the amplifier to be a very compact unit. 
A hole is drilled in each corner for fixing the board 
into a box etc. 

No heatsink is required for Tr3, even if its tempera- 
ture rises slightly above room temperature. The power 
dissipation of the output transistor is held at a level 
well below the permissible amount, and besides, sili- 
con transistors may be operated at higher junction 
temperatures than germanium ones. 

APPLICATION 
It should not be difficult to find uses for this little 

device. It can be used for a gramophone amplifier 
(the larger the speaker, the better the output quality) 
or incorporated in a small receiver system, since its 
sensitivity is of the order of 1mV for full output. 
However, it was originally designed for home com- 
munication purposes. 

Figure 3 shows a simple baby alarm system, using 
the amplifier together with a medium impedance 
dynamic microphone (l -3k12), and a logarithms 

+6V 

Amplifier Output 
Medium 

iInput 
10kO impedance 

dynamic microphone log. 30 
Loudspeaker 

OV 

Fig. 3: Connecting the amplifier as a baby alarm. 

potentiometer connected as a volume control across 
the input. The output is taken to a 312 loudspeaker. 
In this and the following examples, the mains power 
supply shown in Fig. 4 is highly recommended, as it 
would be much more economical to use than con- 
ventional dry batteries. It consists of a standard 6.3V 
heater transformer and a conventional full wave 
rectifying bridge. The output voltage is dropped 
slightly across the 1012 resistor and then smoothed in 
the large electrolytic capacitor. The 10k12 resistor con- 
nected across the output simply acts as a bleeder, so 
that a higher voltage will not build up across the 
storage capacitor when no load is connected to the 
supply. The maximum current drain is approximately 
50ßr 

A.0 
mains 

6.3V heater 
transformer 

Fig. 4: A mains power supply for the amplifier. 

As an alternative to the baby alarm just described, 
the circuit in Fig. 5 can be used. Here, the microphone 
has been replaced by a small speaker with a matching 
transformer, to match the low impedance of the 
speaker to that of he amplifier input. Since the input 

T2 

Diodes at least 20Vp.iv. (e.g. 0A200) 

1001/4W 50mA_ 

10k0 
w 

+6V 

3 
10k0 

Amplifier 

OV 

+6V 

30 

0V 

Fig. 5: Using a small speaker as a microphone. 

impedance of the amplifier is around 1.2k11, a trans- 
former with turns ratio of 1:20 is needed (e.g. 
Repanco type TT52). By arranging a simple switch- 
ing system, as shown in Fig. 6. the baby alarm is 

12 Il 
Input .4---. 

10k0 
log. 

Amplifier 

+8V 

OV 

n 3 

1 Talk Listen 

Fig. 6: Schematic of the amplifier used as an intercom. 

-continued on page 598 
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INJECTRACE 
TWO of the most useful pieces of test gear, for 

both the serviceman and the amateur construc- 
tor are a signal source and a signal tracer. The 

project described here combines both these functions 
in an inside jacket pocket sized case, 7 X I X ¡in. 
It generates a very wide band signal from about 1kHz 
to over 200MHz in the inject mode, heaving out 
a pretty powerful signal. In the trace mode it will 
detect a.f. and r.f. up to very high frequencies and 
is sensitive enough to hear local stations when con- 
nected to a short length of wire. Switching between 
the two functions is automatic; in the normal mode 
it acts as an injector producing a IkHz squarewave 
but as soon as the earpiece is plugged in it becomes 
a tracer, the earphone itself acting as the switch. 

The Injectrace is built into a Wisdom toothbrush 
case which is strongly built and exactly the right 
size. Including toothbrush this costs 2s. 6d. (3s. 6d. 
for bristle!)-not a bad price for a custom size 
case (never mind the toothbrush). Standard com- 
ponents are used throughout and the metalwork 
requires only metal cutters, a few drills and a pair 
of pliers. 

The Circuit 
Most readers will be familiar with the straight- 

forward amplifier circuit, that is, R -C coupled. 
When the earphone is plugged in it is connected to 
the collector of Tr2 via C3 (see Fig. 1). The 
connection feeding back to the base of Trl is broken 
while the earphone is connected. 

PROBE 

cl 
0.002 

BI 
ISV 

Fig. 1: The Injectrace signal injector and tracer. Functions are 
changed merely by plugging in the earphone. 

When the earphone is removed C3 connects to 
the base of Trl forming a multivibrator working 
at about 1kHz fundamental. However this wave- 
form takes the shape of a square and as we know 

HAL 

MOORSHEAD 

this is full of harmonics. Due to biasing conditions 
etc. (the reasons will be described later) the rise time 
is fairly slow but the cut-off is very sharp. In fact 
the unit will radiate frequencies well into TV Band 
III (about 200MHz) but above this the transistor 
is approaching cut-off. 

In its trace mode the deliberate distortion enables 
the Injectrace to detect r.f. signals. There is always 
detection in an amplifier which is non-linear; 
although this distorts a.f. signals we will generally 
be trying to trace a signal rather than judge for 
quality. 

The very high gain of the transistors used and 
the high frequency response built in can lead to 
problems. If a crystal earpiece is used this will not 
damp the output and stray capacitance can cause 
the circuit to oscillate. Although this will not gener- 
ally matter (you can still hear your input and the 
frequency will normally be outside the audio range) 
this can be overcome by using a 25011 earpiece which 
mismatches the output and consequently reduces the 
gain. The commoner 812 earpieces will do but the 
sensitivity is considerably reduced. 

Construction 
Having a circuit as described is of little use unless 

it is housed in a robust container of convenient 
size. A lot of thought was put into the general 
constriction and other layouts were tried but the 
one shown here is the best from several points of 
view. All the components are fixed to a fin. strip 
of 16s.w.g. aluminium bent as shown. The problem 
of battery housing and rigid construction are over- 
come using this method. About the only battery 
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11i1é 
I 1/2 9/16 I li2 9/16 

SWI 

Fig. 2: The aluminium "chassis". 
COMPONENT 
BOARD 

l 
EARPHONE 6BA SCREW 
JACK 

INSULATING 
WASHER 

BATTERY 
COMPARTMENT 

I/e 4 -t 
SIB 

INSULATED 
WASHER 

CHASSIS 
CROC. CLIP 

Fig. 3: Layout of the major components, which also shows how 
the strip is bent. 

suitable is the Ever Ready B154 which is not fitted 
with clip battery terminals but with "domes" for 
pressure contact. 

One of these domes, the negative, presses against 
the aluminium chassis strip while the other presses 
against the female connection of a PP3 battery 
clip. Plastic covered clips of this type are widely 
available and by cutting off the male section, spread- 
ing the contacts of the female connector and feeding 
the wire through a small hole drilled in the chassis, 
a good spring contact will be made. 

The miniature push-button switch and the ear- 
phone socket are mounted on the end plate. Care 
should be taken as there is precious little room and 
also because of this a 2.5mm. socket should be 
used for the earphone. 

The active components are mounted on a small 
piece of 0.1 in. matrix Veroboard 9 X 5 holes, the 
centre hole being drilled out for mounting. The 
mounting screw for the Veroboard is countersunk 

To SWI. 

To Earphone 

To Probe 

Fig. 4: The circuit panel, showing where components are 
mounted. 

through the chassis and an insulating washer should 
be fitted to space the underside of the component 
board away from the chassis. The chassis itself is 
the negative connection and contact is made to the 
board by fitting a solder tag underneath the securing 
nut with a wire from the tag to the negative strip 
on the board. 

The probe itself is connected to the front panel 
and this of course is insulated from the chassis 

using a plastic washer of the type used for mounting 
power transistors. 

To increase the versatility of the Injectrace it was 
required that three different probes should be used 
and to facilitate this the probes are plugged in. One 
probe should be straightforward as illustrated, 
another fitted with a 0.0111F 500V capacitor for 
valved or other high voltage equipment and another 
probe fitted with a 5.6M,fl resistor for use with 
high level inputs that would otherwise overload the 
amplifier in the trace mode. These probes are all 
soldered to banana plugs which fit into a socket 
fitted to the front of the unit. 

Because of the large diameter of the screws on 

* components list 

Resistors: 
R1 2.2MCI1 watt 
R2 10k12 e watt 
R3 2-2M1211. watt 
All 10% tolerance. 

Capacitors: 
C1 0.002µF Mylar Film 
C2 0.001 µF Mylar Film 
C3 0.001 µF Mylar Film 

Semiconductors: 
Tr1 2N2926G 

Miscellaneous: 
8154 15V battery; 0.1 in. matrix Veroboard, 9 x 
holes; 2.5mm. earphone socket; 25052 earphone 
with 2.5mm. jack; miniature push-button switch; 
plastic toothbrush case-see text; socket; three 
banana plugs; aluminium strip; PP3 battery con- 
nector; small crocodile clip; nuts and bolts, etc. 

R4 10k52 } watt 
R5 5.6M521 watt 
(for attenuating probe) 

C4 0.01 500V 
Silvered Mica 

(for high voltage probe) 

Tr2 2N2926G 
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such plugs there is a problem in insulating them 
from the chassis and to overcome this a 6BA nut 
was soldered to the base of the socket which in 
turn fitted on to the insulated 6BA screw on the 
front of the Injectrace. 

The earthing connection is taken from a solder 
tag fitted underneath the probe, the illustrations 
show this clearly. A small crocodile clip makes 
the best type of connection and about 9in. of wire 
should be about right. 

Once the wiring -up of the unit has been com- 
pleted it should be slipped into the case and holes 
marked and drilled in the back to line up with the 
push-button switch and the earphone socket. 

The chassis is held into the case by leaving the 
nut óf the push-button switch off while the chassis 
is being fitted and screwing it on when it protrudes 
through the back of the case. 

One point must be made regarding the switch. 
These are Japanese imports and are widely avail- 
able in two forms, both suitable, however the plastic 
part through which the contacts protrude is very 
soft and will very easily melt and shift the contacts 
making the switch useless unless great care is taken 
when soldering. 

Uses 
Once built the Injectrace will prove invaluable 

and it should not be too long before isolating a 

fault in a piece of equipment becomes second nature. 
Take for example a transistor superhet radio- 

and there must be few of us who haven't been 
called upon to fix one. 

First eliminate the two commonest faults-flat or 
low battery and dirty earphone switch. These are by 
far the easiest things to check and account for a 
huge proportion of faults. If both these points are 
O.K. all the rest can be done with the Injectrace. 

Inject at the slider of the volume control; if the 
signal is heard the fault will lie in the r.f./i.f. section. 
If not, it will probably lie in the amplifier. Working 
either forwards or backwards through the circuit 
injecting or tracing will be very simple and the 
fault will be easily found. 

BLUEPRINT SERVICE 
We would like to draw readers' attention 
to the fact that the BLUEPRINT SERVICE 
has been discontinued and therefore no 
further BLUEPRINTS are available. 

PRACTICAL GIFT FOR A PRACTICAL MAN 
A full year series of PRACTICAL WIRELESS issues delivered 

by post each month would be an ideal Christmas present. Why 
not give a subscription to a friend. He would certainly find the 
magazine just as interesting as you do, and each issue would 
remind him of your good wishes. 

But don't think too long-Christmas is very close. Just fill in 
both parts of the form below, and post it with your remittance 
(£2 2 0 United Kingdom and overseas) to: 
Subscription Manager, Practical Wireless, Dept. X 
Tower House, Southampton Street, LONDON W.C.2. 

We will despatch first copies to arrive in time for Christmas, 
and send an attractive Christmas greeting card in your name, to 
announce your gift. 

To: Subscription Manager (Practical Wireless) Dept. X. 
Tower House, Southampton Street, W.C.2. 

MY NAME 
ADDRESS 

I enclose PO/MO/Cheque (made payable to IPC Magazines 
Ltd.) for the sum of ( ) for a Christmas Gift subscrip- 
tion of 12 issues of PRACTICAL WIRELESS. 
It should be sent to: 

NAME 
ADDRESS 

To avoid disappointment, make sure of your own copy by 
placing a regular order NOW with your newsagent. 

MINIATURE AUDIO AMPLIFIER 
continued from page 595 

0 

Telephone 
recording 
adaptor 

Input 

10kO 
log. 

Amplifier 

1 

+6V 

T\ 

Fig. 7: Connections for use as a telephone amplifier. 

30 

ov 

converted into a two-way intercom system. If one 
uses this system, a separate calling system could be 
built using buzzers and push buttons. 

Finally, the circuit of a telephone amplifier is 
given in Fig. 7. A telephone recording adaptor (which 
is readily obtained from advertisers in this magazine, 
e.g. Henry's Radio) is connected via the volume con- 
trol to the input of the amplifier. It connects the 
telephone inductively to the amplifier so that a tele- 
phone conversation may be heard by a third person. 
The adaptor is fitted with a rubber sucker which is 
pressed on to the telephone in a position so as to 
give maximum volume. 

This simple amplifier has been a satisfactory (and 
inexpensive) solution to the author's home com- 
munication problem. The devices which were built 
gave very good results; they had sensitivity enough 
to pick up weak sounds and voices from sources , 
situated several yards away from the microphone/ 
speaker, and the output volumes were in excess of 
most commercial intercom. systems. 
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practically 

HENRV 
FOLLOWING our Editor's 

September comments, I could 
have entitled this piece 

" Third time lucky". Allow me to 
repeat-for the benefit of those in 
whose minds the successive 
editorials do not burn-the gist of 
the message. 

"During the heyday of the valve 
era, designers, constructors, equip- 
ment makers and service 
engineers were plagued with the 
vast proliferation of valve types 

. . . complete listing became 
well-nigh impossible due to sheer 
numbers. With the advent of 
transistors it seemed that a new 
era of rationalisation was dawn- 
ing . . it was inconceivable 
that the same mistakes would be 
made... 

BUT 
"There must be tens of thou- 

sands of types in the catalogues 
. . . there has been little attempt 
to rationalise the type numbering 
system. At this stage of the game 
it is too late to remedy matters." 

His nibs went on to say that we 
were on the threshold of another 
major opportunity for industry to 
work together. But our Editor 
must have felt the vain optimism 
of his hopes, for he warned that 
unless industry could prevent 
itself - lemming fashion - from 
making the same mistakes the 
third time, a situation even more 
chaotic would result. "... we are 
all set to be overwhelmed by an 
avalanche of IC derives within 

Disembarked from their Trojan horses. 

the next few years." The small 
boy's dream, buried 'neath a 
mountain of chips! 

The chip invasion is with us. 
The recent torrodero laughingly 
called a Radio Show slipped a 
number of IC devices into its 
offerings, and such was the obses- 
sion of reporters suffering from 
incipient chomatomania that the 
infiltrators disembarked from 
their coloured Trojan horses and 
are entering our lives unseen. 

Readers of our sister journal, 
Practical Television, are already 
being brainwashed. A series of 
articles by E. J. Hoare entitled 
Chips with Everything, which got 
itself front-page billing, no less, 
sets out to describe the design, 
development and application of 
integrated circuits in detail. It is 
thoroughly recommended reading. 

Trouble with the IC label 
always seems to me the use some 
equipment makers put that hard - 
worked word integrated to. In 
grammar as atrocious as my last 
sentence they pad out their adver- 
tising with "integrated for utmost 
efficiency" items. These reveal 
themselves to be no more than 
the familiar units packed into one 
case. 

At this year's Radio Shows we 
saw a 9 X 5 X 3in. stereo radio 
with separate dinky loudspeakers. 
Rather like matching matchboxes 
-and not an IC in sight, as far 
as we could gather. Presumably 
this trend to miniaturisation will 
bypass the ultimate status symbol, 
the super -gram. Yet we may find 
a large central box with dummy 
dial and turntable, and the IC 
hiding behind the aerial plug. 

On the grounds of reliability, 
chips have more flavour. But we 
remember being told just this 
when transistors came to town. 
[C design demands a multi - 
terminal connection to a printed 
circuit panel with a few discreet 
components scattered around. 
Capacitors cannot be formed to 
any size because of sheer physical 
limitations, and resistors that 

No. 63 

The Chips 

are down 

Too many eggs in one basket. 

must dissipate some power are 
also doomed to the fringes. The 
result will probably be a few 
more expensive breakdowns, 
where a ninepenny component 
will require replacement of the 
whole panel willy-nilly. There is a 
disadvantage, as Mr. Hoare has 
said, of having too many eggs in 
one basket. 

One of the present limitations 
to the IC is the physical size. 
Power dissipation is limited to 
about a quarter -watt. About 20 
volts for the "high tension" line is 
the modern extreme and the 
feedback problems at high fre- 
quency make high -gain circuits an 
untenable proposition. 

So, if we want to avoid over- 
cooking our chips, we shall have 
to be content with small -signal, 
low -frequency circuits, such as i.f. 
stages, TV sync separators, a.g.c. 
and a.f.c. amplifiers and dis- 
criminators. 

Power stages are taboo-as yet. 
(We need the saving phase 
because, remember? it was not so 
long ago that the line output 
stage of a television receiver 
simply had to be a valve. Nowa- 
days a couple of BU 105 transis- 
tors handle the power for a 
colour TV line output section 
with no more than a gentle blush.) 

No, we shan't be saying "Good- 
bye Mr. Chips" for a long, long 
time, lemming -like proliferation 
notwithstanding. 
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L.A.J. IRELAND 

Number 2 The CA3028 used as a S.W. Converter 

INTEGRATED circuits have by now fairly well 
established themselves in many branches of 
amateur electronics. The cost of these devices is 

continually decreasing and in some cases use of an 
i.c. can work out to be cheaper than its discrete 
counterparts. Moreover due to their compactness 
and ruggedness they lend themselves especially for 
use in equipment where reliability is important 

L1 

lIl 
c hl 

hl 

41 

Ill 

ów nl 

3"l ul 

Fig. 1: The integrated circuit 
under review this month is 
the CA3028 manufactured 
by R.C.A. The theoretical 
circuit containing three tran- 
sistor elements, is shown 

alongside. 
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Fig. 2: The CA3028 can be used as a combined r.f. amplifier, 
mixer and oscillator in a receiver front-end. This particular 
circuit is for a short-wave tuner to go ahead of a medium -wave 

receiver. 

since they are not easily damaged. This article 
describes the use of an R.C.A. CA3028 i.c. in a 
1.6MHz short wave converter. 

Figure 1 shows the theoretical circuit of the 
CA3028. As can be seen from the diagram a great 
number of access points to the unit are available 
and this makes it particularly useful. The designers 
intended the unit to be used in either the cascode or 
differential mode but in the present design each 
transistor will be used to perform a different 
function thereby utilising all the advantages afforded 
by the i.c. 

To aerial To earth 
of MW of MW 

receiver receiver 

Fig. 3: The printed -circuit layout for Fig. 2, seen from the 
copper side. 

The complete circuit diagram of the converter is 
shown in Fig. 2. The r.f. signal from the tuned 
circuit is fed to the base of Trl operating as an r.f. 
amplifier. in the common emitter mode. Tr2 oscil- 
lates at a frequency determined by L2 and VC2 with 
regeneration provided by the coupling winding from 
the base of Tr3, which in addition provides the 
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* components list 

Resistors: 
R1 2.2k0 R2 l kf2 
Both 10%, 4 watt miniature 

Capacitors: 
Cl 0.01µF C3 0.0112F 
C2 0.01µF C4 960pF 
VC1/2 365pF variable 
TC1, TC2 5-30pF Beehive trimmers 

Coils: 
IFT 1.6MHz, Denco type IFT.16/1.6 
L1 Aerial coil, Denco type 4T Blue 
L2 Oscillator coil, Denco type 4T White 

Miscellaneous: 
Integrated circuit, R.C.A. CA3028; printed circuit 
board, coax sockets, battery, etc. 

proper biasing conditions for Tr3. The amplified 
r.f. aerial signal appearing at the collector of Trl 
is mixed with the oscillator signal appearing at the 
emitter of Tr2 and the resultant 1.6MHz i.f. signal is 
extracted at the collector of Tr3. From here it is 
fed to the aerial socket of a medium wave receiver 
tuned to a vacant spot on the high frequency end 
of the band around i6MHz. 

The printed circuit layout pattern is shown in 
Fig. 3. This pattern should be painted on a sheet of 
copper laminate board and etched in the usual way 
in a solution of ferric chloride. The etched board 
should be thoroughly cleaned and all traces of paint 
removed. Drilling should be done from the copper 
side of the board to prevent peeling of the copper, 
noting that larger holes are required for the mount- 
ing of the B9A valve holders and the trimmer 
capacitors. The pins of the valve holders are 
numbered in a clockwise direction with a larger gap 
between pins I and 9. This helps to identify the pins 
on the coils. 

The prototype used Denco range 4 coils covering 
the 20-60 metre band. Any other range may be uti- 
lised by inserting the proper coils and associated pad- 
ders. It should be noted that all component leads 
must be kept as short as possible to prevent in- 
stability. Both the aerial and oscillator coils should 
be mounted in their shielding cans with solder tags 
bolted to them to provide suitable earth connec- 
tions. 

A small aluminium chassis together with a few 
+in. standoff spacers were used to mount the printed 
circuit board, with the coax sockets, on -off switch 
and tuning control mounted on a front panel bolted 
to it. The drilling details for these panels are given 
in Fig. 4. 

The unit is now ready for testing and calibrating. 
The tuning on the medium wave receiver should be 
set to a vacant spot near 1.6MHz. Next tune -in 
a station on the converter at the low frequency 
end of the band and adjust the cores of the aerial 
and oscillator coils for maximum volume. A small 
adjustment to the core of the i.f.t. may also be 
required. After this tune -in a station at the high 
frequency end of the band and adjust the trimmers 
for maximum volume. Repeat this procedure until 
the tracking is correct. The easiest method of cali- 
bration, if one has not access to a signal generator, is 

Bend at 90' 

f/Z dia. hole 
for on/off switch 

Fixing 
hole 

O.2" 

TO25' 

16' 

Holes to suit 
coax. sockets 

Bend at 90' 

Fixing 
hole 

O.4" 

oz+ 
4" 

I I 

10.25" 104" 
Bend. at 90' 

f 

Fig. 4. A small chassis and panel suitable for the ic. tuner. 

to obtain a few spot frequencies on the band and 
calibrate it accordingly. Many stations regularly 
give their operating frequencies. For the newcomer 
to short wave listening this will prove to be an ideal 
project since with so few components involved in its 
construction results are virtually guaranteed. al 

PRACTICAL WIRELESS and 
PRACTICAL TELEVISION 

FILM SHOW 
Caxton Hall, Caxton Street 

London S.W.1. 
Friday, March 6th, 1970 

at 7.30 p.m. 
Come and spend an interesting 
evening (free tea and sand- 
wiches), which will include a 
colour film entitled SOME- 
THING BIG IN MICRO- 
CIRCUITS. Ian Nicholson of 
Mullard Ltd., will bethe principal 
speaker. W. N: Stevens, Editor, 
Practical Wireless and Practical 
Television will be in the chair. 
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LOW COST 
R. J. WINFROW 

va 
WITH the current trend towards complicated 

transistor Hi-Fi amplifiers and preamplifiers, 
it is often forgotten that very good quality 

can be obtained from fairly simple, low cost valve 
amplifiers. The amplifier described here is a two 
valve one giving very acceptable quality at a cost of 
under £6. 

The Circuit 
The input is fed directly to the tone and volume 

control stage and although this is a passive network, 
gives wide control over the tone. The output from 
this is fed to the first valve, EF86, which is a high 

Cl 

150pF 

VR1 
2Mfl 

C2 

1000pFT 
o 1 

C3 

62opFI 
C4 

4700pF 

R1 
680kfl 

VR2 
2MR 

R2 
68kn 

R3 
iMn 

VR3 

2Mn 

C5 

150kn 

V1 
EF86 

0o5yFT 

Fig. 1: The Circuit of the low cost amplifier. 

ve amplifier 
To amplifier Fixing holes 

Cable 
clamp Input 

MC=chassis connections 

Fig. 2: The wiring of the tone control panel. 
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gain, low noise type, this acts as a simple voltage 
amplifier. Negative feedback from the output trans- 
former is fed to the cathode of this stage which 
makes use of extra gain by improving the overall 
quality. 

The output of the first stage is fed to the triode 
section of the ECL86 which further amplifies the 
signal and applies this to the grid of the output 
section in the same valve which applies the signal 
to the output transformer in the anode circuit. 

The only component that is critical with regard 
to quality is the output transformer, the difference 
between a good one and a small cheap one is 
tremendous. Any good transformer having a primary 
impedance of about 8kí1, will do. 

Because of the high gain of the EF86, care should 
be exercised in the layout of the components. The 
main sources of noise in an amplifier are the com- 
ponents associated with this valve and if good noise 
figures are wanted R3, R4, R5 and R6 should be 
high stability types. The unscreened lead to the grid 
of the first valve should be kept as short as possible. 

All the main components are mounted on a chassis 
-continued on page 618 

C6 
100 

)JF 

R8 
500 
kn 

R11 10kn 
R1O 
220kn 

C11 
0.1yF 

V2a 
%2ECL86 

R12 
3.3kn 

R13 
82okf1 

R9 C10 
4.7 
kn 

R16 27kn 

Output to 
speaker 

MC 

50pF 

V2b 
1i2ECL86 

C12 

50jF 

C14 C13 

1OOpF 1OOpF 

HT+ 

R14 
1800 

R15 33kn 

Input from 
volume control (VR3 

MC 

HT - 

6.3V 
heaters 
HT+ 250V 

To T1 pri. To feedback network (C13,C14 and 
R15,R16) on top of chassis 

Fig. 3: The under chassis wiring. 
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SUPER 
Use the form 
order received 

-BARGAIN 
below for your 
we shall substitute 

order. CONDENSERS 
items 

MUST 
of equal value. 

STOCKTAKING 
BE ORDERED BY STOCK NUMBER ONLY. 

SALE! 
If any sale item is 'sold -out' when 

ELECTROLYTIC 
Stock 

No. 

CAPACITORS 

Capacity Voltage Price 
No. 

Req'd £ s. U. 
Stock 

No. Capacity Voltage Price 
No. 

Req'd £ s. d. 

1 lui 6 4d. 39 100uf 275 216 
2 4uf 25 4d. 40 30uf 10 3d. 
3 4uf 4 4d. 41 2,000/2,000 25 7/6 
4 6uf 6 4d. 42 16uf 50 REV 21- 
5 3uf 25 4d. 43 16116 275 2/- 
6 64uf 9 4d. 44 16 275 11- 
7 20uf 6 4d. 45 350 12 9d. 
8 20uf 50 6d. 46 2014 275 11- 
9 30uf 15 6d. 47 250 50 2/- 

10 8uf 12 4d. 48 500 25 116 
11 8uf 6 4d. 49 400 15 11- 
12 luf 350 6d. 50 400 25 341. 
13 8/8/8 350 11- 51 64 275 1/9 
14 50uf 6 4d. 52 32/32 350 2/6 
15 100/200 275 6/- 53 8/8/8 275 1/9 
16 32 150 9d. - 54 500 6 6d. 
17 64 25 3d. 55 64 275 1/3 
18 100/200/200/50 275 7/6 56 25 6 3d. 
19 50/80 300 31- 57 100 9 8d. 
20 150/200 275 8/- 58 400 50 2/- 
21 24 275 11- 59 400 30 1/8 
22 10 25 3d. 60 500 4 3d. 
23 125 25 3d. 61 150 30 116 
24 2 150 3d. 62 64/32/8 275 2/8 
25 16/32 350 216 63 200 275 2/6 
26 32 275 116 64 40 6.4 3d. 
27 350 12 6d. 65 50 25 6d. 
28 75/75/75/75 150 2/6 66 250 50 119 
29 1 20 3d. 67 30 6 3d. 
30 12.5 40 9d. 68 100/100/50 275 5/- 
31 640 2.5 3d. 69 50/50/50 350 41- 
32 3.000 35 7/6 70 40/40/20 275 21- 
33 3,000 15 3/- 71 400 6.4 3d. 
34 3,000 30 71- 72 320 10 3d. 
35 250 70 2/- 73 32/32 275 
36 2,500 9 2/- + 25 + 25 2/8 

37 
32 50 4. 

TOTAL 8 750 12 119 

RESISTORS. 5% EXCELLENT QUALITY. 718 per 100 of any one value or 21- SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS 
per dozen of any one value. Less than 1 dozen 3d. each. Tick the values required. 10/- per 100 of any one value. 3/- per dozen of any one value. 
13 ohms 1 k ohm 5.6 k ohm 30 k ohm 130 k ohm 1.8 meg ohm Individual condensers 6d. each. 
22 ohms 1.5 k ohm 6.8 k ohm 39 k ohm 360 k ohm 3.6 meg ohm Available in following values. Tick those required. 
36 ohms 1.8 k ohm 7.5 k ohm 43 k ohm 430 k ohm 5.1 meg ohm 2 Pf 12 pf 50 pf 135 pf 250 pf 1,000 pf 
47 ohms 2.2 k ohm 10 k ohm 47 k ohm 470 k ohm 62 meg ohm 39 pf 15 pf 58 pf 140 pf 330 pf 1,100 of 
91 ohms 2.4 k ohm 16 k ohm 51 k ohm 560 k 4 Pf 18 pf 62 pf 158 pf 420 pf 1,500 pf ohm 7,5 meg ohm 220 ohms 3.3 k ohm 18 k ohm 62 k ohm 4.7 pf 22 pf 72 pf 170 pf 600 pf 2,200 pf 

620 k ohm 82 meg ohm 470 ohms 3,6 k ohm 22 k ohm 75 k ohms pf 25 pf 80 pf 180 pf 680 pf 2,500 Pf 
560 ohms 43 k ohm 24 k ohm 82 k ohm 12 meg ohm 9-1 meg ohm 6 pf 27 pf 82 pf 190 pf 800 pf 2,700 pf 
750 ohms 4.7 k ohm 27 k ohm 91 k ohm 1-5 meg ohm 10 meg ohm - 8 pf 30 pf 100 pf 200 pf 820 pf 3,000 pf or our selection (mixed) 6/8 Per 100_ 10 pf 39 pf 125 pf 240 pf 900 pf 8.200 pf 

TOTAL TOTAL 

COMPARE THESE PRICES!!! 
NULLARD POLYESTER GANGED STEREO POTS. 
CONDENSERS No. Price 250K, 2/6 each. TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER!!!! 
1,000 pf 3d. each 400V SKELETON PRESETS. P.N.P. Audio. Untested, unmarked. Mainly O.K., 101- per 100. 

1.500 pf 3d, Mixed, 6/- dozen. N.P.N. Silicon. R.F. types, unmarked. All Useable. 101- per 50. .. ., 
1,800 pf 3d, .. VOLUMECONTROLS.}meg.lmeg. Power Output (similar OC35). All Tested, 4/- each. 22.0.0. dozen. 
2.200 pf 3d. with D.P. switch, 2/- each. SILICON PLANAR. TRANSISTORS. All Tested. No Leaks or Shorts. 
45 of 6d. 160V TELEVISION REMOTE Gain of 20/50, 6d. each: 50/100, 9.1. each; 100/200. 11- each. Transistors 
.22 of 6d. 160V CONTROLS. Philips, contain 11' 7- similar to OCP71 (light sensitive). 2/- each. 

7 of Bd, ..12V 
1 

double.0! S reds way cable, 1seb 
1 125V of 6/- tors. 2 condensers. 1po- each. THYRISTORS. 400 volt BTY 79, 7/6 each; SCR 51 (10 amp.), 21 each. - (Cost 2.3.3.0.) RECTIFIERS. Latest type. All marked. 800 volt peak. 1 amp. mean 

Total THIN CONNECTING 
d /8. 1,000y 50/-. 

current d dozen.96a/-. 
2/8 each, 24/- zen, 2710.000BYZ 13 o 1( mp28 each, 24dozen 

CO-AXIAL CABLE. 27.10.0 100. 
25% discount lots of 100 per type. Black. 8d. yd. $150 yds. 
50% discount lots of 1,000 per type. CRYSTAL MIKES. 101- each. 

MAINS DROPPER TYPE RESISTORS. Hundreds of types from 7 ohm 
RECORDING TAPE GIVE-AWAY!!!! upwards. 1 watt to 50 watts. A large percentage of these are Multi -tapped 
ALL BRITISH MADE, BEST QUALITY. 5" 600', 7/3; 55" 900', 9/-: 7. 1.200', droppers for radio/television. Owing to the huge variety these can only 
121-; 3- 'odd -ends' -may be standard, long or double play -but minimum be offered 'assorted'. 101- per dozen. 
150', 2/3. 

SIGNAL INJECTOR KIT. 10/ - GIANT SELENIUM SOLAR CELLS. Last few to clear at half price! TRANSISTORISED 
Circular. 67 min. diameter, 51- each. 50mm x 37mm, 3 for 1,01-. TRANSISTORISED SIGNAL TRACER KIT. 10/ - 

TRANSISTORISED REV. COUNTER (CAR). 101 - 
RECORD PLAYER CARTRIDGES VERO -BOARD ACOS GP67/ 2, 15/- (Mono) ; GP91/3,201-(Compatible): GP9311 , 25l -(Stereo): 
GP94/1, 301- (Stereo, ceramic); GP93/1 With diamond needle. 32/8; 2}^xl"x 16 113 5-x3#'x15 5/6 3#'x34"x 1 4/9 

24' x 20' x 55 3/3 5T x 82 ' 5 516 3" x 231 x '1 4/7 GP94/1 with diamond needle, 37/8. 3#" 
5"x2}"x'15 

x 31" x 15 3/11 17" x 34" x .15 1418 5" x 31' x 1 5/6 
3/11 34"x2i"s .1 4/2 

TRANSISTORISED FLUORESCENT/LIGHTS. 12 VOLT. Spot Face Cutter, 7/6. Pin Insert Tool, 9/6. Terminal Pins, 318 for 36. 
8 watt 12" tube, Reflector type, 5918. l9 watt 18" tube. Batten type, 79/6. 
Complete with tube. Postage 3/-. Spot Face Cutter and flue 2}^ x 1" boards. 9/9. 

These prices cannot be repeated. Order now. Don't forget to add your name and address! Please include suitable amount to cover post and 
packing Minimum 2/-. 

G. F. M 1 LWAR D, DRAYTON BASSETT, NEAR TAMWORTH, STAFFS. 'Phone Tamworth 2321 
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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. 

T 
HERE are on the market several types of inter- 
com costing upwards of £2 10s., and there is no 
doubt that many readers could find a use for 

one, but doubt whether even this expenditure would 
be justified. The unit described here comes within our 
20s. limit and this expenditure may make it a viable 
proposition. It can easily be used as a baby alarm-it 
is certainly sensitive enough-merely by switching 
one of the units on permanently. 

Most of the commercially available units are 
arranged so that first a signal button is pressed and 
the unit is then switched on and the volume level 
set. Also nearly all of them can be used for "spying", 
that is, switching on by the master activates the slave 
microphone so that the master can eavesdrop. 

The unit described here is not fitted with a buzzer 
as calling over the unit is usually enough to draw 
the attention of the distant party. It cannot be used 
for eavesdropping (an undesirable, "Big Brother" 
type feature) and thus its installation can cause no 
offence. Since no volume control is fitted (this is 
really unnecessary for this type of equipment) only 
one control is made by either end to activate the 
unit. 

The Circuit 
The basis of the intercom is a simple amplifier 

which boosts the "microphone" output to feed a 
speaker. To make the project simpler and cheaper 
we use balanced armature earpieces which, by being 
switched, serve both functions as microphone and 

sw 2 

an 

82 
9V 

Slave unit 

SWIa 

-1111 
CI 
to 
10V 

LSI 

No. 8 

INTERCOM 

The two intercom stations. 

loudspeaker. These balanced armature earpieces are 
really marvellous pieces of design. They are 
extremely sensitive, have a perfect impedance for 
transformerless transistor work and are very cheap 
-mine cost me 2s., unfortunately from a retailer 
who doesn't do mail order. After the Take 20 
Electronic Organ I had a number of letters asking 
where to obtain these and I understand that they are 
no longer made and are in short supply. However, 
some are still available from various retailers, but 
this will not help those who can't obtain them. 
Eighty -ohm loudspeakers can be used in their place 
and these, even if a little more expensive and taking 
us over the 20s. limit, are available. 

The amplifier is slightly unusual and is an alterna- 
tive to the one described in Take 20 No. 1 as a very 
simple Lo -Fi (I imagine that's the opposite of Hi-Fi!) 
sensitive a.f. amplifier. It uses a p -n -p and an n -p -n 
transistor and is R -C coupled. The switching is 
straightforward; two batteries are used, one each in 

the master and slave sec- 
tion. This is done purely 
to enable a -three-wire 

SWID 

---A/1"/-y 
M 

Tr 2 
BCI69C 

Master unit 

Fig. 1: Intercom theoretical circuitry. 

i 

i 
rather than a four -wire 
connector to be used. 

In the normal position 
(as shown in Fig. 1) no 
current is drawn and the 
switch on the master is set 
to receive calls from the 
slave. The only thing the 
slave has to do is apply 
battery voltage to the mas- 
ter by making SW2. 

When the master makes 
a call the output from the 
amplifier is fed to the slave 
loudspeaker, its own loud- 
speaker is switched to the 
input, becoming the micro- 
phone. and the slave's 
microphone becomes the 
loudspeaker switched to the 
output of the amplifier. The 
master unit will, of course, 
override the slave. 
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LS1 

LS2 

Master 
unit 

BI 

Cl 

to x 

B2 

Slave 
unit 

Fig. 2: Component layout and wiring details. 

* components list 

R1 120kS2 qW miniature 3d. 
R2 6.8kL2 ,.WW miniature 3d. 
R3 1 MS/ 34W miniature 3d. 
C1, C2 10µF 1 O 2s. Od. 
Tr1 0071 or equivalent 1s. 6d. 
Tr2 BC169C or equiv. 2s. 3d. 
SW1 three -pole, 

two-way 3s. Od. 
SW2 one -pole, two-way 2s. Od. 
LS1, LS2 balanced 
armature earpieces 4s. Od. 

Miscellaneous: 
Paxolin boards, tagstrip 
battery clips 3s. Od. 

18s. 6d. 

Construction 
Both the sections are built on Paxolin panels about 

4; x 2. in. and all the components, including the 
battery, are mounted on this; the layout is by no 
means critical and the drawing is self-explanatory 
(see Fig. 2). 

Although it may be better if press button switches 
were used, these are not readily available and are 
rather dear compared with the rotary switches used 
here. Also, using rotary switches enables either of 
these units to be switched on permanently for use 
as a baby alarm. 

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'. Carts. 
C. & G. Electronic Servicing 
R.T.E.B. Radio/T.V. Servicing Certificate 
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, incl. professional -type 
valve volt meter-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. 

re 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Stewarts Road, London, S.W.8 

Please send me the ICS prospectus-free and without obligation. 

(state Subject or Exam.) _ 

NAME 

ADDRESS 

12/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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DESIGNING CLASS "A" TRANSISTOR OUTPUT STAGES 

THE purpose of this article is to show that it is 
possible to design an output stage operating in the 
class "A" mode, with very little involved mathe- 

matics. The design procedure is based on several "rules 
of thumb" and the assumption that the losses are 
negligible. 

A power amplifier designed by this method will prove 
to be a viable proposition, and gives the added satisfac- 
tion of being able to say "I designed and built it myself". 
For simplicity of design the input to the amplifier is 
transformer coupled, see Fig. 1. 

First we decide on the output power required and the 
supply voltage that is available. We then choose a 
transistor capable of meeting the specification. In this 
example, the required power is 2 watts and the power 
supply is to be a fully -charged car battery, the voltage 
of which will be about 14.5 volts. 

A transistor which will more than "fit the bill" is 
type 0C35, which is, incidentally, readily available on 
the surplus market. Ignoring any losses, the power 
required (Po) is equal to the peak collector current (1,) 
times the peak collector voltage (Ve), each divided by 
the square root of 2 to obtain r.m.s. values. 

The peak collector current can be determined thus: 

Po V2x 2 .. lc = P0(1/2) x V2 
Substituting our requirements this becomes: 

= 2v2 x 
14 55 = 278mA, or approx. 300mA. 

In class "A", the d.c. collector current and the peak 
collector current are similar, and can be considered 
equal. Thus the collector voltage and current are 14.5 
volts and 0.3 amps respectively. The voltage drop 
across Re is usually around 0.6 volts in power output 
stages. This value is calculated from: Re = V 

where V 

equals 0.6 volts, and le is considered equal to Io, which 
is equal to 0.3 amps. Thus here Re --=-2 ohms. 

The voltage from base to earth is equal to the base -to - 
emitter voltage (Vbe) of the transistor (normally 0.6 
volts in silicon, 0.4 volts in germanium transistors) plus 
the voltage drop across Re, in this case 0.6V. The 
voltage across R2 is therefore IV. By "rule of thumb" 
R2 is made equal to Re times 10, or 20 ohms (use 
preferred value 22 ohms). Thus the current through R2 
is equal to the voltage across R2 divided by R2, which 
equals in this example 45mA. 

The current through Rl can be considered equal, 
since the base current is very small in comparison with 
the bleed current through resistors Rl and R2. 

Thus R1-14.5-1-320 ohms (use 330 ohms). (The 45mA 

C. R. BOGGIS, M.A.P.A.E. 

Fig. 1: The circuit referred to in the text. 

voltage drop across TI can be ignored, the d.c. resis- 
tance being very small.) 

The output transformer requirements are calculated 
from the a.c. voltages and currents in the circuit. The 
peak collector voltage swing that can be utilised before 
"clipping" occurs is approximately 90 % of the supply 
voltage, or 13 volts in this example. 

The peak collector current swing available is, as 
previously stated, 300mA. The collector load should 
thus be 13 volts divided by 300mA or approx. 43 ohms 
in this case. The transformer should match this imped- 
ance to the actual load impedance used. A 3 ohm loud- 
speaker is to be the load here, thus the impedance ratio 
should be 43:3 ohms or the turns/voltage ratio should 
be V(43:3) or 3.8:1. 

The total input power that is required to drive the 
stage to full output is the voltage needed across Tl 
secondary times the current. This current is equal to the 
base current required. This is determined from the 
transistor characteristics, being the value of peak 
collector current divided by the ß value for the transistor 
at that current. Here, ß is equal to the range 25-75 for 
an 0C35. Choosing the mean, 50, and from previously 
calculated collector current 300mA, drive signal 
required is 0-3A divided by 50, which equals 6mA peak, 
or 4.2mA r.m.s. 

The peak input a.c. voltage is nearly equal to the sum 
of the base -emitter voltage, plus the voltage across Re, 
plus the peak a.c. voltage across R2 (6mA x 22 ohms). 

Thus, in this case, the drive voltage required is equal 
to 1.132V peak (0.4V+0.6V+0.132V) or 0.8 volts 
r.m.s. The total a.c. power required is thus 0.8 volts 
times 42mA, or 3 -4mW. The input impedance is 0.8 
volts divided by 4.2mA, that is about 200 ohms. Tl 
should be designed to match this impedance to the 
optimum load for the preceding stage. This can be 
designed along the same lines as the power amplifier 
discussed in this article. 
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Wharfedale 
ata #` xk ' 

Unit 3 y 8i4a a4f.s<3 a &bâ , , 

build -it -yourself 
high fidelity loudspeaker ki 

A big success right from the word `Go', the Wharfedale 
Unit 3 kit gives you a genuine hi-fi speaker system at a 
very low cost. 
Thousands of satisfied buyers will confirm how simple it 
is to build: assembly instructions are easy to follow, and 
include plans of two different cabinets. 

Each kit contains: 
8" Speaker covering the bass and middle ranges. 
Wharfedale tweeter with Cellulose Acetate Butyrate 
dome and plastic diffuser. 
Electrical cross -over unit. 
Acoustic wadding, wiring etc. 

The bookshelf speaker you can build yourself 
The Unit 3 kit'can be built into two cabinet sizes: in the smaller cabinet the system gives faithful reproduction of all 
musical sounds from 65-17,000 Hz: in the larger cabinet the range is increased from 40-17,000 Hz. Power handling 
capacity 15 watts; impedance 4-8 ohms. 

Recommended retail price, including purchase tax, only £10:19:6. Write for detailed leaflet, or see your dealer to -day. 

or - 4 RANK WHARFEDALE LIMITED, IDLE, BRADFORD, YORKSHIRE 

WHARF DALE 
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DE LUXE PLAYERS 
PORTABLE CABINET Asillus- 
trated To et standard 751_ 
player or autochanger 
RCS AMPLIFIER 3 WATT. 
Ready made and tested 
This is a 2 -otage unit using a 
triode pentode condenser 
coupled valve, giving 
3 watts output into a 
3 ohm loudspeaker. 
Tone and volume 
controls mounted on 
panel. Supplied with 
knobs, loudspeaker 
and valves UCL82, 
UY85. Frequency response 
50-12,000 cps. 59/6 Sensitivity 200mV. 

Poet 5/8 
each item 

AUTOC--LAGERS MONO. 
Balfour Princess 25.5.8 
BSR 8uperelim UA 25 £6.19.8 

SINGLE PLAYERS MONO BSR Mini Changer 88.19.8 
KMI Junior Maine £2.19.8 AUTOCHANGERS STEREO 
Garrard SRP22 £8,19.8 BSR 8uperelim .. _27.19.6 
SINGLE PLAYERS STEREO Garrard 1025 £7.19.6 
Garrard 81'26 MkII £12.19.8 Garrard 3000.... £12.19.6 

GARRARD TEAKWOOD BASE WB.1. Ready 65/' cut out for mounting 1025, 3000, 81'25, ATM, etc. 
GARRARD PLASTIC COVER SPC,1 for WH.1 66/_ 
BASE. Durable tinted attractive appearance. 

E.M.I. PICK-UP ARM. Complete with mono cartridge 29/8; 
XTAL GPM 1716; Stereo Ceramic 85/-. ACOS LP only 10/8. 

CRYSTAL MIKE INSERTS 
14" dia. 6/6; ACOS ll" d a. 9/8. BMa, 1" dia. 9/6. 
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0. 
CRYSTAL HAND MIKE, High Output 12/8 

PORTABLE TRANSISTOR 

AMPLIFIER PLUS 

DYNAMIC MICROPHONE 
A self-contained fully 
portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player 
Amplifier, etc. Attractive refine 
covered cabinet, size 12 x 9 ' 4in., with 
powerful 7 u 4in- speaker and four transistor one watt 
power amplifier plus ultra sensitive microphone. Uses PP9 
battery. Brand new in makers' 
carton with full makers' Only 9n Post 
guarantee. World famous make. / Free 

WEYRAD P50 -TRANSISTOR COILS 
RA2W 81n. Ferrite Aerial Spare Cores 6d, 
with car aerial co11 12/8 Driver Trans. LFDT4 ... 9/6 
Ose. P50/IAC 5/4 Printed Circuit, POA1... 9/0 
I -F. P50/2C0 470 ke/e 5/7 J.B. Tuning Gang 10/5 
and I,F. P50/200 2/- Weyred Booklet 2/ - 
Telescopic Chrome Aerials Na. extends to 23in. b/-. 
Ferrite Rode Only 8 x tin. 4/ -,5/ -- 
VOLUME CONTROLS Ohm Coax 81) yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED 
LIN. L/S 3/-. D.P. 5/- 40 yd. 23/-; 80 yd. 30/-. 
STEREO L/S 10/8, D.P. 14/e FRINGE LOW LOSSI /6 Edge 5K. S.P. Transistor, 51-, Ideal 025 lines yd. 
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 8 -WATT 
T.V. Type. Knurled Knob. STANDARD SIZE POTS. 
Valuer 
Carbon 30 K to 20m g. 4/6 10oOHMffiSio1D0óK. 7/6 

VEROHOARD 0.15 MATRIX 
S} x 5in. 318. 21 31ia. 3/2. 31 NM. 3/8. 3i ' Sin. 5/2. 

EDGE CONNECTORS 16 way 5/-; 24 way 7/8. 
PINS 38 per packet 3/4. FACE CUTTERS 7/8. 

S.R.B.P. Board 0.15 MATRIX Olin. wide Od. per 
Stine wide 9d. per lia,; 5in. wide 1/- per lin. (up to 171n.). 
S.R.B.P. undrilled 'hein Board 10 x Sin. 8/-. 
BLANK ALUMINIUM. CHASSIS 18 s.w.g. Stia, sides, 
7 x 4in., 5/8; 9 e 7in., 6/6; 11 e lin., 8/8; helm., 7/8; 
18 e Sin., 9/8; 14 x lita-, 12/8; 15 x 14ín., 15/ - 

,ALUMINIUM PANELS 18 s.w.g. 12 x 12ín., 6/8; 14 x gin. 
5/6; 12 x Sin., 4/8: 10 e. lin. 3/8; 8 x Bin. 2/8; 8 x 4ía. 1/8. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

lin. 18/- lin. 17/8 1tin. 19/8 lita, 24/- 2a/sain. 44/8 
tin. 16/- lin. 19/6 l}in. 20/8 Ilia. 29/- 21ín. 57/8 
lin. 16/9 It/rata. 19/8 lain. 21/6 tin. 39/- lin. sq. 88/8 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
8 P. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 4/8 each. 
1 p. 12 -way, or 4 p. 2 -way, or 4 p, 3 -way, 4/8 each. 
1 inch Diameter Wavechange "MAKITS" 1 p. 12 -way, 2 P. 
8 -way, 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way, 1 wafer 12/-, 
2 water 18/-, 3 water 24/-, 4 wafer 30/-. 5 wafer 36/-. 
TOGGLE SWITCHES. sp. 2/8; sp. dt. 3/e; dp, 3/8; dp. dt. 4/8 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive 35/ - 
LOW RESISTANCE HEADPHONES 3-5 ohms 39/8 
DE LUXE PADDED STEREO PHONES 8 ohms 79/8 

"THE INSTANT" 
BULK TAPE 
ERASER AND 42/6 
RECORDING Post 
HEAu 2/8. 
DEMAGNETISER 
600/260 v. A.C. Leaflet S.A.E. 

Tre 111111u1111/iII 

V11/ION 

BARGAIN STEREO/MONO SYSTEM 
Attractive Slim PLAYER CABINET with B.S.B. Stereo 
Autochanger, 8 valve Stereo Amplifier, two 81 in. LOUD- 
SPEAKERS. (Only 4 pairs of wire. to loin), f19.1 9.6 Carr- 10/6. S.A.E. for details 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
21150V ... 2/8 100/25V ... 2/- 8/600V... 
41850V ... 2/8 250/25V ... 2/8 16/600V ... 1216 
81450V ... 2/3 500/26V ... 4/- 18+16/500V ... 7/8 
16/450V ,,. 8/- 8+81450V... 3/6 50+50/850V ,,. 7/- 
82/450V ... 8/9 8+10/450V 8/9 80+100/050V... 11/8 
25/26V ... 1/9 16+16/450V 4/3 32+32e32/350v.8/- 
50/50V ... 2/- 32+82/850V 4/6 100+50+50/350v9/6 
SUB -MIN. ELECTROLYTIC&. 1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 
250mF 15V 2/-; 600, 1000mF 12V 8/6; 2000mF 25V 7/-. 
CERAMIC. 500V lyP to 0.01mF, 9d. 
PAPER 850V-0.1 Od, 0:5 2/8; ImF 3/-; 2mF 150V 8/-. 
500V-0001 to 0.05 9d; 0.11/-; 0.25 1/6; 0.5 8/-- 
1,000V-0.001, 00022, 0.0047, 0.01, 002,1/6; 0.047, 01, 2/6. 
SILVER MICA. Close tolerance 1 %. 5-500pF 1/-; 580-2,200pF 
21-; 2,700-5,600pF 8/8; 6,13000 0.01, mfd 81- each. 
TWIN GANG. "0.8" 208pF+178pF, 10/8; 3850, minia - 
tare 10/8; 500pF standard with trimmers, 12/8; 500pF 
midget less trimmers, 7/8; 500pF slow motion, standard 9/-; 
small 3 -gang 500pF 19/6. Single "0" 8650 7/6. Twin 10/8. 
SHORT WAVE. Single 10pF, 25pP, 50pF, 75pF, 1000F 
180pF, 200pF, 10/6 each. 
TUNING. Solid dielectric 100pF, 8000F, 5000F, 7/- each. 
TRIMMERS. Compression 30, 50, 70pF, 1/-; 100pF, 150pF, 
1/3; 2500, 1/6; 000pF, 750pF, 1/9; 1000pF, 2/8. 
RECTIFIERS CONTACT COOLED }wave 6OmA, 7/8; 
85mA, 9/8. SILICON. BYZ18, 8/-; BY100, 10/-, 
Full wave Bridge 75mA 10/-; 150mA 19/8; TV recta. 10/-. 
NEON PANEL INDICATORS 250v. AC/DC 318, Red, Green. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
} w., 1 w., 1 w., 20% 3d.;14 w. 8d.; 2 w. 1/-; 1 w. 10% 6d. 
HIGH STABILITY. 1 w. 1% 10 ohms to 10 meg., 2/-. 
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d. 
WIRE -WOUND RESISTORS 6 watt, 10 watt, 15 watt, 
10 ohms to 100K, 2/- each; 8 watt, 0.5 ohm to 8.2 ohms, 2/-. 

BRAND NEW TRANSISTORS 8/- each 
0071, 0072, 0081, 0044, 0045, AF117, 

MAT100, 7/9; MAT101, 816; MAT120, 7/9; MAT121, 8/8. 
REPANCO TRANSISTOR TRANSFORMERS 

TT45. Push Pull Drive. 9:1 CT, 0/-. TT48 Output, CT8:18/-. 
TT48. Interetage, 4.5:1, 8/-; TT52 Output 8 ohms, 20:1 8/. 
TT2314 PAIR 10 watt Amp. Transformers and circuit 35/-. 

TRANSISTOR MAINS POWER PACKS, FULL WAVE 
9 volt 500mA. Size 41 x 21 x tin. Metal case. 49/6 Crackle finish. Output terminals. On/off switch. 
Hall Wave 9 volt 50mA. Size 21 x 1}ín. Snap terminals 82/6 
9 volt 500mA. TRANSFORMER ONLY. 21 x 11 x 1ün. 10/8 

MAINS TRANSFORMERS 5/. each 
250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 19/8 
250-0-250 80 mA, 8.3 v. 3.5 a. 8.3v. 1 a, or 5 v. 2 a 30/- 
350-0450 80 A. 8.3 v. 3.5 a 6.3 v. 1 a, or 5 v. 2 a. 35/- 
800-0-300 v. 120 mA., 8.3 v. 4 a. C.T.; 6.3 v. 2 a... 45/ - 
MINIATURE 200 v. 20 mA., 8.8 v. 1 a. 2} x 2 x Min. 12/6 
MIDGET 220 e: 45 mA., 8.3 v. 2 a. 2.1 x 21 a Sin. ... 17/8 
HEATER TRANS. 6-3 v. It a., 8/8; 6.3 v. 4 a 12/8 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 15 amp. . 12/8 
GENERAL PURPOSE LOW VOLTAGE. Outputs 8, 4, 6, 
8, 8, 9, 10, 12, 15, 18, 24 and 80 v. at 2 a. 30/- 
1 amp., 8, 8, 10, 12,16,18, 20, 24, 30, 38, 40, 48, 80 85/ - 
AUTO TRANSFORMERS 0-115-280 v. Input/Output, 
Bow. 18/8; 150w. 80/-; 500w. 92/8; 1000w. 196/ -- 
CHARGER TRANSFORMERS. P. & P. 5/-. Input 200/250v. 
for 8 or Inv., 1; amp., 17/O; 2 amp., 21/-; 4 amp., 80/-, 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. l} amp. 8/9; 2 amp. 11/3; 4 amp. 17/6. 

COAXIAL PLUG 1/8. PANEL SOCKETS 1/8. LINE 2/-. 
OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 2/6, closed circuit 4/8; 
Chrome Lead Socket 7/8. Phono Plugs 1/-. Phono Socket 1/-. 
JACK PLUGS Std. Chrome 8/-; 3.5mm Chrome 2/8. DIN 
SOCKETS Chassis 3 -pin 1/6; 5 -pin 2/-. DIN SOCKETS Lead 
3 -pin 3/8; 5 -pin 5/-. DIN PLUGS 3 -pin 3/6; 5 -pin 5/-. 
VALVE HOLDERS, 9d.; CERAMIC 1/-; CANS 1/-, 

T.S.L. LOUDSPEAKER 
CROSSOVER HLP2 

2 -way crossover for 8 or 15 ohm 
speakers and tweeter.. 3 phono 
input/output sockets. 
Made to sell OUR PRICE 22/6 at 42/- Poet 2/8. 

Tape Spools 2/8. Tape Splicer 5/-. Leader Tape 4/8. 
Reuter Tape Heads for Collard models 2 track 21/- pair. 
PHOTO -ELECTRIC RELAY SYSTEM. 240v. A.C. Exciter and 
relay unit with cuira red Olier. For counting, door signals, 
alarms, etc. £12 POST FREE. 

MINI -MODULE 
LOUDSPEAKER KIT 

10 WATT 55/- CARRIAGE 5/ - 

Triple speaker system combining on ready cot baffle. 
lin. chipboard 15in.x Olin. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser- The 
heavy duty 5in. Bam Woofer unit has a low resonance 
cone- The Mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20-15,000 cps. Full instructions for 3 or 8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 x 10 e gin. Modern Scandinavian 94 in Poet fluted front design for Mini -Meddle 5/ 

BAKER 12in. 
"SUPERB" 
LOUDSPEAKER 
Suitable for all Hi-Fi Systems. 
Provides rich clear reproduction 
of the deepest bass and remark- 
able efficiency in the upper 
register. Response 20-17,000 
cps, 'Baker' double cone 
with special "Ferroba" ceramic 
magnet. Flux density 18,500 
Pause. Bass resonance 22-26 
cm, 20 watts rating. Voice coil 
8 ohms or 15 ohms. 

£15 Post 
Free 

48 -page Enclosure Manual 
6/9 post paid 
LOUDSPEAKER CABINET 
WADDING 18in. wide. 216 It. 

BAKER "GROUP SOUND" SPEAKERS- POST FREE 
'Group 25" 'Group 35" 'Group 50' 
12in. 6 ns, 12in. 81 ns 15m. 18 ns. 25 watt 9 35 watt 2 g . 50watt 9 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Goodman. Tweeter Nin 3 ohm 35/-, EEI 2f in 8 ohm 17/0, 
Horn Tweeter, 2-18kc/s, 10W 15 ohm 29/8. Crossover 1618. 
LOUDSPEAKERS P.M. 8 OHMS. 21ía 3in, 4in, bin, 7 x 4in. 
17/6 each; Olin 22/6; 8 x 5in, 21/-; 8 <. 21 in, 21/-; 10 x 81.. 
80/-; loin. or 12ín. Double cone 8 or 15 ohm, 39/6. 
E.M.I. Double Cone IN e 8ín, 3 or 15 ohm models, 45/-. 
DITTO with twin tweeters and %/over, 8 or 8 or 15 ohm 79/8, 
TEAK HI-FI SPEAKER ENCLOSURES. Fluted front; 
For 10-12ín. dia. £8.10.0; 18in. x Sin. -bin, round 24.14.8. 
loan. z bin--64 in. round, 23,18.6. 
SPECIAL OFFER! 8 ohm, 2}m; 8x4in; 80 ohm, 21in; 
16/n EACH 25 ohm, 8 x 41n; 35 ohm, lin; 

TYPE 15 ohm, 7 x 4in., 8 x Sin. 
Sin. LOUDSPEAKER UNITS 8 ohm 27/8; 15 ohm So/-; 
ELAC Bin, De Luxe Ceramic 3 ohm 45/-; 15 ohm 50/-. 
Sin. LOUDSPEAKER, TWIN CONE 3 ohm 85/-, 
5in. WOOFER. 8 watts mas. 20-10;000 cps. 8 or 15 ohm. 88/8. 
OUTPUT TRANS. EL84 etc. 416; MIKE TRANS. 50:1 8/9. 
SPEAKER COVERING MATERALS. Samples Large S.A.E. 

CASSETTE TAPE PLAYER 

Tapes 
not 
supplied 

Plays pre-recorded Mueicaasettee 
etc. Fully tranaietorised, built in 

speaker, powerful reproduction, 
constant tape speed, simple 

l+controls, 

oft/play and volume. 
Size e1 x h} a se 
Complete with earpiece e 

butteries and wrest strap. 

ONLY 99/g Ezt 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 
45 -page Eagle catalogue 5/- Pust free - 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superhet- Ferrite aerial. 9 volt. 
BARGAIN DE LUXE TAPE SPLICER. Cuts, 17/6` trims, loins for editing and repairs- With 3 blades 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlight. and sound effects to recordings. Will 
mix Microphone, records, tape and tuner with 59/6 separate controls into single output- 9 volt. 
BARGAINFM TUNER 88-108 Mc/s Six Transistor. Ready 
built. Printed Circuit. Calibrated slide dial £6.19.6 
tuning. Size 8 x 4 e Blin. 9 volt. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built, with volume control. 9v. 

* RADIO BOORS * (Postage 9d.) 
Practical Transistor Receivers 5/ - 
Practical Radio Inside out 4/8 
Supersensitive Transistor Pocket Radio 8/8 
High Fidelity Speaker Enclosures and Plans 5/ - 
Radio Valve Guide, Books 1, 2, 3 or 4 ea. 5/- No.6 ea 6/- 
T -V, Fault Finding 405/825 lines 8/8 
Shortwave Transistor Receivers 5/ - 
Translator Communication Sets 61 - 
Modern Transistor Circuits for Beginners 7/8 
Sub -Miniature Transistor Receivers 5/- 
Wireleas World Radio Valve Data 916 
At a glance valve equivalents 0/ - 
International Radio Station. Guide 210 
ReceiveforeiguTV programmes by simple modification 0/ - 
Valves, Transistors and Diodes equivalents Manual ...10/6 

MANUFACTURERS SURPLUS! 25/ - 
TAPE RECORDER CABINET. Grey/Red or 
Grey 2 -Tone. Resine covered. Sise 15 e 12 e 5l in. POST FREE 

POCKET MOVING COIL MULTIMETER, 49/6 0-1,000 AC./DC. obme 0 to 100k, etc. 
SUPERIOR ROVING COIL MULTIMETER 

99/6 0-2.500v. D.C. 20,000 ohms per volt, 0-1,000v. A.C. 
Ohms 0 to 8 meg. 50 Mhuroamps (Full list Meters S.A,E.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Handsome plastic cabinet, 20ít, lead 
and adaptors. For any radio, intercom, 
tape recorder, etc. S to 15 ohms. 
Sise: 75 x 58 x Sin. POST 2/8 0/ 

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS CUSTOMERS FREE CAR PARK CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Open 9-0 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 Cm). Full List 11- Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133 68 pass door. S.R. Stn. Se/hurst. Tel. 01-664-1665 
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ISEICONDUCTOR 
PART SEVEN 

IICHNOIOGI by M.F. DOCKER, M.Sc. 

IN the last two parts the operation of the minority 
carrier transistor was explained. These devices 
depend on the injection of carriers into a base 

region across which they diffuse towards the collector. 
They can thus be thought of as charge controlled 
devices. Shockley and his colleagues discovered these 
devices in 1948. They had been trying to make an 
amplifying device, though of a different type to that 
they found. Their idea had been to find a device whose 
conductivity was altered by changing the voltage applied 
to a separate electrode. They were looking in fact for 
a field controlled device which would not depend on the 
injection of minority carriers for its operation but 
rather on the regulation of the current carried by the 
majority carriers by a field in the device. It would thus 
be a majority carrier device and because the current 
would be carried by only one type of carrier it would be 
"unipolar". 

However because of the rather poor specimens of 
semiconducting material which were then available 
Shockley had very little success. It was not until 1958 
that the first field effect transistor was produced, by a 
French firm under the name Technetron. This was not a 
commercial device and it was not until 1962 that an 
American firm produced the first commercial f.e.t., 
priced at about 50s. 

The first f.e.t. devices were junction field effect 
transistors, or j.u.f.e.ts. Later a superior device became 
available, the metal oxide field effect transistor or 
m.o.s.t. This latter device has an insulated gate electrode 
and is sometimes called an insulated gate field effect 
transistor or in short an i.g.f.e.t. 

Junction Field Effect Transistors 
Before describing the method of operation of the 

junction field effect transistor it is perhaps best to 
describe its construction. The simplest geometrical 
arrangement is that shown in Fig. 1. It consists of an 
n -type slice of silicon into which a heavily doped 
p -type layer is diffused to form the gate of the transistor. 
Contacts are provided at either end of the slice by 
n+diffusion, giving ohmic contacts which are called the 
source and drain terminals. Practical devices are con- 
structed by a double diffusion process. A p -type sub- 
strate is used and an n -type channel region diffused into 
it. A second diffusion of p -type material then forms the 
gate region. Such a structure is shown in Fig. 2. 

Returning to the simple structure shown in Fig. 1 it 
will be seen that if the gate electrode is made negative 
with respect to the source the junction will be reverse 
biased. Consequently a depletion layer will extend 
into the n -type silicon. If at the same time a voltage is 
applied between the source and drain electrodes a 
current will flow through the channel of n -type silicon. 
By definition the source terminal is that from which 

r 

the current carriers originate and the drain terminal is 
the one to which they go. 

Junction f.e.t. Characteristics 
In this example the source is the negative terminal and 

the drain is positive, thus there is a potential drop 
between these electrodes. Near the source the reverse 
bias across the junction will be essentially the same as 
the gate to source voltage, Vgs, but nearer the drain the 
reverse bias is greater because of the voltage drop across 
the drain to source channel region. The result of this is 
that the channel available for conduction is reduced in 

Gate (p' -type silicon) 

Source 

Drain 

n -type silicon Depletion region 
Fig. 1: Basic junction field effect 
transistor and its equivalent circuit 

and biasing. 

Fig. 2 (below): Practical junction 
f.e.t. structure. 

Substrate 

width so that the resistance between the source and 
drain electrodes is increased as the drain current 
increases. Eventually, the channel is reduced to such 
a width that further increase in the drain to source 
voltage produces no increase in the drain current. Of 
course the channel is never completely closed as this 
would lead to zero drain current, with a resultant fall in 
the potential drop between the drain and source and a 
widening of the channel once more. The voltage at the 
gate which produces an essentially constant drain current 
is called the pinch off voltage, Vp. This depends very 
much on the construction of the device and at present 
most of the commercially available field effect transistors 
have a large spread in their pinch off voltages. 
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Fig. 3: Curves showing variation in drain current with drain 
voltage for different gate voltages. 

From the characteristic curve shown in Fig. 3 it is 
seen that at high drain to source voltages the drain 
current suddenly increases. This is because of our old 
friend the avalanche effect. The large voltage is in effect 
in series with the reverse voltage across the gate junction 
and produces avalanching in this region. This effect 
sets a limit to the maximum voltage that can be applied 
to the f.e.t. either directly to the gate or via the drain 
supply. 

It is possible to make both n- and p -channel junction 
field effect devices. The n -channel device gives a de- 
creased drain current if the gate is made negative whilst 
p -channel device gives a decreased drain current if the 
gate is made positive. 

Insulated Gate Field Effect Transistors 
A later addition to the range of the majority carrier 

devices was the insulated gate field effect transistor. 
Although the input resistance of the gate electrode of 
the junction f.e.t. is high, often being of the order of 
100M S2, that of the i.g.f.e.t. is often up to 101452 or 
100MMS2. This is of course of immense value in high 
input impedance instruments used in laboratories and 
for circuits requiring low loading of previous stages. 

The insulated gate field effect transistor, or metal 
oxide silicon transistor as it is more usually called, is 
made by diffusing into a p -type substrate two heavily 
doped n+ regions which act as source and train elec- 
trodes, being separated by perhaps 1 mil. A layer of 
silicon oxide is then grown over the top of the device 
and two holes are etched in this to enable metal con- 
tacts to be attached to the source and drain. A further 
layer of metal is attached to the oxide over the region 
between the source and drain as seen in Fig. 4: this 
becomes the gate terminal of the complete device. 

Gate Drain 
Source (metal contact) 

1 1+ + + + + + +l 1 

P 

Si 02 

Substrate 

Fig. 4: Structure of an enhancement -mode insulated gate field 
effect transistor. 

Fig. 5: Enhancement -mode insulated gate field effect transistor 
characteristic curve. 

The operation of the m.o.s.t. is explained quite 
easily by considering the arrangement of Fig. 4. If the 
gate is made positive with respect to the substrate an 
electric field will be developed and will induce charges 
on the surface of the semiconductor. Since the field is 
directed into the surface negative charges will be in- 
duced by the force acting on the atoms in the semi- 
conductor. In this way a layer of negative charge is 
produced between the source and drain, which results 
in a decreased source to drain resistance and an increase 
in the drain current. 

Enhancement Mode Operation 
The layer of induced charge is called an inversion 

layer because the charge carrier is of opposite type to 
that in the bulk of the semiconductor. This arrangement 
is called the enhancement type of m.o.s.t. as the con- 
ductivity of the channel is enhanced by application of 
the gate potential. It is characterised by the fact that 
very little current flows through the channel when there 
is no field at the gate. A curve showing the relationship 
between the drain current and the gate voltage of a 
typical m.o.s.t. of the enhancement type is shown in 
Fig. 5. It is seen that only a very small current flows 
through the device until a gate threshold voltage Vgst 
is reached. This threshold voltage varies from device to 
device and is the voltage required to produce the in- 
version charge layer. 

Gate 

I I_ 
3371 II II SiO2± 

n 

Drain 

. + + + + 

[;;Sto 

n- layer with 
deletion layer 

Substrate 

Fig. 6: Depletion -mode i.g.f.e.t. construction. 

Depletion Mode Operation 
A second type of insulated gate f.e.t. exists, called a 

depletion type device. This has an n -type layer diffused 
into the region between the source and drain as can be 
seen in Fig. 6. Consequently a considerable current 
flows through the device when there is zero applied 
gate voltage because of the conductivity of this channel. 
However if the gate is made negative relative to the 

continued on page 622 
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Produced by experts for Engineers, Students and Enthusiasts 

This is the book you've been waiting for! Over 
200 information -packed pages. Circuits for 
audio amplifiers, record players, tape recorders, 
f.m. tuners and portable radio receivers up to 
hi-fi standards, all designed and proven 
in Mullard laboratories. 
Mullard publications are renowned for the 
technical authority of their contents and the 
clarity and style of their presentation. 
`Transistor Audio and Radio Circuits' is another 
outstanding example -there's bound to be a big 
demand. 

It's handy sized and strongly bound. 
Tremendous value at 30/-. 
Get your copy from your local radio retailer, 
bookshop or direct from Mullard (cash with 
order) 32/- per copy including postage and 
packing. 

Mullard 
Mullard Limited, Distributor Sales Division, 
Mullard House, Torrington Place, London W.C.1. 

NT158 
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Quality Transistor Radios 
to build yourself 

backed by our 
after sales service 

NEW! roamer eight mkl 
WITH VARIABLE TONE CONTROL 
7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SWI, SW2, SW3 and 
Trawler Band. Built In Ferrite Rod Aerial for Medium and Long Waves. Five section 22ín. 
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 transistor. phis 3 diodes. Famous make Tin x din. Speaker. Air spaced ganged tuning 
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive 
race in rich chestnut shade with gold blocking. Size 9 x 7 x 4in. approx. First grade components. 
Easy to follow instructions and diagrams make the Roamer 
Eight a pleasure to build. Total Building Costs }L - 
Parts Price List and Easy Build Plans 5/- (FREE with parto). 

roamer seven mkIV 
SEVEN FULLY TUNABLE WAVE. 
BANDS-MW1, MW2, LW, SW1, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Five Section 22ín. 
chrome plated telescopic aerial for 
Short Waves-can be angled and 
rotated for peak S.W. 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 omdenser. Volume/cn/uti 
enntrnl, wave change switches and tuning control. 
Attractive cave with carrying handle. Size 9 x 7 x 4in. 
approx. First grade components. Easy to follow instructions 
and diagrams make the Roamer 7 a pleasure to build. Parte price. het and eaes build plane 3l- (FREE with partel, 
Poruonal Earpiece with switched socket for private listening, 5/- extra. 

Total building costs 

6.19.6 

£5.19.6 

P&P7/6. 

P.O. P. 7/6 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black 
with red grille and 
cream knobs and dial 
with polished brass in- 
serts. Size 9 x 51 x 21in. 
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. All top grade components. Push pull 
output. Ample power to drive a larger speaker. Parts price list 
and easy build plans 5/- (FREE with parts). Earpiece with 
switched socket for private listening 5/- extra. 

Total building costs Q 6 
P & P 5/6 Q 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Size 51 x 14 x 
3din. Tunable over both Medium and Long Waves 
with extended M.W. band for easier tuning of 
Luxembourg, etc. All first grade components - 
7 stages -5 transistors and 2 diodes, supersensitive 
ferrite rod aerial, fine tone moving coil speaker, 
also Personal Earpiece with switched socket for 
private listening. Easy build plans and parts price 
list 1/6 (FREE with parts). 

Total building costs 

44'6 P. Er P. 

3/6 

roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case with gilt fittings. Size 74 x 54 x 
llln. Tunable on Medium and Long waves, two 
short waves, Trawler Band Pius an extra M.W. band 
for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
waves All top grade components. 8 stages -6 
transistors and 2 diodes including Micro -Alloy R.F. 
Transistor, etc. (Carrying strap 1/6 extra). Easy 
build plans and parte price list 2/-. (FREE with 
parte). 

Total building costs 

79'6 P. Et P. 

4/6 

* Callers side entrance Stylo Shoe Shop 

* Open 10-1, 2.30-4.30 Mon -Fri. 9-12 Sat 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive ease with red speaker grille. Size 
64 x 4¡ x ifin. 7 stage -5 transistors and 2 diodes, ferrite rod aerial, tuning condenser, volume control, fine tone moving coil speaker Total building costs 
also Personal Earpiece with switched socket for private listening.. All, first grade com- , 6 P. Et P. 
ponente. Easy build plans and parts price list 3/9 
1/6 (FREE with parts.) 
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RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose f please send items marked 

ROAMER EIGHT 

TRANSONA FIVE D 
POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 

ROAMER SIX 

D 

Parts price list and plans for 

Name 

Address 

612 

PW12 
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NOISE 

M. WALLIS 

ß 
ANYONE who has tried DXing will know that one 

of the limitations on receiving those prized stations 
is the background noise, static etc. Frequently one 

can hear a station below this noise but it cannot be 
identified for sure because it is swamped by the noise 
level, and of course increasing the volume doesn't help. 

Others may be interested in very old 78r.p.m. records, 
some of which have a very low modulation level com- 
pared with the inevitable scratches; here the audio 
limiter will work well, although it is primarily designed 
for radio use, fitting between the phone output socket 
and the headphones. 

Most good communication receivers are fitted with a 
noise limiter which automatically adjusts itself to limit 
just above the level of the incoming signal. There is how- 
ever a strong disadvantage in this system; the limiter 
will only cut signals above the average and of course the 
noise itself contributes to that average. Such a limiter, in 
heavy noise conditions, will limit the peaks of the noise 

1 C4 
loo 

JACK 

R3 
2.2M 

R4 
120K 

Tr1 
OC71 Tr2 

OC 71 

VR I 

500K 

R5 
5.6K 

NOISE 
11M1TER 

rather than that of the signal. Simpler non -automatic 
noise limiters do not suffer from this, but since they 
cannot be controlled are virtually ineffective on weak 
signals. 

The unit described here not only overcomes these 
problems but requires no modification to the set; it is 
a self -powered unit which is fitted between the set and 
the headphones. It doesn't matter whether the phones' 
take-off point is immediately after the volume control 
or across the loudspeaker, it will work equally well on 
both. 

In addition to acting as a limiter in the normal man- 
ner it is also extremely effective at reducing the effects 
of side -band splash caused either by a close adjacent 
transmission or cross -modulation within the receiver 
itself. The unit can be adjusted so that the wanted 
signal is at comfortable listening level and the splash 
only reaching that level at a maximum. In addition 
treble cut is incorporated in the circuit making this even 

less objectionable. 
As well as doing all the 

Q-1-0 
0 SWIO 

I 

¡ BI 
9V 

o- 1I 
JACK 
SOCKET. 

/7777 

1 

T 

Fig. 1: The audio noise limiter using transistors biased almost to cut-off for clipping noise. 

* components list 
Resistors: 

R1, 3 2.2Mí VR1 500k1 log. 
R2, 5 5.6k0 VR2 5kí log. 
R4 120kí 

Capacitors 
Cl, 2, 3 5SF, 12V 

Transistors 
Trl, 2 0071 

Miscellaneous 
SW1 2 pole, 2 way slide switch. Phone jack; 
9V battery, knobs, chassis/case, Veroboard, rubber 
grommet, soldering tags. 

above it provides audio 
gain-useful when the audio 
stages are working flat out 
and the signal is still too 
quiet. It has another advan- 
tage over more conven- 
tional diode type clippers in 
that it "rounds off" the 
clipped signal rather than 
converting it into a sort of 
square wave which is heard 
as a nasty "rasping" sound. 
The same circuit can be 
used as a speech compressor 
for transmitters and similar 
equipment. 

The Circuit 
The output from the receiver is connected across 

VR1, a 500k12 potentiometer. Its high value prevents it 
loading previous stages in certain types of radios, at the 
same time this value works perfectly well for all in- 
puts. (It may be found that with VRI at its maximum 
setting the input impedance of the transistor loads pre- 
vious stages on certain radios. This will not generally 
matter as the control will rarely be on maximum but can 
be overcome by fitting a 47k S2 resistor between the in- 
put and the top of VR1.) 

The signal is fed to the base of Trl via Cl which acts 

613 



ICI 

(B) 

(D) 

(A) A typical incoming audio signal with noise peaks apparent. 
(B) A diode type noise limiter will clip the peaks squarely, 
causing splatter. (c) The first stage of the audio limiter (Fig. 1) 

will clip and round off the lower peaks. (D) TR2 completes the 
process by flattening the upper peaks. 

as a d.c. blocking capacitor. Tr1 is biased by R1, 
2.2M12; in small signal conditions this acts as a linear 
amplifier but with high level signals the positive peaks 
will bias Trl towards cut-off. Phase inversion takes 
place in Trl since it is arranged as a common -emitter 
amplifier and the signal is fed via C2 to the junction of 
R3 and R4. R3, 2-2M S2 provides the bias for Tr2 while 

3 

s 

6 

e 

9 

Solder Tog 

6 e CD! F a e I 

r -{L 
VR 

Jack Socket 

F In a 4 BA.Scre.. 

SW I 

Battery -re 
Battery 

1 

Fig. 2: The rear view chassis layout and component grouping 
on the Veroboard. The soldering tag connects to Fl. 

The rear view o. the limiter. 

R4 attenuates the signal so that the cut-off points will 
be the same as for Trl. 

Negative peaks were unaffected by Tr1 but. after in- 
version they become positive peaks and are limited by 
Tr2. The output from Tr2 is taken via C3 to the top of 
VR2 which acts as a straightforward volume control. 
This is necessary as the level at which it is required to 
limit is not necessarily the level at which you want to 
listen. 

SW 1 in the on position as shown in Fig. 1 provides 
battery power to the unit and also the headphones to the 
output of the limiter. In the off position the battery is 

disconnected and the phones taken directly to the in- 
put, making the limiter inoperative. This enables the 
limiter to be permanently connected and makes for easy 
comparison between the corrected and uncorrected 
signal. 

Construction 
The prototype was built into a small aluminium case, 

4 x 2 x 2in., which was supplied with a flanged lid. 
These small instrument cases are fairly widely available 
but if difficulty is experienced a small aluminium case 
can be made up or another type of box (even plastic) 
used. All the components are mounted on the lid as 
shown in the photograph. The two transistors and 
associated components are mounted on a small piece of 
Veroboard 13 x 9 holes. 

The centre hole of the board is drilled out to take a 
4BA screw and six adjacent holes should have the copper 
strip removed as shown in Fig. 2. The board itself is 
mounted behind the two variable resistors on a l i4in. 

screw and held by a couple of 4BA nuts. A solder tag 
should be fitted under the top nut and a wire from this 
taken to the positive strip. Apart from the above 
points construction is perfectly straightforward if Fig. 2 

is carefully followed. 

Usage 
After checking that all wiring etc. is correct, with the 

slide switch in the off position, plug the unit into the 
radio and the phones into the unit. Set the volume of 
the radio to a comfortable level. Now switch the unit on 
and adjust VR1 to a level just below a point where 
rasping is heard and distortion is not noticeable. Above 
this point the limiter is overloaded and the transistors 
are completely cut off. Next set VR2 to a comfortable 
listening level. VR1 and VR2 will have to be set for 
each signal heard but a considerable improvement will 
be heard between the unit inserted and out of circuit. A 
little practice to achieve the best balance between re- 
ceiver volume, limiting level and output level is needed 
but after this it should be invaluable for DX listening. 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on +in. chipboard baffles. All speakers 
are ex -TV high quality with hi -flux magnets carefully matched and tested. 

COWDREY FIVE. Specially designed Corner 
Cabinet; Fitted rubber feet. 201 x 13 o 71in. 
deep. Finished in natural teak veneers with 
Vynair front. Fitted 8 e 3in., 7 x 4in. and three 
5in. round speakers wired in series to match. 
15 ohm impedance (handles 15 watts). 
£6.6.0. P. & P. 8/6 each. 

ADASTRA DOUBLE 5 stereo solid state amplifier housed in hand- 
some cabinet veneered in natural teak. Size 111 x 6 x 51in. 10 Transistors 
-power output 5 watts peak per channel. 220-240v AC. Output i mpedance 
12 to 15 ohms (our Cowdrey speaker system eminently suitable). Smart 
blue escutcheon. £14.14.0. P. & P.1016. 

SCOTT. The elegant tapered cabinet, for table 
or wall mounting measuring 101 x 16 x 51in. deep, 
is attractively finished in black cloth with a 

striped grey Vynair front fitted with 13+ x 8in. 
speaker with volume control. Please state im- 
pedance required -3 or 15 ohm. £4.5.0. P. & P. 
7/6 each. Fitted with E.M.1. 13 x 81n. speaker and 
twin tweeters, 15 ohm impedance capacity 10 

watts 30/- extra. 

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,000 line, 10in. 
round, 10 x Gin. 3 ohm or 15 ohm. 48/6, P. & P. 316.8ín. round 15 or 
3 ohm, 42/6, P. á P.3/6. E.M.I. 13) x 8in. 3 ohm, 45/-, 15 ohm 4816. 

P. & P. 1/6. E.M.I. 3in. tweeter 17/6, P. & P. 1/6. E.M.I. 131, x 8in. 
fitted two 21in. tweeters. 15 ohm 7716, P. & P. 4/6. E.M.1. 13+ x 8in. 

CAXTON COLUMN. This is a col- 
umn cabinet 23r -e-, x 5+ x 51in. deep 
fitted with three speakers. Handles 8 

watts and will improve the quality of 
any tape recorder or record player. 
Finished in wood grain cloth with 
sandstone Vynair front it is a real 
bargain at 50/6. P. & P.10/6 each 

ELF. An extension speaker of 
quality. 9 x 51 x 3}fn. veneered 
in natural teak, with smart gold 
and brown Vynair front trimmed 
with white. Fitted re -conned 
5i n.3 ohm speaker. The baffle is 
half inch thick. A real bargain 
at 37/6. P. & P. 3/6. 

IMP. Wedge shaped ex- 
tension speaker cabinet 
is fitted with 7 x 4in. 
speaker. Covered in wal- 
nut wood grain cloth with 
fawn Vynairfront,keyhole 
slot in back. 71 x 611n. 
Only 25/6. P. & P.416 each. 

(15 ohm) Hi-Fi quality £5.19.6, P. & P.4/6. E.M.I. Woofers, 

ex 611 i n. square, B ohm, 59/6, P. á P.416. E.M.I. Crossover, 

16/6, P. á P.1/-. EAGLE Crossover units 3 or 16 ohms. 16I-, 

P. & P.1/-. Bakers 12i n., 25 watt 15 ohm £6.6.0, P. & P.3/6 - 

BROADWAY 
92 MITCHAM 

TEAK PLINTH AND PERSPEX DUST 
COVER for 8P25 etc. 26.6.0. P. & P. 5/.. 

VYNAIR. Widths from 40 to 54in , 1716 
yd. off roll. P. & P. 1/9. i yard, 91-, 
P. & P. 1/9. Send 1/- stamps for samples. 

SPEAKER MATCHING TRANS- 
FORMERS. 3, 7, 15 ohms, 0 watt, 1116. 
P. & P. 1/6. 

MICROPHONES: Xtal Hand Mikes. 
81201 with stand, 5418. P. & P. 316. 
ACOS Mike 45, 211-. ACOS Mike 40, 
18/6. Dyn. Mike DM -391, 30/-. CM21 
X tai, 12/6. Telephone Pick-up, 10/6. 
P. & P. 1/-. Xtal lapel Mike, 716. Guitar 
Mike, 12/6. P. & P. 1/-. 

FERROX RODS: 6 x ehein., 2/6; 4) x 

2/-; fix 'in., 216; 8 r. in., 31-. 
P. & P. 1/- each. 

FERROX RODS WITH COILS, 4) o :in., 
3/6; 8 x 5/16ín., 5/6. P. & P. 11- each. 

ROTARY SWITCHES: '2 Pole Mains 
Switch, 3/-; 1 pole 12 way, 2 pole 2 
way, 3 pole 3 way, 3 pole 4 way, 4 pole 
:f way, 3/6 each. P. & P 1/-. 

TRANSISTOR SPEAKERS 8 ohm Sin., 
8/6. 3fn., 10/6. P. & P. 1/-. 

CARTRIDGES. Stereo: Sonotone 9TA 
H/C Diamond, 47/6. 9TA Sapphire, 
3716. 9TA Sapphire, 30/-. Rosette 6105 
Medium Output, 28/6. 6106 High Out- 
put, 28/6. DCS84 Stereo Compatible, 
22/6. Awe OP93/1 Sapphire, 3716. 
GP94/1 Sapphire, 39/6. OP81 Diamond, 
42/-. 0P91 Stereo Compatible (High, 
Medium or Low Output), 26/-. TA800 

B.everts 
Philips A(13301, AG3306 to 

S.R. 8X111. Plug-in head complete 
with cartridge, 501-. TA700 equivalent 
to B.S.R. SXIM, 35/-. Japanese 
equivalent to B.S.R. TC8, 36/, 
Mono: Aeos GP6712 will replace Collaro 
and Garrard Mono cartridges, 1818. 
T.T.C. Crystal High Gain, 16/-. B.S.R. 
TCBH Sap. equivalent, 26/-. Sonotone 
2TSS, 15/-. P. at P. 1/6. 

EARPIECES WITH CORD and 3.5 mm. 
plug. 8 ohm magnetic, 31-.250 ohm, 4/-. 
180 ohm with clip, 6/6, Xt:d. P. & P. 6d. 

(Few minutes from Tooting Broadway Underground Stn) PIANO KEY PUSH BUTTON SWIT- 
CHES. 7 button inc. mains on off. 6 

ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Closed all day Wednesday) hanks of 6 P.C.O., 8/6. P. & P. 11-. 

Electronics 

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. 
REVERBERATION AMPLIFIER. Self-contained 
transistorised battery operated. An entirely differ- 
ent approach to sound reproduction. 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. 71 x 3 x 4¢01. 
210.4.0. P.P. .8 les. 61-. 

POWER CONTROL- 
LER. Power at your 
finger tips. Not merely 
half wave control but 
full wave. A single 
variable control gives 
zero to full power. 
Lses latest /hemp 
3kW triac and special 
triggering device. Ideal 
for all types of light- 
ing, res, motors, 
drills, etc. Complete 

with box, power socket, cables, etc.. In kit form 
with easy to follow instructions 68.9.8. Ready 
built 69.4.8 plus 5/6 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. Driven your 12 volt 
relay. In kit form with full instructions, 42/6. 
Ready built, tested and guaranteed, 82/6 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 27/8 
post paid. Ready built in an attractive black and 
white polythene case 37/6 poet paid. 
MORSE OSCILLATOR. PC board, transistors, high 
stab. components, battery carrier, ear piece. 
Adjustable tone. Just attach your key. Drives 
phones or speakers. In kit form 17/6 post paid. 
Ready built in similar case as above, 25/- post paid. 
MST ARRIVED IN STOCK. Texas transistors. 
Complementary symmetry. Driver, NPN, PNP 
output. The set of three ONLY 6/6 poet paid. 
Free lists wills every order. For lists only send 1/6 
(deduetable from first order). 

SHOAVE H.A. C. KITSRT-W 

WORLD-WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, ' H.A.C." were the Original 
suppliers of Short -Wave Receiver Kita for the 
amateur constructor. Over 10,000 satisfied 
cuotumera-including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1968 RANGE 
One -valve model "DX", complete kit -price 5818 
(Postage and packing 3/6). 
Customer writes: -"Definitely the beat one -valve 
B.W. Kit available at any price. America and 
Australia received clearly at good volume," This 
kit contains all genuine short-wave components, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, se all our 
products -fully guaranteed. Full range of other 
B.W. kite still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C.r" SHORT-WAVE PRODUCTS 
29 Old Bond Street. London W.1 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element. 37/6. 
11 element, 451-. 14 element, 52/6. 18 
element, 60/-. Wall Mounting with 
Cranked Arm, '7 element, 801-. 11 element, 
67/-. 14 element, 75/-. 18 element, 82/6. 
Mast Mounting with tin. clamp. 7 element. 
42/6. 11 element, 551-. 14 element, 621-. 18 
element. 70/-. Chimney Mounting Arrays, 
Complete. 7 element, 72/6.11 element, 801-. 
14 element, 87/8.18 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). Tele- 
scopic loft, 25/-. External 
S/D, 30/-. "H" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array, 30/-. 5 
element, 40/-. 7 element 
50/-. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. 

Loft 1+ 40/-; +3. 
ined 

B1B+5, 
50/-; 1+7. 60/-- Wall 
mounting 1+3. 57/6; 1+5, 
67/6; Chimney 1+3, 67/6; 
1+5. 75/-. 
VHF transistor pre - 
amps. 75/-. 

COMBINED BBCI - ITV - USC2 
AERIALS 1+3+9, 70/-. 1+5+9. 80/, 
1+5+14, 90/-.1+7+14,1001-. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S/D. 15/-. "H", 32/6. 
3 element, 55/-. External units available. 
Co -ax. cable 8d. yd. Co -ax, plugs. 1/4. 
Outlet boxes, 5/-. Diplexer Crossover Boxes. 
13/8. C.W.O. or C.O.D. P. & P. 6/-. Send 8d. 
stamps for illustrated lists. 
Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
40-41 MONARCH PARADE 
LONDON ROAD, MITCHAM, 

SURREY 01-648 4884 
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P.W. GUIDE TO 

PART 12 
BOTH germanium and silicon diffused diodes are 

available but due to the greater operating 
temperature and low reverse leakage of silicon 

devices they have virtually eliminated germanium 
diodes for power rectification. Diffused diodes are 
capable of passing high currents and can be made to 
close tolerances to give the required reverse charac- 
teristics. They are robust and reliable and therefore 
ideal for general purpose applications. 

A further increase in robustness is obtained in the 
glass encapsulation by using a technique of inserting 
molybdenum blocks between the junction and the 
lead -out wires. These blocks match the glass and 
metal temperature coefficients and thus remove the 
requirement for the "S" -shaped connection. Such 
devices are sometimes referred to as "whiskérless dif- 
fused diodes" and despite the construction are 
obtainable at prices between 2s. and 5s. each. 

Avalanche Diodes 
The avalanche diode is a development of the dif- 

fused construction which considerably reduces fail- 
ures due to reverse voltage transients. To enhance 
the avalanche breakdown protection the periphery 
of the diffused junction is chamfered to a fairly criti- 
cal angle. The slice is then cleaned and the edge 
treated with varnish or resin. 

The chamfering affects the edge irregularities and 
properties. During transient switch -off the current 
flows mainly in the periphery of the junction and 
as a result this technique enables the diode to with- 
stand greater transients. The avalanche rectifier is 
therefore particularly suitable for applications in 
which transients are likely to be encountered-such as 
high-speed power switching. It must be remembered 
however that the avalanche diode does not have a 
higher frequency response than the normal diffused 

r 

Rectifier 
Lassernbly 

(a) Centre tapped (b) Bridge 

Fig. 10: Basic rectifier assemblies. 

M. K.TITMAN, B.Sc.(Eng) 
rectifier and is only suitable for power switching 
below 20kHz before derating for switching losses is 
necessary. 

A development which does lead to an increased 
working frequency is the addition of gold to the 
diffused junction. The gold reduces the recombina- 
tion time of the charges within the junction on 
switch -off and considerably reduces the switch -off 
time. Most fast switching rectifiers operating with 
up to 50kHz squarewaves utilise this modified con- 
struction. 

Gold -Bonded Diodes 
Signal diodes which utilise this addition of gold 

are referred to as gold -bonded diodes and are avail- 
able in both silicon and germanium materials. As 
they are manufactured to give increased frequency 
of operation germanium is often used and germanium 
gold -bonded diodes have high frequency character- 
istics closely approaching those of the point contact 
diode. 

Planar Epitaxial Diodes 
Another form of construction which has resulted 

in increased switching speeds is the planar epitaxial 
construction. This method of forming the junction 
utilises silicon dioxide as a masking layer and a 
photographic etching technique: it is explained fully 
in other parts in this series. The encapsulation for 
signal diodes is usually glass as shown in Fig. 8 
but plastic encapsulations are now appearing with 
a resultant reduction in cost. 

Planar diodes are reliable and are used in high- 
speed switching circuits such as computers. Several 
power rectifiers are now available with this form of 
construction which gives increased switching perform- 
ance, although at the present time they are con- 
siderably more expensive than diffused rectifiers. 

Bridges and Assemblies 
The general use in industrial and commercial appli- 

cations of plastic encapsulation has led to the intro- 
duction of diode rectifier assemblies encapsulated in 
plastics. These assemblies are available in various 
forms of which the bridge rectifier and centre tapped 
transformer rectifier configurations shown in Fig. 10 
are the most popular. Individual rectifiers, signal 
diodes and zener diodes are all now available in 
plastic encapsulations at a considerable saving in 
cost. 
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Table 4: General comparison of available diodes 

Construction Material 

Typical parameters 

Encapsulation Cost Application Maximum 
forward 
current 

Average 

reverse 

current 

Reverse 

voltage 

Point contact Germanium 50mA 10-500µA 30-150V glass ts. to 5s. V.H.F. signal diode 

Gold bonded Germanium 100mA 7-200µA 30-150V glass ls.1d. to 5s. V.H.F. signal diode 

Junction Germanium lA 1-100µA 100-800V 1glass, metal 3s. to 10s. lgeneral purpose 
Silicon lA 0.01-1µA 100-800V f and plastic 2s. to 10s. f 

Whiskerless diffused Silicon 200mA 0.01-1µA 50-200V glass 2s. to 5s. High-speed switching 

Diffusion Silicon >250A 0.01-100µA 100-1,200V metal and plastic see table 1 General purpose and 

rectification 

Planar Silicon 100mA and 

10A 

0.001-1µA 25-800V glass, metal and 

plastic 
1s. to £1 

£2 upward 

Signal 
Power rectification h.f. 

Avalanche diffused Silicon >50A 0.01-1001,tA 200-1200V metal and plastic 10s. upward Switching and rectification 
with transients 

Bridges Silicon >10A 0.01-100µA 100-1000V metal but mainly 

plastic 

1l s. to £20 Transformer power 

rectification 

Figure 11 illustrates two bridge encapsulations 
primarily intended for use as rectifier bridges. Figure 
11(a) shows a 1.8A silicon rectifier bridge which can 
be wired directly to a printed circuit without the 
necessity of a heatsink. Figure 11(b) shows a 10A 
silicon rectifier bridge which can be bolted to a heat - 
sink. Both are considerably smaller than general 
attempts to mount four diodes to give the same 
performance. 

Conclusion 
Table 4 summarises the main methods of con- 

struction, their parameters, cost and uses. This should 
not be regarded as absolute in any parameter or 
statement but just a typical device range of the 

1" 

3'4 

0.2 
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o 
ti 

o 
ti 
q 

o 
+ 

o 
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Fig. 11: (a) 1.8A and (b) 10A bridge encapsulations. 

2" 

'4 

particular construction. There are many hundreds of 
different device types and this article will have served 
its purpose if the search for a required diode is 
reduced to a given form of construction. 

TO BE CONTINUED 

LOW COST VALVE AMPLIFIER 
-continued from page 602 

* components list 

Resistors: 
R1 680kû 
R2 68kû 
R3 1M51 high -stab. 
R4 150k12 high -stab. 
R5 2.7kû high -stab. 
R6 1009 high -stab. 
R7 1501(11 
R8 560kû 

R9 4.7kû 
R10 220kû 
R11 10kû 
R12 3.31(121 watt 
R13 820kû 
R14 180û 2 watt 
R15 33kû 
R16 27kû 

All 10% ; watt except where stated. 

Capacitors: 
Cl 150pF 
C2 1000pF 
C3 620pF 
C4 4700pF 
C5 0 051.LF 150V 
C6 100µF 25V 
C7 0.5µF 150V 

C8, C9 81.1.F 350V 
C10 50µF 25V 
C11 01µF 150V 
C12 50µF 25V 
C13 100pF 
C14 100pF 

Miscellaneous: 
VR1, VR2, VR3 2MS2 log pots. 
V1 EF86 
V2 ECL86 

Metal chassis, metal panel (see text); Output 
transformer (see text); Two B9A valve bases, 
Suitable power supply. 

about 6 X 6 X 2+ ins., and the controls on a pane 
6 x 2+. No details are given for a power supply 
as any capable of giving between 200V. and 350V. 
at 75mA and 6.3V. 1.5A. will do. 
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4 -Station Transistor Intercom system (1 master and 
8 Sube), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from blaster to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

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 12 gm. 
P. B P. 8/6 extra. 

Same as 4 -Station Intercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. & P. 4/6. 
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business effi- 
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close the housing. A neon light on the front of 
the Keynector glows to indicate proper connec- 
tion. Multi -parallel connections can be made up 
to 13 amps. Keys are colour coded and lettered 
LEN for quick identification. The Keynector 
casing is in two-tone plastic and measures 
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W.D.WATHIXS 

MEASUREMENTS 
THIS article is intended to help those constructors 

and experimenters who like myself have been 
frustrated in attempting to decide which, out of a 

number of capacitors or inductors, is the one with the 
required value. A bridge is undoubtedly the quickest, 
and possibly the best method, but values may be easily 
determined by another method employing a grid dip 
oscillator (g.d.o.), a calibrated capacitor and a coil of an 
arbitrary value. 

The method used is simplicity itself. If the coil is 
connected across the calibrated capacitor, which should 
be adjusted to somewhere near its maximum capaci- 
tance the combination will resonate at some particular 
frequency which is determined by use of the grid dip 
oscillator, with as loose a coupling as possible to 
prevent "pulling" of the oscillator frequency. The un- 
known capacitor is now connected across the combina- 
tion in parallel, and the variable capacitor is reduced in 
value until the combination once again resonates at the 
same frequency. Now, since the frequencies are the 
same, and the coil is the same, the total capacitance 
must also be the same as before. Thus it must be 
obvious that the variable capacitor has been decreased 
in value by an amount which is equal to the value of the 
unknown capacitor. The value of this is, therefore, 
simply the difference between the two readings on the 
calibrated capacitor. 

Calibrated 
capacitor 

Fig. 1: By placing a G.D.O. near the 
tuned circuit using the calibrated 
capacitor, unknown capacitors and 
inductors are quickly measured. 

Grid dip 
oscillator 

11 

Sec.9 

The method used in the determination of inductance 
is slightly different, inasmuch as it involves a small 
amount of calculation. The unknown inductor is con- 
nected as before, across the calibrated capacitor, and 
the resonant frequency is determined with the grid dip 
oscillator. The value is now calculated using the 
formula: 

f 
27TVL.C. 

Where f is the measured resonant frequency in Hz, 
L is the inductance in Henrys, C is the capacitance in 
Farads. 

CONSTRUCTION AND CALIBRATION 
The variable capacitor to be employed should be 

beyond reproach, in that it should be free from any 
backlash or play in the bearings. Attention to these 
details will contribute to the final accuracy and quality 
of the capacitor. The most useful value to use is in the 
region of 200pF, since this will enable small increments 
of capacitance to be read off with ease. Larger values 
may be made up by adding good quality capacitors of 
known value in parallel. Direct calibration may be used 
where the actual value of capacitance is marked for 
each division on the scale, or a calibration graph may be 
drawn where the angle of rotation of the cursor is 
plotted against capacitance. The latter is the better 
method, since a good graph will avoid any errors which 
may be made in drawing in the individual points using 
direct calibration. Another advantage is that scales and 
knobs are available already marked in degrees. 

Calibration may be carried out, either by the easiest 
method of borrowing a bridge from an affluent friend, 
or a simple bridge may be made up for the purpose. 
The circuit shown in Fig. 2 will serve. 

The oscillator is a simple feedback type which has a 
frequency of about 1kHz, but if an oscillator is already 
available with a higher frequency, then it may be used, 
provided it operates in audible frequency range. 

The bridge section uses headphones for detection. 
The resistors R5 and R6 should be close tolerance high 

stability types and, for Cx, a number of 
close tolerance, silvered mica capaci- 
tors, with values ranging up to near the 
maximum value of the capacitor to be 
calibrated. Where is graph to be 
drawn, a smaller number of fixed value 
capacitors will be required, since the 
number of points needed in order to 
draw the graph is less than the number 
required to give individual points for 
direct calibration. 

When the bridge is at balance, the 
voltage at point A, equals the voltage 

1 
ó 
ó Pri. 

E 

R4 
1.2kn 

ici 
TO03yF 

--. i 
C2 

O.111F 

Fig. 2: The circuit used for accurately calibrating the capacitor, shown as Cv above. 
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at point B. Therefore, the potential difference across Cx 
and Cv must be equal. Thus since the values of the 
resistors are the same with equal potential differences 
across each, it will follow that the values of capacitors 
Cx and Cv will be the same. The balance condition for 
the bridge is, of course, that at which a null point is 

detected in the phones. 
No dimensions in relation to the actual construction 

are offered, as the types of capacitor available will differ 
in physical size. The best type to use is one providing a 
linear relationship between capacitance and angle of 
rotation. 

For the case, plywood or aluminium is suitable, but 
the terminals should be mounted on a panel of paxolin 
or synthetic resin -bonded paper in order to minimise 
losses. For this reason also, it is best not to place the 
terminals too close together; a separation of about two 
inches is suitable, whilst bearing in mind the lengths of 
the wire leads on components which may have to be 
connected across. 

The capacitor terminals should be brought out 
through the same side of the case as that upon which 
the capacitor itself is mounted. This will minimise upset- 
ting of the calibration should the case have to be opened 
for any reason. For ease of dial positioning, a reduction 
drive should be fitted, which, needless to say, must be 
free from backlash. 

As a final note the constructor will find this simple 
unit of great value, and apart from the previously 
mentioned uses, it will be found most useful in a 
number of other ways which include: frequency 
comparison, calibration, as a bridge component, etc. 

BASIC SEMICONDUCTOR TECHNOLOGY 
-continued from page 610 

source, an induced positive charge appears on the surface 
of the n -type channel layer and as this is composed 
of relatively immobile charges the conductivity of the 
channel is decreased. Because the device relies on the 
reduction in the number of charge carriers as the gate 
voltage is increased it is called a depletion m.o.s.t. A 
maximum value of gate voltage which can be applied to 
this device is set by the field required to reduce the drain 
current to a negligible value. 

Depletion 1D Enhancement 

VGS 

Fig. 7: Curve of drain current against gate voltage for a depletion 
mode i.g.f.e.t. 

This very same device can also be used in the en- 
hancement mode by making the gate positive with 
respect to the source. In this situation negative charges 
are induced on the surface of the channel which increase 

its conductivity. A curve showing the variation of 
drain current with the gate voltage is shown in Fig. 7, 

where the regions of enhancement and depletion opera- 
tion are shown. In most applications the substrate is 

connected to the source terminal. However it can also 
be used as, a second gate terminal. 

Because of the very high input impedance of the 
m.o.s.t. the gate is capable of storing a very small 
quantity of charge for a long time. This is useful when 
it is required to measure the voltage of a small capaci- 
tor. However it also means that if the gate is left open - 
circuited small charges induced on it from external 
static electricity can build up large voltages which are 
capable of puncturing the very thin insulating layer 
between the gate and channel. In order to avoid this it 

is necessary to keep an external short between the gate 
and source. This is provided by the manufacturers 
and should not be removed until the device is wired 
into the circuit. A second method of avoiding this danger 
is adopted in some devices. This involves a diode built 
into the device across the vulnerable leads. The break- 
down voltage of the diode is arranged to be less than 
that of the m.o.s.t. so that irreparable damage is not 
done to the device if an excessive voltage is applied. 
However this reduces the input impedance of the device 
which is not therefore suitable for use in very high 
impedance circuits. 

Advantages of f.e.t.s. 

The main advantages of field effect transistors over 
conventional bipolar transistors are as follows: 

(1) They have in general very high input impedances; 
in the case of the m.o.s.t. this can reach 101452. This 
makes them very useful for measuring voltages from 
very high impedance sources in such applications as pH 
measurement, measurement of very small charges etc. 

(2) Except at low frequencies they are much quieter 
than valves of bipolar transistors. This makes them 
more suitable for low level amplification where noise is 
especially important. 

(3) Since they do not rely on the diffusion of minority 
carriers across a potential barrier-as the bipolar 
transistor does-they are far more stable with respect 
to temperature than the conventional transistor. 

(4) The input signal to the gate terminal is measured 
in volts rather than the millivolts commonly applied to 
minority carrier devices. This leads to their use in 
applications where higher voltages are involved, such 
as high level logic circuits. They can even be used in 
valve circuits, forming hybrid arrangements, providing 
the correct voltages are applied to them. 

(5) Lastly but perhaps of most importance there is no 
offset voltage in their drain current versus drain voltage 
characteristic so that they are ideally suited for use as 
analogue switches and in chopper circuits for amplifying 
small d.c. voltages. 

It would appear that these devices are always better 
than bipolar transistors. However they do have some 
disadvantages. For example they have a smaller gain - 
bandwidth product than the normal transistor, and as a 
switch they have a much greater "on" resistance than 
the bipolar device does, amounting to several hundred 
ohms. 

TO BE CONTINUED 
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MONOLITHIC INTEGRATED 

CIRCUIT HIGH FIDELITY 

AMPLIFIER AND PRE -AMP 

theworid's most advanced high fidelityamplifier 

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 zenor 
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 
amplifier, 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 the usual 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 photographic 
masks required for producing monolithic I.Cs are expensive but once 
made, the circuits can be produced with complete uniformity and at 
very low cost. It also enables us to give a 5 year guarantee on each 
IC -10 knowing that every unit will work as perfectly as the original 
and do so for a lifetime. 

SPECIFICATIONS 
'Output 10 Watts peak, 5 Watts R.M.S. continuous. 
Frequency response 5 Hz tó 100 KHz-h1dB. 
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 x 0.4 x 0.2 inches. 
Sensitivity SmV. 
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 distórtion 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 to 

59, manual and 
5 year guar- 
antee 

POST FREE 

6 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD CAMBRIDGE 

Tel. 0233-52731 
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Z.3 THE WORLD'S LOWEST DISTORTION 
HIGH FIDELITY AMPLIFIER. 

For four years, the Sinclair Z.12 dominated the constructor world, being the best selling unit of 

its kind this side of the Atlantic. Excellent as it was, the new Sinclair Z.30 is still better. Half the 

size of the Z.12, it has more than twice the power, very much greater gain and a level of distortion 
50 times lower. This incredible figure results from using over 60dB of negative feed back with a 

constant current load to the driver stage obtained by incorporating a two transistor circuit in 

place of the more usual boot -strapping. 9 silicon epitaxial planar transistors are used to provide 

enormous power (up to 20 watts RMS continuous sine wave, 40 watts peak). The circuitry of 

this marvellous amplifier allows it to be operated from any voltage from 8 to 35 to perfection. 

At all output levels, distortion is only 0.02%. This puts true laboratory standards into the hands of 

every user of a Z.30. Two Z.30s and a new Stereo Sixty will make a stereo assembly of such 

perfection that it could not be bettered in its class no matter how much you spent. But the Z.30 has 

an enormous variety of applications, particularly where quality, precision and reliability are essen- 

tial. Yet this brilliant new Sinclair design costs not a penny more than its famous predecessor. 

APPLICATIONS 
Hi-fi amplifier; car radio amplifier; record player amplifier fed directly from pick-up; intercom; 
electronic music and instruments; P.A.; laboratory work, etc. Full details for these and many 

other applications are given in the manual supplied with the Z.30. 

005 

0 04 

0 03 

027. 

oi7. 

omw 100mw lwatt 10 wau s Sow 

SPECIFICATIONS 
Power output: 15 watts R.M.S. into 8 

ohms using a 35 volt supply: 20 watts 
R. M.S. into 3 ohms using a 30 volt supply. 

Output: Class AB. 

Frequency response: 30 to 300,000Hz 
1dB. 

Distortion: 0.02% total harmonic distortion 
at full output into 8 ohms and at all lower 
output levels. 

Signal-to-noise ratio: better than 70dB 
u n weig hted. 

Input sensitivity: 250mV into 100 Kohms. 

Damping factor: 500. 

Loudspeaker impedances: 3 to 15 ohms. 

Power requirements: From 8 to 35V. d.c. 
(The Z.30 will operate ideally from bat- 
teries if required). 

Size: 31 x 21 x # inches. 

Built, tested and guaranteed, 
with circuits and instructions 
manual 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, CAMBRIDGE Tel: 0223 52731 
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p & TONE CONTROL UNvt 

. 

Curves to show bass and treble cut and boost 

Ready built, tested and 
guaranteed with 
instructions £9.19.6 

Sinclair 

This attractive and completely new unit is intended for use with two new 

Z.30 amplifiers to provide the finest possible standards of stereo reproduc- 
tion. Four press buttons and four rotary controls are used to provide on -off, 
three input selectors and Volume, Bass cut/boost, Treble cut/boost and 
Stereo balance. The on -off button also switches the power amplifiers. The 

front panel in brushed aluminium is flush mounted to the cabinet front, it 

being necessary only to drill holes to accommodate the controls. Rear 

adjustable brackets hold the chassis tight to the cabinet. The very latest 

ganged rotary controls are used to afford compactness and extra long 

working life free from noise. 
The Stereo -60 may also be used with 2 1C -10's or any other high perform- 

ance amplifiers. 

SPECIFICATIONS 
I nputsensitivities-Radio-upto 3mV 

Magnetic Pickup -3mV; correct to 
R.I.A.A. curve i= 1dB; 20 to 25,000 Hz. 
Ceramic Pickup-up to 3mV: Auxiliary 
-up to 3mV. 

Output -1 volt. 

Signal-to-noise ratio-better than 
70dB. 

Channel matching-within 1dB. 

Tone Controls-TREBLE r 15 to 
-15dB at 10kHz. BASS +-15 to 
-15dB at 100Hz. 

Power consumption 5mA. 

Front panel-brushed aluminium with 
black knobs and controls. 

Size 81xiïx4ins. 

PZ.5 POWER SUPPLY UNIT 
A new heavy duty mains power supply unit designed specially to drive 
two Z.30s and a Stereo Sixty. New compact design. £419 6 For AC Mains, 200-240V/50Hz. 
0.16 Loudspeaker and Micromatic on next page. 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 
Please send 

For which l enclose cash/cheque/ 
money order 

NAME 

ADDRESS 

PW 1 269 
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SINCLAIR 

Q.16 
new elegance in an 

outstanding loudspeaker 

All the superb features which went to make the 

Sinclair Q.14 have been incorporated in the new Q.16 

which gives an exciting new opportunity for you to 

match your Sinclair equipment with modern decor. 

Employing the same well proven acoustic system in 

which materials, processing and styling are used in 

such a radical and successful departure from con- 
ventional design, the new Q.16 presents an entirely 
new appearance with its attractive teak surround and 

all-over special cellular foam front- chosen as much 

for its appearance as for its ability to pass all audio 
frequencies without loss. The Q.16 is compact and 

slim. Its new styling makes it eminently suitable for 

shelf mounting, but it is no less versatile than its 

famous predecessor. Listen to a pair of Q.16s in 

stereo and marvel at the standards of quality and 

clarity they give. 

The Q.16 will handle loading up to 14 watts R.M.S. and 
presents an 8 ohm impedance to the amplifier output. 
Frequency response extends from 60 to 16,000Hz with 
exceptional smoothness. A specially designed driver 
system is used in a sealed and contoured pressure cham- 
ber to ensure good transient response at all frequencies. 
Size: 91" square x 41" deep from front to back. 

SINCLAIR MICROMATIC 

SPECIFICATIONS-Size: 1 4" x 1 " x i" 
(46x 33X 13mm). Weight incl. batteries: l oz. 
(28.35gm) approx. Tuning: Medium wave band 
with bandspread at higher frequency end. 
Earpiece: Magnetic type. Case: Black plastic 
with anodized aluminium front panel, spun 
aluminium dial. 

Complete kit incl. earpiece, case, /E 
V 

9/C 
solder and instructions in fitted F 
pack. Plus 11d. P.T. surcharge 
Ready built, tested and guaran- 59/6 teed, with earpiece. J V 

Plus 1/1d. P.T. surcharge 
Mallory Mercury Cell RM675 (2 req.) 219 each 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE 
P/ease send f' 

For which l enclose cash/cheque/ 
money order 

NAME I 

ADDRESS 

Pw.1269 I 

£8.19.6 
POST FREE 

The world's most 
successful miniature 
radio 

Considerably smaller than an ordinary box of matches,. 
this is a multi -stage A.M. receiver meticulously de- 
signed to provide remarkable standards of selectivity, 
power and quality. Powerful A.G.C. is incorporated to 
counteract fading from distant stations; bandspread 
at higher frequencies makes reception of Radio 1 

easy at all times. Vernier type tuning plus the direc- 
tional properties of the self-contained special ferrite 
rod aerial makes station separation much easier than 
with many larger sets. The plug-in magnetic earpiece 
which matches exactly with the output provides 
wonderful standards of reproduction. 
Everything including the batteries is contained within 
the attractively designed case. Whether you build 
your Micromatic or buy it ready built and tested, you 
will find it as easy to take with you as your wrist- 
watch, and dependable under the severest listening 
conditions. 
USE THIS COUPON FOR MICROMATIC AND 
Q.16 ORDERS 

SINCLAIR GENERAL GUARANTEE 
Should you not be completely satisfied with your purchase 
when you receive it from us, return the goods without 
delay and your money will be refunded in full, including 
cost of return postage, at once and without question. Full 
service facilities are available to all Sinclair customers. 

sinIair 
SINCLAIR RADIONICS LIMITED 

22 NEWMARKET RD., CAMBRIDGE 
Tel: 0223 52731 
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SOLDERING 
INSTRUMENTS 

selcciºdl 

hu 

DESIGN 
CENTRE 
LONDON 

SEVEN SIZES -10 WATTS 
TO 60 WATTS 

EXCELLENT THERMAL 
STABILITY (see new Litestat 
models for thermostatic control) 

STRONG, LIGHTWEIGHT, 
COMFORTABLY ELEGANT 
DESIGN 

UNEQUALLED 
PERFORMANCE 

LONG -LIFE BITS, 
PHILIPS IRON -COATED OR 
'PER MATI P' 

INDICATOR LAMPS 
OPTIONAL ON ALL MODELS 

ALL VOLTAGES 

MANY ACCESSORIES: 
Heat Guards, Bench Stands, 
Bit -temperature Pyrometers, 
Thermal Wire Strippers, 
Solder Pots 

Please ask for literature L10 

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

Telephone: 01-688-8589 R 4559 

ever for Integrated Circuits 
LINEAR 

INTEGRATED 

CIRCUITS 
FOR ALL YOUR 
REQUIREMENTS 

Plessey type 8L403A 3 Watt Audio Amplifier 49/0 
G.E. type PA230 Low Level Amplifier 81/ - 
(LE. type PA234 1 Watt Audio Amplifier 23/- 
G.E. type PA237 2 Watt Audio Amplifier 341- 
G.E. type PA245 5 Watt Audio Amplifier 571 - 
RCA type CA8000 D.C. Amplifier 549 
RCA type CA3011 Wide Band Amplifier 20/ - 
RCA type ÇÁ3020 1 Watt Wide Band Amplifier 521 - 
RCA type CA3028A Differential/Cascade Amp (120 MHe) 
RCA type CA3029 Operational Amplifier 
RCA type CA3035 Ultra High Gain Amplifier 
Milliard type TAA283 A.F. Amplifier 
Mallard type TAA293 General Purpose Amplifier 
Mullard type TAA310 Record/Playback Pre -Amplifier 
Mallard type TÁ1320 MOO L.F. Amplifier 
G.E. type 2E5306 Darlington Pair 
G.E. type DI3TI Programmable Unijunction Transistor 

56/2 

151e 

81/8 
39/- 
18/5 
1118 
1018 

Add 1/- each to the above i.e.,. for data sheets if required. 1)ata sheets may be 
purchased separately at 1/6d. each post free. 

KIN VE R 

GIFT 
TOKENS 

Value El or multiples of El. The ideal gift for the 
amateur radio and electronic, enthuni: ate. 

FREE catalogue, value 2/- with every gift token 
purchased. 

PROFESSIONAL COMPONENTS AT REALISTIC PRICES' 
Send NOW for our COMPONENTS CATALOGUE, at only 2/. poet free. This 
catalogue le packed with information on a host of up-to-the-mloute component* 
by leading manufacturers. Included are International Rectifier Products, 
Resistors, Capacitors, Veroboard, Plugs and Sockets, Switches, etc. 
Please note that all goods suppled by us are brand new and guaranteed to fully 
conform to the manufacturer's published specifications. 
DISCOUNTS: Order value of £5-10%: Order value over £l0-I0 %. (ueh with 
order please. Post and packing 1/6 per order. 

ELECTRONICS LTD 

KID VII? 
SIONL LANI KINVIIt 
SIOURHRIpGE WOHCti 
LLph,anr KINVIH:099 

FABULOUS VALUE 

T STEREO OHI- 
SE 
FID 

RECORD PLAYER 

build your own Hi-Fi Record 

Player with the Serenade 

lolly treneiatorised amplifier 

which comes complete with 

speakers and the 

latest BSR 
t s 6' 

Speed Sternal 
la 4 

Mono Record Changer. 

Advanced solid state amphtier 

only 4/' deep. 14 transistors 

plus 4 diodes. separate Bass 

and Treble- 10 watts total 

power. Frequencyresponse 
50-15,000 cis. 

EASY TO INSTALL 

NO TECHNICAL N WLEDGE 
REQUIGes. 

Only 28 171b 

Credit terms available. 

first monthly paYmen 

E3.6.2 followed by 9 

monthly payments of 

£3.6.2. (Total "Credit 

Sale" Price £33.1.8). 

Send f4.3.8 today. 'MINBMIMI-af--OMIM9 

FANTASTIC BARGAIN MR! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2-10" x 6" speakers and the latest 
BSR Mono/Stereo Record Changer -e complete 
radiogram at half normal price ONLY 

10 Watts Total output £36. PAP 17 Transistors & 10 diodes 10.0 17/8 

EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 

Credit Terms available. First monthly payment 
£4.2.2 followed by 9 monthly payments of £4.2.2. 

(Total "Credit Sale" Price £41.1.8.) 
Send £4.19.8 today. 

POST 

THIS 
COUPON 

NOW 

PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

® radio 

Callers 
Welcome 

III CHASE SIDE. SOUTHGATE. Dep. P1209 
LONDON. N.14. TELEPHONE PAL 3733'9668 L ---- IZI MI- - MI UN 
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SEMICONDUCTORS 
BRAND NEW AND FULLY GUARANTEED 

1N914 1/6 
1N916 1/8 
18021 4/- 
18025 5/- 
18113 
18120 É/8 
18121 2/6 
18130 8/8 
18131 2/6 
18132 S/8 
1844 2/- 
213301 4/- 
20302 4/- 
20302 4/- 
20371 3/- 
2N696 4/8 
2N687 6/- 
2N698 4/6 
2N706 2/6 
2N706A 2/6 
2N708 41- 
2N929 5/8 
2N930 7/- 
2N1090 818 
2181091 8/8 
2N1131 6/6 
2N1132 8/8 
2N1302 8/6 
2N1303 8/8 
2N1304 4/8 
2N1305 4/8 
2N1306 15/- 
1N1307 6/- 
2N1308 6/- 
2N1309 8/- 
2N1507 5/8 
2N1613 5/6 
2N1711 6/6 
2N1889 8/6 
2N1893 8/0 
2N2102 15/- 
2N2147 14/8 
2N2148 1216 
2N2160 14/8 
2N2193 5/6 
2N2193A 5/8 
2N2194A 5/8 
2N2217 6/6 
2N2218 8/8 
2N2219 8/8 
2N2220 5/- 
2N2221 5/- 
2N2222 5/- 
2N2368 5/- 
2N2369 5/- 
2N2369A 5/6 
2N2539 418 
2N2540 4/8 
2N2646 11/6 
2N2904 8/- 
2N2904A 81- 
2N2905 8/- 

2N3054 
2N30ß5 
2N3702 
2N3703 
2513704 
2N3705 
2N3706 
2N3707 
2513708 
2N3709 
2N3710 
2513711 
2513819 
2N3820 
2N405ß 
2N4059 
2N4060 
2514061 
2514062 
25144254 
2514255 
2514284 
2514280 
2514286 
2N4287 
2N428ß 
2514289 
2514291 
2N4292 
40361 
40362 
351128 
3N140 
351141 
3N142 
AAZ13 
AAZ15 
AAZ17 
AC107 
AC126 
ACI27 
AC128 
ACI76 
AC187 
AC188 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 

2N2905A 8/- ACY22 
2N2906 8/- ACY28 
2N2906A 8/- AD140 
2N2923 4/- AD149 
2N2924 4/- AD161 
2N2925 8/8 AD162 
2N2926 AF114 

Green 3/- AF116 
Yellow 819 AF117 
Orange 2/9 AF118 

2N3011 12/6 AF124 
2N3053 6/8 AF125 

12/6 AF126 
AFI27 
AFI39 
AF181 
AP186 
AF239 
AFZ12 
ASY26 
A8Y27 
ASY28 
A8Y29 
ABZ2o 
ASZ21 
BAX13 
BAX16 
BAY31 
BAY38 
BC107 
BC108 
BC109 
BC113 
BC116 
BC118 
BC125 
BCI26 
BC147 
BC148 
BC149 
BC167 
BC168B 
BC168C 
BC169B 
BC169C 
BC212L 

1818 

8 
4/8 
4/- 
4/8 

8/8 
818 

4/- 

28/8 
5/6 
5/- 

4/8 
46 
8/8 
8/6 
8/8 
8/8 

8/8 
84/8 

8/6 
8/8 

128 
].4/8 
1816 
19/6 
2118 
18/8 
2/- 
2/6 
2/8 
6/- 
4/- 
6/- 
4/- 
5/- 

12/- 
12/- 

61- 
5/- 
51- 
0(- 
8/- 

BCY30 
BCY31 
BCY32 
BCY33 
BCY34 
BCY38 
BCY39 
BCY40 
BCY42 
BCY43 
BCY54 
BCY70 
BCY7] 
BCY72 
BD116 
BD121 

4/- BD123 
4/- 
8/- 

11/8 
716 
7/6 
51- 
81- 
51- 

1216 
48 
4/8 
4/- 
8/8 
78 
8/8 

111- 
7/6 
8/6 
5/8 
818 
516 
5/8 
76 
7/8 
2(8 
2/9 

á/é 
8/8 

8/8 
6/8 

12/8 618 
11/- 
1$/8 

8/0 
8/8 
8/8 
8/8 
8/9 
8/8 
8/9 
6/- 

6/8 
7/8 

4/8 
4/8 
7/8 
818 
8/- 
81- 
7/8 
4/8 
8/6 
4/- 

1718 

BD124 
BF115 
BF117 
BF167 
BF173 
BF180 
BFI81 
BF184 
BF194 
BFX12 
BFX13 
BFX29 
BFX30 
BFX35 
BFX43 
BFX44 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFY10 
BFY17 
BFY18 
BFY19 
BFY20 
BFY41 
BFY43 
BFY50 
BETH 
BFY52 
BFY76 
BFY77 
BFY90 
BBX19 
B9X20 
BSX21 
B8X26 
B8X27 
BBX28 
B0X29 
BOY26 
B8Y27 
BOY28 
B8Y29 
B8Y38 
B8Y39 
BSY4O 
BOY51 
BSY52 
BOY53 
B0Y54 
BBY95A 
BY100 
BYX10 
BYZ10 
BYZ11 
BYZ12 
BYZ13 
MJ480 
82481 

21/8 
12/- 

10/8 
5/8 
7/8 

618 
716 

4/6 
412/6 

/6 

19/8 

8/8 
716 
9/- 
6/8 
616 

4/6 

4/8 
48 

12/8 
10/- 

12/8 4/8 

4/6 
11/6 

6 
12/6 

8/8 
78 

10/8 
10/6 

618/8 

41- 

4/- 

4/6 
8/6 
8/8 

8/8 
1818 

4/8 
b/8 

7/8 
61- 
5/- 

20/6 
27/6 

MJ490 88/8 
313491 29/6 
MPF102 8/8 
MPF103 7/8 
MPF104 7(8 
MPF105 8/- 
NKT0013 8/6 
NKT216 7/8 
NKT217 8/6 
NKT261 41- 
NKT262 4/- 
NKT264 4/- 
NKT271 4/- 
NKT272 4/- 
N1( T274 4/- 
NKT276 4/- 
NKT281 5/8 
NKT403 15/- 
NKT404 12/8 
NKT405 16/- 
NKT613 6/6 
NKT674 6/- 
NKT677 5/- 
NKT713 5/- 
NKT773 5/- 
NKT781 8/- 
NKT20329 8/8 
NKT80111 

1b/8 
NKT8o112 

19/6 
NKT80113 

OAS 8/8 
OA9 21- 
0.170 1/8 
0A73 21- 
OA79 1/8 
OA81 1/8 
OA85 1/8 
OA90 1/6 
OA91 118 
0.595 1/8 
01,200 2/- 
0A202 2/- 
0026 8/6 
0028 8/6 
0035 8/6 
OC36 8/8 
0044 4/- 
0045 2/8 
0071 2/6 
0072 2/6 
OM 418 
OC81 41- 
0063 4/8 
OC81D 4/8 
0084 5/- 
0C130 8/8 
0C140 6/6 
00200 8/8 
00201 7/8 
00202 10/8 

MULLARD 

INTEGRATED 

CIRCUITS 

F011211 Hextuple 
DTL Inverter 
Gate 

FCH221 Triple 3 
Input DTL Line 

F02101 3 Input 
2K Flip Flop 

TAA241 Opera- 
tional Amplifier 

TAA243 Opera - 
bona! Amplifier 

TAA 263 Linear 
AF Amplifier 

TAA320 Most LF 
Preamplifier 

28/8 

28/6 

85/- 

47/6 

47/8 

18/8 

15/8 

SPEAKERS (3 ohm) 
10" x 6' 87/6, 
9' x 4" 23/8, 
8' x 5' 19/8, 
7' x 4' 1616, 
S' x 3' 12/8, 
3' 9/8, 5' 
8' 27/6, 12'489/6. 

Post and Pocking I/6 

BEND 6d. STAMP FOR 
CATALOGUE 
P.P. for Components 
1/6 per order 

THYRISTORS 
1 AMP: 50V 6/-, 100V 6/8, 200V 7/-, 400V 9/6. 
3 AMP: 50V 8/-, 100V 7/8, 200V 8/-, 400V 10/8. 
ZENERB. 19 WATT 2.7-33V 418 

400m/w 3-0-33V 5/ - 
INTEGRATED CIRCUITS-R.C.A. 
CA3005 80/-, C6.3011 80/-, CA3012 251-, 
CA3013 30/-, CA3014 80/-, CA3018 25/-, 
CA3019 251-, CA3020 27/8, CA3021 42/6, 
CA3022 85/-, CA3023 82/8, 0X3026 27/6, 
CA3028A 25/-, CA3028B 35/-, CA3035 85/-, 
CA3036 20/-. 
FAIRCHILD 
L900, 914 11/-, L923 14/ - 
DATA SHEETS FOR RCA DEVICES 2/- per type 

Presets std., horia. or vert. 118 Potentiometers, Log/Lin ! 3/8 each 
MFD V Price MFD V Price MFD V Price 

1 15 1/6 25 10 1/6 200 6.4 1/9 
1 40 1/9 25 25 1/6 200 16 2/- 
2 15 118 25 50 1/8 250 25 2/9 
2 350 8/0 32 15 1/8 250 50 8/9 2.5 16 1/9 32 450 1/6 320 10 1/8 
4 15 1/6 40 6.4 1/8 400 16 2/9 
4 40 4/9 40 16 1/8 500 6 2/8 
4 350 2/8 00 12 1/8 500 25 8/9 
6 15 118 50 25 1/6 500 50 4/0 
6.4 6.4 1/9 50 SO 2/- 640 16 8/6 
8 18 1/6 64 25 1/8 1000 12 8/9 
8 40 1/8 80 6.4 1/8 1000 16 4/- 
8 450 3/- 80 16 1/6 I000 25 6/- 

10 15 1/6 100 6.4 1/8 1000 50 7/6 
10 25 116 100 12 1/6 2000 25 8/8 
12.5 25 1/9 100 25 1/8 2000 50 12/6 
16 18 1/6 100 50 2/8 2500 25 9/8 
25 6.4 1/8 125 4 1/8 5000 22 12/6 

VEROBOARD 
I5 Ma rix 1 Matrix 

30" x 32^ 8/6 4/- 
25' x 5' 413 4/9 
31" x 35' 4/3 4/9 
31' x 5" 6/8 518 
31' x 17^ 18/- 21/6 
Cutter 9/ - 

RESISTORS 
} watt 10%, 4d. 
} watt 5%, bd. 
} and 1 watt, 6d. 
3 watt, 5%, 116 
5 watt 2/- 
1 watt Metal Oxide, 1/9 

A. MARSHALL ft SON 
28 CRICKLEWOOD BROADWAY, LONDON N.W.2 

01-452 0161/2/3 CALLERS WELCOME 
Post & Packing U.K. only, 1/6. Europe 5/-. Commonwealth (Air) 13/-. 

BI-PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 
KING OF THE PAKS Unequalled Value & Quality 

SUPER PAKS 
BI-PAK NEW-UNTESTED 

SEMICONDUCTORS 
Satisiaction GUARANTEED in Every Pak, or money back. 

Pak No. 
Ul 120 Glase Sub -min. General Purpose Germanium Diodes 101- 
U2 60 Mixed Germanium Transistors AF/RF 10/- 
U3 75 Germanium Gold Bonded Diodes sim. 085, 0X47 10/- 
U4 40 Germanium Transistors hice 0081; A0128 101- 
U5 60 200mA Oubmin. Oil. Diodes 
U6 40 Silicon Planar Translators NPN aim. BSY95A, 2N706 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1,000V 
U8 50 Sil. Planar Diodes 250mA OA/200/202 
U9 20 Mixed Volts 1 watt Zener Diodes 
Ull 30 PNP Silicon Planar Transistore TO -5 rim. 2511122 
U12 12 Silicon Rectifiers EPDXY BY126/127 
U13 30 PNP-NPN Oil. Transistors 00200 & 28104 
1514 150 Mixed Silicon and Germanium Diodes 
U15 30 NPN Silicon Planar Transistore TO -5 elm. 2/1697 
U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1,000 PIV 
U17 30 Germanium PNP AF Transistors TO -5 like ACY 17-22 
U18 8 8 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 
U19 30 Silicon NPN Transistor, like BC108 
U20 12 1.5 -amp Silicon Rectifiers Top -Hat up to 1,000 PIV 
U21 30 AF Germanium alloy Transistors 2G300 Series & 0071 
1,122 10 1 -amp Glase Min. Silicon Rectifiera High Volte 
U23 30 Madt's like MAT Series PNP Transistors 

10/- 
10/- 
101- 

10/- 
101- 

10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10/- 
10!- 
10/- 
10/- 
10/- 

U24 20 Germanium 1 -amp Rectifiers 03M up to 300 PIV 10/- 
U25 25 300 Mc/s NPN Silicon Transistors 2N708, B0Y27 10/- 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -min. 10/- 
U28 Experimenters' Assortment of Integrated Circuits, untested. Gates, 

Flip -Flops, Registers, etc., 8 Assorted Pieces 201- 
U29 10 1 -amp SCR's TO -5 can up to 600PIV CRS1/25.600 201- 
U30 15 Plastic Silicon Planar tracs. NPN 2512924-2512926 10/- 
U31 20 Oil. Planar NPN trans. low noise Amp 2513707 10/- 
U32 25 Zener diodes 400mW D07 case mixed Volte, 3-18 10/- 
U38 15 Plastic case 1 -amp Silicon Rectifiers IN -4000 series 10/- 
U34 30 011. PNP alloy trans. TO -5 B01,26, 28302/4 10/- 
U35 25 Oil. Planar trans. PNP TO -18 2N2906 10/- 
U36 25 Oil. Planar NPN tram. TO -5 BFY50/51/52 101- 
1137 30 Sil. alloy trans. 80-2 PNP, 00200 28322 10/- 
038 20 Faat Switching Oil. trans. NPN 400Mc/e 2513011 10/- 
U39 30 RF Germ. PNP tram. 2N1203/5 TO -5 10/- 
U40 10 Dual tram. 6 lead TO -5 2N2060 10/ 
U41 30 RF Germ. tram. TO -1 0045 NKT72 10/- 
U42 10 VHF Germ. PNP trans. TO -1 NKT667 AF117 10/ - 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107 8/ 
AC126-7-8 2/8 
ÁF116-117 .. 816 
AF139 10/- 
ÁL102 18/- 
BC107.8-9 5/- 
BFY50-51.52 716 
B9Y26.7 8/0 
B8Y28-9 4/8 
B8Y95.98A ... 4/8 
0022-25 5/- 
0026-35 5/- 

0 0044-45 1/9 
0071.81 1/8 
0072-75 2 
0081» 82D , 2/3 
0082 2/6 
00140 5/ 
0017 
00171 3/6 
00901 7/6 
ORP12.60 8/6 
OCP71 8/6 
OAS -10 1/9 
0847 ß/- 
0A70 1/8 
0879 1/9 
0.481.85 1/8 
OÁ91 1/8 
0.195 119 
08200 3/- 
OA202 8/8 
251696-7 5/- 
251706 8/6 
251708 5/- 
2512160 15/- 

51- 
2512712 16/8 
2112936 216 
MAT100-101 3/- 
MAT120-121 8/0 
ST140 8/- 
ST141 
2513819 10/- 
2Nß820 25/ - 

TESTED SCR's 
PIV 1 AMP 7A 16A 30A 

80/- 
00 7/6 818 1016 85/- 

100 8/8 10/- 15/- 46/- 
200 12/8 15/- 20/- 65/- 
300 15/- 20/- 25/- - 
400 17/8 251- 86/- 89/- 
200 80/- 40/- 49/- 95/- 
600 - 401- 50/- - 
SIL. RECTS. TESTED 
PIV 750mA 3A 10A 30A 

50 1/- 2/9 418 9/6 
100 1/8 3/8 4/6 15/- 
200 1/9 4/- 4/9 20/- 
300 2/3 4/6 8/8 22/- 
400 2/6 518 7/8 95/- 
500 8/- 8/- 8/8 89/- 
800 8/8 6/9 9/- 87/- 
800 8/6 7/8 11/- 40/- 

1000 5/- 9/8 18/8 50/- 
1200 6/8 11/8 15/- - 

PLEASE NOTE. To avoid 
any furtherincreased Postal 
Charges to our Cuetomers 
and enable us to keep our 
"By Return Portal service" 
which is second to none, we 
have re -organised and 
etreamlíned our Despatch 
Order Department and we 
now request you to send all 
your orders together with 
your remittance, direct to 
our Warehouse and Des- 
patch Department, postal 
address: BI -PAR SEMI- 
CONDUCTORS, Despatch 
Dept., P.O. B0%8, WARE, 
HERTS. Postage and pack- 
ing still 1/- per order. 
Minimum order 10/-. 

BRAND NEW TEXAS 
GERM. TRANSISTORS 

Coded and Guaranteed 
Pak No. EQVT. 
T1 8 203710 0071 10/- 
T2 8 20374 0075 10/- 
T3 8 2G3744A 0081» 10/- 
T4 8 20381A 0081 10/- 
T6 8 2G382T 0082 101 - 
TO 8 20344 0044 10/- 
T7 8 20345A 0045 10/- 
T8 8 20378 0078 10!- 
T9 8 20399A 271130210/- 
1010 8 20417 AF117 10/ - 

POLL RANGE OF ZEREE 
DIODES 
VOLTAGE RANGE 2-18V. 
400mW 2/6 each 
1-6W 8/6 each 
10W 5/- each 
All fully tested. State 
voltage required. 

120 VOB NIXIE DRIVER 
TRANSISTOR. Bim. BSX21 
& C407. 2N1893 FULLY 
TESTED AND CODED 
ND120. 1-24 818 each. 
TO -5 NPN 25 up to 8/ -each. 

UNIJUNCTION 
UT46 Eqvt. 2N2646, 
Eqvt. T1943 BEN30007/6 
25.99 lit, 100 up 4/- each 

PRINTED CIRCUITS 
EX -COMPUTER 

Packed with eemicon- 
doctore and componente, 
10 boards give a guaran- 
teed 30 trans and 30 
diodes. Our price 10 boards 
10/-. Pine 2/- P. & P. 
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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 yarda length 70W. Self-regulating 
temperature control. 10/- post free. 

A Micro Meter bargain. Limited quantity only, 
centre zero 50-0-50 micro amps. This is a Weston 
Meter enclosed in clear perepex case for flush 
mounting. Dial size approximately 21in. wide. 
The scale is not engraved but has a red part in the 
centre and a green part to the left of centre. Scale 
could be cleaned off and re -written to suit your 
particular requirements. Regular price probably 
over £5 each, our price 29/8 each. 
Battery Record Player. Made by Collard. This is 
made up on a unit plate with speed selector and 
pick-up. The turntable is a heavy one and mea- 
sures approximately 91ine. Pick-up is fitted with 
the famous "Studio" cartridge. Price 69/6, 
postage and insurance 6/6. 
B.H.T. Condenser. 28Kv. 0.0011 mid. Suitable for 
transmitting test conditions 6A at 300k/c. Bake- 
lite case. 1816 each. 
85 Watt Tubular Element. Very well made unit. 
The element is wound on a porcelain former then 
encased in a braze tube terminated with beaded 
leads 121n. long. Normal mains voltage. Price 
5/- each or 54/- Per dos. 
Press to Make Switch. Double pole, 5 amp contacts 
or can be used as single pole, 10 amp, contacts 
200 volt working. Single hole fixing. 2/6 each, 
24/- dozen. 
Door Switch. Contacts open when plunger is 
depressed. Prevents lights being left on. 15 amp 
contacts, 230 volt working. Made by Arrow. 8/6 
each, 88/- per dozen. 
Rotary Appliance Switch. 16 amp, 230 volt on 
moulded ceramic base. Operated by pointer knob 
(not supplied). 2/- each, 18/- per dozen. 
1/40th h.p. Motor. Made by the French (Cassor) 
Company. This is an excellent totally enclosed 
motor, powerful enough to operate small lathe, 
drilling machine, washing machine, etc. It's speed 
le 1,450 r.p.m. Made for normal 50 cycle, 230/250 
volts mains, totally enclosed, size 25 x 31in. dia. 
with lin. of 1m. spindle. Price 19/6 plus 4/6 
postage and insurance. 

NICAD 
RECHARGEABLE 

BATTERIES 
3.6V 500mA size 15 x 1in. dia. type ref DKZ500. 
Really powerful, will deliver 1 amp for l hour. 
Regular price 32/6. Our price 17/6 each. New and 
guaranteed. Other voltages available, single cell 
1.2V 6/6. 5 cell 6V, 29/8. 

ELECTRIC CLOCK 
WITH 25 AMP SWITCH 
Made by Smith's, these unite are 
as fitted to many top quality 
cookers to control the oven. The 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch on and off 
times to be accurately set. Ideal 
for switching on tape recorders. Offered at only a 
fraction of the regular price -new and unused only 
89/9, less than the value of the clock alone -post 
and insurance 2/9. 

INDICATOR LAMP 
Panel mounting,iclem consists of neon lamp in 

a Plastic tios with 
each. 

2r leads for 
mains operation. £/8 each. 24/- dozen. 

BECKASTAT 
This Is an blatant ther- 
mostat, simply plug 
your appliance into it 
and its lead into wall 
plug. Adjustable set- 
ting for normal air tem- 
peratures. 13A loading 
Will save its cost in a 
season. 19/6. Poet and 
insurance 2/9. 

SOLDER GUN 
A must for every busy man. Gives 

almost instant heat; also illumi- 
nates lob. 100 watt 220/240v. 89/6 

(eaves you over 30/-), post & ins. 4/6. 
BIG JOB 250 watt model 99/6 (eaves 

you over £3.10.0), post & ins. 6/6. 

FLEX BARGAINS 
Screened 8 Core Flex. Each core 14/0076 Copper 
PVC insulated and coloured, the 3 cores laid 
together and metal braided overall. Price £8.15. 
per 100 yds. coil. 
15 Amp 3 Core Non -kink Flex, 70/0076 insulated 
coloured cores, protected by tough rubber sheath, 
then black cotton braided with white tracer. A 
normal domestic flex as fitted to 3 Kw. fires. 
Regular price 3/6 per yd. 50 yd. coil 24.10.0, or 
cut to your length 2/6 per yard. 
10 Amp 8 Core Non -kink Flex. As above but cores 
are 28/0076 Copper. Normal price 2/6 per yd. 
100 yd. coil 87.10.0, or cut to your length 1/9 yd. 
8 Amp 2 Core Flex. Ae above, but 2 Cores each 
23/0076 as used for Vacuum Cleaners, Electric 
Blankets, etc. 89/6 100 yd. coil. 
98/0076 Triple Core P.V.C. covered, circular, nor- 
mally sold at 1/6 yd. Our price 100 yd. coil 
£8.19.6. Post and Insurance 6/6. 

ELECTRIC TIME SWITCH 
Made by Smiths these are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on rack or shelf or 
can be built into box with 13A socket. 2 completely 
adjustable time periods per 24 hours, 5 amp changeover 
contacts will switch circuit on or off during these 
periods. 59/6, post and ins. 416. Additional time 
contacts 10/- pair. 

STEREO CABINET 
Size 25ín. x 14in. x Olin deep -speaker compart- 
ment each end. Centre portion with hinged lid and 
removable bottom has platform for autochanger and 
room for amplifier. Two tone (red and grey) rexine 
covered but loud speaker ende need metal grilles. 
With handle and clips, 22/6. Carriage and packing 
15/-. 

'GLADIATOR' 2 WAVE BAND TRANSISTOR RADIO 
7 transistor, 2 wave band (medium and long) 
pocket radio with carrying handle and ear- 
plug. These radios use a ferrite slab aerial and 
a conventional superhet circuit with built in 
moving coil speaker. Completely built up, 
ready to play. Offered at less than importers 
price due to bankrupt purchase. A remark- 
able bargain. 89/6 plus 3/6 post and insurance. 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs- to maxi- 
mum. Full power at all speeds 

by finger-tip control. Kit includes 
all parta, case, everything and full 

instructions. 19/6 plus 2/6 post and 
insurance. Made up model 37/8 pins 

2/6 p. & p. 

TANGENTIAL 
HEATER 
UNIT 

THIS MONTH'S SNIP 
Winter is coming but act today and you won't 
dismay. This heater unit is the very latest type, 

moat efficient and quiet running. le as fitted in 
Hoover and blower heaters costing £15 and 

more. We have a few only. Units complete, 
wired ready to fit into cases i.e. motor im- 

peller, 3 kw, heater switching 1, 2 and 3 kw, 
and with thermal safety cut-out. Can be fitted 

into any metal line case or cabinet. Only needs 
on/off switch. 79/8, postage & insurance 6/6 
Don't miss this. 

3 STAGE PERMEABILITY TUNER 
This Tuner ie a precision Instrument made by the famous 
"Cyldon" Company for the equally famous Radlomobile Car 
Radio. It is a medium wave tuner (but set of longwave coils 
available as an extra if required) with a frequency coverage 
1620 Kc/s -525 %c/s and intended to operate with an I.F. 
value of 470 Kc/s. Extremely compact (size only 21 x 2 x }ins. 
thick) with reduction gear for fine tuning. Snip price this 
month 12/8, with circuit of front end suitable for car radio or 
as a general purpose tuner for use with Amplifier. Poet Free. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 

standard 13 amp fused plugs. Supplied complete with 6 feet of heavy cable and 
13 amp plug. Similar advertised at £5. Our price 89/6,+4/6 P & I. 

VARYLITE 
Will dim incandescent lighting up to 600 watts from full brilliance 
to out. Fitted on M.K. flush plate, same size and fixing as standard 
wall switch eo may be fitted in place of this, 
or mount on surface. Price complete in heavy 
plastic box with control knob 23.19.6. 

BUY TIME SLOT METERS 
If you hire out equipment each as TV sets by the hour then 
these slot meters are what you require. We have 3 types, 
Od. an hour, 1/- an hour and 1/6 an hour. Brand new. Made 
by the famous Weston Company. Price 23.19.6, postage and 
insurance 6/6. 

THERMOSTAT WITH PROBE 
This has a sensor attached to a 15A switch by a 
14tH. length of flexible capillary tubing -control 
range is 20°F to 150°F eo it is suitable to control 
soil heating and liquid heating especially when in 
buckets or portable vessels as the sensor can be 
raised out and lowered into the vessel. This ther- 
mostat could also be used to sound a bell or other 
alarm when critical temp. is reached in stack or 
heap subject to spontaneous combustion or if 
liquid is being heated by gas or other means not 

controllable by the switch. Made by the famose 
Teddington Co., we offer these at 12/6 each, 

Postage and insurance 2/9. 

HI FI BA'R .AIN 
FULL Fl 12 INCH LOUDSPEeAEKERt This is undoubtedly 
one of the finest loudspeakers that we have ever offered, pro- 
duced by one of the country's most famous makers. It has a 
die-cast metal frame and is strongly recommended for Hi-Fi 
load and Rhythm Guitar and public address. 
Flux Deneitity 11,000 gauss -Total Flux 44,000 Maxwells - 
Power Handling 15 watts R.M.S. Cone Moulded fibre-Freq. 
response 30-10,000 c.p-e.-specify 3 or 15 ohms -Maim re- 
sonance 60 c.p.s.-Chassis Diam- 121n.-12; in. over mount- 
ing loge -Baffle hole 11ín. Diam.-Mounting holes 4, holes 
-5fn. dial. on pitch circle 11tin. dial -Overall height 
55in. A £6 speaker offered for only 23.9.8 plus 7/6 p. & p. 
Don't miss thie offer. 15in. 80 watt 27.19.8. 18in. 100 watt £24.10.0. 

Where postage is not stated then orders 
over £3 are post free. Below £3 add 2/9. 
Semi -conductors add 1/- post. Over LI 
post free. S.A.E. with enquiries please 

..j.. REED SWITCHES 
Glue encased, switches operated by external 
magnet -gold welted contacts. We can now offer 
3 types. 
Miniature. lin. long x approximately 1)n. diameter. 
Will make and break up to 1 amp op to 300 volts. 
Price 8/6 each. 24/- dozen. 
Standard lin, long x 3/16in. diameter. This will 
break currents of np to 1 amp, voltages up to 250 
volts. Price 2/- each. 18/- per dozen. 
Flat. Flat type, 2fn. long, just over 1/16in. thick, 
approximately }in. 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 these reed 
switches 1/3 each. 121- dozen. 

ROTISSERIE MOTOR 
Very powerful 7 r.p.m., operates 
from standard A.C. mains. 29/6, 
plus 3/6 P. & P. 

EXTRACTOR 
Clean» the air 
at the rate of 
10,000 cubic ft. 
per hour. At 

the pull of a cord it extracts 
grease, grime and cooking 
smells before they dirty 
decorations. Suitable for 
kitchens, bathrooms, fac- 
tories, changing rooms, etc., 
it's so quiet it can hardly be 
heard. Compact, bin. casing 
with 5}in. fan blades. Suit- 
able wherever it is necessary to move 
air fast. Kit comprises motor, fan 
blades, sheet steel casing, pull switch, 
mains connector and fixing brackets. 

FAN 

39/6 
+ 6/6 
post 

and inn. 

230 VOLT SOLENOID 
lin, stroke. Size 2}in. x 

x 1}in. 14/6, postage 
2/9. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke, 2 tube 
ends, starter, starter holder and 2 tube clips, 
with wiring instructions. Suitable for normal 
fluorescent tubes or the new "Groins" tubes for 
fish tanks and indoor plants. Chokes are super - 
Went, mostly resin filled. Kit A-15-20 w. 19/6. 
Kit B -30-40w. 19/6. Kit C-80 w. 19/8. Kit E 
-65 w. 19/8, Kit MF1 is for 6ín., 91n. and 12ím 
miniature tubes, 19/6. Postage on Kits A and B 
4/6 for one or two kits then 4/6 for each two kite 
ordered. Kits C, D and E 4/6 on first kit then 
3/6 for each kit ordered. Kit 31F1 3/6 on fleet 
kit then 3/6 on each two kits ordered. 

DEAC RECHARGEABLE BATTERY 
1.2V-2000 mA/hr. type (2000DKZ). Size lin. lie. 
x lin. thick approx. Tremendously powerful, will 

deliver 4 amp for l hour. Regular price over £2 
each. Snip price 19/8 each. NEW AND UNUSED. 

MAINS TRANSFORMER SNIP 
Making a power pack for am- 
plifier or other equipment I 
These transformers have nor- 
mal mains primaries (230/ 
240v.) and isolated secondaries 
two types (1) 12v. 600mA. at 
8/6; (2) 15v. 500 ma at 8/8. 

THERMOSTATS 
Type "A' 15 amp. for controlling room heaters, 
greenhouses, airing cupboard. Has spindle for 
pointer knobs. Quickly adjustable from 30-80°F. 
9/6 plus 1/- poet. Suitable box for wall mounting. 
5/-. P. & P. 1/-. 
Type B" 15 amp. This is a 171n, long rod type 
made by the famous Sunvic Co. Spindle adjusts 

this from 50-550°F. Internal screw ew 
alters the setting so this could be 
adjustable over 30° to 1000°F. Suitable 

for controlling 
furnace, oven, 
kiln, immersion 

heater or to make flame -»tat or fire 
alarm. 8/6 plus 2/6 post and insurance. 

Type "D". We call this the Ice -stat as it cuts in and 
out at around freezing point. 2/3 amps. Has many 
uses one of which would be to keep the loft pipes 
from freezing, if a length of our blanket wire (16 yd 
10/-) is wound round the pipes. 7/6. P. & P. 1/-. 
Type "E". This is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature. 7/6, plus 1/- post. 
Type "F". Glass encased for controlling the temp. 
of liquid -particularly those in glees tanks, vats 
or sinks -thermostat is held (half submerged) by 
rubber sucker or wire clip -(deal for fish tanks - 
developers and chemical baths of all types, 
Adjustable over range 50° to 150°F. Price 18/ - 
plus 2/- poet and insurance. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO-2TH 

Also 102/3 Tamworth Road, Croydon 
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Sonotone 9TA and 9TA/HC. Diamond 
Cartridge brand new, boxed in manu- 
facturers' carton 49/6 plus 2/6 p/p. Acos 
GP 91-1 and GP 91-3 stereo compatible 
cartridges, new in sealed manufacturers' 

TRIO Stereo Moving Magnet Cartridge 
Model AD76K. Diamond Stereo LP Stylus. 
Frequency response 20-20,000c/s output. 
7mV tracking pressure 2 grammes ± 
0.5 grm. Fully guaranteed. Price 85/- p/p free. 

cartons 22/6 plus 2/6 p/p. 
a 

BASF TAPE 25% OFF GARRARD UNITS 
5in. 600ft. 14/- 900ft. 19/- 1200ft. 30/- £ S d The greatest budget system available today- 
5ain. 900ft. 19/- 1200ft. 24/- 1800ft. 39/- can't be beaten-price or quality anywhere- 
7in. 1200ít.24/- 1800ft. 35/- 2400ft. 57/- $P25 Mk. II .. 11 9 6 look at these great features-then compare: 

P/P 2/- per reel-over £5 FREE AP75 .. .. .. 17 19 6 Teleton FZ000 Mk. II. Tuner 

SPECIAL PURCHASE 
S 65 14 9 6 

. 11 9 6 
amp.ewLatest vers.Tuninn with 
new features. Tuning indicator- 
fused circuit protection, AM -FM 

12in.15wattHl-F1 LOUDSPEAKERS 'Denotes including Sonotone 9TA-Stereo/ fitted multiplex, A.F.C. 2 x 5 

Made by famous British manufacturer to Diamond Cartridge. Elegantly styled plinth watts per channel. A truly out- £ s d 

very high standards, heavy duty cast and cover to suit the above units. From 5 gns. standing unit. 43 1 8 

chassis, twin cone construction, smooth Please add 10/- p/p each on all above items. Garrard 3500 (Auto/single). 

extended range, with very low level of Latest in the great new Garrard 

distortion,-Response 35-17,500Hz.-im- 
15 ohms-flux, 11,000 gauss. SPEAKER ENCLOSURES 

range, provides facilities and con- 
trolspedance that are usually found only 
on much more expensive units 13 11 0 WALDON 97 6 Designed to accept the full range of E.M.I. 
Teleton SA7003 matching PRICE each plus 6/6 P. Er P. loudspeakers. Beautifully stylleed in teak. 
speaker systems 10 0 0 

E.M.I. HI-FI SPEAKERS Prices from 89/6 each. 
Sonotone 9TA stereo cartridge 

SET 450: 13 x 8 with two built-in tweeters 
and cross -over unit. Our Price 69/6 

with diamond styli-a perfect 
match 4 2 0 

3 or 15 ohm, 10W, 40-13,000Hz. 25 WATT GROUP SPEAKERS Plinth/Cover elegantly styled 7 0 0 

SET 850: 6¡in. bass plus Sin. tweeter and Plugs and Leads all supplied 1 5 0 
cross -over unit. 8 ohm, 10W, 65-20,000Hz. Guitar group 25. 12ín. round, heavy duty 

79/6 cone, with solid aluminium chassis, 15 ohms 
Response 30-10,000c/s. 

Normal Retail Price £78 19 8 

SET 250: Sin. heavy duty bass plus Sin. 
tweeter and cross -over unit. 8 ohm, 6W, 

imp. 12,000 gauss. 
OUR SPECIAL PRICE Exclusively offered by WALD0N +25/- 

at the remarkably low price of Carr. 63 gns 
80-20,000Hz. 65/- 

Add 5/6 p/p for each speaker set. 6. . £59 plus 6/6 P. Er P. All items may be purchased separately. 

WALDON ELECTRONICS, 707 Blackburn Road, Bolton, Lancs. Bolton 54280 
PLEASE ENCLOSE 2/- IN STAMPS WITH ENQUIRIES 

high grade 

eprae 
RANGE OF SOLID STATE 

A.C. MAINS AMPLIFIERS 
Employing only 

components and transistors. 

LT55 6 WATT 
AMPLIFIER 

Recommended £10 Retail price 
Size 91 x 2f x 5}in. 

Controls (5) Volume, Bass, 
Treble, Mains Switch, Input 
Selector Switch. 

A HIGH FIDELITY UNIT PROVID- 
ING EXCELLENT RESULTS AT 
MODEST OUTPUT LEVELS. 
Sensitivity 5 my (max). 

Frequency Response 30-20,000 cps-2dB 
Harmonic Distortion 0.3% at 1,000 cps 
Output for 3-8-15 ohm Loudspeakers. 
Input Sockets for "Mike," Gram and 
Radio Tuner/Tape Recorder. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION OF 
THE LT55 PROVIDING UP TO 
6 WATTS HIGH FIDELITY OUT- 
PUT ON EACH CHANNEL. 
Switched Input Facilities 
Socket (1) Tape or crystal PU 
(2) Radio Tuner (3) Ceramic PU 
Microphone. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 
Switch. Stereo/Mono Switch. 
Fada Plate Rigid Perspex with black/silver background and matching 

black edged knobs with spun silver centres. 

Please send a stamped addressed envelope for full details of 
above units, also TUNER/AMPLIFIERS STEREO and MONO 

AVAILABLE FROM YOUR LOCAL HI-FI DEALER 

It required an attrac- 
tive wood cabinet with 
veneer finish can be 
supplied for any model. 

7 
Prices from / Qs, 

Recommended 18 gns Retail price 
Size 12 x 3} x 6ín. 

Wholesale and Retail enquiries to: 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 

f1,1 g 

LONDON'S LEADING 
BARGAIN SPECIALISTS 

FOR THE RADIO HI-FI 
It ELECTRONICS ENTHUSIAST 

Special displays of radios, recorders, record decks, tuners, amps., 
meters, speakers, etc., etc. ALL faulty or damaged needing repair- 

AT GIVE AWAY PRICES! 
100's of component bargains from our easy to see and choose from 
self service racks. 

100's OF OLD TYPE VALVES - from 2/- each 
ASSORTED TRANSISTORS 9d each. 7/6 per doz 
Huge stocks of shop soiled and reconditioned second hand 
radios, record players, tape recorders, etc. 

SPOT CASH PART EXCHANGES 
WE OFFER THE HIGHEST RATES IN LONDON 

There's something for everyone 
COME AND LOOK TODAY (Open6daysaweekl) 

ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY 

PERSONAL CALLERS TO: 

48 TOTTENHAM CT. RD., W.1 Tel. 01-636 0647 
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DUXFORD ELECTRONICS 
ELECTROLYTIC CAPACITORS (Mullard).-10% to + 50%. 

Working Voltage (V) -Capacitance (µF) 
4V 6.4V 10V I6V 25V 
8 6.4 4 2.5 1.6 

32 25 16 10 6.4 
64 50 32 20 

125 100 64 40 
250 200 125 80 
400 320 200 125 
800 640 400 250 

1250 1000 640 400 
2000 1600 1000 640 
3200 2500 1600 1000 

POLYESTER CAPACITORS (Mollard) 
Tubular, 10%, 160V: 
Prices per Capacitance each 10 off 
value (µF) 
0.01, 0015, 0.022, 7d. 5/1 
0.033, 0047, 7d. 5/8 
0.068 8d. 6/6 
0.1 9d. 6/8 
0.15 IId. 7/6 
022 1/- 8/2 
0.33 1/3 10/11 
047 1/6 13/2 
0.68 2/3 19/7 
1.0 2/8 23/4 
Tubular, 10%, 400V: 
Prices per Capacitance each 10 off 
value (µF) 
0.001, 0.0015, 00022 6d. 4/5 
0.0033, 0.0047 6d. 4/6 
00068, 0.01 7d. 5/1 
0-015 7d. 5/2 
0022 7d. 5/3 
0.033 8d. 5/8 
0.047 9d. 6/7 
0068 11d. 7/8 

0.15 1/2 10/3 
022 116 14/3 
0-33 23 7 
0.47 2/8 23/4 
Modular, metallised, P.C. mounting, 250V: 
Prices per Capacitance each 10 off 
value (µF) 
0.01, 0015 7d. 5/2 
0.022 7d. 5/4 
0.033, 0.047 8d. 5/11 
0068 9d. 6/7 
0.1 9d. 6/9 
0.15 Ild. 8/2 
022 1/- 8/9 
0.33 1/5 12/6 
047 1/8 14/8 
0.68 2/3 19/10 
1-0 2/9 23/8 
CAPACITORS 
Subminiature Polyester film, Modular for P.C. mounting. Har 
resin encapsulation. Radial leads. 
± 10 % tolerance. 100 Volt Working. 
Prices -per Capacitance value (µF) 
0.001, 0002, 0005, each 10 off 25 off 

0.01, 0.02 6d. 4/3 8/4 
0.05 8d. 6/- 12/6 
0.1 10d. 7/1 15/6 
02 1/2 10/- 20/10 

Polystyrene film, Tubular, Axial leads. Unencapsulated. ±5 
tolerance. 160 Volt Working. 
Prices -per Capacitance value (µµF) 
10, 12, 15, 18, 22, 27, 33, each 10 off 25 off 
39, 47, 56, 68, 82, 100, 120, 
180, 220, 270, 330, 390 5d. 3/7 7/9 
470, 560, 680, 820, 1,000, 
1,500 . 6d. 
2,200, 3,300, 4,700, 5,600.. 7d. 
6,800, 8,200, 10,000, 15,000 8d. 
22,000 .. . .. 9d. 

12.5 
25 
50 
80 

160 
250 
400 
640 
800 

1250 
2000 
4000 
6400 

4/- 
5/- 

6/9 

25 off 

10/11 
11/10 
13/6 
14/3 
16/6 
17/9 
23/3 
28/1 
42/3 
48/9 

25 off 

9/9 
9/10 

10/11 
11/10 
12/- 
12/7 
14/5 
16/7 
17/2 
22/- 
28/5 
42/3 
48/9 

25 off 

11/3 
11/9 
12/10 
14/1 
14/9 
18/- 
18/11 
27/- 
31/9 
43/2 
49/8 

8/8 
10/10 
13/- 
18/- 

4 
8 

16 
32 
50 

100 
160 
250 
400 
500 
800 

1250 
2500 
4000 

100 off 

36/5 
37/6 
43/9 
47/7 
57/3 
61/5 
77/1 
93/9 

140/7 
165/7 

100 off 

33/4 
33/6 
36/5 
37/6 
37/9 
42/7 
49/- 
51/- 
57/4 
74/- 
95/10 

140/7 
165/7 

100 off 

38/7 
41/8 
43/9 
47/1 
51/- 
62/6 
63/6 
91/8 

107/10 
146/9 
160/4 

d epoxy 

100 off 
30/- 
41/8 
51/- 
68/6 

or +lpf 

100 off 

24/- 

26/8 
33/4 
40/- 
45/4 

POTENTIOMETERS (Carbon) 
Miniature, fully enclosed, rear tags, carbon brush wiper. Long life, low noise. 
Body dia., }in. Spindle, lin. x }in. 4W at 70°C.±20% below 4M, ± 30 
over 4M. Lin. 100 ohms to 10 Megohms. Log. 5 Kohms to 5 Megohms. 
Prices -per ohmic value each 10 off 25 off 100 off 

2/- 18/4 41/8 150/ - 
GANGED STEREO POTENTIOMETERS (Carbon) 
}W at 70°C. Long Spindle. 
Logarithmic and Linear: 5k+5k to IM+1M. 
Prices -per ohmic value each 10 off 25 off 100 off 

8/- 70/- 162/6 575/- 

40V 64V 
1 0.64 

2.5 
5 

10 
20 
32 
64 

100 
160 
250 
320 
500 
800 

1600 
2500 

Price 
each 
1/4 
1/2 
1/2 
1/- 
I/1 
1/2 
1/6 
2/- 
2/6 
3/- 
5/3 
6/6 
8/- 

12/6 
15/- 

10 off 
12/4 
10/6 
10/4 
89 
9/6 

10/4 
13/4 
18/10 
22/3 
26/9 
46/6 
57/6 
71/4 
91/6 

133/4 

Pack Prices 
25 off 
26/6 
23/- 
22/6 
18/9 
20/9 
22/6 
29/6 
37/9 
44/3 
59/- 

101/- 
125/4 
157/- 
194/9 
291/8 

100 off 
89/6 , 

80/3 
77/9 
63/6 
70/9 
77/9 

102/9 
134/4 
165/6 
204/3 
343/9 
427/- 
541/8 
843/9 

1000/ - 
SKELETON PRE-SET POTENTIOMETERS (Carbon) 
High quality pre-sets suitable for printed circuit boards of 0lin. P.C.M. 
100 ohms to 5 Megohms (Linear only). Miniature: 0.3W at 70°C.+20% 
below 4M, +30% above }M. Horizontal (0.7in.+0.4in. P.C.M.) or 
Vertical (0.4M.x02in. P.C.M.). Subminiature: 0.1W at 70°C.+20% 
below 2.5M, ± 30 % above. 
Prices -per ohmic value each 10 off 25 off 100 off 
Miniature (0.3W) .. .. 1/- 8/9 18/9 66/8 
Subminiature (0.1W) .. 10d. 7/1 14/7 46/8 

RESISTORS 
High stability, carbon film, low noise. Capless construction, molecular 
termination bonding. 
Dimensions (mm.): Body: }W; 8 x2.8 

}W; 10x43 
Leads: 35 

10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series). 
5% ranges; 4.7 Ohms to 1 Megohm (E24 Renard Series). 

Prices -per Ohmic value. 
each 

}W 10% 2d. 
}w 5% 24d. 
}W 10% 20. 
;W 5% 3d. 

SEMICONDUCTORS 
Type 1 off 10 off 25 off 100 off 

10 off 
1/6 
1/9 
1/9 
2/- 

Type 

25 off 100 off 
3/3 10/4 
3/8 11/8 
3/8 11/7 
4/- 12/10 

l off 10 off 25 off 100 off 
AC107 3/6 26/3 63/- 232/9 OAS 2/- 15/- 36/- 133/4 
AC127 2/6 18/9 45/- 166/3 OA8l 2/- 15/- 36/- 133/4 
AC128 2/6 18/9 45/- 166/3 0A202 2/- 15/- 36/- 133/4 
AD140 8/- 60/- 144/- 533/4 0C23 7/4 58/8 132/- 497/8 
AD149 9/- 67/6 162/- 600/- 0C25 6/- 45/- 108/- 399/- 
AF115 2/6 18/9 45/- 166/3 0C28 9/- 67/6 162/- 598/6 
AF116 2/6 18/9 45/- 166/3 0C35 6/- 45/- 108/- 399/- 
AF117 2/6 18/9 45/- 166/3 0C44 3/- 22/6 54/- 199/6 
BC107 3/6 26/3 63/- 232/9 0C45 2/6 18/9 45/- 166/3 
BC108 3/- 22/6 54/- 199/6 0071 2/- 15/- 36/- 133/4 
BC109 3/6 26/3 63/- 232/9 0072 2/6 18/9 45/- 166/3 
BY234 2/9 24/3 52/4 177/- 0075 2/4 17/6 42/- 155/4 
BY235 3/- 26/3 56/3 187/6 OC8I 2/- 15/- 36/- 133/4 
BY236 3/3 28/8 61/9 208/4 OC81D 2/4 17/6 42/- 155/4 
BY237 3/6 30/8 65/6 218/9 0082D 2/4 17/6 42/- 155/4 
BY238 3/9 34/4 71/6 227/6 0C139 3/4 25/- 60/- 221/8 
BYZIO 6/- 45/- 108/- 399/- 0C170 2/6 18/9 45/- 166/3 
BYZl1 5/4 40/- 96/- 354/8 0C171 2/6 18/9 45/- 166/3 
BYZ12 4/8 35/- 84/- 310/4 2N2926 2/8 20/- 481- 177/4 
BYZ13 4/- 30/- 72/- 266/ - (Green) 

Thyristors (5 amp) -Stud mounting. 
P.I.V. 1 off I0 off 25 off 100 off 
100 8/- 60/- 144/- 532/- 
200 10/- 75/- 180/- 665/- 
400 15/- 112/6 270/- 997/- 

VEROBOARD & ACCESSORIES 
0.15ín. Matrix I off 10 off 25 off 0 -lin. Matrix 1 off 10 off 25 off 
24 x 34ín. 3/3 30/- 67/9 24 x 31in. 4/- 37/8 86/- 
24 x 5in. 3/11 35/10 80/9 24 x 5m. 4/6 42/6 96/3 
33 x 32m. 3/11 35/10 80/9 31, 34in. 4/6 43/4 100/- 
31 x 5in. 5/6 50/- 114/7 31 x 5in. 5/6 48/4 111/5 
Spot Face Cutter 7/3 Pin Fitting Tool 9/6 
Terminal Pins 2/- (per 25 off); 6/9 (per 100 off) 

SEND S.A.E. FOR 1969 CATALOGUE 

DUXFORD ELECTRONICS (PW) 
97/97A MILL ROAD, CAMBRIDGE 

Telephone: CAMBRIDGE (0223) 63687 

(Visit us -at our new Mail Order, Wholesale and Retail Premises) 
MINIMUM ORDER VALUE 5/- 

C.W.O. Post and Packing 1/6 
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Train fortomorrow'sworld 
in Radio and Television 

at The Pembridge College 

of Electronics. 
The next full time 16 month College Diploma 
Course which givesa thorough fundamental 
training for radio and television engineers, 
starts on 1st January 1970. 

The Course includes theoretical and practical 
instruction on Colour Television receivers and is 
recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to successful students. 

The way to get ahead in this fast growing industry 
-an industry that gives you many far-reaching 
opportunities-is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: "0' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
( Dept, PW12), 34a Hereford Road, London,W.2 

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

NAME 

ADDRESS - 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS Se{óo114 for 8/6. DAF96,4DF98FDK96 DDL98 4 for 2é 6. 
DL94. 

OZ4 4/6 12AX7 4/9 DK32 716 EF184 5/6 PCL83 9/- UBF80 5/9 
1A7GT 7/6 12K8GT 7/- DK91 5/9 E1190 6/3 PCL84 716 UBF89 6/9 
1H5GT 7/3 12SN7GT8/8 DK92 8/3 EL33 8/9 PCL85 9/- UC92 5/- 
1N5GT 7/9 19BG6G17/6 DE96 7/- EL34 9/8 PCL86 8/8 UCC84 71- 
1R5 5/9 20F2 18/8 DL35 5/- EL41 10/6 PENA412/6 UCC85 6/9 
165 413 20P3 11/9 DL92 5/9 EL84 419 PFL20012/6 UCF80 7/3 
1T4 2/9 20P4 18/6 DL94 6/- EL90 416 PL36 9/9 liCH4211/8 
3S4 5/9 25L6GT 5/- llL96 7/- EL500 12/6 PL81 7/3 UCH81 6/8 
3V4 6/- 25U4GT11/6 DY86 5/9 EM80 7/6 PL82 6/6 UCL82 7/- 
504G 418 30C1 818 DY87 5/9 EM81 7/6 PL83 6/6 UCL83 11/6 
5Y3GT 5/9 30C15 131- EABC80 6/6 EM84 8/6 PL84 6/6 UF41 10/6 
5Z4G 7/6 30C17 18/- EAF42 8/9 EM87 7/6 PL500 13/- UF80 71- 
6/30L2 12/- 30C18 1118 EB91 2/8 EY5I 7/6 PL504 1318 UF85 619 
6AL5 2/8 30F5 16/- EBC33 8/- EY86 6/6 PL508 28/8 UF89 619 
6AM6 219 30FL1 13/9 EBC41 9/9 EZ40 7/6 PL802 14/6 i7L41 1018 
6AQ5 4/6 30FL12 14/6 EBF80 6/9 EZ80 4/6 PM84 7/6 UL44 20/- 
6AT6 4/- 30FL14 12/- EBF89 8/3 EZ81 4/9 PX25 10/6 UL84 7/- 
6A116 418 30LI 6/6 ECCBI 3/9 GZ32 8/9 PY32 10/- UM84 6/6 
6BA6 4/6 30L15 14/- ECC82 4/9 (1334 919 PY33 10/- UY41 8/3 
6BE6 4/9 30L17 15/6 ECC83 7/- KT61 819 PY81 5/3 UY85 519 
6BJ6 8/6 30P4 12/- ECC85 5/- KT66 16/- PY82 5/8 VP4B 10/- 
6BW6 13/- 30P12 13/9 ECC91 3/- ME140915/- PY83 5/9 W119 7/- 
6E13 316 30P19 12/- ECC80412/- N78 17/6 PY88 6/9 Z77 2/9 
6E14 9/- 30PL1 18/9 ECF80 8/6 PABC80 7/- PY800 7/8 Translators 
6F23 14/3 30PL13 15/6 ECF82 5/9 PC86 10/3 PY801 6/9 AC107 8/8 
6F25 181- 30PL14 15/6 ECH35 6/- PC88 10/8 1119 6/6 AC127 2/6 
6J6 3/- 35L6GT 8/6 ECH42 10/6 PC96 8/6 1120 12/6 All140 7/6 
6K7G 2/6 35W4 4/6 ECH81 5/8 PC97 8/6 U25 18/- AFI15 3/- 
6K80 2/9 35Z4GT 5/- EC1184 7/6 PC900 7/8 026 12/- AFIl6 3/- 
6L18 6/- 6063 12/8 ECL80 6/9 PCC84 6/6 U47 13/6 AF117 313 
6V6G 3/3 AC/VP210/- ECL82 6/9 F0085 6/- U49 13/8 AF125 316 
6V6GT 6/6 AZ31 9/8 ECL83 8/6 PCC88 9/- U52 4/8 AF127 3/8 
6X4 4/8 B729 12/6 ECL86 8/- PCC89 10/8 U78 4/8 OM 5/9 
6X5GT 5/9 C01135 10/- EF37A 8/8 PCC18911/8 U191 12/8 0C44 2/8 
7B7 7/- CL33 18/6 EF39 4/9 PCF80 8/8 U193 8/6 0C45 2/8 
7C6 6/9 CY31 6/9 EF41 10/9 PCF82 8/6 U251 14/8 0071 216 
10F1 14/- DAC32 7/8 EF80 4/6 PCF2001816 U301 12/6 0072 2/6 
10E18 7/- DAF91 4/8 EF85 5/3 PCF80018/6 U329 14/6 0075 2/6 
101'13 15/6 DAF96 8/6 EF86 8/8 PCF801 6/9 U801 19/6 0081 2/8 
12A118 83/- llF33 7/9 EF89 5/3 PCF802 91- UABC80 6/6 0081D 2/8 
12AT7 8/9 DF91 2/9 EF91 2/9 PCF805 11/6 UAF42 9/6 0082 2/8 
12AU6 4/9 DF96 6/8 EF94 4/8 PCF80812/- UB41 8/6 OC82D 9/6 
12AU7 4/9 DH77 4/- EF183 8/- PCL82 7/- UBC41 8/6 00170 2/6 

READERS RADIO 
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 fid. extra. 

PHOTOELECTRIC KIT 
CONTENTS: 2 Y.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, Condensers, 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. 

Y.'. 4y t-. 
leLL 

PHOTOELEoCTOIL 
AI 

;a.,,:e"ór,n 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 
1 Photocell Receiver las illustrated). Suitable for all Photoelectric Burglar Alarme, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks, Infra -red filter, projector 
lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack. 
1/6 (I/ 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 2/0; 
Air Mail 10/-. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm. 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chaasis, Plastic 
Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced 
Photoelectric Designs". 
Price 19/6. Footage and Pack. 1/6 (U.K.). Commonwealth 1/-; Air Mail 4/-. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Every- 
thing (except plywood) to build 1 miniature invisible beam projector and photocell 
receiver for nee with Junior Photoelectric Kit. 
Price 10/6. Poet and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 21-; Air Mall 4/-. 

PHOTOELECTRIC KIT 

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

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL £1.0.0 
Australia, New Zealand 

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

and Plans for Building 
10 Advanced Designs 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Manama i 
632 

Send a S.A.E. for full details, a brief description and Photograph. of all Rila and oll 
52 Radio, Electronic and Photoelectric Project. Assembled. 



TRANSISTOR STEREO 8 + 8 MK II DE LUXE STEREO AMPLIFIER NEW! HSL.700 MONO 
TRANSISTOR AMPLIFIER 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance charac- 
teristics to 
suit the moat 
discriminat- 
ing listener. 
6 transistor 
circuit 
with in- 
tegrat- 
ed pre- 
ampli- 
fler assembled 
on special printed sub 
panel. AD161-AD162 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: Bass, Treble, 
Volume/on/off. Function selector for PUI, PU2, Tape, 
Radio. The HSL.700 is strongly constructed on rigid steel 
chassis bronze hammer enamel finish, size 91 x 5 o 41 in. 
Performance figures: 
Sensitivity: PUI -50m/v. 56K input impedance. 

, 1)112-110m/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 RMS into 3 
ohms, 5.8 watts RMS into 15 ohm. Overall frequency res- 
ponee 30 c/s -18 Ke/e: Continuously variable tone controls; 
Bass, + 8 db to - 12 db at 100 c/s. Treble, + 10 db to 
-10 db at 10 Kc/s. The HSL.700 has been designed for 
true high fidelity reproduction from Radio Tinter, Gramo- 
phone deck and Tape Recorder preamp. Supplied ready 
built and tested, complete with knobs, attractive anodised 
aluminium front escutcheon panel, full circuit diagram 
and operating instructions. 

Our Special £7.19.6 Price P. & P. 7/6. 

LOUDSPEAKER BARGAINS 
Sin. 3 ohm 16/-. P. & P. 3/-. 7 x 4in. 3 ohm 21/-. P. & P. 
4/-. 10 x bin 3 ohm. 27/6. P. & P.6/-. E.M.I. 8 x 5 in. 
3 ohm with high ficx magnet 21/-. P. & P. 4/-. E.M.I. 
13f x 81n. 3 ohm with high flux ceramic magnet 42/- 
(15 ohm 45/-). P. & P. 6/-. E.M.I. 13 o 8in. 3 or 15 ohm 
with two inbuilt tweeters and crossover network 4 ens. 
P. & P. 61-. 
BRAND NEW. I2in. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Rifkin ceramic ferrobar magnet assembly 25.10.0. 
P. & P. 7/6. Guitar models: 25w. 56.0.0, 35w. 86.0.0. 
E.M.I. If in. HEAVY DUTY TWEETERS. Powerful ceramic 
magnet. Available in 3 or 8 ohms 15/- each: 15 ohms 16/6 
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 
31m. 14/-. P. R P. 2/6; 7 x4in. 21/, P. R P. 4/-. 

80 OHM MOVING COIL SPEAKERS 
High Flux Magnet. 2din. dia. 12/- each. P. & 1'. 1/6. 

SPECIAL OFFER 
Hi-Fi Celestion Speaker Unit. Sine S s 4in. Powerful 
11,000 line magnet with specially treated cone sur- 
round. 10-12 ohm impedance. Few only at 20/-. 
P. & P. 316. 

DUAL PURPOSE BULK TAPE ERASER AND TAPE 
HEAD DEMAGNETISER 42/8. P. & P. 3/-. 
CRYSTAL MIKES. High imp. for desk or hand use. High 
sensitivity. 1816. P. & P. 1/6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR 
PRICE 21/-. P. & P. 1/6. 

PYE MICROSWITCHES S/P. C10. Lever roller action. 
Rating 250v. AC at 5 amps. Size approx. 1 x I x tin. 
4/- each. P. & P. 1/- (6 or more post free). 
HONEYWELL MICROSWITCHES. S/P. C10. Push button 
action. Rating 250v. AC at 15 amps. Size approx. 
11 x f x din. 5/- each. P. & P. 1/- (6 or more post free) 
TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be 
angled and rotated in any direction. 12 section Heavy 
Chrome. Extends from 7in. to approx. 56ín. Maximum 
diameter fin. 10/- each. P. & P. 1/0. 6 section Lacquered 
Brass. Extends from fin. to 223in. approx. Maximum 
diameter t in. 5/- each. P. & P. 1/-. 
BRAND NEW MULTI -RATIO MAINS TRANSFORMERS. 
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 lin. long x 34in. wide x Sin. deep. Price 32/6. 
P. & P. 6/-. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0-9 at 500 mA. 11/-- P. & P. 2/6. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 14/6. P. & P. 2/6. 
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Rectifier. Pri. 240v. AC See. 240v. at 50mA and 6.3v. at 
1.5 amp. Stack size 21 x I x 21in. 10/6. P. & P. 316. 
(Special quotations for quantities.) 

BRAND NEW! PARMEKO MAINS TRANSFORMERS 
Primary 110v -250v. Secondary 330-0-330v. 100 mA and 
6.3v. at 2 amps, 6.3v at 2 amps and 6'3 v. at 1 amp. Con- 
servatively rated. Fully impregnated Electrostatic screen. 
Suitable for vertical or drop through mounting. Overall 
size 43 x 31 o 31ín. Weight 8 lb. Limited number only at 
37/6. P. & P. 8/-. 

Now using Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A 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 nee 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 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at 6 amp. 
PRICES: AMPLIFIER KIT 610.10.0; POWER PACK 
KIT 88.0.0; CABINET 58.0.0. All Poet Free. 
Also available STEREO 10+10. As above but 10 watts 
per channel. PRICES: AMPLIFIER KIT 812. POWER 
PACK KIT 03.10.0. 
Circuit diagram, construction detaile and parts list (free 
with kit) 1/6. (S.A.E.). 

Official stockiste of all 
PEAK SOUND HI-FI EQUIPMENT 

including the 
P.W. DOUBLE 12 STEREO AMPLIFIER au featured 
in Practical Wireless April, May and June issues. 
Component pack as specified. Total cost 828.5.6 Plus 
P. & P. 11/-. (Excluding metalwork, knobs, plugs 
and sockets and fuses.) 

SPECIAL PURCHASE! 
E.M.I. 4 -SPEED PLAYER 

Heavy 81in. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 v. 
tap). Complete with latest 
type lightweight pick-up arm 
and mono cartridge with t/o 
stylü for LP/78. ONLY 68/-. 
P. & P. 6/6. 

QUALITY RECORD PLAYER AMPLIFIER MEII 
A top quality record player amplifier employing heavy 
duty double wound main transformer, ECC83, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x Sin deep x bin. high. Ready built 
and tested. PRICE 75/-. P & P. 0/-. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE B7/6. P. & P. 7/6. 
DELUXE QUALITY PORTABLE RIP CABINET MEII 
Uncut motor board size 141 x 12in. clearance lin. below. 
5fin. above. Will take above amplifier and any B.S.R. or 
GARRARD autochanger or Single Player Unit (except 
AT60 and SP25). Size 18 x 15 x 8in. PRICE 79/6.P &P.916. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II. 
Designed for Hi-Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74" 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 40 watts. Front panel 
can be detached and leads extended for remote mounting 
of controls. Complete with knobs, valves, etc., wired and 
tested for only 84.15.0. P. & P, 6/-. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance to 
HA34 above but employs entirely different and advanced 
circuitry. Complete set of parta, etc. 79/6. P. & P. 6/-. 

BRAND NEW TRANSISTOR BARGAINS. GET 15 

(Matched Pair) 15/-; V15/10p 10/-; 0071 51-; OC76 6/-; 
AF117 316; 20339 (NPN) 3/-. 
Set of Mallard 6 transistors OC44, 2-OC45, AC1:28D 
matched pair AC128 25/-; ORP12 Cadmium Sulphide 
Celle 10/6. All post free. 

VYNAIR AND REXINE SPEAKER AND CABINET 
FABRICS. Approx. 54ín. wide. Usually 35/- yard. Our 
PRICE 13/6 per yard length. P. & P. 2/6 (min. one yd.). 
B.A E. for samples. 

POWERFUL COMPACT Motor for 6-9v. Battery opera- 
tion approx mA. Made originally for "Staar" and "Green - 
oat" record player decks. Built in constant speed device. 

Ideal for models etc. Overall size approx. 11 x 11. 7/6 each 
P. & P. 1/6 (3 or snore Post Free) 

A.C. mains 
200-240 
volts. Us- 
ing heavy 
duty fully 
isolated mains trans- 
former 
with full 
wave rec- 

tification 
giving adequate 

smoothing with negligible 
hum. Valve line up: -2 x ECL86 Triode Pentodes. 
1 x EZ 0 as full wave rectifier. Two Dual potentiometers 
are pr vided 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 be 
adjusted by means of a separate 'Balance' control fitted 
atther ar of the chassis. Input sensitivity is approximately 
300m/v. for full peak output of 4 watts per channel (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 S gus. P. & P. 8/-. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
B.S.R. ÚA25 with latest mono compatible cart. 86.19.6 

All plus Carriage and Packing 616 

LATEST GARRARD MQDELS. Alf types available 1025, 
2025, SP25, 8000, AT60 etc. Send S.A.E. for latest Prices! 

PLINTH UNITS cut out for GarrardModelo, 1025, 2025, 
2000, 3000, AT60, SPIS. With transparent plastic cover. 
OUR PRICE 5 gns. complete. P & P. 8/6. 

LATEST RONETTE T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. Only 32/6. P. & P. 2/-. 

LATEST RONETTE I/O MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records on 
mono equipment. Only 80/-. P. & P. 2/-. 

SONOTONE STAIN compatible Stereo Cartridge with 
diamond stylus 50/-. P. & P. 2/- 
FEW ONLY! ACOS High -(1 for EP and 1,P. Only 10/-. 
P. & P. 2/- 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 

Peak out- 
put in excess 
of 13 watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit panel size 6 x Sins. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors (GET114 or Si Mullard AC12811 
and matched pair of AC128 o/p). 9 volt operation. 

Everything supplied, wire, battery offpa, solder, etc. 
Comprehensive easy to follow instructions and circuit 

diagram 2/6 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/-. P. & P. 31-. 
Also ready built and tested, 6216. P. & P. 3/-. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e lu push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow recorde 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-150 speaker and 2 independent volume controls, 
and separate bass and treble controls are provided giving 
good lift and cut. Valve line-up 2EL84s, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 2/6 (Free with 
parts). All parts sold separately. ONLY 57.9.6. P. & P. 8/6. 
Also available ready built and tested complete with std. 
input sockets, 59.5.0. P. & P. 8/6. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and RCL82 triode 
pentode valve as audio amplifier and power output stage. 
Impedence 3 ohms. Output approx. 3.5 walla. Volume 
and tone controls. Chassis size only 7in. wide x 3in. deep x 

fiin. high overall. AC mains 200/240v. Supplied absolutely 
Brand New completely wired and tested with valves :rad 
good quality output transformer. FEW ONLY. 

OUR ROCK BOTTOM 
49/6 BARGAIN PRICE 6/ - 

Open all day Saturday HARVERSON SURPLUS CO. LTD. Please write clearly 
Early closing Wed. 1 p.m. PLEASE NOTE: P. & P. CHARGES 

A fete minutes from South Wimbledon 170 HIGH ST., MERTON, LONDON S.W.19 Tel 01-540 3985 
P. 
QUOTED A PLLY TO U.K. ORDERS 

ONLY. 

Tube Station CHARGED EXTRA. 
S 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 
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0.0005mFd TUNING CONDENSER 
Proved design, ideal for straight or 
reflex circuits 2/6 each. 24/- doz. 

ELLIOT SEALED 
CONTACT REED RELAY 
Three circuits closed by 3V or 100MA. 9/6 each. 

SLIM TUBULAR MICROPHONE 
For hand holding or frontal suspension-lever 
.switch-high impedance with lead and plugs for 
cassette tape recorder but suitable for most 
amplifiers. 19/6. 

500 MICRO AMP MOVING COIL 
METER 
2jn. flush mounting round meter, ex Government 
but unused and perfect. 1718. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from 
the mains-full wave circuit-made 
up ready to wire into your set and 
adjustable high or low current. 
8/6 each. 

5000mFd 12V 
CONDENSER 
Tubular size Bin. x lin. dia. made by Plessey. 
4/9 each, 48/- doz. 

5A, 3 PIN SWITCH 
SOCKETS 

An excellent opportunity to make 
that bench dis board you have 
needed or to stock up for future 
jobs. This month we offer fi British 
made (Hicrait) bakelite flush 
mounting shuttered 5A switch 
sockets for only 10/- pine 3/6 poet 
and insurance. (20 boxes poet 
free.) 

Sin. x Sin. Printed Circuit Board 
Ideal for dozens of projects. Heavy copper on 
3/B21n. sheet, 1/8 each or 15/- per dozen. 

MAINS MOTOR 
Precision made - es 
used in recdrd decks 
and tape recorders- 
ideal also for extractor 
fan, blower, heaters 
etc. New and perfect. 
Snip at 9/6. Postage 
3/- for first one then 

/- for each one 
ordered. 12 and 
over poet free. 

Horstmann "Time and Set" Switch 
(A 15 amp Switch). Just the thing if you want to come home 
to a warm house without it costing you a fortune. You can 
delay the switch on time of your electric fires, etc., up to 
14 hours from setting time or you can use the switch to give 
a boost period of up to 3 hours. Equally suitable to control 
processing. Regular price probably around £5. Special snip 
price 29/6, p. & ins. 4/6. 

ATLAS SLIMLINE FLUORESCENTS 

THE TWENTYLITE 
A Fluorescent lighting 
unit made by the famous 
Atlas company, with 
super silent polyester 
filled choke and radio 

suppressed starter. The tube 
springs in and out and the whole unit is 

beautifully made and finished white enamel. Amazingly 
economical. If left on all the time costs only one penny per day 

(uses I unit). Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway, 
Porch, Loft, etc. Don't miss this amazing offer, 89/8 with tube. Assembled 
ready to install. Postage and insurance 6/6 extra. 

1 WATT AMPLIFIER & PREAMP 
5 transistors-highly efficient, made for use 
with tapehead 04 but equally suitable for 
microphone or pick up-limited quantity 29/6. 
Full circuit diag. also shows tape controls 5/-. 

DREAMLAND 
CLOCK SWITCH 

The wonderful DREAMLAND mains operated 
clock switch will automatically switch your 
blanket on and off each evening and you will 
always have a warm bed. It's luminous; 
you can always see the time and it's a really 
beautiful unit. An ideal gift. Can also control 
tape recorder, radio, lamp, etc., up to 500 watts. 
89/8 plus 3/6 post & ins. 

LIGHT CELL 
Almost zero resistant in sunlight increases to 10 K. Ohms in 
dark or dull light, epoxy resin sealed. Size approx. lin. dia. 
by tin. thick. Rated at 500MW, wire ended. 8/6 with circuit. 

INSTRUMENT BUZZER 
6-12 volts, adjustable tone, a very neat metal cased U.S.A. made unit, approx. 
11 in. x lin. x tin. thick. 6/6 each. 

Where postage is not stated then orders 
over £3 are poet free. Below £3 add 2/9. 
Semi -conductors add 1/- poet. Over £1 
post free. S.A.E. with enquiries please. 

ELECTRIC BLANKET BARGAIN 
Famous Norvic electric blanket claimed to be the 
most reliable in Britain. We offer at less than 
wholesale price "Corona de luxe" model, this has 
flame resistant super safe element and double - 
thick fleecy cover attached by press studs-just 
undo the press studs to wash cover-double bed 
eize 60 x 48ín.-with control switch giving choice 
of three heats-in presentation box showing regu- 
lar price 89.8.9-we offer at 66.19.6, post and 
ins. paid. 

THERMAL CUTOUT 
A miniature device tin. dia. on one screw 
fixing mount --can be used for motor overload 
protection-fire alarm-soldering iron switch off, 
etc., etc. -15 amp contacts open with flame- 
radiant or conducted heat. 1/6 each, 15/- doz. 
25 100. 

STEREO CABINET 
Size 25 x 14 x 99ín. deep-speaker compartment 
each end-centre portion with hinged lid and 
removable bottom has platform for autochanger 
and room for amplifier-two tone (red and grey) 
resin covered by loud speaker ends need metal 
grilles-with handle and clips -22/6, carriage 
and packing 15/-. 

24kW FAN HEATER 
Three position switching to 
suit changes in the weather. 
Switch up for full heater (21 
kW), switch down for half 
heat UAW), switch central 
blows cold for summer cooling 
-adjustable thermostat act. 
as auto control and safety cut- 
out. Complete kit 88.16.0. 
Post and ins. 7/6 or made np 
model 84.15.0. Post & ins. 7/6 

COPPER CLAD ELEMENT 
1250 watts-oft. long but bent to U shape, ideal 
for overhead heater-just mount reflector above. 
12/6 each, plus 4/6 poet. £6 doz. poet paid. 

500W IMMERSION HEATER 
For small process tanks, etc., 200/240V 
411n. into tank, 29in. outside of tank, 
dia. approx. 1 in., chrome plated 14/6. 
Post and insurance. 4/6. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO-2TH 

Also 102/3 Tamworth Road, Croydon 

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 
and electronic leg soldering. 90 ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 151 - 

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

fib,content, low 
melting point, 
60/40 alloy, 202 ft. 

as 
22 gauge on 
plastic reef. 
Recommended 

p+ retail price 15/- 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

4A 60/40 18 2/8* 
Sizes 

(ill- Saubit 18 2/8* Lustre- 
ted) 

15 60/40 22 3/-* 
*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. 

100 mixed 1w and 4W RESISTORS, 10/-; 100 SILVERED MICA CAPACITORS, 10f-; 
100 CERAMIC CAPACITORS, 20/, 
PRINTED CIRCUIT BOARD (for 6 Transistor Radio) 81 x 2fin. with Osc., let, 2nd 
and 3rd I.F.S. M.W. and L.W. FERRITE AERIAL, 2 gang tuner, circuit diagram 
giving values of components. (Limited quantity). 80/- (2/6 poet). 

MAKE YOUR OWN RECORD PLAYER. "Soft -Top" Cabinet 17 x 15 x 71n; motor 
board (for BSA UA15 or UA25 Autochanger); 1 Tygan for front covering; Amplifier 
with UY85 and UCL82 valves; Tone & volume, with knobs; 3 ohm loudspeaker to fit: 
full assembly instructions. All for 88.10.0 (part cary. It,-). 

STEREO AMPLIFIER type HV- 
2x3Watts 
Fully built. On off, sep. vol. and tone each channel 
12 x 41 x 6in. high. EZ80. 2 x ECL86; for 3 ohm 
speakers, double wound main trans: fixing flanges , 
and base plate; suitable for crystal cart., tuner etc. ?- 

c 

86.10.0 (8/- p. & p).,ç{ 
STEREO AMPLIFIER type RC- 
2x3Watts 
Fully built. 2 x UCL82, metal rect: ganged vol. 
and tone coat: on -off, balance. 11 x 31 x 4in high. 
Double wound mains trans. with supporting 

£m Q O O 
brackets. For 3 -ohm speaker. 213(8/- p. & p.). 

MONO GRAM CHASSIS 

3 Wave band long-med-short. Gram., 200-250v AC 
Ferrite aerial.Chassis 7 x lin. Dial 13 x 4in, 

u Double ria mains traa nse formerr valves ECRS] wound 
EF89, EBC81, EL84, EZ80 Price 810.12.6. 

N., 
ray 

'I.rVY (7/6p.&p.). 

AUDIO ACCESS. wlo.. mlcr 10/-. Std. jack plug moulded 2/6; metal 8/6; sockets 2/6; 
3.5 and 2.5mm jack plugs and sockets 1/- each; phono plugs 1/, metal 2/-; sockets: 
single 10d., double 1/3, triple 2/-; Phono line couplers 2/-; 3 -pin DIN plug 2/9, 4 -pin 
3/-, 5 -pin 8/4; sockets: 3 -pin 1/8, 5 -pin 1/9; DIN speaker plug 2/6; one -yd screened 
lead with phono plug attached, 7 for 10/-; 1 -yd with 2.5mm jack plug 10 for 10/-. 
All post paid, minimum order 10/-. 
BAKERS' Selhurst Speakers, 12in., cast frame, 3, 8 or 15 ohm (state which). Group 25 
(25 watt) for guitars, etc, 66.6.0; Stalwart 45-13,000cps, 15W 88.8.0; de Luxe Mkt 
dual cone 25-16,000epa. 15W 89 (all cary. paid) less 10% for 2 speakers. 

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. 
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There'sSornetbing forEveryonein the 
NEW HEATHKIT CATA L 0G UE! 

GUITAR PRACTICE 

AMPLIFIER 

ELECTRONIC 
METRONOME 

AMBASSADOR 
SPEAKERS 

AUTO -TUNE-UP METER 

AIRCRAFT MONITOR RECEIVER 

CAR RADIO 

TECHNICIANS 
LOW-COST 'VVM' 

SEVERN 
AM/FM RADIO 

FABULOUS STEREO 
HI -Fl COMPACTS 

STEREO 
RECORD PLAYER 

D.I.Y. SPEAKER SETS 

GENERATORS 

POWER SUPPLIES 

D.I.Y. RADIOGRAM PACKS 

MANY OTHER MODELS 
TOO NUMEROUS TO 
MENTION 

Send for this 
FREE Catalogue 
and see for yourself, Today! 

DAYSTROM LIMITED 
HEATHKIT DIVISION 

GLOUCESTER GL2 6EE 
Tel. Gloucester 29451 Telex 43216 
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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 2s. 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 

ETCHED PRINTED CIRCUIT BOARD 
KITS. Full instructions 19/6 C.W.O. 'Circuit - 
etch', 12 Cambridge Road, St. Albans, Herts. 

BUILD IT in a DEWBOX quality cabinet. 
2in. x 2}in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now-Right now. 

UFO DETECTOR CIRCUITS, data. 10s. 
(refundable). Paraphysical Laboratory (UFO 
Observatory), Downton, Wilts. 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an electric 
organ? Constructional data available- 
full circuits, drawings and notes! It has 
5 octaves, 2 manuals and pedals with 24 stops-uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

MUSICAL MIRACLES. Send S.A.E. for 
details of Rhythm Modules, versatile bass - 
pedal unit, self-contained with unique effects, 
kits for waa-waa pedals. Also new 50µA 
meters, 25/- post paid. HURRY. D.E.W. Ltd., 
254 Ringwood Road, Ferndown, Dorset. 

SCREWS. I Ib. assorted countersunk wood - 
screws for 10/- post paid. CLARKES HANDI- 
CRAFTS, Bridge Street, Sturminster Newton, 
Dorset. 

A CORNUCOPIA OF COMPONENTS! 
Scarce valves, selected TV components, 
Educational and Projects Kits, speakers and 
cabinets, transistors. Resistors all values j watt 
3d. each. State your requirements. S.A.E. for 
details. MAIL -MART, 6 Eastbourne Road, 
Pevensey Bay, Sussex. 

POWER SUPPLIES No 19. Input 100/250 
VAC, two separate outputs 12 VDC 3 amps. 
6 amps in parallel or 24 VDC 3 amps. Metal 
cased, tested, excellent value £2.17.6, carr. 
15/-. R. COUGHLIN, 74 Heol Gabriel, 
Whitchurch, Cardiff. Tel: OCA2 67746. 

6 OR 12 VOLT 
FLUORESCENT LIGHTS 

12 ins. 8 Watt tube ample light for caravan, tent, 
etc. Fully transistorised, low battery drain. 
Unbeatable at £2.19.6 post paid. 

or in kit form 50/- 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
30 output, new and boxed CG/_ POST 

{7:J PAID 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop, Shrewsbury, 
Shropshire S.A.E. for lists 

SERVICE MANUALS for Pre 1958 H.M.V 
and E.M.I. MODELS. Radio and Record 
Player Manuals 5/- each. Television Manual 
7/6 each. Send C.W.O. stating model required 
Also limited range of components and spares 
Send details of your requirements. R.D.I. Ltd. 
Chilton Works, Garden Road, Richmond 
Surrey. 

EDUCATIONAL 

RADIO AND TELEVISION SERVICING 
RADAR THEORY AND MAINTENANCE 
TELECOMMUNICATIONS 
This private College provides efficient theoretical and practical training in 
the above subjects. One-year day courses are available for beginners and 
shortened coursesfor men who have had previous training. 
Write for details to: 
The Secretary, London Electronics College, 20 Penywern Road, 
Earls Court, London, S.W.5. Tel. 01-373-8721 

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.I.. 

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, electronics, 
radio, TV, automation. etc., send for 132 -page 
Handbook-FREE. B.I.E.T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms and Radio 
Amateurs') R.T.E.B., etc. Many 
unique diploma courses incl. 
Colour TV, Electronics, Telemetry 
& 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 

METAL WORK 

METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

AERIALS 

BAKER and BAINES 
FOR TELEVISION AND FM AERIALS 
Examples of prices: FM dipole 21/-, H 38/-, 
BBC dipole 30/-, X 38/-, H 42/-, 3 ele 89/-, 
ITA 3 ele 26/-, 5 ele 34/-, 8 ele 47/6, 13 ele 71/-, 
Double 8 112/-, 13 159/-, combined BBC/ITA 
1+5 45/-, H+5 69/-, X+5 75/-, BBC 2 14 ele 
37/-, 18 ele 54/-, 22 ele 63/-, double 22 142/-. 
Poles, lashings, Coax, diplexers, etc. SAE for 
lists. Please state channel when ordering. 

11 DALE CRESCENT, TUPTON, CHESTERFIELD 

SITUATIONS VACANT 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certs., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132 - 
page Handbook-FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

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.I.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 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

semicivmPs M,r.o {yyloi'Rtor 

Semiconductor enthusiast wanted 
living in Wembley region with 
interest in semiconductors and 
integrated circuits to train as 
inside sales engineer. Good start- 
ing salary and prospects. Apply 
to Managing Director, Semi - 
comps Limited, Station Wharf, 
Alperton, Middlesex. 01-903 3161. 

SHORT-WAVE LISTENERS 

INTERESTED IN SHORTWAVE RADIO? 
Then you'll be interested in the Radio World- 
wide Listeners Club! Thousands of members 
throughout the world now receive a magazine 
filled with special features dealing with almost 
every aspect of communications (including 
SWL) and electronics. Discover the Club. 
Write for your free sample issue of the Radio 
World wide magazine or join now, dues are just 
8/4 for your first year. RADIO WORLD- 
WIDE LISTENERS CLUB, WNYW Inter- 
national, Dept. 188, 485 Madison Avenue, 
New York 10022 USA. 
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SERVICE SHEETS ELECTRICAL RECEIVERS & COMPONENTS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
1I Maudland Bank, Preston, Lancs. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 

Only 5/- each, plus large S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 
Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request. 
Mail order only. 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

SERVICE SHEETS (1925-1969) for TELE- 
VISIONS, RADIOS, TRANSISTORS, TAPE 
RECORDERS, RECORD PLAYERS, etc., 
by return post, with free fault-finding gpide. 
Prices from If-. Over 8,000 models available. 
Please send S.A.E. with all orders/enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill. Sussex. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, 1 b Shepherds 
Bush Rd., London W.6. SHE 8441. 

BOOKS & PUBLICATIONS 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. 
1155 set Circuit and Notes .. 
H.R.O. Technical Instructions 
38 set Technical Instructions 
48 set Working Instructions .. 

6i6 pip 6d. 
.. 8/6 p/p ed. 
.. 5/6 pip Bd. 

. 5/6 p/p Bd. 
5/6 p/p 6d. 

88 set Technical Instructions .. 7/- pip 24. 
BC.221 Circuit and Notes . 5/6 p/p 6d. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p Bd. 
18 set Circuit and Notes .. 5/8 p/p 8d. 
BC.1000 (31 set) Circuit and Notes .. 5/8 p/p ed. 
CR.100/6.28 Circuit and Notes .. 10/- p/p 9d. 
R.107 Circuit and Notes .. .. 71- p/p Bd. 
AR.88D Instruction Manual .. .. 16/- p/p 8d. 
62 set Circuit and Notes .. 8/6 p/p 6d. 
Circuit Diagram 5/- each post free, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, 8C.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 7/6 post free 

Colour code Indicator 2/6 pip 6d. 

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 

move 
ECtR1CRE 

ANYwNE 
BEST EVER 200/240 VOLT "MAINS" 

SUPPLY FROM 12 VOLT CAR BATTERY 
Exclusive World Scoop Purchase. The fabulous 
Mk. £D American Heavy Duty Dynamotor Unit with 
a Massive 220 watt output and giving the moat 
brilliant 200/240 volt performance of all time. 
Marvellous for Television, Drills, Power Tools, 
Maine Lighting, AO Fluorescent Lighting and all 
200/240 volt Universal AC/DC mains equipment. 
Made at tremendous cost for U.S.A. Govt. by 
Mateo -Remy. This magnificent machine is unobtain- 
able elsewhere. 
Brand New and Fully Tested, only £4.19.8, plus 
10/6 postage. C.O.D. with pleasure. Money back if not 
delighted. Please send s.a.e. for interesting plus. 
detalle, 
Dept. PW STANFORD ELECTRONICS, Rear Derby 
Road, North Promenade, Blackpool, Lancashire. 

FOR SALE 

SEEN MY CAT? Tools, Rod, Bar and Tube, 
Small Screws, mechanical and electrical gear. 
21 -years' trading £6,000 in vouchers given away. 
Free Cat. of 5,000 items. S.A.E. to: K.R. 
WHISTON, Dept. VCW, New Mills, Stock- 
port. 

MORSE MADE EASY " 
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 u learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, s.t.d. 01-860 2896 
send 94. stamp for explanatory booklet to: 
G60NS (BOX 11), 45 GREEN LANE, PURLEY, SURREY 

FANTASTIC SALE. 1,000 of the following 
Amplifier Kits to clear: 

List price Sale price P.8 
5 watts £3.15.0 £1.17.6 9V 
7 watts £6.19.0 £2.7.6 9V 
10 watts £8.19.0 £2.17.6 9V 

M. GLEAVES & BROTHER, 28 Wenny 
Estate, Chatteris, Cambs. 

WANTED 

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. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

AVO METERS, MODELS 8 & 9, ANY 
QUANTITY, ANY CONDITION, ALSO 
WEE MEGGERS. SEND FOR PACKING 
INSTRUCTIONS. HUGGETT'S LTD., 
2/4 PAWSONS ROAD, W. CROYDON. 

WE ARE BREAKING UP 

COMPUTERS 
EX COMPUTER PRINTED CIRCUIT 
PANELS tin x 4in, packed with semi -conductors 
and top quality resistors, capacitors, diodes, 
etc. Our price, 10 boards 10/-. P. a P. 2/-. With 
a guaranteed minimum of 35 transistors. 
SPECIAL BARGAIN PACK. 25 boards for £1. 
P. a P. 3/6. With a guaranteed minimum of 85 
transistors. 100 boards 55/+ P. a P. 7/6. With a 
guaranteed minimum of 350 transistors. 
GIANT PANELS. 51in. X 41e., min. 20 tran- 
slators, 9 X 56 µH tnductora, resistors, diodes, 
etc. 3 for £1. P. a P. 21-. 

As above, only 21 transistors, 70 diodes, 62 min 
*1h.W resistors. 3 for 25/-. -P. a P. 2/-. 
PANELS with 2 power transistors sim. to OC28 
on each board + components. 2 boards (4 x'. 

OC28) 10/-. P. a P. 2/-. 
TRIM POTS. On 21n X 41e boards + Ta caps 
and other components. Ideal for organ keyboard 
tuning etc. 10012, 5001, 15K., 20K. State require- 
ments. 5 boards 10/-, P. & P. 21-. 
NPN GERMANIUM TOS I WATT POWER 
TRANSISTORS. On small heat sink, on 211. x 
4in. panel. 5 for 10/-, P. a P. 2/-. 
POWER TRANSISTORS. Sim. to 214174 
ex-eqt. On Finned Heat Sink (10D). 4 for £1. 
P. & P. 5/-. 
DIODES. Ex eqpt., Silicon, 150 PIV, 10 amp. 
4 for 10/-. 150 PIV, 20 amp. 4 for £1. Post free. 
OVERLOAD CUT OUTS. Panel mounting 
In the following values ... 5/- each. 3, 4 amp. 
P. & P. 1/-. 

MINIATURE GLASS NEONS, 13/6 doz. 
PAPST FANS. Powerful Extractor/Blower 
fans. 4111. X 411e. X tin. 230/250V. 100 c.t.m., 
2,800 r. p. m. 50/- post tree. 
MICRO SWITCHES. Miniature button type. 
10/ doz. P. & P. 1/6. 

NEW SPRAGUE. 022µF 250V small capacitors. 
5/. doz. P. & P. 1/-. 

NEW SPRAGUE ELECTROLYTICS. 4µF 
150V. 5/' doz. P. & P. 11... 

NON -POLAR TANTALUM CAPS. 2.2µF 50V. 
10r- doz. P. &. P. 1/-. 
LARGE CAPACITY ELECTROLYTICS 
48in., 21n. diem. Screw terminals. 
7/6 each post free. 
4,000µF 72V d.c. wkg. 
10,000µF 25V d.c. wkg. 
25,000µF 12V d.c. wkg. 
4lin. X 1lln. Plessey 5,000µF 55V d.c. wkg. 
8/. each 3in. X lin. Plessey 2,0110µF 25V d.c. wkg. 
61- each. 41(1. x Clin. screw terminals 2,5009F 
55V d.c. wkg. 8/- each. 

KEYTRONICS, 52 Earls Court Road 

London, W.8. Mail order only 
Tel. 01.478 8499 

BARGAIN PARCELS 
Any 5, 9/-; 10, 14f-; 100, £5.10.0 from the 
following: 
ECC82, ECL80, EF80, EF85, EF183, 
EBF89, EB91, EY86, PCC84, PCC89, 
PCF80, PCL82, PCLS3, PCL84, PL36, 
PL8I, PY33, PY8I, PY82, U191, 6-30L2, 
30FL1, 30F5. 

U.H.F. AERIAL BOOSTER 
Transistorised, cavity tuned, high -gain. 
All uhf channels. Complete with battery 
and lead, 69/-, p. & p. 1/-. VELCO 
ELECTRONICS, 62 Bridge Street, Rams - 
bottom, Bury, Lancs. 

INTEGRATED CIRCUITS at lowest price. 
GE Type PA 234, 1 Watt Audio Amplifier 
17/6 each inc. data. Newest GE Silicon NPN 
planar transistor 2N5172, 25 Volt, 200 mW, 
hfe 100 min. Epoxy for economy. Passivated 
for reliability. 1/9 each. C.W.O. P. & P. 1/- per 
order. JEF ELECTRONICS, 12 York Drive, 
Grappenhall, Warrington, Lancs. Mail Order 
only. 
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RECEIVERS & COMPONENTS 
(continued) 

Single channel Radio Control at a price you can afford 

RADIO CONTROL PRODUCTS 
EXCELLENT RANGE AND PERFORMANCE 

TRANSMITTER- RECEIVER- 
Crystal controlled tone Tx. 
12v. operation. Silicon 
transistors. In smart blue 
anodised case with micro -switch. 

Tx only £6.5.0 

Relayless weight 11oz. 
Size 2; x 1¡ x á in., working on 
4.5 volts. In matching 
blue case. 

Rx only £4.5.0 
SUITABLE FOR MODELS OF ALL KINDS 

ONLY £10.10.0 COMPLETE 
Full off -the -shelf Guarantee, including crash damage, for I year 

OBTAINABLE FROM 
MODEL MART 

3 COMBERTON ROAD 
KIDDERMINSTER. Tel. 5879 

RADIO CONTROL PRODUCTS 
OR DIRECT FROM 38 FRANCHE ROAD 

KIDDERMINSTER, WORCS. 

COMMUNICATIONS RECEIVER. RCA 
AR88D fine condition but requires new 
smoothing pack, £30 or nearest. TAYLOR, 
60 Headley Park Avenue, Bristol 3. 

FET HI-FI PRE -AMP MODULE 
Latest low -noise FET in special circuit. 
Matches ANY ceramic/Xtal PU, Xtat mike, 
valve pre -amp, FM tuner, etc. DIRECTLY 
into ANY transistor power amp. Input 
impedance 2 Meg. Dist. <0.2%. 25 Hz - 
200 kHz I dB. Power 6-24 volts. Neg. earth. 

With full instructions ONLY 25/-, post free 
(Stereo pair 45/-). Mail order only, c.w.o. 

W. T. MORRIS 
I Birch Drive, Shawbury, Shrewsbury. 

We have in stock, quantities of Solartron 
Laboratory Oscilloscopes type CT3I6, 
reconditioned Ay() Meters, radio receivers, 
and thousands of assorted components, 
including high voltage capacitors. Send 
9d. stamps or P.O. for details. 

D. F. ELECTR-VISION 
4 Huntingdon Close. Cranbrook, Kent 

FOR TOP DISCOUNT ON 

Changers, Amplifiers, Speakers 
visit the 

HI-FI CENTER 
15 Market Shops, Victoria Road 

CHELMSFORD, Essex 

HI-FI loudspeaker systems for the home 
constructor, cabinet kits, the new range of 
Peerless speakers, speaker kit systems and 
cross -over networks. BAF wadding, speaker 
fabric (samples on request) and all other 
necessary components. Send 5d in stamps to: 
AUDIOSCAN, Dept. PW, 4 Princes Square, 
Harrogate, Yorks. 

BRAND NEW ELECTROLYTICS, 15/16 volt, 
0, 5, I, 2, 6, 8, 10, 15, 20, 30. 40. 50, 100, 200 
mfds. 8/- per dozen, postage 1/-. The C.R. 
Supply Co., 127 Chesterfield Road, Sheffield 8. 

CONSTRUCTOR'S BARGAIN PACK 
containing 10 PNP germ. transistors, 10 mil. diodes, 2 
ex -computer panels (dozens of useful components), 3 
reed switches. 50 mixed resistors (1 to 1 watt), 25 con- 
densers. All components brand new (diodes and transis- 
tors untested, not guaranteed). Unbelievable value at - 
22/6 + 216 p.p. SATISFACTION GUARANTEED OR 
MONEY BACK. 
BRAND NEW HEADPHONES complete with 
heavy duty hand mike. To clear at only 15a- + 5/- p.p. 
O new ARP 12 valves --Of- post free, 12-I(1/- post. free. 

MEPPEN-WALTER MAIL ORDER 
12 GLEDHOW PARK DRIVE, LEEDS LS7 4JS 

P.C. Boards brand new but have corners cut oft at 
the request of the manufacturer. 
P.C.1: Rectifier assembly with 4 silicon diodes 
11S3108 800 p.i.v. at 165 M/a. I, 25 mid. 50 ow. 
transistor electrolytic, 1, germanium diode 2102, 2 
resistors, 1 R.F. choke 4/8 each. 
P.C.2: Rectifier assembly with 4 silicon diodes 
H83106 600 p.i.v. at 1115 M/a 4 silicon diodes 10134 
400 p.i.e at 200 M/a, 1 germanium diode 2102, 6 
resistors, 1 capacitor 25 mt. 50 vw. 8/6 each. 
P.C.3: 2nd Mixer unite OA73 as mixer, AF114 
crystal oscillator with 11.115 Me/s miniature wire 
ended crystal, GET887 or equiv. as 455 I.F. amp. 

danverts 
10.7 Mc/s I.F. to 455 Kc/s with connecting 

ta, used ex -equip. 12/6. 
P.C.4: Board containing 2 NKT223A, 1 NKT228, 
9 transistor electrolyties, 4 paper capacitors, 18, 
10th watt resistors, 1 pot core, B70 valveholder 
and miniature potentiometer, 6/8 each. 
T.V. I're-mnps 1, AF139, plus resistors ate., approx. 
l in. cq. 3/- each (no details). Send for list of other 
P.C. boards I.F. strips, K.F. units, modulators eta. 
Tuning capacitors 125 plus rapt, approx. lin. cube, 
lin. spindle direct drive, only 3/0 (brand new). 
Tag strips 4/in. long 9 insulated Gags and 2 earth 
tags box of approx. 144 new and unused to clear at 
15/- post paid. 
ELECTROLYTICS loan type) 3.2 MED. 450 vim,. 
4/6 each. 
POLYSTYRENE 'capacitors 1000 pf. and 5000 pf. 
30 vw. 5°f, tul. 2/6 doz. 
Ot-TP1-T transformers to suit smala ECL86 etc. 
4/ -each. 
TRANSISTOR 470 Refs single toned l.i". trans. 
Renters, tin data 1/- each. 
B.A.E. for new list. POSTAGE AND PACKING 
PI.l-S I/6. MAIL ORDER ONLY. 

A. J. H. ELECTRONICS 
59 Waverley Road, The Kent, Rugby 
Warwickshire. Tel. Rugby 71086 

BARGAIN LIST 
Transistors 0C44, OC71, 0072, 0C45, at 2/- each. 
OC140, BSY26, BYZ12, BYZ16 at 8/- each. 
Metal Rectifiers, 12v lamp contact cooled tee, 3/9 each. 
Metal Rectifiers, I2v tamp at 3/9 each. Metal Rectifiers, 
12e 4amp at 7/6 each. TV Metal Rectifiers, 250v 200m/a 
at 4/6. 
Edgewise Volume Controls 5k Jap Replacements, 8/8 each. 
Panel Meters, new square Clear Plastic, 1.65 x 1.65 0-1ma 
Front at £1.0.0 each. 
Panel Meters 500 micro amp at £1.4.0 each. 
Toggle Switches SPOT, 2/6. DPDT at 8/- each. 
New Resistances small I watt, at 84, each. 
Transformers -Subminiature output 3 ohms for 0072 
etc. at 2/6 each. 
Transformers -Subminiature Driver for alinee at 2/6 each, 
Jack Plugs Standard at 2/-. Jack Sockets at 1/9. 
Pax Panels bin. x 4fn. x 1/l6in. at 10d. Bin. x Sin. at 
1/6 each. 
Condensers 25mí 25v at IF. tin. Iron dust cores at 
6d. per doz. 
Miniature slide switches DPDT at 1/8 each. 
Aluminium Panels 6fn. x 4fn. at 1/3. Sin. x Sin. at 2/- each. 
Earpieces with lead and 3.5 mm Plug 1/9. 
Mail Order Only. Post & Packing 1/-. S.A.E. for List. 

HALSE SERVICES 
86 GLOUCESTER ROAD, FELTRAM, MIDDLESEX 

VALVE SALE 
All brand-new and perfect, guar. six months. 
DK96 7/4, DL96 6/4, DY86 5/8, ECF80 6/6, 
ECL80 6/4, EFI83 5/2, EL34 9/6, EY86 6/1, 
PCF86 8/3, PCF801 6/9, PY801 6/4, UCC85 6/-, 
UCL83 8/4, UY4I 6/7, 636 2/-, 6V6GT 5/8. 
Orders I0; - and over are post paid, under add 6d. 
Full price lists with goods or free on request. 

J. R. HARTLEY 
78B High Street, Bridgnorth, Shropshire 

RECEIVERS & COMPONENTS 
(continued) 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, k-20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051-263-7829. 

AMATEUR TIDYING UP. Receivers, power - 
packs, valves, components. Very cheap. 
S.A.E. list. A. MacRae, 94 Farrar Road, 
Bangor, Caerns. 

EM SAC BASIC ANTENNA SYSTEMS. 
Two meter converter-assembled £10, kit 
£8.10.0. Send SAE for details of this and 
antenna systems, antenna tuning units, etc. to -- 
Electronic & Mechanical Sub-AssemblyCo.Ltd., 
Highfield House, West Kingsdown, Kent. 

NEW VHF KIT 
Receives Television Sound, Ambulances, Aircraft, Radio 2, 
3 and 4 on VHF etc. 
This novel little set will give you endless hours of ples,nre 
and can he built in one evening. The Kit comes with easy 
to follow instructions and circuit. Powered by 91. Battery. 
Complete with built in Jack Plug Socket for use with 
Earphones or Amplifier. 

ONLY 57/-. P. & P. FREE U.K. ONLY 

Postal Orders, Cheques to 
Dept. P.W.5 

Calleon Trading Co., 298A Lodge lause, Rondord, Essex. 

NEW VALVES! 
Guaranteed and Tested 
24 -HOUR SERVICE 

HU 5/6 DL94 5/9 ETU 8/9 PI,84 8/8 
I85 4/8 DL96 6/9 EY86 5/9 PL500 12/9 
11'4 2/9 DY86 5/8 EZ80 8/9 PL504 18/3 
384 5/9 DY87 5/8 EZ81 4/6 PY32 10/- 
31:4 5/9 EABC805/9 KT61 8/8 PY83 10/- 
6AQ5 4/3 EBC41 9/9 KT66 15/9 PY81 5/- 
6V6G 8/- EBF80 6/- N78 17/- PY82 5/- 
25L6GT 4/8 EBF89 5/9 PABC80 6/9 PY83 5/3 
30C18 8/6 ECC82 4/- PC86 10/8 PY88 8/6 
30FL1 18/6 ECC83 4/9 PC88 10/8 PY800 8/3 
30FL1214/8 ECC85 5/- PC97 8/8 PY801 8/3 
30FL1411/9 PSC1135 5/6 PC900 7/- R19 6/3 
30P4 11/8 EC114210/8 PCC84 6/8 U25 12/9 
30P19 11/6 ECH81 5/- PCC89 8/11 U26 11/8 
30PL1 18/8 ECL80 8/8 PCF80 5/11 11191 12/- 
30PL1314/9 ECL82 6/3 PCF801 8/8 U193 8/8 
CCH35 9/9 ECL86 7/6 PCF802 8/8 UABC806/- 
CL33 17/6 EF37A 8/- PCF805 8/6 UBC41 8/3 
DAC32 6/9 EF39 4/8 PCF80811I9 UBF89 6/8 
DAF91 4/8 EF80 4/8 PCL82 8/9 UCC85 8/8 
DAF96 8/8 EF85 4/9 PCL83 8/9 UCH42 10/6 
DF33 7/8 EF86 6/3 PCL84 7/- UCH81 8/- 
DF91 2/9 EF89 4/9 PCL85 8/- UCL82 8/9 
DF96 8/8 EF183 5/9 PCL86 8/- UF41 10/8 
1)1K32 6/9 EF184 5/3 PFL20011/9 1:F89 8/- 
DK91 5/6 EH90 6/- PL36 9/3 UL41 10/3 
DK96 6/6 EL33 8/3 PL81 7/- 0L84 6/3 
DL35 4/9 EL41 10/8 PL82 5/9 11Y41 8/8 
DL92 5/9 EL84 4/9 PL83 8/3 UY85 5/3 
Postage on 1 valve 9d. extra. On 2 valves or more, 
postage 6d. per valve extra. Any parcel Insured against 
damage in transit 8d, extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

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. 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 
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R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

1A7 719 
1D6 7/6 
1115 71- 
ILDS 01- 
1NSOT 81- 
126 6/- 
184 516 
185 416 
1T4 4/- 
344 41- 
3Q4 7/9 
SQ6 71- 
384 6/8 
3V4 Sil 
524017 1018 
5U40 618 
5740 81- 
6YSOT 8/- 
ßZ40 7/- 
e/SOL2 151- 
BA7 16/- 
6A80 1918 
6.5.07 41 - 
OAKS bl- 
6AL5 81- 
8.0305 4/8 
BAMB 8/8 
6ÁQ6 618 
26870 18/- 
8AT8 4/9 
6.4176 II - 
6B40 20/- 
8880 Il- 
8BA8 6/- 
8B26 6/- 
8BH8 91- 
6238 9/- 

6BQ7A 7/- 
8BR7 1.71- 
61328 18/6 
8287 25/- 
6BW8 14/8 
8BW7 18/- 
604 5/- 
6050 51- 
806 3/9 
6080 61- 
6CD60 84/- 
8CH8 7/6 
6CW4 12/- 
6D8 819 
825 718 
BF1 1818 
8750 8/- 
6780 51- 
6780 6/6 
8711 OM 
6713 818 
6714 1816 
8723 16/- 
6724 14/- 
6725 15/- 
6728 14/- 
8732 2/9 
606 818 
8116 al - 
NM 9/- 
6360 4/- 
6J60T 6/8 
638 8/8 
6J7M 816 
6370 61- 
OJ70T 7/6 
6K6GT 6/- 
627 1/9 

6K7M 8/8 
6270 8/- 
8K7GT 418 
628 2/9 
mint 11/6 
85(80 3/- 
8K8GT 7/- 
8225 15/- 
ßL1 12/- 
8L80 719 
61.18 81- 
6Q70 6/- 
8Q7GT 8/6 
68A7M 7/- 
6807 7/- 
6807 6/- 
68H7 3/8 
8&77 6/- 
88K7GT 4/9 
68L7OT 6/- 
88N7GT 5/6 
ß8Q7 7/8 
6U4GT 12/- 
8Ú6G 7/8 
BVBM 13/- 
6V60 4/8 
6V6GT 6/8 
624 4/8 
BXSG 4/6 
6X5GT 6/- 
7136 1118 

7/6 
706 22/8 
706 15/- 
7135 8/- 
707 6/6 
727 18/- 
787 46/- 

7Y4 818 
9BW6 7/- 
1001 18/8 
1002 12/8 
lOFI 14/9 
1073 18/- 
1079 10/8 
10718 81- 
10L1 81- 
10LD1110/8 
10713 1818 
11E3 70/- 
12AT6 4/9 
12AT7 6/- 
12AUm 519 
12AU7 5/9 
12AX7 8/8 
12BA6 
12B26 818 
12C80T 61- 
12E1 20/- 
12350T 8/8 
123701' 6/8 
12K7GT 71- 
12%801` 8/- 
12Q70T 8/- 
128A7 8/- 
12807 8/- 
12827 8/- 
12837 8/9 
128117 4/9 
12827 5/- 
14117 9/8 
19AQ5 51- 
20D1 10/- 
20F2 14/- 
2011 20/- 
2074 20/- 

2075 20/- 
25.46 5/9 
25L6GT 7/- 
261'6 8/- 
25Z4 8/8 
25Z5 8/- 
26Zß 8/6 
28D7 918 
30C1 619 
30015 15/- 
30017 181- 
30018 16/- 
3075 17/- 
30FL1 18/- 
30FL12 191- 
30FL14 15/8 
30L15 17/- 
30L17 17/- 
30º13 18/- 
30719 16/- 
30PL1 181- 
30PL1318/8 
307L14 15/- 
35A5 1116 
35Lß 9/- 
35W4 4/8 
35Z3 10/- 
357,4GT 8/6 
3525 6/- 
37 6/6 
43 6/- 
SOB5 6/8 
5005 6/8 
50CDBG811- 
50L6(1T 6/- 
75 918 
78 6/- 

80 7/8 
85A2 7/8 
15022 11/6 
1508C6 9/8 
01 9/6 

807 9/- 
813178A 

120/- 
813 75/- 
866A 15/- 
954 518 
1625 8/6 
4022A1187/- 
5763 18/- 
7193 8/- 
7475 14/- 
A81 9/8 
ATP4 818 
ATP6 12/- 
ATP7 8/6 
AU2 80/- 
AU5 8/9 
AZ1 8/- 
AZ31 10/- 
013L31 16/- 
001135 15/- 
CL33 20/- 
0230 18/8 
CY31 8/8 
DAC32 7/- 
DAF91 418 
DAF98 7/8 
DCC90 10/8 
DF33 81- 
D770 9/- 
D791 4/- 
D792 8/6 

DF96 7/6 
D1i77 4/9 
DKS2 7/9 
DK91 6/- 
9292 9/- 
DK96 7/9 
DL86 86/- 
DL92 8/8 
DL93 41- 
DL94 8/9 
DL95 719 
DL96 7/6 
DM70 81- 
DY86 8/- 
DY87 5/- 
2880C 18/- 
EA50 8/8 
EABC80 8/8 
2AF42 10/- 
2241 10/- 
21191 8/- 
EBC33 8/6 
22041 9/9 
EBC90 4/9 
EBF80 7/8 
EBF83 9/- 
211789 6/6 
EBL1 14/- 
EBL21 12/- 
2131.31 87/8 
2090 5/- 
20081 6/- 
20082 5/9 
2CC83 818 
E0084 5/8 
ECC86 5/- 
20088 7/8 

20780 8/6 
20782 6/6 
ECH21 12/6 
20235 1116 
20H42 11/- 
ECH81 5/9 
ECH83 8/6 
ECM() 519 
ECL82 7/- 
ECLBS 1018 
201.86 9/- 
ECLL800 

301- 
279 20/- 
2737A 7/- 
2739 8!- 
2741 10/- 
EF50 5/- 
2780 4/8 
2785 7/- 
EF86 8/8 
2789 5I8 
2791 2/9 
2792 2/6 
&B98 15/- 
27183 8/8 
27184 7/- 
EL32 8/6 
EL33 12/8 
EL34 10/6 
EL41 10/8 
EL42 10/8 
EL84 4/9 
EL90 8/8 
2L95 8/8 
ELL80 130/- 
2M34 21/- 

EM80 7/8 
2281 8/8 
EM84 7/8 
28U15020/- 
EY51 7/8 
EY86 71- 
E235 6/- 
2Z40 818 
EZ41 9/8 
EZ80 5/6 
EZ81 518 
0230 10/- 

10/- 
0234 11/- 
KT36 181 - 
KM 17/6 
KT68 81/- 
KT81 86/- 
KT81 (705) 

16/- 
KT88 80/- 
KTW61 8/6 
KTZ41 6/- 
51L4 17/6 mu 7/6 
M8P4 10/- 
2014 7/8 
91X40 18/8 
N78 19/- 
N108 86/- 
NGT1 8/8 
NGT7 55/- 
0A2 8/- 
003 N- M 4/8 
PC88 11/8 
PC88 11/8 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 
Ordinary postage Bd. per valve. C.W.O. No C.O.D. 

Complete range of T.V. Tubes available from £4.5.0. 
Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

Mon. -Sat. 9 a.m. 
-6.30 p.m. 

Closed Sat. 1.30-2.30 p.m. 
Open Daily to Callers 

Tel. iN-019911149 

PC97 8/9 
PCC84 8/8 
POC89 1018 
PCC1891016 
PCF80 8/9 
PCF82 6/8 
PCF84 8/- 
PCF86 0/- 

RG5/500801- 
B130 40/- 
874 8- 
8741 5%8 
8761 5/- 
STV280/80 

8026 19/8 

UF89 7/6 
01,41 18/- 
UL84 71- 
111180 6/8 
UU8 21/- 
UU7 81/- 
UU8 81/- 
UU9 8/8 

PCF801 919 BU21501818 UY21 918 
PCF802 9/9 T41 17/8 UY41 8/0 
PCF805 15/- TDD4 818 UY86 8/5 
PCF80618/- U10 7/8 VMF4G 17/- 
PCF8081618 U14 7/8 V7413 215/- 
70I,82 7/9 U19 85/- V11105/30 
PCL83 10/8 025 15/8 
PCL84 8/6 

15/8 
V R150130 

PCL85 9/8 U78 4/8 6/- 
PCL86 9/8 0191 13/9 VT25 15/- 
PENA4 80/- 0251 16/8 VTSl 80/- 
PENB480/- U301 18/8 V37111 8/9 
PEN45 71- 
P2N46 4/- 
PLSB 10/9 
PL81 81- 
PL82 8/6 
PL83 7/6 
PL84 7/- 
71.500 14/8 
PX4 14/- 
PY33 10/9 

U403 8/6 
U404 7/6 
U801 28/8 
UAB080 8/8 
UAF42 10/6 
uBC41 9/8 
UBC81 9/8 
77B780 7/- 
UBF89 7/8 
UCC84 8/8 

vu120 18/8 
VU608 85/- 
W812 12/6 
XH1-5 5/- 
271-5 5/- 
XBG1-510/- 
Y63 7/6 
Tubes 
3E01 85/- 
3777 26/- 
5071 66/- 

PY81 5/9 UCC85 7/8 CV1528 40/- 
PY82 4/9 UCF80 8/8 ACR181100/- 
PY88 7/- 00H42 10/6 VCR97 86/- 
PY800 9/6 UCH81 7/- VCR617B 
7E801 9/8 UCL82 6/9 4e/- 
R2 7/6 UCL83 10/- VCR517C 
R19 7/9 L1741 10/8 46/ - 

SETS OF VALVES 
DAF91, DF91, DK91, DL92 or DL94 .. 
DAF86, DF96, DK96, DL98.. .. .. 

AC127 
AF114 
AF116 
ÁF116 
AF117 

7/6 

71- 
7/- 
7/- 

0015 
0028 
0035 
0044 
0045 

11/- 
16/- 

11/8 416 
4/ - 

TRANSISTORS 
0071 4/8 
0072 8/- 
0075 6/- 
0076 ó/- 
0077 8/ - 

SEND S.A.E. FOR LIST OF 2,000 TYPES 

.. 19 - plus postage 

.. 87 6 plus postage 

0081 4/- 0082D 8/- 
0081D 4/- 0083 8/- 
0081DM 00170 7/- 

81- 00171 8/- 
0082 6/- 00200 7/6 

Alistair Maclean's 
latest 

`PUPPET ON A CHAIN' 
Paul Sherman (Narcotics Bureau, Interpol) 

flies to Holland with two beautiful girl -Fridays. 
His assignment: to smash a deadly 

drug ring ... Read this breathless new novel by the 
prince of thriller -writers starting in the 

December issue of ARGOSY. 

Plus short stories set in India, 
France and the South Sea Islands, 

behind -the -scenes coverage of books and authors, 
cartoons and a crossword. 

argosy 
DECEMBER ISSUE OUT NOW 36 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. 

Tel. Cleckheaton 2866 

Indicator Unit Type 28. Size 12 x 9 x 9in. With outer Case fitted 
with 21in. CRT Type CV1526 9 B7G Valves. Clean condition but 
not tested. 32/6, p. Er p. 10/-. 
Aircraft Sighting Head with Gyro Unit complete with Transit Case, 
Condition fair. 18/6, carriage B.R.S. 12/-. 
Oscillator Type 37. Complete with AC230 Volt Power Pack, Circuit 
and Grid Ref. Map condition good, 37/6, carriage B.R.S. 12/-. 
N.S.F. Toggle Switches D.P.D.T. Ex Units 1/-, post 1/-; 12 for 
10/- post paid. 
Complete untested 17 inch T.V. Sets, 12 channel 50/-, 
15/- carriage. 
Model Makers Motor with Train of Gears. 24 volts. Will run off 12 
or 6 volts at slower speeds. 5/-, post and packing 3/6. 
Speakers removed from T.V. Sets. All PM and 3 ohm. bin. 
round 3/-, p. £t p. 3/-; 6 for 24/- post paid. 6 x 4in. 3/-, p. 8 p. 3/-; 
6 for 24/-, post paid. 5in. round 3/-, p. Fr p. 3/-; 6 for 24/-; post 
paid. 7 x 4ìn. 5/-, p. Fr p. 3/-; 6 for 34/- post paid. Slot Speakers 
8 x tin. 5/-, p. 8 p. 3/-; 6 for 30/- post paid. 
Reclaimed T.V. Tubes, with 6 months' guarantee 17in. Type 
AW43/80, AW43/88 40/-, MW43/69 30/-, 14in. Type 17/-. All 
Tubes 12/- carriage. T.V. Tubes as above with slight scratch on 

face £1 each. Carriage 12/-. 
Silicon Rectifier 500mA 800 PIV. 2/6 post paid. 24/- per dozen 
post paid. 
Jap Earpiece. Magnetic 8 ohm. Small and large Plug. 1 /11 post paid. 
G.P. Diodes 3/6 per dozen, post paid. 
Top Grade Mylar Tapes. 7in. Standard 11/6. 7in. Long Play 14/-. 
7in. Double Play 19/6. 5in. Standard 7/9. 5in. Long Play 10/-. 
plus post on any tape 1/9. 

VALVE LIST -Ex Equipment, 3 months guarantee 
Single Valves Post 7d., over 3 Valves p. 6 p. paid 

ARP12 1/6 EY86 6/- 7230 6/- 6738 6/- 
2E91 94. PCC84 2/- 0191 6/- 10713 2/6 
EF85 e/- 70780 2/- U2ß1 5/- 186ßT 818 
EBF80 3/- F01,82 9/- U2ß2 6/- 2áD1 8/- 
E2C81 8/- PCL83 5/- U301 6/- 2071 5/- 
ECC82 8/- PL38 5/- U329 5/- 2073 9/6 
ECC83 41- 7138 8/- 0251 51- 30PL1 8/- 
ECLAO 116 PL81 4/- 888 1/8 30712 5/- 
2750 1/- PY33 5/- 8ßW7 2/6 3075 216 
EF80 118 PY81 1/6 85(7 1/9 307L1 51- 
E791 04. FY82 1/6 024 5/- 413012 0l- 

639 



Head Office and Warehouse 

44A WESTROURNE GROVE 

LONDON W2 
Tel. PARK 5641/2/3 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Office 

When sending cash with order, please include 2/6 in 2 for postage and handling 

MINIMUM CHARGE 2/6. No C.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON W1 

Tel. LANgham 8403 
Open all day Saturday 

0.4.2 6/6 
OAS 91- 
OB2 6/6 
OB3 10/- 
003 7/ - 
OW 6/8 

LGT 3/1L4 8 
1N5GT 8/6 
1R T 161 

R4 
/8 

IRS 7/- 
184 5/6 
165 5- 
1T4 4/6 
1U4 8/- 
11iá 9/6 
IVI 91- 
1X213 7/6 
2CW4 12/- 
2021 6/6 
SA3 11/- 
3A4 4/- 
3AS 10/- 
3A8GT 101- 
3Q4 8/- 
3QSOT 8/- 
384 7/- 
3V4 8/- 
5R4OY 11/- 
5U4G 6/- 
5U4GB 7/6 
5V4G 8/ - 
MGT 8/- 
533 9/- 
5Z4O 716 
SZ4GT 8/- 
6/3ÚL2 151- 
6A80 6/6 
6ÁB4 6/6 
6AC7 4/6 
6AF4A 9/6 
6AC7 7/6 
6 AH6 10/- 
6ÁJ8 5/9 
OAKS 6/- 
6AK6 11/8 
6AL3 8/6 
6AL5 8/8 
6AM5 5/- 
6A516 4/6 
OAQ5 8/8 
6AQ6 10/ - sans 6/8 
6A116 8/6 
6A05 71- 
6Aß70 16/- 

fiAT6 51- 
6A U4GTA 

9'- 
OAF5GT 

22/8 
6AU6 5/- 
6AV5OTA 

181- 
6AV6 6/- 
6AW8A 11/- 
6AX5f1T 

131- 
613A6 418 
8BE6 6/- 
6BF5 18/- 
6BF6 9/- 
6BG60 12/- 
6BH6 8/6 
6BJ6 8/6 
6BK4 21/- 
6BK7A 10/- 
6BL7GTA 

12/- 
6BL8 7/- 
6BN4 18/- 
6BN5 8/8 
6BN6 8/- 
6BQ5 6/- 
6BQ6GTB 

18/- 
6BQ7A 7/6 
6BR7 17/- 
6BR8 18/- 
61387 28/- 
6BW6 18/- 
6BW7 18/8 
6BX6 5/- 
6BZ6 6/6 
604 81- 
6C50T 7/- 
6C9 17/8 
OCA4 5/8 
6CA7 10/8 
6CB6 5/8 
60D6GA 

28/- 
6CG7 9/- 
6C116 11/- 
6CL6 10/- 
6CU6 18/- 
6CW4 12/6 
6CY5 8/- 
8CY7 12/- 
6133 8/- 
6006 18/8 
fiDKfi 8/6 

6DQ6B 12/- 
6084 15/- 
6EA8 11/- 
6EH7 616 
6E37 7/- 
6F1 141- 
6F6G 5/- 
6F11 6/8 
6F12 416 
6F13 7/- 
6F14 1ß/- 
6F15 11/- 
6F1ß 8/- 
6F22 6/8 
6F23 15/6 
6F24 18/6 
6F25 161- 
6F2ß 7/- 
6F28 14/- 
6F29 8/6 
6F30 7/- 
634 9/6 
6350T 6/- 
637 818 
6K6GT 10/- 
6K7 6/6 
6K8G 8/- 
6K23 10/- 
6K25 151- 
6L6GT 9/- 
6L7 6/6 
6L18 61- 
6LD20 8/8 
6N7GT 7/- 
6P1 12/- 
6P2ß 12/6 
6Q7 7/6 
6R7G 7/- 
682 ß/- 
684A 113- 
618A7 7/8 
6007 6/8 
6837 7/8 
68K7 816 
OOL7GT 8/6 
68N7GT ß/- 
68Q7 8/- 
6837 7/6 
6Tß 6/6 
6U4GT 12/6 
6118 7/- 
6V60T 6/6 
6X4 5/- 
6X6GT 6/8 
6X8 11/- 
6Y6G 12/- 

6Z4 5/6 
9BW6 8/8 
10C2 10/- 
1001 S/- 
1002 8/- 
10E1 18/- 
10E9 10/- 
10E18 81- 
10L1 8/- 
10LD1111/- 
1OP13 11/- 
10P14 20/- 
12AB5 10/- 
12AC6 7/6 
12AD6 7/6 
12AH7GT 

12AL6 8/- 
12AQ5 8/- 
12AT6 5/- 
12AT7 6/6 
12AU6 5/6 
12AU7 8/- 
12AV6 6/- 
12AV7 9/- 
12AX4OTB 

10/- 
12AX7 6/- 
12AY7 18/8 
12B4A 10/- 
12BA6 6/8 
12BA7 6/8 
12BE6 8/8 
12BH7 8/6 
12BY7 10/- 
12C8 61- 
120U6 15/- 
12350T 4/- 
12111 10/- 
12K70T 7/- 
12E8 10/- 
12Q7G 5/- 
12807 5/- 
12807 7/- 
12837 51- 
128J7 5/ 
128K7 81- 
128L7GT 

8/- 
128N7GT 

128Q7 8/- 
120117 8/8 
1467 18/- 
20131 9/- 
20L3 20/- 
20P1 10/ - 

First Quality Fully Guaranteed 

ELECTRONIC 
SoP3 12/- 
20P4 201- 
20P5 20/- 
2505 9/- 
26L6GT 716 
2534G 6/- 
25360T12/ - 
30A6 8/- 
30AE3 8/- 
3001 6/6 
30015 15/- 
30017 18/- 
30018 15/- 
30F5 17/- 
30FL1 15/- 
30FL1218/6 
30FL13 10/- 
30FL1415/8 
SOLI 7/- 
30L15 171- 
30L17 17/- 
30P12 18 - 
30P1ß 7/- 
3ÚP19 15/- 
30PL1 15/6 
30PL1318/- 
30PL1417/- 
35A3 10/- 
35A5 11/- 
3536 13/- 
3535 7/- 
3505 18/- 
35LOGT 9/6 
38W4 6/- 
3633 11/- 
35Z40 S/- 
36ZSGT 7/6 
6ÚA6 18/- 
5ÚB5 7/- 
6005 7/- 
500060 

80/- 
60L6GT 8/- 
ß3A1 14/- 

86A1 25/- 
85A2 718 
90AG 48/- 
90AV 48/- 
9001 12/- 
90CG 25/- 
90CV 25/- 
807 9/8 
866A 14/- 
6080 27/6 
6146 80/- 
6146B 47/6 
6267 8/8 
6360 25/- 
6939 42/- 
7199 15/- 
7591A 20/- 
9002 6/8 
9003 10/- 
AZ31 10/- 
CBL1 16/- 
CBL31 17/- 
CL33 17/8 
CY31 7/- 
DAF41 11/- 
DAF91 6/. 
DAF92 9/6 
DAF96 7/9 
DC90 9/- 
0E96 
DK40 
DK91 
DK92 
DK96 
DL91 
DL92 
DL93 
DL94 
DL96 
DL96 
DM70 
DY70 
DY86 
DY87 

7/9 
10/- 

71- 
91- 
81- 
5/6 

4f- 
8/- 
8/- 
7/9 
8/6 

12/- 
6/6 
71 - 

VA 
DY802 10/- 
E66L 56/- 
E130L 90/- 
3180F 19/- 
E280F 48/- 
EABC80 8/6 
EAF42 101- 
EAF801 9/8 
EBC33 9/- 
EBC41 10/6 
EBC81 6/8 
EBC90 6/- 
EBC91 8/- 
EBF80 8/- 
EBF83 8/6 
EBF89 6/6 
EBL31 26/- 
RC53 10/- 
EC86 12/- 
EC88 18/- 
EC90 8/- 
E0112 8/8 
ECOS 9/6 
ECC34 8/- 
ECC40 11.1 - 
ECM 8/8 
ECC82 8/- 
ECC/33 8/- 
ECC84 8/- 
ECC85 5/6 
30086 9/6 
ECC89 11/- 
ECC91 4/- 
ECF80 7/- 
ECF82 71- 
ECF83 16/ - 
ECM 12/8 
ECF80480/- 
ECH42 18/- 
ECH81 6/9 
ECRU 8/8 
ECï184 9/- 
ECLBo 0/- 
ECL81 8/6 

LVES 
ECL82 6/8 
ECL83 12/8 
ECL84 11/- 
ECL86 10/6 
ECL86 8/6 
EF37A 9/- 
EF39 8/- 
3E40 10/- 
3E41 12/8 
EF42 14/ - 
EPOS 18/- 
EF80 6/- 
EF83 10/- 
EF86 71- 
EF86 8/8 
3E89 6/6 
EF91 4/6 
EPOS 7/6 
EF9S 4/8 
EF94 51 - 
EMS 6/- 
3E96 4/- 
EF97 10/- 
EF183 6/6 
EF184 7/- 
EF800 20/- 
EF804 80/- 
EF811 16/- 
EF812 16/8 
EF814 18/8 
EK90 6/- 
EL34 10/8 
EL36 9/8 
EL41 11/- 
EL42 11/6 
EL81 10/- 
EL83 8/8 
ELM 6/- 
3L85 8/6 
EL86 8/6 
EL90 8/6 
21,91 6/- 
EL98 7/- 
ELMO 28/- 

EL803 171- 
EL821 11/- 
31,822 18/- 
ELL80 16/- 
EM34 16/- 
EM71 1216 
36180 13/- 
38181 8/6 
33184 7/8 
EH87 11/- 
EN91 8/6 
EY51 8/- 
EY80 9/- 
EY81 8/- 
EY83 11/- 
EY84 10/- 
EY86 8/- 
EY87 8/6 
EY88 8/6 
3Z35 5/6 
EZ40 91- 
E341 9/- 
3380 6/6 
EZ81 6/8 
EZ90 6/- 
FW4/500 

18/6 
G847X 86/- 
GY5o1 16/- 
0330 7/8 
GZ31 6/- 
GZ32 9/6 
GZ33 181- 
(4334 11/- 
HABC808/8 
HBC90 6/- 
HBC91 6/- 
11F93 8/8 
HF94 5/6 
HK90 6/6 
HL92 7/- 
11L94 8/- 
KT66 27/6 
KT88 88/- 
MBPENT 

101- 
MU12/14 

10/- 
N78 21/- 
PABC80 8/- 
PC86 11/8 
PC88 18/- 
PC97 8/8 
PC900 8/8 
PCC84 7/- 
PCC85 8/- 

PCC88 12/- 
PC089 10/6 
PCC18911/- 
PC080517/- 
PCC80617/- 
PCE80016/- 
PCF80 8/6 
PCF82 819 
PCF84 9/- 
PCF86 11/- 
PCF87 18/- 
PCF80016/- 
PCF801 10/- 
PCF802 10/- 
PCF805 16/- 
PCF80618/- 
PCF80815/8 
PCH200 

14/- 
PCL80 16/- 
PCL81 10/- 
PCL82 7/9 
PCL83 18/- 
PCL84 8/9 
PCL85 9/6 
PCL86 9/6 
PCL88 17/- 
PCL80018/- 
PCL80116/8 
P0500 80/- 
PEN4DD 

. 8/- 
PEN36C 

18/8 
PEN46 71- 
PEN46DD 

15/- 
PEN46 7/6 
PEN383 

10/- 
P33384 

10/- 
PEN453DD 

11/- 
PENA4 8/6 
PF86 11/- 
PF818 17/- 
PFL20o14/- 
PL33 7/- 
PL36 11/- 
PL81 9/8 
PL82 9/- 
L83 8/- 
PL84 7/- 
PL302 16/- 
PL500 151- 

PL504 18/- 
PL609 80/- 
PL508 17/6 
PL801 181- 
PL802 14/- 
PLL80 11/- 
PM84 9/- 
PX4 80/- 
PX26 80/- 
PY31 61- 
PY32 111- 
PY33 12/8 
PY80 8/6 
PY81 8/- 
PY82 8/- 
PY8ú 7/8 
PY88 8/- 
PY600 80/- 
PY800 10/- 
PY801 10/- 
QQVO2.6 

49/- 
QQVO3-10 

26/- 
QQV03-20A 

106/- 
QQV06-40A 

110/- 
QV03-12 

18/- 
BP41 7/- 
0P42 12/- 
81'61 7/- 
8U2160A 

15/- 
TT21 48/- 
TT22 501- 
U17 10/- 
U18/20 18/8 
U20 1816 
U26 15/- 
1726 15/- 
1731 9/- 
U37 80/- 
U50 6/- 
052 61- 
U76 6/- 
U78 51- 
U81 181- 
U191 151- 
U201 7/- 
0281 8/- 
0282 8/- 
0301 1118 
U403 10/- 
U404 7/6 

U801 20/- 
UABC80 6/9 
UAF41 10/- 
UAF42 10/6 
UB41 111- 
UBC41 9/6 
UBC81 8/- 
UBF80 7/8 
UBF89 71- 
UBL1 10/- 
UBL21 12/- 
UC92 8/6 
UCC85 8/- 
UCF80 10/6 
UCH21 11/- 
UCH42 18/- 
UCH43 12/- 
1.10381 8/8 
UCL81 11/- 
UCL82 7/- 
UCL83 12/- 
ÚD143 15/- 

U F11 10/- 
O F41 101- 
U F42 12/- 
UF43 11/- 
UF80 7/6 
11E85 8/- 
UF89 7/- 
ÚL41 18/- 
O Lß4 6/6 
UM4 8/- 
U1484 41- 
UY1N 10/- 
01/11 11/- 
ÚY21 1.11- 
O Y41 8/- 
UY82 10/- 
Ú Y86 6/8 
VP23 6/- 
VP41 7/- 
VP133 161- 
V R75/30 91- 
V R105130 

71- 
VR150 /30 

8/8 
VU33 10/- 
VU39A 10/- 
VU111 10/- 
VU120 15/-- 
V11133 101- 
W729 12/- 
5309 10/- 
Z319 55/- 
5329 17/ - 

INTEGRATED CIRCUIT 
AMPLIFIERS 

CA8005 RF Amplifier with 100mc/s bandwidth. Max. 
dissipation 26mW. For use as RF amplifier, balanced 
mixer, product detector or self -oscillating mixer 27/- 

CA3012 wide Band Amplifier (up to 20mc/s), suitable as 
IF Amplifier for VHF/FM receivers 22/- 

CA3020 General Purpose Audio Amplifier of 550mW 
output 30/- 

CA803e Buffer amplifier consisting of two 'super -alpha' 
pair of transistors suitable for stereo pick-up systems 19/ - 
The above four LC's are in TO5 encapsulation. 

PA222 Audio Amplifier providing a max. output of 
1.2 watts 85/- 

PA284 Audio Amplifier providing a max. output of 
1 watt 27/6 

PA287 2 watts Audio Amplifier 40/ - 

The above three I.C's are in epoxy moulded double 
four -in -line package. 

MC1709CG General Purpose operational amplifier in 
TO -99 case 40/- 

TAA28S 3 -stage direct coupled amplifier for use from DC 
to 600kc/s; 70mW dissipation. Output 10mW into 1500 
load 15/- 

TAA298 3 -stage amplifier with connection brought out 
to the individual leads. Bandwidth 600kc/s. 160mW 
dissipation. Output 10mW into 1500 load 20/- 

TAA390 MOOT input stage followed by a bi -polar tran- 
sistor stage. 200mW dissipation. 13/ - 
Data sheets are available for all the above I.C's. 

OUR NEW CATALOGUE 1969/1970 IS NOW READY. 
IT INCLUDES PRICES OF SOME 4,000 TYPES OF 
VALVES AND TUBES AND SEMICONDUCTORS. 
ESSENTIAL CHARACTERISTICS OF KLYSTRONS, 
MAGNETRONS, CATHODE RAY TUBES AND SEMI- 
CONDUCTORS ARE GIVEN. THIS IS A REAL 
REFERENCE BOOKLET AND IS AVAILABLE FREE 
OF CHARGE. PLEASE ENCLOSE QUARTO S.A.E. 

WESTINGHOUSE EPDXY ENCAPSULATED WIRE 
ENDED MINIATURE RECTIFIERS 

135399, 1,000 p.i.v., 1.5 amps D.C.; Max. surge 60A 
diameter 140ín. Overall length (with leads) 2.3in. 4/6. 
135408, 1,000 p.i.v., 3 amps D.C.; max. surge 200A. 
Diameter 2101n.; overall length (with leads) S-875in. 6/8. 

MULTIMETERS 
TYPE MF16 

D.C. voltage range: 
0-0.6-10-50.250.500V. 

A.C. voltage range: 
0.10.50.260-500V. 

D.C. current range: 
500 µ-10.100mA. 

Resistance ranges: 100M0 -1M O. 
The meter is also calibrated for 
capacity and output level measure- 
ments. Sensitivity 2000 CV. 
Accuracy t2.6% for D.C. and 
t4% for A.C. measurements. 

Dimensions: 44 x 35 x loin. Price 24.5.0. 
Type 108 -IT: 24 range precision portable meter, 5000 
o.p.v. D.C. Volts: 2.5-10-60-260-600-2500V. A.C. Volte: 
10-50-100-250-500-2500V; D.C. current 0S-6-60-600mA 
Resistance 2000-20,000 ohms; 2-20 megohms. Power 
output calibration in A.C. for 600 ohms line. Complete 
with prods and batteries, 28.6.0. P. A P. 5/, 

ZENER DIODES 
800mW wire ended, 10% tolerence 

KS139A 3.9V K8168A 6.8V 
K8147A 4.7V D814A 7.8V 
Ke166A 5.6V D814B 8.8V 

All at 8/e 
6 watts stud Mounted 15% tolerance 

22V D816A 39V 0816G 
27V D816B 47V D8160 
33V 0816V 56V D817A 

All at 7/8 

8 watts Sind Mounted 16% tolerance 
4.7V D815I 8.2V D815V 
l -6V D816A 10V D8150 
6ßV D815B 12V D816D 

All at 7/6 

D814V 9.5V 
0814G 11-0V 
D814D 126V 

68V D817B 
82V D817V 

100V D8170 

15V D815E 
I8V D818Z 

SLIDEWIRE 
WHEATSTONE 

BRIDGE 

£15.15.0 

Battery Powered Portable Resistance Bridge. Range 0.5 
to 50 ohms with multiplier settings of 0.1-1-100-1000, 
providing a measuring range of 0.05 to 50 000 ohms. 
Accuracy in the middle 3 ranges -0.5% approx. 
PRICE 215.15.0. 

TRIACS TYPE 40482 
Gated bi-directional Silicon Thyristors with integral 
trigger. The tear will control up to 1440 watts at 240V 
mains frequency. Supplied complete with data and 
application sheets for motor control and dimmer 
circuits. 87/6 each. 

UNIJUNCTION TRANSISTORS 2N2646 
Power dissipation 300mW R.M.S. Base -to -Base voltage 
36V max. Peak emitter current 2.0A. Suitable for trigger- 
ing of thyristors. 12/6. 

SPECIAL OFFER OF PIP GERMANIUM TRANSISTORS 
AC164, large signal type, suitable for class 'B' output and 
oscillator applications. Max. collector -base voltage -26V. 
Max dissipation 200mW. Audio power output per pair 
400mW free air or 1.1W on heat sink. Price, per pair, 8/- 
AC169 PEP Blas Stabilizing Diode connected Transistor. 
Max dissipation 80mW. Max. collecter -base voltage -2V. 
Max collector current 30mA. Price, each 2/ - 

SILICON MATCHED DIODE PAIRS 
1N4961 Two diodes in common TO92 epoxy case. Separate 
anode leads and Joint cathode. Diodes are statically and 
dynamically balanced. Max. reverse voltage 20V. Max. 
dissipation 200mW. Suitable for TV horizontal phase 
discriminators and similar applications. Price 3/- each. 
Considerable discount for quantities. 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS 
Have you had your copy of "Engineering 

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 - Elenz. 
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. 

Opportunities" ? 

* 
* 
* 
* 

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 INCLUDING 

EQUIPMENT TOOLS 
Basic Practical and Theore- 
tic Course for beginners in 
Radio, T.i"., 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 & Televisiontervicing 
Practical Electronics 

Electronics Engineering 
Automation 

The specialist Elec- 
tronics Division of 
B.I.E. T. 
NO W 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 ENG., AERO ENG., 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 Et GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

British Institute of Engineering Technology 

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW ! 
TO B.LE.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 on or about the 7th of each month by Z.P.C. MAGAZINES LIMITED, Tower House, Southampton Street, London, W.C.2. at the recommendedGran:- 
mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand: GORDON & GOTCH 

(A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY &; OFFICE 

SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World-£2.2s.0d. 
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ENGLAND'S LEADING 
COMPONEN AND 

.EQUIPMENT CENTRES 
BUILD A QUALITY 4 TRACK TAPE RECORDER 

-o: 
a 

nest [ of your MAGNAVOXDECK, you need 

N RECORDAKIT. This c special high 
_ -amplifier 

r 
and p mplifieswhich comes 

a 

mbled on s printed circuit board - n fact every- 
thing for making superb perb Tape Recorder. You need no ex 

perNnce or technical skill to bring this about. 
THE INSTRUCTIONS MANUAL MAKES BUILDING EASY, 
AND SUCCESS IS ASSURED. 
Kit comprises: Deck, Amplifier, Cabinet and speaker, with 
microphone, 7" 1200 ft. tape, and spare spool. 

ASK FOR BROCHURE 6. TODAYS VALUE E60. 

PRICE 39 gns. p.p. 22/6. NOTHING ELSE TO BUY 

SCOOP! STAAR RECORD PLAYER 
-_ 78, R.P.M. records. 9 vat 

PRICE 59/6. 
p.p. 3/6. 
Sem tor leaflet 

No. 2. 

GARRARD 
RECORD DECKS 

All the latest models BRAND NEW and guaranteed - 
TERRIFIC SAVINGS 

'2023 STEREO £ 7.19.6. 
'2025TC DIAMOND. 9TAH.C. £ 9.19.6. 
'3000 STEREO 9TAH.C. £ 9.19.6. 
"SP 25 'k.I, £11.19.6. 
"Si_ 5= £11.19.6. 

£12.10.0. 
"AT 66 K.I-:. £13.10.0. 
"SL 66 614.14.0. 

- 
-- 

£19. 0.0. 
401 £23. 7.e. 

E29. 0.0. 
£35. 0.0. 

_-R!NG 
£33. 0.0. 
£46.15.0. 

ALSC IN STOCK - THE/FENS - LENCO - B.S-R 

Carriage in ce 7 e sotte on any model. 
5/04 BASEs5 £3.19.6. PE RSPES COVERS £3.10.0. 

'Spe.i al offer base and cover available tot these 

models at £4.15.0. Carriage 5/-. 
Complete range of Cartridges/Plinths/Covers. 
SEND FOR 8 PAGE BROCHURE 16/17 TODAY. 

1 

4 ZAP'," 
MULLARD 1WATT AMPLIFIER 
Portable Transistor Unit -Ideal for Intercoms, 
Baby Alarms, Telephone, 
Record Players or Guitar Practice. 
9 Volt 5 transistors with volume control, 
output 

ohms. Ideal for use with STARK RECORD DECK. 

PRICE 45/-. p.p. 2/6. 

OTHER ITEMS. Suitable 7 x a /IS 
3 ohm speaker 17/6 P.P. 1/6. 
Rex file covered cabinet 12 x 9 x 4 12/6 p.p. 2/6. 
P P 9 9 volt battery 3/9. Write for leaflet No. 2. 

BUILD 

YOURSELF 

A 

QUALITY 
RADIO 

New printed circuit design with full paws 
output. Fully tuneable on both mw/Iw. 
bands. 7 Milliard t, Fitted 5' 
speaker, Room Filling Power. Easy to build 
with terrific results. All local and comi 
nenoo nations. Complete detailed Instruc- 

TOTAL COST £6.19.6. p.p. 4/6. 

TRANSISTORS DIODES RECTIFIERS 
WE HAVE THE C133.7 C_SMP6h.E., 
STOCK IN GREAT BRITAIN. 
NEW 1969 LIST OF 1000 TYPES. 
SEND FOR FREE COPY TODAY .LIST 36: 

Whether you require one or 1000, devices w= 

can fulfil your order from stockl- 

Forquantityq elephone: 
/011 723 0401 Et. 4. or 1011 402 6823- 

HENELEC 5-5 STEREO AMPLIFIER 
Excellent low priced British designed Stereo Amplifier for use with 
Record Decks, Mike, Tuners. 
16 transistor mains operated. Output 515 watts for 8- 15 
speakers. 

oh 
Black, silver and wood finish, size 13" x 3" x 6"' 

PRICE £13.10.0. p.p. 7/6. 1/GeRet on request/. 
Complete Stereo System 5-5. 
Garrard 2025 stereo, 5-5 Amplifier, Plinth/Cover, Two 10 wa 
speakers with tw n polished cabinets. 

Usual price £47.0.0. OUR PRICE £39.10.0. p.p. 29/-. ASK FOR BROCHURE.13 

SINCLAIR EQUIPMENT ll` 
\ The SINCLAIR IC10 is the worlds first 

monolithic intergrated circuit high fidelity power amplifier 
and preamplifier. The circuit itself has an output 
power of 10 watts. yet with an overall -size of 1 x 0.9 x 0.2 in. 

IC -10 Integrated Circuit Amplifier 59/6 
Z30 89/6 
Stereo 60 £9.19.6. 
PZ5 Power Supply £4.19.6. 
016 Loud Speaker £8.19.6. 
Z12 Amplifier 69/6 
PZ 4 Power unit 99/6 
Stereo 25 £9.19.6. 
014 Speaker system £7.19.6. 

All post pa -d, del -very from stock. 

OTHER TYPES OF 
INTEGRATED CIRCUITS 
RCA. CA3014 29/6 
RCA. CA3018 22/6 
RCA. CA3020 29/6 
RCA. CA3036 18/6 
Stoat I.C.10. 59/6 
G.E. PA230' 22/6 
G.E. PÁ234' 20/9 
GE. PÁ237' 37/6 

BUILD THIS VHF FM TUNER 
5 NULLARD TRANSISTORS. 300 kbís BANDWIDTH. 
PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION 
MONO & STEREO. A popular VHF FM Tuner for quality 
am reception of mono antl stereo. There is no doubt about it 
- VHF FM gives the REAL sound. 

PARTS TOTAL COST £6.19.6. DECODER £5.19.6. 
ASK FOR LEAFLET No. 3. IFOR STEREO) 

G.E. PA246' 52/6 
SL402 Plessey 45/0 
SL403 Plessey 49/6 
S.G.S. UL910 10/0 
S.G.S. UL900 10/0 
S.G.S. UL914 11/0 
Mullard TAA263 15/0 
'Data sheets 3/6 set for these, 
for others see catalogue. 

HENRY'S RADIO fully Illustrated CATALOGUES 

A 
ALL TYPES 
OF ELECTRONIC 
COMPONENTS 
TEST 
EQUIPMENT 
KITS 
BUILT UNITS 

B 

HIGH 
FIDELITY 
& GENERAL 
AUDIO 
EQUIPMENT 
CATALOGUE 

COMPREHENSIVE " CLEAR CONCISE " CATALOGUES 
A Over 300 peg=s ar2 -ith more than 6,000 stock 'te s Everything for 
amateur and rofess c a ..se Comb me 5 .o -chers 10/ value for use with pu chases. 

ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/-. 

B New audio ana high fi - _ z g ideas and 

equipment for every a n. o-- a ow =es a.. leading makes 
Plus 12/6 extra discount,oscher. 

ORDER AS CATALOGUE B PRICE 5/-. p.p. 1/-. 

AUDIO EQUIPMENT 
Mono or Stereo Audio equipment developed 
from Dinsdale Mk.II - each unit or system 
will compare favourably with other profes 
-anal equipment selling at much higher prices, 

COMPLETE SYSTEMS AND MIXERS from 

£11.12.6. to £38.17.6. .11 units available 
separatebd. 

THE FINEST VALUE IN LOW COST HIGH 
FIDELITY - CHOOSE A SYSTEM TO SUIT 
YOUR NEEDS AND SAVE YOURSELF 
POUNDS. 

SEND FOR BROCHURES No. 12/14. and 21 TODAY 1, 

WHY NOT 
SEND 
AWAY 
TODAY] 

HIGH FIDELITY AUDIO EQUIPMENT CATALOGUE 5/- p.p. 1/ - 

VISIT OUR NEA HI -F'. _ __ - 3W EDGWARE ROAD, for all leading-ak=_s of - 
AMPLIFIERS, TUNERS, -_'KS, EAKE=S, MICROPHONES, TEST EQUIPMENT. A.LL WITH 
DISCOUNTS- IT WILL PAY\'_.;-_ -A VISIT. UDIO SYSTEMS £40- £333 TO SUIT 
EVERY POCKET. DEFERRED -E R..,>_. 

TWO DEMONSTRATION ROOMS SEND FOR ILLUSTRATED BRCCHRE IE 

Electronic Musical Instruments 

ELECTRONIC ORGANS 
COMPLETE KITS FOR THE HOME CONSTRUCTOR 

STAR FEATURES: 
'ALL TRANSISTOR PRINTED CIRCUIT DES'ONS. 
`BRITISH DESIGN. 'STEP BY STEP DETA!LE 
INSTRUCTIONS. 'SAVES UP TO SON ON CO.'..ERC'"AL 
EQUIVALENT. ' EVE RYTHI NGSUPPLIED DOWN TC THE 
LAST ITEM. 'FULL AFTER -SALES SERVICE & ATV ICE - 

'CREDIT SALE & H.P. TERMS AVAILABLE. 

We are pleased to offer the choice o, ;ODE. 

British designs from a single manual port,. a. 

£99 THE MAYFAIR' or light orclassicaimvsi2c 4 
to a two manual five octave de -luxe made: v., 
OAK CONSOLE from£285 for the serious 1.._sit. a. 

START BUILDING FOR AS _'. TTLE 
AS E10. 
MODELS FROM £99 -E350 

These kits are the result of ye rs of research a,._ 

design antl offer the best that s essential to Esoc 

organ designs, coupled with excellent are 

within the reach of most pockets No tech, ox 

or knowledge 's required 'n constru me 

aid of the STEP BY STEP illustrated manua s y:h 

produce an instrument that will be a Ce:ight grown 

and use and will give years of tro.ole free enter- 

tainment for me whole family. 

SEND FOR ILLUSTRATED BROCHURES 910/11 TODAVI 
When in LONDON... CALL IN SEE, HEAR, PLAY FOR ILLUSTVA- gf 

YOURSELF. 
Organ Demonstration Room 1st Floe. 
PRACTICAL ELECTRONICS ORGAN: -ORGAN COMPONENTS 

We are able to supply all items for mis seriesaltails on request, Built models 

HENlly3s 
RABIO LTD 

Mail Order Dept., Components, Organ Dept. High Fidelity and Equipment 

LONDON 303 EDGWARE ROAD, LONDON W.2. 309 EDGWARE ROAD, LON W 2. 

Telephone:01-723-10089 Telephone:01-7236963 

B OPEN MON -SAT 9 arn.igm. THURS 9 a m -f p m 


