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ADCOLA Soldering 
Instruments add to 
your efficiency 

ADCOLA 64 
for Factory Bench 
Line Assembly 
A precision instrument - supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel -face bit *. 
Standard temp. 360 °c at 23 
watts. 
Special temps. from 250 °c - 
410 °c. 

"Additional Stock Bits 
(illustrated) available 

COPPER 

B "38 é" - 3.2 mm CHISEL FACE 

B 14 .]i" - 2.4 mm CHISEL. FACE 

24" - 4.75 mm SCREWDRIVER 

10. 

FACE 

B 12 Ia" - 4.75 mm EYELET BIT 

B 58" - 6.34 mm CHISEL FACE 

LONG LIFE 
P -- g 
B 42 LL - 4.75 mm CHISEL FACE ( a 
B 38 LL 3" - 3.2 mm CHISEt FACE 

B 14 LL tS" - 2.4 mm CHISEL FACE 

- 
B44LL -4.75mm SCREWDRIVER 

FACE 

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

fIDCOL\ 
:od Mork I 

Write for 
price fist 
and 
catalogue 

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

Telephone: 01 -622 0261/3 Telegrams: Soljoint London Telex Telex: Adcola London 21851 
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M, L B. COMPONENTS 
(LEEDS) LIMITED 

(INCORPORATING M. & B. RADIO) 
38 BRIDGE END, LEEDS 1 Telephone 0532 -35649 

GEIGER COUNTERS Well known contamination meter com- 
prised of main unit fitted with meter marked in Milli Rontgens /Hour, 
probe lead and carrying case. Audio output available from socket on 
front panel. Supplied new or as new condition. 
MODEL I fitted with vibrator P.S.U. using 4 pen cell batteries 

£4.85 inc. carr. U.K. 

MODEL 2 fitted with battery holder for 2 150v Batteries 
£4I5 inc. carr. U.K. 

MB2 /20A TWO METRE TRANSCEIVER Rx tuneable over 2 
metre band. 20 watts RF output AM modulated. Ideal for mobile or 
fixed station, only requires connection to speaker, aerial and I2v D.C. 
supply to become fully operational (fuller details on list). 

£50 inc. carr. U.K. 

A.D.!08D MARCONI COMMUNICATION RECEIVERS 9 
miniature valves plus Xtal filter and tuneable B.F.O. covering 260 to 
510 Kcjs and 2 to 18.5 Mc /s in 4 switched bands. Slow motion dial with 
logging scale. Originally intended for 24 VDC operation but supplied 
with details for converting to mains operation in very clean tested 
condition. £15.50 inc. carr. U.K. 

VHF FM /MW /LW TRANSISTOR RADIO PANELS Brand new 
panels. Baird model 298 00 transistor) minus Vol & Tone controls 
Ferrite aerial and wavechange switch. BARGAIN AT 

£215 inc. carr. U.K. 

6 to 12 VOLTS DC TRANSISTOR CONVERTOR Brand new 
6 vdc input, 12 vdc output at 4 amps conservatively rated. Ideal VW 
owners. £5.40 inc. carr. U.K. 

VHF AERIAL BASES Brand new aerial base with provisions for 
tuning the Tx and Rx to the aerial independently. Contains 12v VHF 
aerial C/o relay. £1.25 inc. carr. U.K. 

PLEASE SEND S.A.E. FOR FULL LISTS 

AfIIIIIQ1 i.. 

ILIFI 

TYPE S1-1010A 

MAX CONTINUOUS 

OUTPUT POWER 

19W. 

SINGLE ENDED 

PUSH -PULL 

CIRCUIT 

TYPE 51.10208 

MAX CONTINUOUS 

OUTPUT POWER 

20W. 

CAN WITHSTAND 

5 SEC. SHORT 

CIRCUIT 

PRICES FROM 

£275 to f11 ea. 

ACCORDING TO 

TYPE b QUANTITY 

TYPE S1-1020A TYPE S1-1050A 

MAX CONTINUOUS MAX CONTINUOUS 

OUTPUT POWER OUTPUT POWER 

25W. 50 W. 

HARMONIC DISTORTION Ee: FREQUENCY RANGE 

LESS THAN .I 20 HZ to 100 KHZ 

0.5 7 .x , 
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ARMSTRONG TELETON CONNOISSEUR KOSS APOLLO SHURE CELESTION 

Qo 
aurp 1.* 

0 
SME 'LOWTHER .SIN CLAIREERROGRAPH. STE-MA THORENS+ BRYAN PHIl1PS. KEF ETC 

WHY PAY MORE ? ALL GOODS ARE BRAND NEW & FULLY GUARANTEED FOR 12 MONTHS 

SUPERB PLYNTHS AND COVERS as illustrated (£3.75 Tua P 
P) 

TURNTABLES p.p.60p 
THORENS TD105AB MK11 £43.00 
GARRARD 2025 TC with Sonatone 

9TAHC Diamond Cart £9.00 
PHILLIPS GA202A £54.00 
GAP.RARD A70MKII £10.97 
GARRARD SP25 MK3 £10.97 
GARRARD SL65B £13.50 
GARRARD AP76 £19.00 
GARRARD SL72B £24.50 
GARRARD SL75B £27.00 
GARRARD 401 £27.50 
GARRARD SL95B £34.00 
THORENS TD125 £64.75 

PICK UP ARMS pp. 35p 

SME 3009/S2 
SME 30012/S2 
GOLDRING LENCO L75 
GOLDRING LENCO LOO 

£26.50 
£28.00 
£10 440 
£8.00 

STEREO AMPLIFIERS p.p. 50p 

H.L. SA707 with Scratch Filter £19.90 
METROSOUND ST20 £26.00 
AMSTRAD 8000 £20.97 
TELETON SAQ206 £18.97 
SINCLAIR 3000 £35.00 
SINCLAIR 2000 £23.55 
SINCLAIR PRO 60/2 Z30 /P25 £16.59 
ARMSTRONG 521 (Teak cased) 1.43.50 
CAMBRIDGE P50 £71.05 
CAMBRIDGE P40 £85.00 
SERROGRAPH 5307 MKII £44.09 
VICE ROY VAS 70 £42.00 
SAN SUYI AU701 £34.00 

TUNER AMPLIFIERS pp. 75p 
TELETON MX990 WITH SPKS £42.00 
TELETON R8000 WITH SPKS £37.00 
TELETON CRIOT WITH SPKS £29.00 
TELETON TFS50 £54.00 
TELETON 7AT1 £80.00 
TELETON CR55 £88.00 
TELETON 1OAT1 £105.00 
TELETON 7AT20 £75.00 
PHILIPS RH781 £53.00 
ARMSTRONG M8 Decoder £7.75 
ARMSTRONG 525 £72.00 
ARMSTRONG 526 £82.50 
WHARFDALE 1001 £115.00 

TUNERS p.p. 50p 

TELETON GT101 £34.00 
TELETON STQ204X £40.00 
ARMSTRONG 523 AM /FM £42.00 
ARMSTRONG 524 £32.00 
ARMSTRONG M8 Decoder £7 -75 
RODGERS R /BOURNE Set 2 cased £5200 

PERSONAL CALLERS WEL- 
COME. We are always available to 
advise on the best system to suit 
your need and pocket. 

Suitable for Garrard AT60, SP25, 2000, 2500, 3000, 3500, 5100, 2025, 1025, SL656 and B.S.R. McDonald range. 
Superbly finished plynth, ready cut for use (fully assembled). Complete with tinted perspex cover. This unit is 
finished in Teak polish and will blend in any home. Please state deck 

(£4 95 60 
Plus 

P. 
when ordering. `pj 
SUPERIOR PLYNTHS AND COVERS for Garrard AP75, AP75, SL72B, p P & P 
SL756 and SL95B (Recommended list price £10.00). 

COMPLETE 
GARRARD SP25 MKIII 

GOLDRING G800H 
SUPERB PLYNTH AND 

COVER £17.50 p.p. £1 

VISIT OUR 3 STOREY WAREHOUSE 

PACKED WITH HI -FI & STEREO EQUIP - 

MENT. 1000's OF ITEMS ALWAYS 

AVAILABLE TO SELECT FROM. 

2 SHOWROOMS DEVOTED TO DEMONSTRATING 

SPECIALLY SELECTED SYSTEMS. 

TAPE RECORDERS & TAPE DECKS p. & p. 75p 

FERROGRAPH 722 - £195 
FERROGRAPH 742 £195 
FERROGRAPH 702/W 2track tape deck £172 
FERROGRAPH 704/W 4 track tape deck £172 
PHILIPS 4404 4 track Stereo Recorder £72 
PHILIPS 4407 4 track Stereo Recorder £87 
PHILIPS N4308 £49 
PHILIPS 4302 Twin track auto £31 
PHILIPS 4307 4 track £38 
PHILIPS N4404 4 track stereo £69 
TELETON FXB 51013 4 track stereo £46 
PHILIPS 4500 4 track stereo tape deck £98 
PHILIPS RH882 £90 

CARTRIDGES (p. & p. 12 }p,) 
GOLDRING G850 £4.20 
GOLDRING G800 £740 
GOLDRING G8000 £11.00 
GOLDRING G800 super E £16.00 
GOLDRING G800H £6.00 
SONOTONE 9TAHC £1 .75 
SHURE M3d £4.95 
SHURE M445/7/c £7.20 
SHURE M55E £9.20 
SHURE M75E £15.00 
SHURE 1444E £8.50 

SCOOP BUY 
SMC -101 MOVING MAGNET STEREO 
CARTRIDGE. 
PRICE: £325. 
MCI -3 HIGH FIDELITY STEREO 
MOVING MAGNET CARTRIDGE. 
PRICE: £6 00. 
For complete specification on the above see 
our March issue, Page 889. 

SPECIAL OFFERS 
SPEAKERS 
Wharfedale Example: wharfedale unit 3 
speaker kit £1000 - Denton - Triton - 
Melton. . - MA 
Full range i stock at UP TO 40% DIS- 
COUNT FOR PERSONAL CALLERS 
ONLY. 
HEADPHONES 
KOS PRO4AA our price - 

£22.00 
full range in stock. 

Example: PRO4AA. List price £28.00. 
OUR PRICE £2140 plus 37P P. & F. 

SAVE OVER 30% ON A 
COMPLETE SYSTEM 

List Price 
GARRARD SP 25 MK III £16.45 
PLINTH AND COVER £6.00 
G800H CARTRIDGE £17.00 
HL AUDIO SA 707 £27.00 
2 APOLLO 8 SPEAKERS £27.50 

£89.95 
OUR PRICE £56.94 +£2.50p. p. &p. 

WHY PAY MORE- APOLLO 3 -WAY SPEAKER SYSTEMS 
The Systems are housed in handsome Slim -Line Cabinets of Modern Design, finished in Polished Teak with 
Padded Front Panel covered in I.C.I. Vynair Grille. 
The APOLLO 3 -WAY SPEAKER SYSTEMS are designed and 
built on the Infinite Baffle Principle andare completely Airtight 
and fully padded to damp out any Panel Resonance. Polished on 
all sides they can be used either vertically or horizontally and are 
Ideal for Shelf or Wall Mounting, 
Below are lust a few from the APOLLO comprehensive range 
starting with: 

APOLLO-15 3 -WAY SPEAKER SYSTEM 
Impedance 8 ohms. Power Handling 15 watts. RMS (30 watts peak) . 

Frequency Range: 35 to 18,000Hz. Colour: Teak. Size21 x 15 x 

PRICE £18.50 each (p. & p. £1 .00) 

THE APOLLO-10 3 -WAY SPEAKER SYSTEM employs a 
specially designed 10in. Bass Unit which has a high efficiency 
Anisotropic Ferrite Magnet and two 4in. Treble Units and LC 

Crossover Network, Specification: Impedance 
4-8 ohms (15 -16 ohms to order). Power Hand- 
ling 10 watts RMS (20 watts peak). Frequency 
Range 50 Hz to 18,000 Hz. Size 21 x 11} x 98. 
Finish Polished Teak. 
OUR PRICE £13.47 each (65p. p. & p.). 

APOLLO -8 3 -WAY SPEAKER SYSTEM 
As above but 7 watts RMS (14 watts peak). 
F.R. 55 to 18,000 Hz. Size 20 x 12 x 81n. 
£10.12 each (50p p. & p.). 

APOLLO -60 3 -WAY SPEAKER SYSTEM 
As above but 5 watts RMS (10 watts peak). 
F.R. 75 to 18,000 Hz. Size 145 z 8 x liin. 
PRICE £6.97 each (3750 p. & p.). 

OUR OWN CAR PARK (at rear) 

You have no parking problems when 
you pay us a visit. 

UNBEATABLE VALUE 
The largest and best quality range 
of stock at LOWEST POSSIBLE 
PRICES Is usually available. 

The prices shown are current at the 
time of going to press but ere liable 
to alteration. They supercede any 
previous offer. 

Send Postal Orders, Money Orders, Cheques, etc. to. For Information only send stamped addressed envelope. 

AUDIO SUPPLIES (PW7) 50 STAMFORD HILL LONDON, N.16 (The A.I0) 
Open 9.90 a.m. -6 p.m. Monday to Saturdays. (Fridays to 8.30 p.m.) EASY TO FIND. Tel: 0I -806 361 
50 yards from (B.R.) Stoke Newington Station. 67, 149, 247, 76, 243 Buses pass our door. 

Personal callers please note that cheques are only accepted If accompanied by a bank cheque card. (NOT BARCLAY CARDS) 7311 

AUDIO SUPPLIES 
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This MONTH'S Best Buy .. . 

AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear muffs. 

/ ( To ) 
(Arc 

£5.90 2 
value £ftaf 04(11 e p, 

t 
gp3p , 

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

* High -fidelity reproduction due to broad frequency response (20- 20,000Hz) * Substantially increased stereo effect * Headphones fit the head gently 
and do not shift *Earpieces fit ears snugly (Cardanic suspension) * Tone 
quality superior to conventional loudspeakers. * Only expensive studio loud- 
speakers can match the reproduction quality of the K50. * Music can be 
reproduced at concert hall volume (t), preserving the lower bass notes and brilliant treble tones without causing any strain to the listener. 

r 

, p p, l.. 

t 
s 

a *..` 
GARRARD SP25 

eq mk I I9 £12 .50 Plus 50p 
carriage 

Normal price £1557 
Single record playing unit. 
Features include cue and pause 
and automatic pick -up return and 
switch off. 
Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin din plug. 53p extra- 
AP75 Complete with base arid 
cover £25 plus 75p carriage. 

I PLUGS? zai 
i'I =- 

/.- 

Pack 107 5 -Pin Din 20p 
Pack 1083- Pin Din 18p 
Pack 135# "Jack .. 25p 
Pack 130 #" Jack Stereo .. 48p 
Pack 103 Loudspeaker Plug .. 15p 

Pack2303 -Pin Socket .. 23p 
Pack 236 5 -Pin Socket .. 30p 
Pack 234 Loudspeaker Socket.. 30p 
Ready -made Leads 
3-pin to 3 -pin Din .. 63p 
3 -pin to open end .. .. 53p 
5 -pin to 5 -pin Din .. .. 80p 
5 -pin to open end .. 65p 
5 -pin to 4 phono plugs .. 93p 

- Speaker lead Dirt to spade 12ít 38p. 
Extension lead Din plug to socket 
12ft 65p 
All leads approx. 6ft. In length. Post 
free, by return. 

PLINTH & COVER £5.25 . Unbeatable Value plus 50p p. & p 
Suitable for AT60; SP25; 3000; 2500; 3500. Superb 
finish. Spindle can be left in position with cover on. 

_,.,xn. .;: - Cover of neutral smoke tint perspex. 
Also available for AP75; SL99; 5L75 £6.88 plus 
50p carr. 

I Replacement Stereo 
DIAMOND STYLI 
STA 9TA 9TAHC 
GP91 ST4 STO 5 
EV26 GCS r' each 
ethers on request +13p p. & p. 

Countdown SPEAKER 
Teak Cabinet ïM'M'- 

.38 £12 insurance i 

& carr. 38p 

A speaker of out- 
l 

standing specifl - 
cations and tech r 

Meal merit. Solid ..-, . 

taakcabinet size: 147x 10' x 6 ". 
Originally designed for use with our 
Countdown stereo budget system 
but now available separately. 

EMI lOw matched 
loudspeaker set 450 

Our price £3.75 Plus 25p p. &p. 

13,"x8# "elliptical loud- 
speaker and indepen- 
dent high frequency 
units with associated ' 
crossover network. Fre- s I" 
quency range 55 to 
13000Hz. The cone. of 
the bass unit has a sur- 
round designed for high 
travel giving freedom from distortion 
when operated at law frequencies. 
Also 350 KIT 20W 
Frequency £7.50 20 a z. 
Normal price £12.50 plus 40p p & p 
Also 150 KIT 10W £2.50 plus 
3, 8 or 15 ohms 40p pA p 

p SINCLAIR 

tott Ge Designed 
plinths 
two 

(29 watt) and power supply unit. Send 
SINCLAIR 2000 Mk. 11 AMPLIFIER 

Project 60 
SAVE nearly R5 Normal price £23.90 

for building into Pius 
etc., complete with £99 501, 

Z30 Output stages Carr. 
S.A.E. for full technical brochure. 

SAVE £6 "30 Our price 28.00 
4 

Magnetic cartridges , SONOTONE 
Diamond G Cartridge ... 
styli £4.75 (Fitted Diamond Styli) 
plus lap P. & P. 

(Ceramic) list price £4.10 

Today's value £6. 
Sensitivity: £2.50 

minimum 
9TA SSmV /cm /sec- 

Stylus replacement rms mi at 45° at plus 
can be carried out without removing 1,000Hz measured on /3p 
cartridge. Fully guaranteed. Decca SXL2057 P. & P. 
Ronette 105 Stereo cartridge (Sapphire78 Diamond LP) Et .25-1-13p. 47.A p 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEY, 
LONDON, N.8. Tel 01-8881662 
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VALVES SAME DAY SERVICE 
NEW! TESTED ! GUARANTEED ! 

ISETS eofor £.02. DAF96, DFse, DK9, DK961, 4 
D 

fLo9 

2£ 
1.D4L4. 

1E5 28 251.7401 67 DL96 88 EM80 .41 PCL83 80 UABC80 38 
185 22 3001 80 DY86 28 EM81 .41 PCL84 .37 UAF42 .51 
1T4 .16 30C15 88 DY87 28 EM84 .33 PCL85 - .45 UBC41 .52 
384 .28 30C17 80 EABC80 82 EM87 87 PCL86 41 UBF80 .34 
3V4 87 30018 67 EAF42 50 EY51 38 PCL88 72 1713589 .88 5U4G 26 30F5 76 EB41 40 EY86 400 PCL800 .77 UCC84 35 5Y40 37 30FL1 68 EE91 11 E540 .43 PENA4 .42 UCC85 38 
5Y3GT 80 30FL12 72 EBC33 40 EZ41 .43 PEN36C .70 UCF80 38 
5Z4G 37 300114 72 EBC41 54 EZ80. 23 PFL200 .58 1701142 82 6/30L2 58 30L1 82 EBC90 22 EZ81 24 PL36 49 UCH81 .32 6AL5 11 30L15 62 E31'80 83 GZ30 .37 PL81 48 UcL82 35 
6A316 13 30L17 78 EBF8S 31 GZ32 .43 PL81A .51 UCL83 .55 
6AQ5 gli 30P4 85 ECM 18 GZ34 50 PL82 33 UF41 .58 
8AT6 .22 301.12 77 ECC82 23 KT41 77 PL83 .35 UF89 .88 
6A176 22 30P19 85 ECC83 35 KT81 .55 PL84 88 ÚL41 .80 65A6 22 30PL1 83 ECC85 28 5586 88 PL500 .65 ÚL44 £1.00 6BE6 28 3051.13 85.E00904 60 LN319 88 PL504 .87 ÚL84 85 6536 42 30PL14 70 ECF80 30 LN329 72 PL508 £117 ÚM84 22 
613W7 .60 30P1)15 90 ECF82 30 LN339 .88 PM84 .37 ÚY41 41 
60136G £1.10 35L6GT 43 ECH35 30 578 87 PX25 £1.17 UY85 .28 
6F14 .45 35W4 28 E01142 63 p61 50 5532 .55 VP4B .77 6523 .71 35Z9GT 25 ECH81 29 PABC80 35 PY33 .55 Z77 22 6525 .62 807 45 EC1183 41 pC86 51 PY81 .27 Transistors 6K76 .12 
6K8G .17 

6063 
AC/VP2 

82 E01184 
77 ECL80 

37 PC88 51 
35 PC96 42 

PY82 .27 
PY83 28 

AC107 17 
AC127 .18 

6Q7G .28 B349 65 ECL82 38 PC97 .40 PY88 .85 AD140 .37 6$L7GT 27 B739 62 ECL86 40 PC900 87 P5800 .37 AF115 .20 825701 .30 CCH35 67 EF39 23 PCC84 32 P5801 .37 AF116 .20 6V60 23 CL33 92 EF41 60 PCC85 80 R19 .32 AF117 .20 6V6GT 32 CY31 33 EF80 24 P0088 45 R20 .85 AF118 48 6X4 23 DAF91 22 EF85 31 PCC89 47 1725 .88 AF125 .17 MGT 28 DAF96 36 EF86 31 PC0189 .51 1126 85 AF127 .17 10P13 80 DF33 88 EF89 28 PCC805 .65 U47 68 0026 25 12AH8 £2.25 DF91 18 EF91 13 PCF80 30 U49 85 0044 .12 12AT7 .18 0596 36 EF183 29 PCF82 32 U50 38 0045 .12 12AU6 .20 D1177 22 E5184 32 PCF86 .47 U52 .31 0071 .12 12AU7 .23 DK32 87 E1190 42 PCF800 87 U78 .24 0072 12 12AX7 23 1)K91 28 EL33 55 PCF801 .33 17191 82 0075 .12 19BG6G .87 DK92 42 EL34 49 PCF802 .45 U193 .42 0081 .12 2002 87 DK96 88 EL41 55 PCF805 .67 0251 .72 0081D .12 20P3 85 DL35 35 EL84 24 PCF806 .80 U301 .52 0082 .12 
20P4 92 DL92 28 EL90 28 PCF808 72 U329 72 00820 .12 25L6GT 25 DL94 37 EL500 62 PCL82 86 11801 .98 00170 .22 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

Tel. 01 -550 7441. 
Postage on 1 valve 5p, on 2 or more valves 3p per valve extra. 

Any parcel insured against damage in transit 3p extra. 

ESSEX. 

YOUR CAREER in 
RADIO & 

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

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

7/71 
Please 

BRITISH NATIONAL RADIO SCHOOL 
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FIND BURIED TREASURE WITH THIS 

READY BUILT & TESTED 

Treasure only 

Locator £4.95 
Module (99/-) 

EAVESDROP ON THE EXCITING WORLD OF 

AIRCRAFT COMMUNICATIONS -JUST OUT 

V.H.F. AIRCRAFT BAND 
CONVERTER 

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE. 
Ready built and tested -just plug in a PP3 battery and 'phones and it's working. Put it hi a case, 
screw a handle on and YOU HAVE A PORTABLE TREASURE LOCATOR EASILY WORTH ABOUT 
520! Extremely sensitive -penetrates through earth, sand, rock, wood, dirt, water, etc. - EASILY 
LOCATES COINS, BOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS- 
TORICAL RELICS, BURIED PIPES, KEYS, NAIL -IN- TREES, ETC., ETC. Signals exact location 
by "beep" pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL 
so stable and sensitive it will detect certain objects buried SEVERAL FEET BELOW GROUNDS GIVES 
CLEAR SIGNAL ON ONE COIN! You could even pay for your holidays with two or three days electronic 
beachcombing -it's almost like 'having a licence to print money! Unclaimed treasure now exceeds the 
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST -TREMENDOUS 
DEMAND EXPECTED AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY. 
ORDERS DESPATCHED IN STRICT ROTATION. SEND NOW £495 + 88D cars. (99/- + 8/ -) etc. 
(High quality Danish Stethoscope headphones £2.75 (55/.) extra if required). 

SOOTHE YOUR NERVES, RELAX WITH 
THIS 

AMAZING RELAXATRON 
CUTS OUT NOISE POLLUTION- SOOTHES YOUR NERVES! Don't 
underestimate the uses of this fantastic new design -the RELAXATRON 
is basically a pink noise generator based on avalanche operated transis- 
tors. Besides being able to mask out extraneous unwanted sounds, it bas 
other very interesting properties. For instance, many people find a 
rainstorm mysteriously relaxing, a large part of this feeling of well -being 
can be directly traced to the sound of falling raindrops! -a well known 
type of pink noise. A group of Dentists have experimented on patients with 
this pink noise -NO ANESTHETICS WERE USED! The noise ostensibly created a most defies a reaction on these patients' 
nervous systems with the results that their pain systems were blocked. IF YOU WORK IN NOISY OR DISTRACTING 
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING, IF YOU FEEL TENSED, UNABLE TO RELAX - 
then build this fantastic Relaxatron. Once used you will never want to be without it-use this amazing pink noise gen- 
erator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standard 
PP3 batteries (current used so small that battery life is almost shelf -life) CAN BE EASILY BUILT BY ANYONE OVER. 
12 YEARS OF AGE using our unique, step-by-step, fully illustated plans. No soldering necessary. All parts including case, 
a pair of crystal phones, Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only £215 + 255 (46/- + 5/ -) 
P. @ P. parts available separately. 

ONLY 

£2.37 
(471e) 

Many thousands of v.h.f. Aircraft Band Converters now 
selling in D.S.A. Listen in to AIRLINES, PRIVATE 
PLANES, JETPLANES. Eavesdrop on exciting crosstalk 
between pilots, ground approach control, airport tower, 
Hear for yourself the disciplined voices hiding tenameee on 
talk dolma. Be with them when they have to take nerve 
rippling decisions in emergencies -Tune into the inter- 
national distress frequency. Covers the aircraft frequency 
band including HEATHROW, GATWICK, LUTON, 
RINGWAY, PREST WICK ETC., ETC. CLEAR AS A BELL, 
This fantastic fully transistorised instrument can be 

built by anyone nine to ninety in under two hours. (Our 
design team built four- everyone worked first time). No 
knowledge of radio or electronics required. No soldering 
necessary. Fully illustrated simply worded instructions 
take you step -by -step. Ueee standard PP3 battery. Size 
only 41" x 3" x 11 ". All you do is extend rod aerial, place 
close to any ordinary medium -wave radio- (even tiny 
portables) NO CONNECTIONS WHATEVER NEEDED. 
Use indoors or outdoor. THERE WILL BE ENORMOUS 
DEMAND FOR THIS NEW DESIGN, SEND NOW, ONLY 
£287 (47/6) p. @ p. for all parts, including case, nuts, 
screws, wire, etc., etc. (parts available separately). 

only 
£2.25 

(45/ -) 

SHORTWAVE TRANSISTOR RADIO 
Can be built in one evening 

At lest! After trying countless circuits searching for easy build, work 
first -lime short waver. Giving advanced world -wide performance, we chose 
this 'Sky Roma'. Anyone from 9 years up can follow the step -by -step, 
easy -as -ABC, fully illustrated instructions. (We built ten propotypes -and 
every one worked first time) no soldering necessary. 76 stations logged on 

ONLY rod aerial in 30 mina. -Russia, Africa, USA, Switzerland, etc. Experience 
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad- 
casts. Uses PP3 battery. Transistorised (no valves!). Size only 3" 41- .1.9". 
As tremendous demand anticipated price held to only £2.16 (45/ -) + 
17p (3 /e) p. @ p. for all parts incl. Cabinet, screws, instructions etc. (Part 
available separately). 

GET A GOOD NIGHT'S SLEEP -EVERY NIGHT! 
INGENIOUS ELECTRONIC only 
SLEEP INDUCER £2'75 

(55/ -) 

FIND 
BURIED TREASURE! 

TREASURE LOCATOR 
TRANSISTORISED 

NOW IT'S HERE AT LAST, after experimenting for four and a 
half months with a multitude of different circuits and carrying 
out actual field tests with prototypes, our design team have come 
up with this real winner. This fully portable transistorized metal 
locator detects and tracks down buried metal objects -it signals 
exact location with loud audible sound (no phones used) -urea 

any transistor radio which Sta inside- 
' no connections needed. FINDS GOLD, 
SILVER, LOST COINS, JEWELLERY, 
KEYS, WAR SOUVENIRS, ARCHAE- 
OLOGICAL PIECES, METALLIC ORE. 
NUGGETS ETC. ETC. Outdoors or in- 
doors. Extremely sensitive, will signal 
presence of certain objects buried several 
feet below ground I No knowledge of 
radio or electronics required. Can be 
built with ease in one short evening by 
anybody from nine years of age upwards, 
with the wonderfully clear, easy to 
follow, step -by -step, fully illustrated 
instructions -it really is easy as 

A.B.C. transistorized - no 
ONLY valves. Uses standard . PP3 

battery. No soldering neces- 
sary. Size of detector head 
131" a 10" x Sr. Great 
demand expected at this 

(47/0) remarkably low price - 
ORDER WHILE PRE- 
SENT STOCKS LAST. 
All parts including de. 
teeter head case, nuts, 

simple 
instruct ions 

wire, 
etc. 

ONLY £287 (47/6) + 
27P (5 /8) p. @ p. 
(Sectional handle as 
illustrated 75p (15/- 
extra). Parts available 
separately. Made up 
looks worth £15 I 

CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULD 
YOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHT? Then build this Ingenious elec- 
tronic sleep inducer. It even slope by itself so you don't have to worry about it being on all night! The loudspeaker produces 
soothing audio -frequency sounds, continuously repeated -but as time goes on the sounds gradually become lees and lees 
-until they eventually cease altogether, the effect it hoe on people is amazingly very similar to hypnosis. A control is pro- 
vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 yearsol age in about two hours. 
No knowledge of electronics or radio needed. Extremely simple, easy -to- follow, step -by -step, fully illustrated Instructions 
included. No soldering necessary. Works off standard batteries -extremely economical. Size only 3" x 4z x 1$" -take 
it anywhere. All parts including case, loudspeaker, components, nuts, wise, screws, etc. rte. THERE WILL BE A GREAT 
DEMAND FOR THIS UNIQUE NEW DESIGN -SEND NOW NIL + 25g (55/- + 5/ -) P. @ p. (parts available separately), 

REAL WORKING ELECTRONIC ORGAN 
Don't confuse with ordinary electric organs that simply blow air 
over mouth -organ type reeds etc. Eight months were spent in 
creating and testing this superb, revolutionary electronic 
organ. Fully transistorized -no valves. Proper self- contained 
loudspeaker. Fifteen separate keys span two full octaves -play 
the "Yellow Rose of Texas ", play "Silent Night", play "Auld 
Lang Sync', play lots and loss of similar tunes on this real 
working electronic organ. Although it's no theatre organ It'. 
certainly no tiny thing, it measures 131 x 10 x 21.". You have 
the thrill and excitement of building it together with the 
pleasure of playing a real,) ive, throbbing electronic organ. Take 

ONLY \'lJll it anywher: -play it anywhere, NO PREVIOUS KNOWLEDGE 
OF ELECTRONICS NEEDED -NONE WHATEVER. No 
soldering necessary. it really is as simple as a.b.c. to make. 

Anyone from nine years upwards can build it easily in one abort evening following the fully illustrated, 

-) 
step -by -step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU- 

(55/-) MEET at our low, low building price. ONLY £2.75 (55/ -) + 23p (4/81 p. @ p. for all parts, including 
rase, loudspeaker, transistors, condensers, resistors, knobs, transformer, volume control, wire, nuts, screws, simple 
(but full) instructions, etc. etc. Uses standard battery (parts available separately). Have all the pleasure of making it 
yourself, finish with an exciting gift for someone. 

BUILD 5 RADIO AND 
ELECTRONIC 

PROJECTS 
TOTAL e 

Uy 
BUILDING 

! }J PRICE 
(39/6) 

Amazing Radio Construction 
set! Become a radio expert for 
£1.97 (39/6). A complete .4 r#c_9 Home Radio Course. No es- rr 6 perience needed. Parts includ- 

O ing simple instructions for each 
00.x) design. Illustrated 

o 1// Step -by -step plans, 
all Transistors, loud- 
speaker, personal 

phone, knobs, screws, etc., all you need. Presentation Box 87p 
(7/6) extra as illus. (if required) (extra parts available separ- 
ately) no soldering necessary. Send only £1.97 (39/6) + 23p 
(4/6) p. @ p. 

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED. 

CONCORD ELECTRONICS LTD (Dept. PW21) 8 
Westbourne Grove, London W.2. 

(Nr Bayswater & Queensway Tubes. I minute ABC Cinema) 

(STAFF WANTED FOR ALL DEPARTMENTS) Callers Welcome 9 a.m.-6 p.m. inc. Saturday 
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Introducing 

leading 

PRINTED 
FOUR 

R.S.C. MkIII SUPER 30 III -FI STEREO AMPLIFIER 
A COMPLETELY NEW DESIGN * SATIN SILVER METAL FACIA with black letter- 

ing. Black edged knobs with bright silver centres. 
FURTHER IMPROVED iN BOTH -,. $ * PUSH -BUTTON SELECTOR SWITCHING 
APPEARANCE and PERFORM" K , * NEON INDICATOR 

ANCE. REPRESENTING VALUE ;, ` 
Ea-,.r * JACK SOCKET FOR HEADPHONE 

' * CABINETED MODEL VENEERED IN SATIN 
FAR HIGHER THAN THE :, ,') ") TEAK. SUITABLE FOR ANY MODERN PICK- 
PRICES SUGGEST. / UP CARTRIDGE CERAMIC or MAGNETIC, 

Only igh grade components by 
A/C REGARDLESS OF PRICE. 

a ° s WE RECOMMEND USE WITH THE BEST 
manufacturers. ANCILLARY EQUIPMENT THAT CAN BE G £25 65o -, COMPLETE KIT OF PARTS 65o µ-' "" AFFORDED. 

Or FACTORY BUILT with 12 months guarantee £33.75 OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 
Dep. £5.75 and 9 monthly payments £3.50 (Total £37.25) 10 watts R.M.S. (Continuous) into 15 ohms. 
Or FACTORY BUILT in cabinet as illustrated £36'75 HUM & NOISE -75dB Min. Vol. -65dB Full Vol. HARMONIC DISTORTION 
Dep. £6 and 9 monthly payments £3S6 (Total £40.74) FREQUENCY RESPONSE: -3dB 7Hz to 70KHz 01% at 1000 Hz 10 Watts 

CIRCUITRY, TWENTY SILICON TRANSISTORS. TREBLE CONTROL: t16dB to -12dB at 14KHz 
DIODES, FOUR RECTIFIERS. BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -58dB 

TECHNICAL DETAILS (Applying to each channel where appropriate) SENSITIVITIES: Disc Mag. 2.5mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
CONTROLS: PUSH -BUTTON. SELECTOR (1) Disc (2) Radio (3) Tape (4) Mono L REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 

(5) Mono R (6) SPEAKER DIS. (7) Mains on /oft. (3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
Bass, Treble, and Balance Plus Ceramic, Mae. P.C. Switch. connections 

RSC HIGH FIDELITY STEREO'PACKAGE OFFERS 
our el y ufre units rea y to plug in. latching as recommen,e, or optimum performance. Send * IA12 AMPLIPILR * SUPER 30 AMPLIFIER (15 -I- 15 S.A -E for coloured brochure showing other money -saving offers. 6.5±6.5 watt in veneered housing 

watt) in veneered housing * GARRARD SP25 MK III Player 
Package prices apply providing * GARRARD SP25 MKIII Turntable on 

Plinth with cover 

* GOLDRINGCS90CeramicPickupCar- 
tridge with diamond stylus f * PAIR OF STANWAY íI£79680 
Speaker Units Special U u 

Total 
Price Carr. £1.50 

----. 
lIII4! 

dil 

i it 

'II 

.- all individual units are purchased 
from any branch within 3 months. 
See leaflet. 

-= 

I 

ii!,I 
,(, 

` 

II 

1 

unit on Plinth * GOLDRING CS90 Ceramic P.U- 
Cartridge with diamond stylus * PAIR F DORCHESTER 
Loudspeaker Units 

1YY Special Total Price 
Carr. £1.25 

Or Deposit £7.15 and 9 monthly 

\1, 
r 

* Super 30 Amplifier (15 + 15 watt) I I - _ - -- payments £635 (Total £6430). 
Trans. Plastic Cover £3.15 extra. in veneered housing Stanway 11 * Goldring GL69 II Transcription Package as above but with Garrard 3000 Auto- 

Turntable on Plinth as illustrated ATTRACTIVE TEAK or AFRORMOSIA changes and Sonotone ETA Ceramic Cart- 

* Goldring Magnetic P.U. Cartridge. VENEERED CABINETS and PLINTHS ridge in lieu of SP25 £51.7K Carr. 
and 

Pair of Stanway II speaker units 
(990 £l 25 * P Or Deposit £6 and 9 monthly 

Special Total Price £96.75 TERMS AVAILABLE ON ALL PACKAGE OFFERS payments £5'70 (Total £57.30) 
Carr. £1.50 Trans- Plastic cover £315 extra. 

^fl 

.. ts 
+d 

dk 

(3) 8 x 
(5) Appropriate 
veneered 
9 monthly 

'YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
j * Moderate size only 25 x 14 x loin. COMPLETE 

- * Response 30- 20,000 c.o.s.. KIT - £22 Impedance 15 ohms Carr. 63p 
* Performance comparable with units costing considerably more. 
Consists of (1) 12ìn. 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 

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

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

DEMONSTRATIONS AT ALL BRANCHES 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Size 16 x 11 X 9fn. appr. Range 45- 15,000 
c.o.s. Rating 8 -10 watts. Fitted High flux 13 x Sin. L9-45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 

STANWAY II Size 20 x 101 x 91in. approx. Rating 10 watts. 
13 x Bin. speaker with highly flexible cone surround, long throw voice 
coil and .10,000 line magnet. High flux tweeter. Handsome Scandinavian 
design cabinet. Range 35- 20,000 c.p.s. Imp. 15 ohms. Gives 417.85 smooth realistic sound output. See `package offers' for illustration 

t 

' 

Inc 

1 

i 

RSC G66 61-6 WATT high quality 
Individual Ganged controls: Bass, Treble, Volume 
Circuit construction employing 10 Transistors 
rating I.H.F.M. Suitable for Crystal Pick -ups, 
output impedances of 3 to 15 ohms. For 
mains operation. Attractive silver finished 
metal facia plate & matching control knobs. 
Complete KIT of PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT 
and comprehensive wiring £9.99 carr. 
diagram and instructions 7 40P, 
Or FACTORY BUILT IN TEAK 
VENEERED CABINET as illustrated L 1 

or dep £2'50 and 9 mthly pcmnts. £145 (Total 

STEREO AMPLIFIER 
and Balance. Printed 

plus Diodes. Output 
etc., and for loudspeaker 

standard 200 -250v A.C. 

__- _ 
' 

O .® p i 
- ----s. - 2'99 

£15.551 

R.S.C. TAI2 MKIII 6.5 -1- 6.5 WATT STEREO AMPLIFIER 
LLY 

HIIGHFIDE ITY OUTPUUT OF 5.5 WA 
CON 

CHANNEL 
TRUCTION 

Designed for optimum performance with any crystal 
or ceramic Gram. P-U. cartridge, Radio tuner, Tape x us 
recorder etc. * 3 separate switched input 
sockets on each channel * Separate Bass and Treble 
controls * Slide Switch for mono use * Speaker Out- 
put 3 -15 ohms * For 200 -250v. A.C. mains * Fre- - 
quency Response 20-20,000 c.p.s. -2dB * Harmonic 
Distortion 0.3% at 1,000 c.p.s. Hum and Noise - 70dB * Sensitivities (1) SOmV (2) 
400mV (3) 100mV. Output rating I.H.F.M. *Handsome finish Facia plate O Knobs. 
COMPLETE KIT OF PARTS WITH PULL WIRING DIAGRAMS & INSTRUCTIONS. 
Factory built with 12 months guarantee E 1950 or Deposit E3 and Carr. 
9 mthly pymts 82.15 (Total £22.35). Or in Teak veneer housing £ 1 5'S 40p. 
E23 Dep. £3 k 9 mthly payments £2.55 (Total 525.951. Send 8.4.R. ter leaflet 

AUDIOTRINE A55 HIGH a UALITY STEREO SYSTEM LOW DEPOSIT 
5 + 5 WATT OUTPUT 
GARRARD 5200 CHANGER 

MASS LOW MASS PICK- 
UP ARM AND STEREO 
CARTRIDGE. 
CONTROLS: 
STEREO BASS, VOLUME, 
STeREO, BALANCE. 
Operation on 200 -250v. 
A.C. mains. Luau 

Output rating. I.H.F.M finished 

A REALLY SURPRISING STANDARD 

= PAIR OF 
LOUDSPEAKER UNITS CREDIT TERMS 

,ou. 

facia 
Vetted) 

OF QUALITY 

t,_ 
I. 

Teak 

platev 

isnVirilL s( ,, fl'I 
- - ` 

_p -. 
- 111 -° 

\'sneer Finished Cabinets. 

ndl es tcb og cont of 
IS OBTAINABLE FROM 

Iran. 

knobs. 

THIS 

1 

I 

I , 
ptir 
sayer 

incorporating high flux 
8 x 5 ins. speaker. 
Size approx. 13 x7; 1 x8 ins. ., 

Price complete 
'i £42 ONLY 

G Carr. 
,t Terms: Deposit £5'50 and 9 

monthly payments £4-50 
(Total £46.) 

COMPACT LOW PRICED SYSTEM 

AVAILABLE ON PURCHASES OVER 
E8 (KITS OF PARTS EXCEPTED) 

INTEREST CHARGES 

REFUNDED 
ON CREDIT SALES SETTLED IN 3 MONTHS 

WIN A CASSETTE TAPE RECORDER THIS MONTH -FULL DETAILS AT ALL BRANCHES 
BRADFORD to North Parade. (Half -day Wed.) Tel. 25349 32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 

Screen 
5-7 County(Mecca) Arcade, Briggate (Half -day Wed.) 

BLACKPOOL (Agent) O. & C. Electronics, 227 Church 
Tel. 28252 LEEDS 

BIRMINGHAM 30131 Gt. Western Arcade (Half-day HI-FI HI -FI CENTRES LTD. 73 Dale St, (Half -day Wed,) Tel. CENtral LIVERPOOL 3573 

DERBY 26 Osmaston Rd., The Spot (Half -day Wed41361 MAIL ORDERS 
TO: 

Audio 
House, 

238 Edgware Road, W2 (Half -day Thurs.) Tel. LONDON PAD 1629 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 Terms C.W.O. or C.O.D. No C.O.D. 60A Oldham Street (Half -day Wed.) 
under £1. Postage 25p extra under £2. Tel. CENtral 2778 MANCHESTER 

EDINBURGH 133 Leith Sc. (Half-day Wed.) Tel. 556 5766 30p extra over £2 or as quoted. Trade 106 Newport Rd. (Halt -Tel. da 
47096 MIDDLESBROUGH 

supplied. S.A.E. please with enquiries 
41 Blacken Street (Opp Fenwicks PON 

GLASGOW 326 Argyle Se. (Half -day Tues.) Tel. CITY 4158 Branches open all day Sets. Store) (Half -day Wed.) Tel. 21469 NEWCASTLE U 
TYNE 

MAIL ORDERS MUST NOT 13 Exchange Street (Castle Market Wags.) SHEFFIELD HULL 91 Paragon Street (Half-day Thursday) Tel. 20505 BE SENT TO SHOPS (Half -day Thursday) Tel. 20716 

188 

www.americanradiohistory.com

www.americanradiohistory.com


RSC [iramics 
DISCOTHEQUE EQUIPMENT 

PACKAGE OFFERS 
F.A.L. PHASE 50 ME.II AMPLIFIER 
PR. R.S.C. L12/25 25W L/S in cabinets 
Terms: Deposit £10.50 and 9 monthly 
payments of 05 (Total £55.50) 
F.A.L. PHASE 50 MK.II AMPLIFIER 
PR. FANE POP 50 L /SPEAKERS 
Terms: Deposit £10.50 and 9 monthly 
payments of £5 (Total £55.50) 
F.A.L. PHASE 100 AMPLIFIER 
PR. L125 50W LIS in cabinets 
Terme: Deposit £22 and 9 monthly 
payments of £11, (Total £121) 
F.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 50 L /SPEAKERS 
Terma: Deposit £14 and 9 monthly 
payments of £10 (Total £104) 

£38.50 PACKAGE PRICE 
£21.00 Carr, 

£5E.50 £49.50 £1 

£88b0 PACKAGE PRICE 

£21 

re. 

.59 £49.50 Si 

£81.95 PACKAGE PRICE 
£59.80 £ I' 0 £1.50 
£121.95 L 
£81.95 PACKAGE PRICE 
£42 

£94 caer. £1.50 £103.95 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £r %5 ensure surprisingly realistic reproduction. 

OR SENIOR 15 WATT INC. HF126 £6. 5 Carr. sop 16,000 LINE SPEAKER cart. 35p 

1 

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

All types 15 Ohms covered in Resine Vyaair 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25 -30 WATTS TYPE C4I2S SO WATTS 
Fitted four 8" high flux 8 watt speakers. Fitted four 12" 11,000 line 15 watt 
Overall size approx 48 a 10 x 6 in. Can Sop speakers: Overall size approx 56 x 14 a 9 in. 

Terms: Dep £3 and 9 monthly L 
Carr 75p 

y 617.75 Terms: Dep. £4 and 9 monthly £27.50 
payments £2 (Total £21) payments £3 (Total £31) L. 7 
TYPE C4100 100 WATTS inc. four 12. 50 watt speakers for conserva- £50.50 tive rating. Extra heavy construction. Size approx 58 x 16 x 10 Acoustically 
filled and pressurised. Terms: Dep. £7.50 and 9 mthly. pyts. £5.45 (Total £58.55). Carr. £1 

30 WATT HI -FI AMPLIFIER FOR GUITAR, LOPN AGRU. 
A 2 or 4 input, 2 vol. control Hi -Fi unit with Separate Bass and Treble 
controls. Current valves. Peak output rating. Strong Reline covered cabinet 
with handles. Attractive black /gold P.V.C. facia. Neon indicator. For 200 - 
250v. A.C. mains. For 3 or 15 ohm speakers. Send S.A.E. for leaflet. 
Terms; Deposit £8.70 and 9 monthly £ 1 9.95 payments of £2.10 (Total £22.60) Carr. 65p 

HIGH QUALITY LOUDSPEAKER UNITS 
_ IN TEAK VENEERED 

L1813- x 8" 10 Watt 
10,000 linee 3 or 15 
ohms. State impedance 
required. AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 

Heavy construction. Latest high efficiency ceramic 
magnets. Treated Cone surround. "D" indicates Tv eeter 
Cone providing extended frequency range up to 15,000 
c.o.s. Impedance 3 or 8 -15 ohms. Please state choice. 

Exceptional performance at low cost. 
HF801D 8" 8W £2.71 HF120D 12. 15W £4.86 
HF102D 10" 10W £3.40 HF126 12. 10W 25.50 
HF120 12" 15W £4.10 HF1280 12" 15W £5.90 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in 
suitable enclosure. Cast chassis Roll P.V.C. cone surround and long 
throw voice coil to achieve very low fundamental resonance of 
80 c.o.s. Tweeter cone is fitted to extend high note response. 
Frequency range 25 Hz to 15 KHz. Impedance 3 or £3.50 8 -15 0. Gavas 10,000. Remarkable value. 

HI -FI SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. 
All sizes approx. Carr. 25p. per enclosure t 
MS Size 16 x 11 a 9in. Pressrised. Gives L 
pleasing resulta with any Sin. Hf -Fi 'speaker. 

£B a74 SES For optimum performance with any Bin. 
Hi -Fi 'speaker. Size 22 x 15 x 9in. Ported 
SE10 For outstanding results SE12 For exclut prfmnce with 12in 
with loin. Hi -Fi 'spire £6.47 Hi'Fi speaker and Tweeter. £7.07 Size 24x15x1Oin. P'td. Size 25 x 16 x 10 }fn. 

5.35 

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

units, 
cut for 
Garrard 
1025, 2025, 
3000,AT60, 
SP25 etc. 

WIT: ' ANSPARENT 
L3.15 
E PLASTIC COVER 6.30 

m,- 

LEADING MAKES HI -F1 EQUIPMENT 
AT CLEARANCE PRICES 

AVAILABLE AT BRANCHES 
ONLY 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

TYPE BM1 
An all -dry bat- 
tery eliminator. 
Size 55 x4} a 
Sin. approx. 

Completely replaces batteries sup- 
plying 1 Av. and 90v. where A.C. 
mains 200/250v. 50c /s is available. 
Complete kit with diagram £8 
or assembled ready for use £8.50 

RECORD PLAYING 
UNITS 

Moneysaving units. Mounted 
on Plinth. Supplied with 
transparent plastic cover. 
Ready to plug into Amp. o 
Tape recorder. 
RP I C GARRARD 300' 

4 -speed Auto- chang- 
Unit with Sonotone 9TA /H 
Ceramic Stereo Cartridge. 

i19 .45 Carr. 509. 

RP23C GARRARD SP25 
Mk III fitted Gold - 

ring CS90 high compliance 
ceramic Stereo /Mono cart- 
ridge with diamond stylus. 

£26.09 Carr. 5op- 

RPC6 GARRARD 5200 
Auto Unit fitted 

Stereo Cartridge Plinth & 
Cover as RP23C. 

£ 15 Carr. 5op. 
Other types available with Mag- 
netic cartridges and with alternative 
design plinths. 

R.S.C. TA6 6 Watt HI -FI 
SOLID STATE AMPLIFIER 
200 -E50v. AC mains operated. Frequency Re- 
sponse 30. 20,000 c.p.e. -2dB. Harmonic Distor- 
tion 0.3% at 1,000 c.p.e. Separate Base and 

Treble 'lift' and 'cut' controls. 3 input sockets for Mike, Gram, Radio or 
Tape. Input selector switch, Output for 3 -15 ohm apkrs. Max. sensitivity 
bmV. Output rating IH.F.M. Fully enclosed enamelled case, 99 x 23 x 
5 }in. Attractive brushed silver finish facia plate 109 x 3 }in. and matching 
knobs. Complete kit of parts with full wiring £7.50 Carr. 40p 
diagrams and instructions. 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE L9.45 

R.S.C. A I I HI -FI 12 -14 WATT AMPLIFIER 
PUSH -PULL OUTPUT. Two input sockets with sep. 
vol. controls for mixing. High sensitivity, 5 valves. Base 
and treble controls. Response A 3dB 30- 20,009 c /e. 
Hum level -60dB. Sensitivity 40 millivolts. For 
Crystal or Ceramic PUN. High Impedance "mikes ". 
For Musical Instruments etc. 

St . AC mains. For 3 A 15 ohm spkrs. Complete kit. Full L1050 instructions and point -to -point wiring diagrams. Can. 60p 
SAE for leaflet. Twin handled metal cover £1.75 
Factory built £14.75 or Dep. £3 and 9 mthly pymnts of £1.60 (Total 217.40.) 

E5025 40p 

CABINETS 
L12 12' Aleo 
25 WATT supplied 
10,000 lines Rexfne 
15 ohms. covered 

£1050T; 

L125 WATT 
Two tone Resine and 
vynair finish. Fitted 
pair of 12" 50 watt 
high flux speakers for 
conservative rating. 
Impedance 8 -15 ohms. 
Carr. 75p f29.50 

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

FALPHASE50 MkIIAMPLIFIER 50W 
Solid state 4 Separately controlled 
inputs. Plus master vol. control. 
Ind. Bass and Treble Controls. 
Protective circuit to guard against 
damage from accidental shorts. 
Output for Speaker /e 3.30 ohms. 
Size 27- x 7" x 7 }' 200 -250v. A.C. mains, 
Output 60 watts music rating £33.50 Or deposit £6 & 9 monthly pay- 
ments £850. Total £3760. Carr. 65p 

FAL PHASE 100 AMPLIFIER 100W 
Solid State. 4 Separately controlled 
inputs Plus master volume control. 
Ind. Bass and Treble Controle. 
Output for speaker's 3.50 ohms. 
Protective circuit to guard against 
damage from accidental shorts. 

I.R.F.M. Output rating. L 1.95 
Or d posit £12 & 9 monthly pay- 
ments £625. Total £8825. Carr. 75p 

Send S.A.E. for lealets. 

FANE ULTRA MON POWER LOUDSPEAKERS 
All power ratings are R.M.B. continuous. 2 years' guarantee. 
High flux ceramic magnets. Heavy cast chassis. All can. free. 

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

14.000 gauss 
8/150 

£22.05 
Dep: £6 and 9 monthly 
payments £2.10 
(Total £24.90) 

15" 60 Watt 
14,000 gauss 

8/150 
£12.90 

De monthly 
8.80 and 9 

payments. 
£1.80 (Total £15). 

12" 50 Watt 
13,000 gauss 
50 £10.50 
Dep £2 and 9 
monthly pay- 
ments £1.15 
(Total £12.85) 

FOR BASS GUITAR, ELECT. ORGAN, ETC. Pair suitable 
all purposes 

FANE 
LOUDSPEAKERS 

'POP' 25/2 
12ín. 25 WATT 
Dual Cone 15 f2 (for uses 
other than Bass Guitar 
or Electronic Organ). 

£675 f r 
or Dep. £1 and 9 mthly 

payments 75p 
(Total £7.75). 

R.S.0 A10 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER 11441'1Y 

sensitive. Push -Pull high 
output, Hum level -70dB. Response 

A 3dB 30. 20,000 c /s. All high grade components. Valves EF86, 
EF86, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 38 millivolts. For High Impedance microphones. 
For Clubs, Schools, Theatres. Dance Halls Outdoor Functions, 
etc. For Electronic Organ. Guitar, String Bass, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike" and Pick -up etc. to be used 
for mixing purposes, 200.250 v. 60 c/s A.0 mains. For 3 and 15 ohm speakers. Com £ 1 5.75 plete Kit of parts with wiring diagram and instructions. Twin -handled perforated cover 
£1.76 Or factory built with EL34 output valves and 12 months' guarantee for £19.75 Carr. 65p 
TERMS: Deposit £4 and 9 monthly payments of £2.10 (Total £22.90). Send S.A.E. for leaflet. 

RSC TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleav d where necessary 
Primaries 200 -250v. 60c /s. Screened 
MIDGET CLAMPED TYPE 21 x 2{ x 25in. 
250v., 60mA, 6.3v. 2a 90p 
250.0- 250v., 60mA 6.3v 2a 95p 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0.250v. 60mA, 6.3v. 2a., 0.5.0.3v. 2a. £1.25 
250.0.250v. 100mA, 6.3v. 41., 0- 5.6.3v. 3a. £1.99 
900- 0.300v. 100mA, 6.3v. 4a., 0.5 -6.3v. Sa. £1.99 
300.0.300v. 130mA, 0.3v. 4a., c.t., 6.3v. la 

For Mallard 510 Amplifier £2.40 
350- 0.350v. )OOmA, 6.3v. 4a., 0.5.6.3v. Sa. £1.99 
350.0.350v. 150mA, 6.3v. 4a., 0.5 -6.3v. Sa. £2.40 
425- 0.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. £4.49 
425- 0.425v. 200MA. 6.3v. 4a., 6.3v. 3a., 5v 

Sa £4.69 
450.0.450v. 250mA, 6.3v. 4a., c.t., 5v. Sa. £4.99 
TOP SHROUDED DROP -THRO' TYPE 
250.0.250v. 70mA, 6.3v. 2a 0.5 -6.3v. 2a. £1.20 
250.5.250v. 100mA. 6.3v. 3.5a. £1,40 
250- 0.250v. 100mA, 6.3v. 2a., 6.3v. la. £1.45 
350.0.890v. 80mA, 6.3v. 2a., 0.5 -6.3v. 2a £1.50 
250.0.250v, 100mA, 6.3v. 4a., 0.5.6.3v. Sa. £1.99 
300.0 -300v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. £1.99 
300.0 -300v, 130mA, 6.3v. 4a., 0- 5.6.3v. la. 

Suitable tor Mallard 510 Amplifier £2.55 
350- 0.350v. 100mA, 6.3v. 4a., 0.5.0.3v. 3a. £1.99 
350.0 -350v. 150mA, 6.3v. 4a., 0.5.11.3v. 3a. £2.85 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 45e; 6.3v. Sa. 49p; 6.3v. 3a. 695; 
6.3v. 6a. 21.15; 12v. la. 50p; 12v. Sa. or 24v. 
1.5a £1.20;0.9.18v. 1 }a. 99p; 0- 12- 25 -42v. Sa. £1.80 
CHARGER TRANSFORMERS 0- 9.15v. 1 1a. 95p' 
Sta. 99p; 3a. £1.10; 5a. £1.80; 6a. £1.49; 8a. £1.85 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200- 230- 250v., 50.80 watts 995; 
100 watts, £1.70 250 watts £2.49; 500 watts £5.85. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 S) or 7,000 fl to 8 S3 45p 
PushPull 8 watts EL84 to 3 n or 15 C 75p 
Push -Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 

15 C £1.25 
PushPull EL84 to 3 or 15 il 10 -12 watts £1.20 
PushPull Ultra Linear for Mallard 510, etc £1.99 
Push -Pull 15 -18 watts, sectionally wound 

01,6, KT66, etc., for 3 or 15 C £1.80 
PushPull 20 watt high quality sectionally 

wound EL34, 8L6, KT66 etc. to 3 or 15 R 25.99 
SMOOTHING CHOKES 150mA, 7 -10H. 250 C 
655p; 100mA, 10H, 200 R 553; 80mA, 10H, 
350 SI 45p; 60mA, 10H, 400 i? 25p. 

SELENIUM RECTIFIERS F. W. (Bridged) 
All 6 /11v. D.C. output. Man. A.C. input 18v. 
la. 259. 2a. 85p. Sa. SOp. 4a. 66p. Oa. SOP. 
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*WHY MY ..e40 MOQE.P 

M MWC 
A F C. 

PORTABL 
HIGH FIDELITY 

COMMUNICATION 

& RADIO RECEIVER 

(,AIRCRAFT Su \WAVEBAND! 

OUR PRICE POST 

II .91pá 

FIZEE EVERY PURCHASER 

'AIRCRAFT SPOTTEWHIGH 

j WAVEBANDP E'S IO :! 1 OLDS 3 DIODE$ 

WORLDWIDE Ea Q 1 
RECEPTION V e 97 

THOUSANDS OFTRANSMISSIONS. 

POST ETC. 

-P 

NGTJUST A RADIO-BUT TECHNOLOGICAL MAGIC! 

FPO STATIONSTHE WORlQ OVER! 

PI fU AIRCRSl 
KS UP' RA SMILA NS 

(Control to aircraft, etc.), SHIPS AT SEA, 
POP PIRATES. TAXIS, AMBULANCES. 
LOCAL RADIO STATIONS. CONTINEN- 
TAL STATIONS, ALL BBC, VHF & MANY, 
MANY, MANY MORE, including fascinat- 
ing publie service transmissions that we are 
not allowed to mention! A miracle of ad- 
vanced technology! You get far, far more than 
an ordinary radio! An instrument that will 
bring a new dimension to your world of sound! 
Frequency range: MW 540 -1600 KHz. FM 88 -108 MHz. Air 108 -1í 
Frequency: MW 455 KHz, FM 10.7 MHz. Air 10.7 MHz. 18 SEM 

6 MHz. Intermediate 
-CONDUCTORS: 

Transistors 11, Diodes 6+ Then-rusted Automatic frequency control 'locks -in'. 
eliminating drift. Pinpoint station selection! Built -in adlustabi 8- section 31" tele- 
scopic aerial. Lowest price ever! Tremendously strong le they- grained case 
with carry handle, 10k" x 6f" x 4" overall approx. Writte guarantee. Only £Ii -97p., carr. etc., 38p -with FREE pair of "aircraft spotter" igh power "bino- 
scope" binoculars with built -in filters for viewing in strong s nlight & indepen- 
dent left & right eye focus. Send or call. *Compare it with sets osting £40 or more. 
Refund if not delighted. BONUS OFFER: Shoulder strap, ear hone for personal 
listening & batteries, all for 23p extra. if required. 

Dept. WP /6, 164 UX RIDGE ROAD, 
LA (facing Shepherd' Bush Green), 

LONDON, W12 8AQ (Thurs. 1, Fri. 7). Also 37 High Holborn London, W.C.1 
(Wed. 1, Thurs. 7). Both stores open from MONDAY -SATU DAY 9-6. 

THE LATEST 1971 MODEL, SUPERSEDING ALL 
PREVIOUS MODELS:- FANTASTIC BRAND NEW 
RUSSIAN "MERIDIAN" 6- WAVEBAND PORTABLE 
RADIO. DESIGNED FOR WORLD WIDE RECEP- 
TION. Only put into production after incorporation of 
every conceivable possible up-to -date technological improvement had been 
carefully considered and thoroughly examined. So advanced it will probably 
make your present radio seem like a "crystal set "! It's far better than any 6 -wave 
radio even they have produced! Finest value we've ever offered! Were almost 
giving them away at £9.97 -a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value with that of £34 radios! * Instant refund if you are not astounded! Purer and sweeter tone than ever! 
Much wider band spread than hitherto for "pin- point" station selection Once 
again the Russians have proved their fantastic ability in electronics -brilliantly 
reflecting their advanced micro -circuitry techniques in the field of spaceship and 
satellite communications. YOU GET THIS AMAZING SET FROM US AT A PRICE 
THAT BEARS NO RELATION TO TRUE VALUE! Yes, 6 separate wavebands, 
Including Standard Long, Medium and Short Waves to cover world! Unique 
aide control waveband selection unit gives incredible ease of station tuning! 
Thousands of different transmissions and stations at your fingertips 24 hours 
a day, even ships at sea and messages from all over world- nothing is secret! 
The radio enthusiast has the world in his hand! Superb, sweet tone -controlled 
from a whisper to a roar. Push -pull output! Separate ON /OFF volume & Treble/ 
Bass tone controls! Take it anywhere -runs economically on standard batteries. 
Internal ferrite rod aerial plus built -!n telescopic aerial extending to full Shin. length. 
It's also a fabulous CAR RADIO -any speed, requires no additional aerial. 
UNIQUE! Elegant Blsick, -White and Chrome finish case. SIZE 103" x 8" x 3k" over- 
all approx. Magnificently designed, made to give years of perfect service. With 
WRITTEN GUARANTEE, manual with simple operating instructions and circuit 
diagram. ONLY £9.97, POST ETC. 43p. Standard batteries 25p extra. Can also 
be used through extension amplifier, tape recorder or public address. 

*COMPAR 

ITS PERFORMANCE with 

£34 RADIOS! 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALEOT ROAD, CHALK FARM, LONDO N.W.I 
THE VALVE SPECIALISTS Telephone 01 22 -9090 

OA2 .30 6F13' .33 10F9 .45 30015 .82 DF33 .87 C85 .27 
OB2 .80 65'14 .44 10E18 .35 30017 .79 DF91 .14 CC86 .40 
1A7GT .33 6F18 .45 1OLD11 .53 30C18 .83 DF96 .35 CC88 .35 
1H5GT .33 6F23 .70 10P1á .59 30F5 .72 DF97 .83 CC189 .48 
1X4 .13 0F24 .88 10P14 1.10 30FL1 .82 D1168 .30 CC804 .57 
INSGT .37 6F25 .80 10P18 .82 30FL2 .75 D1176 .28 CC8071.35 
1115 .27 6E28 .70 12A6 .63 30FL12 .71 DH77 .20 CF80 .28 
194 .24 6H6GT .15 12AC6 .40 30FL14 .70 DK40 .65 CF82 .28 
185 .20 6J5G .19 12AD6 .40 30L1 .31 D1C92 .41 : CF86 .65 
1174 .29 6J5GT .29 12AE6 .48 30L15 .60 DK96 .88 CF8042.10 
1175 .48 6J6 .18 12AT6 .23 30L17 .71 DL96 .38 CH21 .83 
2D21 .35 637G .24 12AT7 .17 30P4MR .98 DM70 .30 CH42 .62 
3D6 .19 6J7GT .38 12AÚ6 .22 30P12 .89 DM71 .98 01181 .28 
3Q4 .38 6K7G .10 12AÚ7 .20 30P19/ DW4/ C1183 .40 
3Q5GT .35 6K7GT .23 12AV6 .28 30P4 .60 350 .38 1184 .88 
3S9 .27 6K8G .18 12AX7 .23 30FL1 .81 DW4/ CLSO .38 
3V4 .32 6L6GT .39 12ßA6 .80 30PL12 .33 500 .38 :CL82 .81 
5V4G .38 6L7GT .93 1213E6 .80 30PL13 .78 DY86/7 .28 CL83 .52 
5Y3GT .28 6L18 .45 1211117 .40 30PL14 .67 DY802 .48 CL84 .60 
5Z4G .35 6L19 1.88 12E1 .85 30PL15 .89 E80F 1.20 oCL85 .56 
6/3012 .57 61.1320 .48 12J7GT .38 35L6GT .42 E83F 1.20 sCL86 .87 
6A8G .33 6N7GT .40 12K5 .50 35W4 .28 E88CC .80 aF22 .88 
6AC7 .15 6Q7 .43 12K7GT .34 35Z4GT .24 E180F .86 aF36 .33 
6AG5 .25 6Q7G .30 12Q7GT .28 35Z5GT .30 E182001.13 aF37A .35 
6AK5 .25 611.7 .55 128A7GT 50L6GT .45 E1148 .53 aF39 .40 
6AL5 .11 6R7G .35 .40 '72 .33 EA50 .18 aF40 .50 
6AQ5 .25 69A7GT .35 12807 .95 85A2 .43 EA76 .89 a 41 .50 
6AT6 .20 68A7M .35 1251+7 .23 807 .59 EABC80.81 42 .33 
6AU6 .21 68G7GT .33 128117 .15 5763 .50 EAC91 .38 54 .98 
6AV6 .30 6807 .33 12837 .83 AC2/PEN EAF42 .49 E 80 .23 
6B8G .13 68117 .53 12SK7 .24 .98 EB34 .20 E 83 .48 
6BA6 .21 6837 .35 12SQ7GT AC2/PE:r/ EB91 .11 E 85 .28 
6BE6 .22 6SK7GT .23 .50 DD .98 EBC4I .48 E 86 .31 
6BH6 .43 68Q7GT .28 1487' 1.15 AC6PEN.38 E8C81 .33 E 89 .24 
BBJ6 .41 6V6G .17 19AQ5 .$4 AC/PEN(7) 213091 .30 E 91 .17 
6BQ7A .88 eV6GT .31 20F2 .68 .98 EBF80 .82 E 92 .18 
65117 .79 6X4 .22 20L1 .98 AC/Till .50 EBFS3 .40 E 7 .55 
6BR8 .83 6X5GT .25 20P1 .88 AC/TP .98 EBF89 .30 E 98 .85 
6BW6 .72 7A7 .88 20P3 .84 AL60 .78 EBL21 .80 E 183 .27 
6BW7 .57 7136 00P4 .91 ATP4 .12 EC86 .68 E 184 .20 
6BZ6 .83 757 .88 20P.5 1.00 AZ1 .40 EC88 .60 E:90 .38 
6Cs .73 706 .30 25A6G .29 AZ31 .46 EC92 .35 E 32 .18 
BCD6G 1.09 7117 .28 25L6G .22 AZ41 .58 ECC32 1.58 E 94 .46 
60136 .38 7E7 .85 25Y5 .38 533b .33 ECC33 1.58 E 37 .87 
6CL6 .43 7Z4 .50 25Y5G .48 CYIC .53 ECC40 .80 E 41 .55 
eCW4 .83 9D7 .78 25Z4G .30 CY31 .82 BOOS' .17 42 .53 
6F1 .88 1001 1.25 25Z5 .40 DAC32 .33 EC082 .20 E 1 .50 
8F6 .63 1002 .50 2536G .43 DAF91 .20 ECC83 .23 E 83 .38 
6F6G .25 10F1 .75 3001 .29 DAF96 .35 E0084 .80 E 84 .23 

EL85 .40 
EL86 .40 
EL91 .28 
EL95 .35 
23134 .90 
EMa0 .88 
23381 .40 
53184 .32 
E3387 .36 
EY51 .85 
EY81 .35 
EY83 .55 
EY84 .50 
EY86/7 .31 
EY88 .48 
EY91 .53 
EZ40 .40 
EZ41 .43 
EZ80 .22 
E7.81 .28 
EZ90 .22 
FW4/500.75 
FW4(800.75 
0230 .35 
GZ32 .42 
GZ33 .70 
GZ34 .58 
0237 .75 
HABC80.45 
HL23DD.40 
HL41DD.98 
HL42DD.50 
1131309 1-40 
HVR2 .59 
HVR2A .58 
KT2 .25 
KT8 1.75 
KT44 1.00 
KT66 .82 
KT81 2.00 
KT88 1.70 

KTW61 .68 
KTW62 .68 
KTW63 .50 
MHLD6 .75 
N78 2.05 
N308 .98 
N339 1.25 
P61 .49 
PABC80 .34 
PC86 .49 
PC88 .49 
PC95 .53 
PC97 .39 
PC90o .35 
PCC84 .81 
PCC85 .29 
PCC88 .44 
PCC89 .46 
PCC189 .49 
PCC805 .60 
PCF80 .28 
PCF82 .31 
PCF84 .40 
PCF86 .45 
PCF200 .67 
PCF801 .32 
PCF802 .44 
PCF805 .68 
PCF806 .59 
PCF808 .70 
PCH200 .62 
PCL82 .33 
PCL83 .60 
PCL84 85 
PCL806/85 

.42 
PCL86 .40 
PCL88 .67 
PD500 1.44 
PEN4DD 

1.88 
PEN36C .75 
PEN45 .85 
PEN45DD 

.75 
PEN46 .20 
PEN453DD 

.98 
PENDD- 

4020 .88 
PFL200 .54 

PL36 .47 UCF80 .35 
PL81 .48 UCH21 .80 
PL81A .60 UCH42 .81 
PL82 .51 T7CH81 .31 
P1,83 .83 UCLS2 .34 
PL84 .31 UCL83 .49 
PL302 .60 11F41 .50 
PL504/500 UF42 .60 

64 13780 .35 
P1,505 1.44 13785 .84 
PL508 1.16 UF86 .88 
PL509 1.44 11F89 .30 
PL802 .76 UL41 .59 
PM84 .38 111,84 .32 
PX4 1.16 U3180 .38 
PX25 1.18 UY1N .50 
PY32/3 .50 UY21 .55 
PY80 .83 7.7Y41 .88 
PY81 .25 UY85 .27 
PY82 .25 U10 .45 
PY83 .27 U12/14 .38 
PY88 .88 1718/20 .75 
PY500 1.08 U19 1.73 
PY800 .35 U22 .39 
PY801 .34 U25 .65 
PZ30 .48 U26 .59 
QQV03/10 1345 .78 

1.20 1191 .80 
QV04J7 .83 U251 .70 
RG1-240A U281 .40 

1.98 17282 .40 
1110 .75 17301 .51 
R11 .98 U403 .33 
R16 1.75 U404 .38 
R17 .88 11881 .95 
R19 .81 U4020 .38 
SP42 .75 VP23 .40 
8P61 .83 VP41 .88 
TH4B .50 VR105 .38 
T11233 .98 VT61A .85 
TP2620 .98 VU111 .44 
UABC80.30 VU120 .80 
UAF42 .50 V11120A .60 
1311041 .45 VU133 .35 
17B081 .40 W76 .84 
U BF80 .29 
UBF89 .31 W729 .80 
U BL2L .55 X41 .50 
17C92 .85 29323 .50 
17C084 .84 AA119 .15 
UCC85 .35 AA120 .15 

AAI29 
AAZ13 
AC107 
AC113 
AC127 
AC128 
AC156 
AC157 
AC166 
AC168 
AC176 
AC177 
ACY17 
ACY18 
ACY19 
ACY20 
ACY2I 
ACY22 
ACY28 
AD140 
AD149 
AD161 
AD162 
ADT140 
AF102 
AF106 
AF114 
AF115 
AF117 
AF121 
AFI24 
AF126 
AF139 
AF178 
AF1S0 
AF186 
AF239 
B1181 
BA102 
BA115 
BA116 
BA129 
BA130 
BC107 
BC108 
ECHO 
50115 
BC116 
BC118 
BCF10 
BCY12 

.15 
.18 
.15 
.25 
.17 
.20 
.20 
.25 
.25 
.38 
.55 
.28 
.25 
.20 
.19 
.18 
.19 
.1S 
.18 
.36 
.50 
.45 
.45 
.68 
.90 
.50 
.25 
.15 
.19 
.30 

.18 

.85 

.68 

.48 

.56 

.38 

.50 

.46 

.14 

.25 

.18 

.10 

.18 

.13 

.25 

.15 

.25 

.23 

.45 

.50 

BCY33 
BCY38 
BCZ11 
BD119 
8E159 
BF163 
BF173 
8E180 
8E181 
BF185 
BFY50 
BFY51 
BFY52 
8E100 
BY105 
BY114 

.20 OA90 .18 
38 0A91 .09 

.45 0.495 .09 
,85 °A200 .09 
. OA202 ,10 
.38 
20 

OC22 .38 
0023 .88 

40 
.40 0024 .38 

.23 0025 .38 

.19 0026 .24 

.20 0028 .80 

.18 
0029 .88 

.18 OM .32 
BY126 .15 0036 .43 
BY127 .18 

0C42 
.88 

BYY231.00 OC48 1.18 
BYZ10 .25 0044 .10 
8E211 .25 

BYZ13 .25 

0045 .11 BYZ12 .25 
0046 .15 

CG12E .20 0070 .13 
F9Y11A .23 OC71 .11 
GD9 .20 0072 .11 
GF.T113.20 0074 .28 

GET11 
GET118 

.6 

40 
0075 .11 

GET119.20 0076 .15 
GET573. 0077 .27 
GET587 .38 43 0078 .15 
GET873 .15 OC78D .15 
GET887 .23 0081 .11 
GET897 .23 OC81D .11 
GET898 .23 0082 .11 
M OC82D . 

M3 
l 

.15 

.15 
OC83 .211 0 

MAT100.39 0084 .24 
MAT101.43 00123 .28 
MAT120.39 OC139 .28 
MAT121.43 00140 .95 
0A5 .28 00169 .23 
0A9 .13 00173 .35 
OAIO .43 00200 .22 
0A47 .10 00201 .88 
0A70 .15 00202 .43 
0A73 .15 00203 .80 
0A79 .09 00204 .30 
OAK .09 00205 AS 
OA85 .08 0R1'12 .58 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 
Cash or cheque with order only. Post /packing 0.03 per item, subject to a minimum of 0.09. Orders 
over 5.00 post /packing free. Same day despatch by first class mail. Any parcel insured against 
damage in transit for only 0.03 extra per order. Complete catalogue with conditions of sale price 0.07 
post paid. Business hours Mon. -Fri. 9 -5.30 p.m. Sats. 9 -1 p.m. 
We do not handle seconds nor rejects, which are often described as "New and Tested" but have a 
limited and unreliable life. No enquiries answered unless S.A.E. is enclosed for reply. 
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BUDGET ÍIIGHF1DELITY 
STEREO SYSTEMS 

'P It EMI ER'STE`' í : r ' ,nets s o an a 
amplifier, Garrard 1025 T/C auto manual record player unit fitted stereo mono 
ceramic cartridge with diamond Stylus and mounted in teak fieieh plinth with 
perspex cover and two matching teak finish loudspeaker systems. Absolutely 
complete and supplied ready to plug in and play. 2500 amplifier has an output 
of 5 watts ner channel with Inputs for pick -up. tape and tuner also tape 
output socket. Controls: Ba s, Treble, Volume, Balance. Selector. Power on /of. 
Solid teak cabinet with aluminium front panel. Sire 12 }' X 4t' X 31' high 
(Amplifier available separately it required £1495 Carr. 40p). 
PREMIER STEREO SYSTEM "TWO -, as above but with Garrard SP25 
MK Ill -ONLY 547. Carr. £1.75 

SP25 MKIII SPECIAL! 
GARRARD SP25 MX III 

SINGLE RECORD 
PLAYER FITTED 

GOLDRING 850 or AT66 
MAGNETIC STEREO 
CARTRIDGE as avail- 
able. COMPLETE IN 
TEAK PLINTH WITH 
RIGID PERSPEX 
COVER. 

Total list price over £29. 
PREMIER PRICE 

£19.90 
P. & P.50p. 

E.M.I. 13 x8in. 
HI -FI SPEAKERS 
Fitted two 25in tweeters and 
crossover network. Impedance 
8 or 15 ohm Handling capa- 
city 10W. Brand new. 

£947 P. & P. 40p 

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

L2.4716: P. 

STEREO STETHOSCOPE SET law imp. 81.26 
P. & P. 10p. 

MONO STETHOSCOPE SET Low imp. 62p. P. & P. 109. 

17.1n0 iw, laaairu rMrmne 

ONLY 

£57.75 
cari. £1.75 

440.95 
carr. £1'75 

PREMIER STEREO SYSTEM "THREE" This consists of K LINGER KC903 
stereo amplifier giving 6 watts rma per channel with Baia. Treble, Volume and 
Balance Controls Inputs for Magnetic and ceramic pickup, tuner" tape in and 
out. Stereo earphone socket. Garrard 8225 Mk III in teak finish plinth with 
cover and fitted Sonoteae 9TAHCD diamond stereo cartridge. A pair of BEE 
Speakers sue 16j' X 10 /' x 9' fitted EMt units complete the matching system. 

ONLY 86775 Carr. £1.75 

ALL SYSTEMS SUPPLIED WITH FREE LEADS AND PLUGS 

PREMIER QUALITY MICROPHONES 

Precision made, beautifully designed and offering 
reliability at reasonable price. 
FANON MKO -47 MINIATURE DYNAMIC 
Frequency response 60- 13,000 Hz. Impedance 50K 
ohms ( -59 db). Can be used with stand, hand held or 
around neck. Dieceet body;eatin chrome finish Features 
removable windscreen. Complete with Bit. cable, stand 
adaptor. and Leveller cord. 
PREMIER PRICE 55.87 P. & P. 20p. 
',ANON MKO -45 3 -WAY DYNAMIC 
Frequency response 60- 12,000 He. High impedance. 
Complete with 8ft. cable, table stand and Lavalier cord. 
PREMIER PRICE £487, P. & P. 20p. 
FANON MKC -54 DYNAMIC 
Frequency response 60- 12,000 Hz. Impedance 50K 
ohms ( -60 db) and 150 ohms ( -71 db). On /Off switch. 
Complete with 201t. cable and stand adaptor. 
PREMIER PRICE £1897. P. & P. 20p 

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

METER BARGAINS 
MODEL GT -S00 MULTIMETER 
.1 precision made pocket sized teat 
meter, ideally suited for testing elec- 
tronic circuits or electronic appliances. 
Supplied complete with test lead and 
batteries. RANGES -DC Voltages: 10, 
50, 250, 1,000V (1,000 opV). AC Volt- 
age: 10, 50, 250, 1,000V (1,000 opV). 
DC Current, 1mA, 100mA. Resistance: 
0.100E ohms. Decibel: -10 +22db (at 
AC 10V range) 52.47, P. & P. 17p. 

MVLV TIMETER 20,000 O.P.V. 
Features large easy -to-read meter, wide 
choice of ranges. With teat leads, 
batteries and manual. Size: 45' x 35' 
s 1'. RANGES -DC Voltages: 0, 0.8, 
8, 30, 120, 600, 1,200, 8,000, 6,000V 
(20,000 ohms /V). AC Voltages: 0, 6, 8O, 
110, 600, 1,200V (10,000 ohms/V). 
DC Current: 0, 0.6, 6, 60, 600mA. 
Resistance: 0, 8k, 600k, 6M, 60M (30, 
3k, 30k, 800k ohms at centre scale). 
Capacity: 1 War to .001aí, .00100 to .lut 
Decibels: -20 to +22 db. 24.90, 
P. A P. 17p. 

ÓHD6EL £3 MÖDEEL £3.47 P. & P. 12p 

tt VERITONE rr RECORDING TAPE 

MODEL CT -620 MULTITESTER 
RANGES -DC Voltages: 0, 5, 25, 100, 
500/1,000V (20,000 ohms /V). AC Volt- 
ages: 0, 5, 25, 100, 500, 1,000V (10,000 
ohms /V). DC Current: 0, 50SA, 0, 5, 
50, 500mA. Resistance: 0, 8k, 600k, 
6M, 60M ohms. Decibels: -20 db to 
+62 db In 5 ranges. 56.62, P. & P. 171, 

MODEL 630 MULTITESTER 
RANGES -DC Voltages: 0, 3, 15, 60, 
300, 600. 1,200V (30,000 ohms/V). 
AC Voltages; 0, 6, 30, 120, 600, 1,200V 
(15,000 ohms /V). DC Current: 0, 0.03, 

LBM, 311667d ohms 
Resistance: 

(o. 100, 10k, 1100k 
ohms at centre scale). Decibels: - 
to +63 db. 87.97, P. & P. 

SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENBILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished epl)ce free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively honed. 

LP3 3" 250' P.Y.C. 28P DT6 sr 1800' POLYESTER 81.12 
TTS 3" 450' POLYESTER 87p TT6 51' 2400' POLYESTER £1.87 

t DT3 31' 600' POLYESTER 57p SP7 7" 1200' P.V.C. 625 
BPS 5' 600' P.V.C. 42p LP7 7" 1800' ACETATE 75p 
LPS 5" 900' P.V.C. 50p DT7 7' 2400' POLYESTER 5126 
DT6 5" 1200' POLYESTER 75p TT7 7" 3600' POLYESTER £2.60 

TAPE SPOOLS 3' 10p, 5'. 65 ". 7' 9p, 
Pest and Packing 3' 5p, 5', 53 ", Sp, 7' 10p. (3 reels and over I'ost Frey). 

TAPE CASSETTES 

CUu \en.) 37p £1rÓ5 

C90 (2n.) 62p £1r80 

C120 (2i..) 87p sry 
P. & P. 5p. 

All cassettes can be supplied with library cam 
at 3p. extra each 

PREMIER RADIO °iH 
10 & 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01 -636 345112639 . [W r'0N 1 

HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TELO1 -636 3451 
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SOLDERING 
INSTRUMENTS 

as 
selected 

for 

DESIGN 
CENTRE 
LONDON 

SIX SIZES -10 WATTS TO 
60 WATTS 

EXCELLENT THERMAL 
STABILITY 

STRONG, LIGHTWEIGHT, 
COMFORTABLY ELEGANT 
DESIGN 

UNEQUALLED PERFORM- 
ANCE 

PUSH -IN BITS, COPPER 
OR LONG -LIFE 

INDICATOR LAMPS 
OPTIONAL ON ALL 
MODELS 

ALL VOLTAGES 

EASY MAINTENANCE 

PLEASE ASK FOR NEW 
LEAFLETS 10/1001/3 

LIGHT SOLDERING 
DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, CR9 211 

Telephone : 01 -688 -8589 & 4559 

192 

PRACTICAL ELECTRONICS specify CONTIL MOD -2 CASES for housing the 
P.E. GEMINI AMPLIFIER, P.E. AURORA LIGHT DISPLAY SYSTEM, P.E. DIGITAL 
CLOCK. ALSO AVAILABLE READY PUNCHED -SINCLAIR FOR PROJECT 60 
SYSTEM and ACTIVE FILTER UNIT. 

WIDTH HEIGHT DEPTH I OFF 
PVC COATED MATERIALS. PVC A 4.5" 3" 6.5" £2.08 
easy to clean, surface is scuff C 4.5" 10" 6.5" £3.03 
resistant. PVC /ALUMINIUM FOR G 13" 3" 6.5" £3.33 
FRONT AND BACK PANELS. G Woodgrain £4.28 
PVC /STEEL FOR SIDES, TOP AND G Woodgrain Sinclair drilled E4.53 
BOTTOM. LOW COST. N 4.5" 7" 13" £3.33 

Q 9" 7" 13" £4.35 

* Send for free leaflets 
and price list. 

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRESCENT 
NORTHWOOD, MIDDX., HA6 INN. 

Telephone: Northwood 24941126732. Telex 923231 WEST HYDE NTHWD 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in- 
terlock together 
in vertical and ny 
horizontal tom- 15 
"'er one. Trans- 

PRICES 
Trans- 

"'ern 
pl tic 

drawers have label 
space / removable 

Build space deciders. Bold up 
any size cabinet for wall, bench or table top. 
SINGLE UNITS (5 "x2! "x2 *') £1.35 Dozen 
DOUBLE UNITS E2.25 Dozen 
TREBLE (301 £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) extra 
large size (6DI) £3.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order £5 and over Deduct 5% in the E. Order 
CIO and over Deduct 7z% in the E. Order £20 and over Deduct 10% in the E. 

Add 35p to all orders under £5. Orders over £5 P /P /C free. 
(Dept PW7) 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 

INE-'-L-- -K-I- - TPLASTIC 

STORAGE DRAWER/S / IIIIII. 
NANByi 

7 ( I IIjllip jr 
I;hdll 

I 

COUNT 

S SIZES 
ALL INTERLOCK 

/VORYET 

FREE FLOG LIST No.6 Special 
Bargains 

SEND S.A.E. OR CALL AT ANY BRANCH FOR YOURS 

HUGE RANGE OF SPECIAL SNIPS- ENORMOUS PURCHASE. GUARAN- 
STEREOS, DECKS, TAPE RE- TEED. APPROX. HALF PRICE. 
CORDERS, AMPLIFIERS, SPEAK - WORLD ,* TAPE, ERS, TRANSISTORS, VALVES, FAMOUS 
COMPONENTS -AT ALL BRD.N 

Standard Play Double Play CNES. 3in. 1501t. 12p Sin. 30011. 20P 
lin. 3001t. 220 46r. 600ft. 40p 
Sin. 60011. 45p 
55in. 9001t. 529 
7in. 1,200ft. 625p 

TECHNICAL 
TRADING 

* Portsmouth -350 Fratton Rd. 
Tel. 22034 * Southampton -72 East St. 
Tel: 25851 * Brighton -6 Queens Rd. 
Tel: 23975 ** ARUNDEL -All Mall Order 

15 -17 QUEEN ST. Tel:882299 

Long Play 
Sin. 225tí. 18p 
4in. 420ft. 27p 
6in. 900ft. 621p 
S1in.1,200ft. 659 
lin. 1,8001t. 9246 

6in. 1,200ft. no 
5510.1,800ft. 959 
71n. 2,400ft. £1.35 

Triple Play 
4in. 900ft. 869 
Sin. 1,80016. £1.121 
51in.2,4001t. £1.70 
lin. 3,600ft. 62.40 

Quadruple Play 
Postage 51, reel. Sin. 600ft. 421p 

Post Free lese 5% on three reels. 
Quantity and Trade enquiries invited 
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DIGITAL CLOCK 
SCOOP! 

r 

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

AUTO "SLEEP" SWITCH 
HOURS, MINUTES AND 
SECONDS READ -OFF 

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

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM 
LASKY'S In chassis form for you to mount In any housing that you choose. 
All settings are achieved by two dual -concentric controls -at the front including: 
ON- OFF -AUTO and AUTO ALARM, "sleep" switch, 10 minute division "click" 
set alarm (up to 12 -hour delay), time adjustment. Ultra simple mechanism and, 
high quality manufacture guarantee reliable operation and long life, 
The sleep switch will automatically turn off any appliance- radio, TV, light etc. 
at any pre -set time up. to 00 min. and In conjunction with the AUTO setting will 
switch on the appliance again next morning. 
The clock measures 41W x 11H x 3 1D (overall from front of drum to back of switch) 
SPEC:. 210/240V AC, 50Hí operation; switch rating 250V. 3A. Complete with 
Instructions. HUNDREDSOF APPLICATIONS. COMPLETE WITH KNOBS 

LASKY'S PRICE 16.95 Post lap 

SPECIAL QUOTATIONS FOR QUANTITIES 

UNBEATABLE 
VAL UEI 

SANYO 
10FA-406 

AM /FM SOLID STATE CLOCK RADIO 
Another super bargain spring SCOOP - Only Lasky's can offer you such 
amazing value. A magnificent solid state clock radio housed in a beautiful walnut veneer cabinet combining en electric alarm clock, employing a special 
synchronised motor for precision time keeping, with a high sensitivity 
AM /FM (VHF) radio, at almost 50% below list price. This clock radio will 
not only lull you to sleep tuned to your favourite station, but will switch 
itself off at a pre -selected time. You have the choice of being roused by 
either the radio, the alarm buzzer or both. A unique feature of this magni- 
ficent set is the "DOZE" alarm, the radio switches itself on at your pre - selected 
time, 10 minutes later the alarm sounds, you press the doze button and 10 
minutes later the alarm sounds again; this procedure repeats until you are 
fully awake and switch off the doze system. Tone control fitted. High sensi- tivity AM reception and special AFC device on FM guarantees excellent 
drift free reception. Technical specification: 7 transistors with integrated 
circuit IF stage. Frequency range: 535.1605 KHz (AM), 88- 108MHz (FM). 
Power: 220/240 AC, 50Hz. Max. output: 800mW. 4in. dynamic speaker. 
Built -in ferrite rod aerial. Size: I3-9/16(W) x 6}(H) X On. (D). - 

ORIGINAL LIST PRICE £36.95 

R CEY'S £19.95 POST 
25p. 

AUTO 
RUBY 
Two waveband all TRANSISTOR car ra.I 
A new two waveband all transistor car radio that really breaks the quality/ 
price barrier. Covers full med. and long wavebands with slide switch wave 
change. Fully transistorised for superior sensitivity and reliability. Large 
easy to grip controls. Illuminated dial. Externally adjustable aerial trimmer 
ensures maximum output. Operating on all 12v. DC system. Negative or 
positive earth. Standard size 6 }(W) x 41(0) x tin. (H). Black with chroma 
trim. Complete with speaker, baffle, mounting brackets and instructions. 
Fully guaranteed. 

GREAT VALUE £8.95 Post 25p. 

BSR McDONALD 
MP 60 4 speed Single Play unit 
LASKY'S PRICE £12.50 

post 35p 
with Plinth & Cover EI575 

post 40p 

610 4 speed Automatic 
Turntable 
LASKY'S PRICE £15.45 

post 35p 
with Plinth & Cover 118.75 post 40p 

510 4 speed Automatic Turntable 
LASKY'S PRICE f13.45 post 35p 
with Plinth & Cover EI6.9S post 40p 

310 4 speed Automatic Turntable LASKY'S PRICE 99.95 
with Plinth & Cover 113.45 post 40p. - post 35p 

NEW McDONALD 210 Complete package system 4speed 
mse conger unit. Comp with- BSR 

SC7M Stereo Ceramic cartridge. With base cover 111.95 post 35p. 

OUT Lasky'. 1971 I,000's of items covering every interest in radio 
Audio Tronics hi -fi; tape. construction; test, etc.. Send your 

NOW catalogue. name and address and 13p for post and inclusion 
on our regular mailing list. 

SONY TFM 8030L 
High performance 11 transistor Battery /Mains porta 
This top quality solid state receiver is now avail. 
able from Lasky's at over 27% below the mans. 
fatturer's list price making it without a doubt 
the SCOOP of 1971! Look at these outstanding 
features. Covers MW, LW and FM (VHF), 11 
transistor circuit for high sensitivity and stability. 
Powerful output to 5' P.M. Dynamic speaker. 
AFC for drift -free VHF reception. Push button 
wavechange selectors and tone control. Three 
power sources -9v battery (Ever Ready PP9 or 
equiv.), household mains or car battery with 
adaptors. Dial light for use in the dark. External 
jacks for earphone, tape recording, external 
power input and car aerial. Ultra modern styling 
and superb finish with padded leatherette 
covered cabinet for superior sound. Chrome trim, 
strong carrying handle. Technical Spec.: Freq. 
range FM 87.108 MHz, LW 150- 285kHz, MW 530 - 
1,605kHz, Circuit: II transistors, 7 diodes. 
Directional telescopic aerial for FM, internat ferrite bar for LW /MW. Size: 
9} (w) x&jr (h)x 31 (d). Complete with earphone and battery. 
LIST PRICE ß9.7S 

SCOOP! 
adio - 

LASKY'S PRICE £21.50 
Optional extras: AC -90E AC adaptor 14-00; DCC -128 stabilised car 

battery cord 1600. Post FREE if bought with radio. 

SPEAKER SCOOPI 12" TANDBERG HTI20 -4 
Superb bass woofer specially made by Goodmans for Tandberg. SPEC: 12" 
paper cone. Voice coil !#jn. 4D impedance. Gap flux 15,500 gauss. Power 
handling 20W. Fundamental resonance 30Hz. 

LASKY'S PRICE £8.75. PO;T 
T Lasky's Racììcs 3IC.ì1Ylì eá 

Branches - The Home of High Fidelity 

207 EDGWARE ROAD, LONDON, W.2 Tel: 01723 3271 42415 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01-5802573 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01-636 2605 
Openall, o .9o.m.- 6p.m.MondaytoSaturday 

Open diday,9o.m. bp.m.Mondaytosoturdog NEW CITY BRANCH NOW OPEN 
152/3 FLEET STREET, LONDON, E.CA Tel: 01.353 2833 109 FLEET STREET, LONDON, E CA Tel: 01-353 5812 
Open all dog Thursdoy. eorly ciosingl p.m. Sokurdoy - 

Open oll clog Thursday, early closingl p. m. Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01 -790 4821 
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,.07ar KisiVRE 
A?. 

4" '-' .°.4,W ° ° 1,4M,,,36V.: 

There are two stereo amplifiers-the RT100 for ceramic cartridgekVoi 
for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS) AIC 
like top-priced units. FETs give you more of the signal you wan4,46340)0* 
none of the background hiss you don't Both units have a jack ideket t4101,1 
in headphones- an unusual feature in this price range. And thire's a ,:!,i 
separate output for tape recorder. Tone controls and filters give a wide ra 
of bass and treble adjustment which compensate for input deficiencies an -...: 

Ei3 domestic acoustic condi i - - , - . - - - - --------- 

iscount III Audio 

PRICES SYSTEM 1 SYSTEM 2 
Viscount Ill RT101 amplifier £22.00 -}- 90p p&p 41/48 System 1, but with 2 iLDUOTyPeill 
2 x Duo Type H speakers, £14.00 + £2 p&p A speakers at Pair £32.00 + £3 pap 
Garrard SP25 Mk. Ill with .iii;i"iii;jAvailable complete for £69 + £4 p&p 
MAG, cartridge, plinth .,,,,i SYSTEM 3 
and cover 

, 
£23.00 + £1 P& Viscount Viscount III Amplifier RTTO0 t17.00 + 90P Pal 

Total £59.00 i'Ai 2x Duo Type II speakers, pair £14.00 + £2 p&p 
... 

Available complete for only £52.00 + C240 Garrard SP25 Mk. III with CER. diamond Ow cartridge, plinth and cover £21.00 + £1 
V.,',,,,::'1',..,:: Total £52 00 '',i'4'''''"" SPECIFICATION (to 8,5 3860) ' ' ' - ,,,,:',,_,",^::::,,,,,- !. , ?'" 

14 watts per channel into 3 to 4 ohms. Total distortion 'A111440%1 complete for only £49.00+ £2.50 
@ low @ 1kHz 0.1%. P.U.1 150mV into 3 Meg, r:ii,';,, ' - i,; ji pktP 
P.U.2 4mV @ 1kHz into 47K. equalised within ±1dB i.' 

R.1.A.A. Radio 150mV into 220K. (Sensitivities given SPEAKERS Duo Type It ir ' 

at full power.) Tape out facilities; headphone socket, Size 17" *1101" x 6f". Drive unit 13" x 8" with 
power out 250 mW per channel, Tone controls and parasitic tweeter. Max. power 10 watts. 3 ohms 
filter characteristics. Bass: +12 dB to - 17.dB @ 
60HZ. Bass filter: 6dB per octave cut. Treble control; 
treble f 12 dB to - 12 dB @ 15 kHz. Treble filter; 12 
dB per octave. ,Signal to noise ratio: (all controls at 
max) RT101 P.U.1. & radio - 65dB.P.U2 - 58 dB. 
RT100 same as RT101 but P.0.2. 450 my into 3 Meg. 
Cross talk better than -35dB on all inputs. Overload 
characteristics 26df3 on all inputs. 

Radio and TV Components (Acton) Ltd. 21c High Street, Acton. London W3 ONG 
323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O. All enquiries , . qinsk.pkg 44..2,01m.slAtutilie , 3: 

Teak veneer cabinet. £14 pair £2 p&p. 
Duo Type l i t Size 23f" x 11+- x 9h". Drive uni 
13f" x 8f" with H.F. speaker. Max. power 20 
watts at 3 ohms, Frequency range 20Hz to 20kH z 
Teak veneer cabinet. £32 pair + £3 p&p. 
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SOUND bU 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last -to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 30Hz at 18KHz. Total distortion: less than . 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: t 13dB at 
60Hz. Treble Control Range: * I2dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" x 20" x 10" incorporating 12" heavy duty 
25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme -Black and grey. 

COMPLETE SYSTEM Ptas 
Sound 50 amp and 2 speakers P. & P 

£4 
. 

or available separately. 
Amplifier £28.50 plus £1.50 P. & P. 

Speakers £12.50 each plus £1.75 P. & P. 

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

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

The 

I 

Price £5.25 
DORSET plus 50p P. & P. 

(600m W Output) Circuit 13p 
FREE WITH PARTS 

7- transistor fully tunable M.W. -L.W. super - 
het portable -with baby alarm facility. Set of 
parts. The latest modulised and pre -alignment 
techniques makes this simple to build. Sizes : 

12x8x3in. 
MAINS POWER PACK KIT : 75p extra. 

THE RELIANT Mk II 
SOLID -STATE GENERAL PURPOSE AMPLIFIER 

in simulated teak case £7.25 plus P. & P. 50p 

SPECIFICATIONS 
Output 10 watts. Output impedance -3 to 4 ohms. 
Inputs 1. -xtal mic 10mV Tone Controls -Treble control range * 
12dB at 10KHz. 2. -gram /radio 250mV. Bass control range ± 13dB 
at 100Hz. 
Frequency Response -(with tone controls central) Minus 3dB points 
at 20Hz and 40KHz. Signal to Noise Ratio- better than - 60dB. 
Transistors -4 silicon Planar type and 3 Germanium type. Mains 
input- 220/250V. A.C. Size of chassis-10/in. x 4fin. x 2 1in. For use 
with Std. or L.P. records, musical instruments, all makes of pick -ups 
and mikes. Built and tested. 

THE DUO SPEAKER SYSTEM 
Similar in design to those on the previous page the 2 -way speaker 
system is beautifully finished in polished teak veneer. - It is ideal for 
wall or shelf mounting either upright or horizontally. 
Type 1 SPECIFICATION 
Impedance 8 or 10 ohms (please state requirement). It incorporates 
high flux Tin. x 34in. speaker and 2/in. speaker. Teak finish 11fin. 
x 6in. x 51ín. £4.20 each. SOp P. & P. 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors 
of all cars. Permeability tuning and long wave 
loading coils ensure excellent tracking, sensi- 
tivity and selectivity on both wave bands. R.F. 
sensitivity at 1 MHz is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. 
Originally sold completely built for £15.4.6 (£15.23) 
Pre -aligned I.F. module and tuner together with 
comprehensive instructions guarantees success 
first time. 12 volts negative or positive earth. 
Size Tin x 2in x 44-in deep. 

See top of previous page for address 

. .. . 

, L¢...naaas 
.. 

bo 3.0' .r..i.oA.a 
fgtl§ 1nr.e 

SET OF PARTS 

fó.30 
plus P. & P. 50p. 
Circuit diagram 13p. Free with parts 

Speaker, baffle and fixing kit 
£1.25 extra plus 25p. p. & p. 
Postage free when ordered with 
parts. 

S V COA4ppNFvy 

R + TV 
f, 

N) 't-Mxl° 
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PROGRESSIVE POWER SUPPLY MODULES 
Based on many years experience in industrial electronics we 
have designed a carefully graded range of power supply 
modules. Intended for the serious constructor they are also 
suitable for Technical Colleges and other educational 
purposes. 
Our design and manufacturing experience and component 
bulk buying capacity make it possible to offer modules built 

and tested at very modest prices. All modules are sold with a 
"Money Back" guarantee of satisfaction. 
Built with the professional touch on specially designed 
printed circuit boards, all modules are fitted with edge con- 
nectors to permit easy insertion and removal. They may also 
be wired in where desired. 

71Z RANGE. Basic zener stabilised P.U. 
with floating output. For general use includ- 
ing switching & op. amp. circuits. Size 
4'x4" 

71Z9 ± 9vat30mA Price £3.95 
71Z12 ± 12v at l5mA 1(each + £0.25 
71Z15 ±15vatlOmA J P & P 

71ZR RANGE. A more complex circuit 
than the 71Z Range giving greater stability 
with changing loads and with reduced ripple 
content. Output current limiting is included 
for general protection. An ideal P.U. for 
electronic instruments and control circuits. 
Size 4 "x3 ". 

71ZR9 + 9vat40mA nom. Ì each 50 

71ZR12 + 12v at 40mA nom. 
each 

£0-25 
71ZR15 4-15v at40mA nom. + 

P &P. 
71ZA. An extension of the 71ZR embodying 
an error amplifier with current limiting and 
adjustable output voltage regulated to better 
than 1.5% for load and mains variations. 
Ripple better than 3mV. Size 4" x 4.4 ". 

71ZA. 15V ± 3v at 100mA. Price £5.50 
each +£0.25 
P &P. 

714. Special power unit suitable for the Audio 
Signal Generator described in the May issue. 
Price £4.20 each + £0.25 P & P. 

We are also distributors of the full range of Newmarket Transistors Limited's P.C. Modules Trade enquiries invited. 

HARVEY HALL(Dept. P.W.), BRECKLAND WORKS, EARLS ST., THETFORD, NORFOLK. 

NEW RANGE U.N.F. TV AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays. 7 element £2.25. 
11 element £2.621. 14 element £3.00. 
18 element £3.50. Wall mounting with 
Cranked Arm. 7 element £3.25. 11 element 
£3.75. 14 element £4.123. 18 element £4.50. 
Chimney Mounted Arrays complete. 7 ele- 
ment £4.00. 11 element £4.373. 14 element 
£4.75. 18 element £5.25. Complete assembly 
instructions with every aerial. Low Loss 
co -axial cable 81p yd. King Teleboosters- 
Lab gear U.H.F. Boosters from £3.75. 
Belling Lee 'Concord' all band V.H.F./ 
U.H.F. mains operated pre -amp £7.50. 
State clearly channel number required on all 
orders. p.p. Aerials 40p. Accessories 15p. 
C.W.O. or C.O.D. 

BBC - ITV- FM AERIALS 
B.B.C. (Band 1) Loft £1.25. 
Wall S/D £1.623. 'H' array 
£3.00. ITV (Band 3) 5 ele- 
ment loft array £2.25. 
7 element £2.75. Wall 
mounting 5 element £3.25. 
Combined BBC /ITV loft 
1 +552.75,1 +7£3.373. 
Wall mounting 1+5 £3.873. 
Chimney mounted 1 + 5 
£4.50. Preamps from £3.75. 
Combined BBC /ITV /BBC 2 
aerials 1 + 5 + 9 £4.00. 
1 +5 +14£4.50.1 =7= 

14 £5.00. Available loft only. FM radio 
loft S/B 971p. `H' £1.923. 3 element array 
£2.873. Standard co -axial cable 5p yd. 
Coax plugs 81p. Outlet boxes 30p. Diplexer 
crossover boxes 871p P. & P. Aerials 40p; 
accessories 15p C.W.O. or C.O.D. (Min 
C.O.D. charge 171p.) 5p for fully 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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Vary the strength 
of your lighting with a 

LN ITCH 

The DIMMASWITCH is an attractive and 
efficient dimmer unit which fits in place of 
the normal light switch and is connected 
up in exactly the same way. The ivory 
mounting plate of the DIMMASWITCH 
matches modern electric fittings. The 
bright chrome control knob activates an 
on -off switch and controls 40 -600 watts of 
all lights except fluorescents at mains 
voltages from 200 -250 V. 50 Hz. The DIM - 
MASWITCH has built -in radio interference 
suppression. Price : £320 plus / Op post and 
packing. Kit Form: £270 plus 10p post and 
packing. Please send C.W.O. to:- 
DEXTER & COMPANY 

2 ULVER HOUSE, 19, KING STREET, 
CHESTER CH1 2AH Tel: 0244 -25883, 

As supplied to H.M. Government Departments, 
Hospitals, Local Authorities, etc. 

SUB 

your communica- 
tion problems with this 

4- Station Transistor intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete w-itn 3 connecting wires each 66ft. and 
other accessories. P. & P. £0.40. 

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 £12.95 

ITERCOM /BABY ALARM 

£6.75 

OUR 
RICE 

ONLY 
£3.15 

Same as 4-Station lau coin for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 661t. connecting wire. 
Battery 13p. P. & P. £0.25. 

Tm e 6 i g to r TE L EPN O NE AM P 1/ F/ ER 
" 

£2.98 _i\110111E00411 
Svhy not boost 

" ®v_ - business effi- 
ciency with this Incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset . A useful office aid. On/ 
off switch. Volume Control. Battery 13p. extra. 
P. & P. 18p. Full price refunded it not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.8) 
189 KENSINGTON HIGH STREET, LONDON, W.8. 
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0CP71 97p. 
Mullard Photo 

25 + 85p 
100 + 80p 
500 + 75p 

TRANSISTORS 
NEW LIST -NEW PRICES 

SEND FOR FREE COPY TODAY 
BRAND FULLY 

NEW GUARANTEED 
2N404 22p' 
2N696 17p 
2 N 697 17p 
2N706 IOp 
2N706A 12p 
2N930 25p 
2N1131 30p 
2N1132 30p 
2N1302 29p 
2N1303 22p 
2N1304 25p 
2261305 25p 
2261308 25p 
2261307 25p 
2261308 30p 
2N1309 25p 
2N1613 22p 
2261711 250 
2262147 75p 
2262160 85p 
2262218 30p 
2N2219 32p 
2N2222 30p 
2N2222A87p 
2262369 20p 
2262484 3Gp 
2272846 50p 
2262904 30p 
2N2904A32p 
2N2905 37p 
2262906 3Op 
2N2908A32p 
2262907 37p 
2262926 129 
2263011 25p 
2N3053 25p 
2263054 bOp 
2263055 75p 
2263525 

£110 
2263702 12p 
2N3703 12p 
2263704 17p 
213705 15p 
2263707 15p 
2263709 12p 
2263710 124 
2263819 25p 
2263820 BOp 
2264058 17p 
2264061 15p 
2265457 35p 
2265458 37p 
2265459 50p 
28301 50p 
25302 50p 
28303 Opp 
28304 75p 
40250 60p 
40361 55p 
40362 60p 
AAY30 10p 
AAY42 15p 
AA Z13 12p 
AAZi7 10p 
AC107 37p 
AC126 25p 
AC127 25p 
AC128 25p 
Ac176 2.511 
AC187 30p 
AC188 30p 
ACY17 30p 
ACY18 25p 
ACY19 25p 
ACY20 22p 
ACY21. 22p 
ACY22 17p 
AC-739 50p 
ACY40 15p 
AD140 60p 
AD149 50p 
AD161 37p 
ADIOS 37p 
AF114 25p 
AF115 25p 
AFSI6 25p 
AF117 250 
AF118 824 
AF124 25p 
AF125 20p 
AF126 17p 
AF127 17p 
AF139 80p 
AF178 47p 
AF179 47p 
AF180 52p 
AF181 42p 
AF186 40p 
AF239 42D 
ASY26 25p 

ASY28 25p 
ASY29 30p 
ASY67 47p 
A8Z21 421 
BA115 7p 
BA164 10p 
BAX13 8p 
BAX16 7p 

BAY31 7p 
BAY38 17p 
BC107 12p 
BC108 129 
BC109 12p 
BC113 25P 
BC114 35p 
BC115 32p 
130116 409 
BC116A 450 
BC1i8 87p 
BC119 50p 
BC134 370 
BC135 80p 
BC136 35 
BC137 40p 
BC138 40p 
B0147 17D 
BC148 I2p 
BC119 20p 
10154 37p 
BC157 20p 
BC158 17P 
BC159 20p 
BC177 lop 
BC178 25p 
BC179 27p 
BCY30 25p 
BCY31 30D 
BCY32 50p 
BCY33 25p 
BCY34 30p 
BCY38 40p 
BCY39 BOp 
BCY40 50p 
BCY41 15p 
BCY42 15p 
BCY43 20p 
BCY58 25P 
BCY59 250 
110170 20p 
BCY71 80p 
BCX72 15p 
BCY78 80p 
BCY79 30p 
BCZ10 35p 
BCZ11 40p 
BD112 50p 
BD121 85p 
BD123 80p 
BD124 80p 
B01'25 50p 
BD131 75p 
I1D132 85p 
110153 62p 
110156 57p 
BIVIO 

£1.25 
BDY11 

£182 
BDY17 

11.50 
BDY18 

11.75 
11DY19 

11.97 
13DY61 

£125 
BDY6z 

11-00 
BF115 25p 
BF152 30p 
13E154 40p 
1316158 300 
BF159 BOp 
BF167 25D 
BF170 3511 
119.173 30p 
BF177 40p 
BF178 25p 
BF179 40p 
BF180 87p 
BF181 370 
BF182 32p 
BF184 25p 
BF185 26p 
BF194 17p 
BF195 lop 
BF196 15p 
BF197 15p 
BF200 87p 
BF274 37p 
BFW87 2511 
BFW88 23p 
BFW89 20F 
BFW90 22p 
BFW91 20p 
11FX13 25p 
BFX29 30p 
BFX30 320 
BFX37 32p 
BFX84 30p 
BFX85 40p 
EFX86 32p 
BFX87 829 
BFX88 30p 
BFYIS 30p 
BFY50 2217 
BFY61 20p 
BF Y52 22p 

BFY53 17p 
BFY64 42D 
BFY90 850 
B9X20 179 
BSX21 37p 
BSX76 15p 
B8Y95 15p 
BSY95 A 160 
BY100 160 
BY126 15p 
BYl'27 20p 
BY182 85p 
BYZ10 40p 
BYZ11 360 
BYZ12 30p 
BYZ13 25p 
BYZ15£1-00 
0E17102 80p 
GET111 40p 
GET880 37P 
0ET882 25p 
MAT100 250 
MAT10130p 
MAT12025p 
MAT121 30p 
MJ2801£1.37 
MJ2901£2.25 
317E370 97p 
312E520 87p 
3IJE2955 

2137 
MJE3055 

87p 
MPF1O2 429 
MPF103 35p 
MPF104 37p 
MPF105 40p 
NKT21325P 
NKT'31415p 
NKT21637p 
NKT217400 
NKT27720p 
NKT403759 
NKT40462P 
QA5 20p 
0A9 10p 
0.4.10 25p 
0A47 10p 
OA70 100 
0A73 lOp 
OA79 10p 
OAR 10p 
OA85 12p 
OA90 lOp 
0A91 7p 
OA95 7p 
0A200 7p 
0.4202 lop 
0016 50p 
0020 97p 
0022 500 
0023 80p 
0024 600 
0025 37p 
OC26 25p 
0028 62p 
0029 62p 
0035 50p 
0036 62p 
0041 25p 
0042 30p 
0C43 40p 
0044 17p 
0045 15p 
0070 12p 
0071 15p 
0073 250 
0013 30p 
0074 30p 
0075 25p 
0076 25p 
0077 40p 
0081 25p 
0082 25p 
0083 25p 
0084 25p 
00139 25p 
00140 37p 
OC141 82p 
00170 259 
00171 30p 
00200 40p 
00201 600 
00202 75p 
00203 40p 
00204 400 
00205 75p 
00206 90g 
00207 900 
00P71 97p 
ORP22 50p 
ORP60 40p 
011261 42p 

Discounts 
10% 12+ 
15% 25+ 
20% 100+ 
Any one type 
Tel. Extn 4. 

HENRY'S igs INTEGRATED CIRCUITS 

WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF 
BRAND NEW CERAMIC FULL SPECIFICATION LOW 
COST TTL 7400 RANGE OF INTEGRATED CIRCUITS 
Part Price Price Price Price 
Number Description 1 -49 50 -99 100+ 500+ 
7400 Quad 2 -Input Nand Gate 25p 20p 180 169 
7401 Quad 2 -Input Nand Gate Open .Collector 25p 20p 18p 15p 
7402 Quad 2 -Input Positive Nor Gate 25p 20p lOp -15P 
7404 Hex Inverter . 20p 180 150 
7405 Hex Inverter wit Open Collector 25p 20p 18p 159 
7410 Triple 3 -Input Nand Gate . 25p 20p . 18p 15D 
7480 Single 8 -Input Nand Gate - 25p 20p It I5p 
1440 Dual 4 -Input Buffer Gate 25p 20p í8p I5p 
7441 BCD to Decimal Decoder and NIX Driver £100 SOp 80p 75D 

7442 BCD to Decimal Decode (TTL) £1.00 90p S0p 75p 
7450 Dual 2 -Input andlorinot Gate - Expandable 25p 20p 18p 159 
7453 Single 8 -Input and /or /not Gate -Expandable 25p 20p íßp lop 
7460 Dual 4- Input -Expandable 25p 20p 18p 15p 
7470 Single SK Flip Flop -Edge Triggered 40p 369 30p 254 
7472 Single Master Slave JK Flip Flop 40p aóp 80p 259 
7473 Dual Master Slave 5K Flip Flop 45p 40p 85g 30p 
7474 Dual D Flip Flop 45p 40p 35p 80p 
7475 Quad Bistable Latch £1.00 90p SOp 759 
7478 Dual Master Slave Flip Flop with Preset 50p 45p 40p 35p 
7483 Four Bit Binary Counter £1'00 90p 800 75p 
7480 BCD Decade Counter £100 90p 809 75p 
7492 Divide by 12. 4 Bit Binary Counter £100 90g SOp 75p 
7493 Divide by 16. 4 Bit Binary Counter £1 00 90p SOp 750 
7494 Dual Entry 4 Bit Shift Register £1.00 90p 80p 75p 
7495 4 Bit Up Down Shift Register £1.00 Sop 80p 75p 
7498 5 Bit Shift Register £1.00 90p 800 75p 

Data available far above series in booklet form, price 10p. (Ref 26o..30) 
Larger quantity prices Eolo. 4 Dual Inline 14 Pin Sockets 80p each, 16 Pin 35P each 

TRIACS ELECTRIC 
P.I. Cur- (All stud mounting) 

Type Volle rent 1 -49 501- 100+ 500-e 

SC35A 100 3 amps 900 75p 65P 600 
8C35B 200 3 amps 95p S0p 70p 05p 
SC350 400 3 amps 2100 86p 70p 70p 
SC40A 100 6 amps 8100 85p 75p 700 
004011 200 6 amps 5120 £100 85p Sop 
SC4OD 400 6 amps 8125 £1.10 £1.00 90p 
SC45A 100 10 amps £1.25 £1.10 £1.00 90p 
0045B 200 10 amps 11.35 81.20 21.10 8100 
SC45D 40010 amps 0150 61-85 21.20 £110 
SCSOA 10015 amps 8185 £1.56 £1.35 £120 
0050B 20015 amps 8175 M. 60 21.45 8180 
80500 40015 amps 12.00 11-75 11.80 £140 
0040E 500 6 amps 41,50 61-25 1110 2100 
9045E 50010 amps £175 81.50 11.35 £1.25 
8050E 50015 amps 12.25 22.00 1175 11.55 
DIAC ST2 POP 

Larger quantity prices on application Eolo. 

SILICON RECTIFIERS 
1 AMP MDIIATURE WIRE ENDED PLASTIC 
Type P.I.V. 1 -49 30+ 100+ 500 +1000+ 
IN4001 50 Sp 7p Op Op 4p 
IN4002 105 9p Sp 7p 510 41p 
IN4003 200 10p 90 MOP Sp Op 
I264004 400 10p 9p Op 7p 6 
I144005 000 12p 10p 9p 70 7_ 
1264006 800 lbp 14p 120 11p Op 
IN4007 1000 20p 18p 18p 12p lOp 

1.5 AMP MINIATURE WIRE ENDED PLASTIC 
Type P.I.V. 1 -49 50+ 100+ 500 +1000+ 
PL4001 50 lop 9p OF 7p 131) 

PL4002 100 llp lOp 8p Sp 7 
PL4003 200 12F 11p 1013 OF 8 
PL4004 400 12p lip SOp 9p Sp 
PL4005 600 15p 13p llp 10p 9 
PL4006 800 17p 15F lap 12p 1OF 
PL4007 1000 20p 17p 15p 13p lip 
3 AMP PLASTIC WIRE ENDED RECTIFIERS 
Type Y.I.V. 1 -49 50+ 100+ 500 +1000+ 
PL7001 50 20p 18p 17p 16p 140 
P17002 100 20p 19p 18p 17p lop 
PL7003 200 22p 209 19p 18p lop 
P17004 400 25p 29F 21p 200 18p 
PL7005 600 26p 24p 23p 22p 20p 
P17006 800 27p 25D 249 23p 21p 
26L70071000 SOp 28p 28p 249 220 

MINIATURE POTTED BRIDGE RECTIFIERS 
(BILICON) SIZE O a O x tins. 

Cur - 
Type P.I.V. rent 1-49 104- 100+ 500+ 
1002 100 2 amps 800 55p 50p 4 
2002 200 2 amps 70p 851) 60p 55p 
4002 400 2 amps Sop 75p 70p 85P 
6002 600 2 amps 90p 80p 75p 70P 
1004 100 4 amps 70p 80p 55p 509 
2004 200 4 amps 750 70p 65p OOP 
4004 400 4 amps 80p 75p 70p 85p 
6004 600 4 amps 90p 800 75p 70p 
1006 100 6 amps 75p 70p 65p 801I 
2006 200 8 amps 800 75p 70p 850 
4006 400 6 amps £1.10 11.00 90p 80p 
6006 600 6 amps £1.25 £110 £100 90p 

R.C.A. INTEGRATED 
CIRCUITS 

LINEAR TYPES 
CA3005 £I-20 CA3035 1125 
CA3011 75p CA3036 90p 
CA3012 90D CA3039 85p 
CA3014 51.45 CA3041 21.10 
CA3018 11.10 CA3043 £1.40 
CA3020 51.25 CA3044 11.25 
CA3021 £1.55 CA3046 85p 
CA3023 £1.25 CA3048 2225 
CA3026 21.00 CA3051 2135 
CA3028A 81.20 

Data Notes 10p (R f No. 30) 

INTEGRATED CIRCUITS 
FC4000P Motorola £1.12 

I.C.10 Sinclair £2.75 
PA246 5 Watt £2.45 
TAA263 Mullard 75P 
TAD100 Mullard £147 
TAD110 Mullard 81.97 
MC1303 Motorola £2 -SO 

Fairchild 409 
40P 
60D 
75p 

82.75 

UL900 
UL914 
111,923 
LA709C 
MC1304 

Fairchild 
Fairchild 
Fairchild 
Motorola 

ZENER DIODES ZENER DIODES 
400 MOW 0% 1 Watt 5% 
Miniature Plastic Wire Ends 
BIT 88 Range 6.8 Volt all volt - 
All voltages 3.3 ages to NO Volts 
Volt -33 Volt. 25p each. 
159 each. 25 20p 
25+ 12p I00+ - 184 
100+ 10p 500+ 18P 
500+ 9p 1000+ .. 15p 
1000+ 8g Any one type. 
Any one type. 

ZENER DIODES ZENER DIODES 
3 Watt Plastic 7 Watt Stud 
Wire Ends 0% Mounting 5% 
All voltages 6.6 All voltages 5.1- 
-100 Volts. 30p 100 Volts. 40p 
each. each. 
25+ 27p 25+ 35p 
100+ 25p 100+ 30p 
500+ 23p Any one type. 
1000+ 21p 
Any one type. 

POWER RECTIFIERS 
SILICON RECTIFIERS 
STUD MOUNTING RAMP RANGE 

P.LV. 1 -49 50+ 100+ 
BYZ10 800 40p 35p 30p 
BYZ11 600 85p 30p 25p 
BYZ12 400 800 25p 20p 
BYZ13 200 250 20p 17p 
1OAMP RECTIFIERS 

P.I.V. 1 -49 50+ 100,- 
SK103 100 45p 40p 379 
811203 200 50p 45p 42p 
8K403 400 55p 50p 45p 
SK603 600 80p 55p 50p 
8K803 800 750 70p 85p 

HENRYn 
r SEMI- CONDUCTOR DEPARTMENT 
'S 303 EDGWARE RD , LONDON, W2 TEL 01 723 1000)9 

R A D I O LTD. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST NEW PRICES 
1911 TRANSISTOR 
LIST 1000 - 

SENO" FOR YOUR FREE 
COPY TODAY,.._- 

SEMI- CONDUCTORS 
LOOK AT THESE PRICES FOR 

QUANTITIES FROM STOCK 
AFI 14 Mullárd 25p AF 15 Mul lard 25p 

25 + 20p 
100 + 17p 
500 + I5p sue 

AFI 16 Mullard 25p 
25 + 20p 

100 -I- 17p 
500 + 15p 

2263055 75p 
Mullard 115watt 
Silicon Power 

25 + 659 
100 + 55p 

BFY90 65p 
1000 MC/S 
25 + 60p 

100 + 55p 
500 + SOp 

AFI39 30p 
Siemens V.H.F. 

25 + 25p 
100 + 22p 
500 + 199 

13CI70 Mullard 25p 
25 + 21p 

100 + 17p 
500 + 159 

AFI 17 Mullard 25p 
25 t 20p 

100 + 17p 
500# 15p 

2N38I9 Texas 35p 
25 + 30p 

100 + 25p 
500 + 23p 

1000 + 20p 

BYI27 Mullard 20p 
1000e I amp Plastic 

25 + 17p 
100 + 15p 
500 + I3p 

0A202 IOP 
SILICON Diodes 

25 + Sp 
100 + 6p 
500 + Sp 

1000 4- 4p 
mulammismammwr 
0C42 Mullard 30p 

25 + 25p 
100 + 23p 
500 + 2Ip 

1000 + ISP 

0C45 Mullard I5p 
25 + 13p 

100 + lip 
500 + IOp 

1000 + 8p 

0075 Mullard 2Sp 
25 + 21p 

100 + 17p 
500 + 15p 
1000 + 13p 

OC20 97p 
Mallard I00v 

25 + 85p 
100 + 80p 
500 + 75p 

0C44 Mullard 17p 
25 + I5p 

100 + 13p 
500 + 11 

1000 + 10p -® 
0C139 Mullard 25p 

25 + 20p 
100 + 17p 
500 + I5p 

a111011M11110=14111011011 

OCBI Mullard 25p 
25 + 202 

100 + 17p 
500 + I5P 

2N2646 SOP 

Motorola 
Uniiunction 

25 + 44p 
100 + 37p 
500 + 33p 

M186 40p 
Mullard V.H.F. 

25 + 35p 
100 + 30p 
500 + 25p 

131213 25p 
Mullard ba 200v 

25 + 20p 
100 + 17p 
500 + 15p 

BC107. BCI08, 
BCI09 12p each 

I.T.T. Planars 
25 + IIp 
100 + 10p 
500 + Sp 

mosetwomommowl 

0C28 62p 
Mullard Power 

25 + 55p 
100 + 50p 
500 + 42p 

OC71 Mullard ISp 
25 + 12p 

100 + 10p 
500 + Sp 

ORP12 Mullard SOP 
25 + 45P 

100 + 42p 
500 + 40p 

2N930 2Sp 
25 + 23p 

100 + 20p 
500 + i7p 

1000 + 15p slma 
0C72 Mullard 25p 

25 + 20p 
100 + 17p 
500 + I5p 

1000 + 13p !iwouwasi 
0083 25p 

25 + 20p 
100 + 17p 
500 + ISp 

1000 + 139 wasemisomo 
0084 25p 

25 + 20p 
100 + 17p 
500 + 15p 

1000 + 13p ®® 
AF239 42p 

25 + 35p 
100 + 30p 
500 + 25p 

1000 + 20p 

DISCOUNTS We respectldtly ask 
12°/ 12 ' ANY ONE customers to include 
15% 25 TYPE a mil mum fl.00 per order. 
POSTAGE 7p. r1 helps to plan ahead A 

ALL ORDERS saves postage' as well. 
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. . LN-A_ 
GARRARD HI -FI 
TURNTABLES 

2025 T/C with stereo cartridge 2997/ 
3000 with Sonotone 
STAB CD stereo cartridge 210-97f 
SP25 Mk III £11.97 
0L65 B £15.979 
Base and cover for above £2.971 
AP76 £19.50 
SL72 B 824.975 
SL75 B £2885 
51.95 B 239-45 
Base and cover for above £8-97f 
401 £3150 
P. & P. Decks 02ÿp. Base & Cover 50p. 
Deck /Base /Cover 87 /p. 
THIS MONTH'S 
SPECIAL OFFERS! 
SP25 Mk III with base £12.975. P. & P. 
75p 
SP25 Mk III with Sonotone 9TAHCD 
cartridge and base £15.729. P. & P. 751, 

SANYO 10F892 PORTABLE 
FM /AM RADIO 

7 transistor plus one 
integrated circuit for 
excellent FM recep- 
tion. Covers FM88 -108 
MHz, AM 540 -1005 
KHz. Slide rule tuning 
dial, rotatable tele- 
scopic aerial. Complets. 
with case and ear- 
phone. Size 3 ,f " x 4r 
X 1 s" (Batteries 4 X 

11P7 not included). 
Rec. Price £1035 
LIND -AIR PRICE £925 P. & P. 30p 

SINCLAIR PROJECT 90 

x A 

An atbastise alteruatisc for the en- 
thusiast prepared to assemble these 
excellent modules to make a stereo 
assembly. Z.30 24 Matt Power Amplifier 
24.472 (2 required). 

Stereo Sixty Control /Pre -amplifier 
29.97+ 
PZ.5 Power Supply Unit 
24.97} 
SINCLAIR PROJECT 60 Package deal 
price LI995 P. & P. 621p 
Project 00 is supplied complete with 
instruction manual and templates for 
plinth mounting. 

SINCLAIR IC -10 
INTEGRATED 
CIRCUITS 
10 watt Amplifier. Size only 1 X 0.4 x 
0.2ín. A true hi -fi amplifier complete 
with manual giving details of a wide 
range of applications and instructions. 
Guaranteed 5 years. 

42.97 P. & P. 8p 

SINCLAIR 10.10 with special trns- 
former to operate from AC Mains 
230/250v. Output 13v at 0.5 amp 
£3.98 P. & P. 15p. 

AiJQ 
VHF AIRCRAFT BAND 
CONVERTER 
Model VHF.105 
When placed within 
lin. of a MW band 
radio full coverage of 
VHF Aircraft Band 
110 -135 Mc /s. can be 
obtained. All transis- 
tor, 9v battery opera- 
tion. Fully tunable 181 
n. x 7 section tele- 
scopic aerial. Size 4 x 
2á X 1f in. 

OUR PRICE 
23.60 P. & P. 10p 

E.M.I. LOUDSPEAKERS 
MODEL 450 
13x" X 8" elliptical 
with twin. tweeters. 
8 ohm impedance. 10 
watts. Brand New, 
guaranteed. Lind -Air 
Prier 

23.97- 
P. & P. 221p 
MODEL 150 
139" X 8" elliptical, 3 
and 15 ohm impedance 
10 watts, Lind -Air 
Price 

E2.91 
P. & P. 22 #p 

7" x 4" LOUDSPEAKERS 
7" X 4" elliptical. S ohms. New and 
guaranteed. 

LI.37f 
P.& P. 22 0 

CABINETS FOR ABOVE 
Teak finish with cloth fronts. 

22.471, each. P. & P. 224p 

S -DeC BREADBOARD 

Solderless breadboard panels, for fast 
reliable component connections. 
Single DeCs. One S -DeC with Control 
Panel, Jig and Accessories for solderless 
connections to controls, etc., with book- 
let "Projects on S -DeC" giving con- 
struction details fora variety of circuits. 

£1.00 P. & P. 170 
4 -DeC KIT. Four S -DeCs with two Con- 
trol Panels, Jigs and Accessories and the 
booklet "Projects on S -DeC'° all con- 
tained in a strong attractive plastic case. 
Ideal for the professional user. 

E3.95 P. & P. 22 4p 

T -DeC KIT 22.50 P. & P. 17 4.p 

S -DeC STOR 22.50 P. & P. 221p.. 

HI -FI CATALOGUE 
100 pages fully 
illustrated with 8 
page P.A. section. 
Al - leading makes 
:sud accessories plus 
details of Budget 
stereo systems. 

25p 
P. & P. 5p 

All Mail Orders tel -Dept. PW7 
53 TOTTENHAM CT. RD., LONDON W1. 01 -637 1601 

Callers welcome also at 
18 -19 TOTTENHAM CT. RD., LONDON W1. 01 -580 2255 
25 TOTTENHAM CT. RD. LONDON Wl. 01- 580 7679 
149 FLEET STREET, LONDON E04. 01 -353 1419 
94 -96 UPPER PARLIAMENT ST. NOTTINGHAM. Tel: 40403 
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COMMUNICATION RECEIVERS from the 
U.S.A. The leaders in specialist radios 

UNIQUE in VHF frequencies 
UNSURPASSED in performance & styling 
They NOT ONLY receive Aircraft, Shipping (VHF and 
SW), Taxis, Ambulances, Fire Service, T.V. Sound, Hams, 
Gas, Electric and Water Boards, Public Services and many 
other Commercial and Industrial Radio Telephone mobile 
transmissions .. . 

BUT ALSO Classical Music, Pop and All That Jazz ! ! ! 
TURN ON TO INSTANT SOUND . . These are Communications 
receivers and unique entertainment sources in one neat, transistorised 
portable package. They keep exciting Aircraft, Shipping. RT mobiles 
plus Medium Wave, FM National and Local broadcasts at your fingertips. 
Both are extremely reliable and feature large powerful PM dynamic wide 
range speakers, switchable AFC to prevent FM drift, tone control, dial 
lighting, sensitive swivel telescopic VHF and rod aerial, precise slide rule 
vernier tuning, external aerial and earphone sockets (cuts off speaker 
for private listening). Earpiece supplied. Operate from standard batteries 
or mains. 

BUY DIRECT AT PRICES 15% BELOW RETAIL VALUES 

MODEL MPR 3005 5 BAND 

MEDIUM WAVE 530- 1605kcs 
MARINE 1.4- 4.6Mcs 
FM /VHF 87- 108Mcs 
AIRCRAFT VHF 108- 136Mcs 
HIGH VHF /PB 146- 176Mcs 
Batts. incl. Plus 62 +p P/P 

Impressive finish in Walnut with 
deep Chrome die -cast side panels 
and grained inserts. Trimmed 
with brushed Aluminium and 
black speaker grille. Log scale for 
easy tuning. Size 9a" x 12" x 4 ". 
Wt. 5;lbs. approx. 

MODEL MPR 3016 6 BAND 

SAME BANDS & FREQUENCIES 
AS MODEL MPR 3005 PLUS 
ADDED FEATURE OF SW 5.0- 
12.0Mcs (with Fine Tuner). 
Batts. incl. Plus 62 0 P/P 

Styled in elegant black case with 
luxury Chrome trim, soft padded 
speaker grille, die -cast sides and 
walnut insert. Size 8-" x I I" x 3 }". 
Wt. 51bs. approx. 

EARPIECE SUPPLIED WITH BOTH 
MODELS 

The latest in contemporary U.S.A. 
innovation 

HEAR T.Y. SOUND 
All channels 2- 13. Also UHF 
(many areas) and RT mobiles 

MODEL MPR 3073. THE FIRST IN T.V. SOUND; PORTABLES 

Sensitive swivel telescopic aerial receives LOCAL 
AND DISTANT TV TRANSMISSIONS. PLUS 

FULL MEDIUM WAVE AND VHF /FM BANDS 
TO RECEIVE YOUR USUAL NATIONAL AND 
LOCAL RADIO STATIONS. This unique model 
has stylish leatherette trim, handsome walnut 
grain inserts and smart chrome trim. 22 tran- 
sistor /diode superhet circuit. AFC, AGC, 
Tone Control, Slide rule tuning. Works from 
standard batteries or mains. Earpiece supplied 
for private listening. Log scale for easy tuning. 

STOCKTON PARTNERS 
(Dept PW), Importers & Distributors, 
Brighowgate, Grimsby. Tel: 0472. 64196/ 
58815. Suppliers to Government Depts., 
Industry, Radio, TV, Press, etc. 

y 
Plus SOp P /P. Batts. incl. 
BANDS : 
MW 535- 160SKcs 
FM /VHF 88- 108Mcs 
TV 1.38 -88Mcs 
TV 2.175- 218Mcs 
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[SEWS 
* TRANSISTORISED FM 

T N18TOR 
BIQH QUALITY 
TUNER, SIZE 
ONLY 6x4 x23in. 
3 I.F. stages. 

J Double tuned Ms. 
t`lt - tnator. Ample 

output to feed most 
aurphtiers. (ipecac, on 9 V battery. Coverage 
88- 108Mc /s. Ready built ready for use. Fan- 
tastic value for money. £8.371. P. & P. 121p. 
Stereo multiplex adaptors £1-971. 

TE15 
TRANSISTORISED 
GRID DIP METERS 

Six ranges. 440 Kc /s: 280 
Mc /s. Operates on 9v. battery 
Full instructions. £12.60. 
P. & P. 17íp. 

CRYSTAL CALIBRATORS NO. IO 
Small portable 
crystal controlled 
wavemeter. Size 
7 X 71 X 410. 
Frequency range 
500 Kc /a-10 Mc /e 
(up to 30 Mc /s on 
harmonics). 
Calibrated dial. 
Power require 
menta 300V. D.C. 
I5mA and 12V 
D.C. 0.3A. 

E>r.- boa condition. 54472. Carr. 271p. 

B.0 221 FREQUENCY METERS 
latest release 125 KRz -20 MHz. Excellent 
condition. Fully tested and checked and 
comp rte with calibrator charts. 
£27.50 each. Caer. 50p. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instrn- 
ment made for the 
ministry by Afrmec. 
Frequency coverage 
20 -80 Me /s. AM 
CW /FM. Incor- 

porates piemeio t dut , level meter, precision 
attenuator 14.4V- 100mV. Operation from 12 
volt D.C. or 0 /110/200/250 volt A.C. Size 
12 x 85 x 9h.. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 845. Carr. £1. 

AVO CT.38 ELECTRONIC 
MULTIMETERS 

High quality 97 range instrument which 
measures A.C. and D.C. Voltage. Current, 
Resistance and Power Output Ranges D.C. 
volts 260mV- 10,000v. (10 meg D -11 Omeg O 
input). D.C. current 105A -25 amps. Ohms, 
0 -1,000 meg L2 A.C. volt 100mV. -260V 
(with R.F. measuring head up to 250 Mc /a) 
A.C. current 105A -25 amps. Power output 
50 micro-watts-5 watts. Operation 0/110/ 
200/250V. A.C. Supplied In purled condition 
complots with circuit lead and R.N. probe. 
525. Carr. 75p. 
ADMIRALTY 62B RECEIVERS 

High quality 10 valve 
receiver manufactured 
by Murphy. Coverage In 

bands 160 -300 Keis, 
560 Kc's- 1.5Mc /a; 3.9- 
30.5 Me /s I.F. 600 /Kc /a. 
Incorporates 2 R.F. and 
3 LF. stages, bandpass 
filter, noise limiter, 
crystal controlled B.F.O. 
calibrator I.F. output, 
etc. Built -in speaker, 
output for phones. Oper- 
ation 150/230 Vol A.C. 

Size 192 x 13/ x 161n. Weight 1141b. 
Offered in good working condition. 52250. 
Carr. £1.50. With circuit diagrams. Also 
available B41 L.F. version of above, 15 Refs - 
700 Kc /s. 51750. Curr. £1.50. 

TO -3 PORTABLE OSCILLOSCOPE 
31n. tube. Y amp. Senaiti- 

. -- vity 0.1v p p /CM. Band- 
width 1.5 ope -1.5 MHz. 
Input imp. 2 meg S1 26pF 
X amp. sensitivity 0.9v. 
p -p /CM. Bandwidth 1.5 cps 
-800KHz. Input imp. 2 
meg SE 20pF Time base. 
5 ranges 10 cps -300 KHz, 
Synchronization. Internal/ 

of t.i nui. Illuminated scale 140 x 215 x 330 
mm. Weight 156 lb. 220/240V. A.C. Supplied 
brand new with handbook. 587-50. Carr 60p. 

TO-2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input imp. 2 megt7 25 
P.F. Illuminated scale. 
tin, tube. 115 x 180 ì 
230mm. Weight 81b. 
220/240 V a.c. Supplied 
brand new with hand- 
book. £22.50. Carr. 50p. 

P8 R,i Ed EVEN 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 

EDUCATIONAL AUTHORITIES, ETC. 
200 LOW COST QUICK 

OTHER 
DELIVERY OVER 

OR ER 
RANGES IN STOCK 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC BAKELITE PANEL y` METERS METERS 

a TYPE TYP 
mm. 

100 x 80 mm. square fronts 

5044A £3.971 
60-0-50µA £3.371 
100µA £3.37/ 
100 -0 -100µA £3253 
5004.4A £3.122 
lenA 22-971- 

20V. D.C... $2.971 
50V. D.C... £2.972 
300V. D.C. £597$ 
1 amp. D.C. 52.972 
6 amp. D.C. £2971 
500V, A.C. 52.97$ 
VU Meter.. 23.76 

5044A £8181 
50-0-5044A 52.971 

52470 
100-0-100µA52.87$ 

1{tA 
mA £2471- 

20V. D.C £2-474 

got. ir.t.... £2471 
300V. D.C. 52.471 
1 amp. D.C. 52.474 
5 amp. D.C. 52471 
300V. A.C. £2-621 
VU Meter.. 13.37)- 

"SEW" CLEAR 
Type MR.857. 4;4n. X 444n. fronts. 

,. 50mA .... 52.00 
100mA .... 5200 
500mA .... 52.60 
1 mop..... 5280 
6 amp..... 5560 
15 amp..... 2280 
90 amp..... £2.80 
20V. D.C... £2.80 
50V. D.C... 52.80 
150V. D.C. £2.80 
900V. D.C. 52.80 
15V. A.C. .. £2.60 
300V. A.C. £240 
8 Meter 1mA 22.871- 
VU Meter.. £380 
1 amp. A.C. £2'80 
3 amp. A.C. 15.60 
10 amp. AC.5280 
20 amp. A.C.12-60 
30 amp. A.C42-80 

Alµ £3-80 
50-0-50µA 23-10 

10 Ó 100µA£3.10 
200µA .... 52.872 
500µA ... £275 
500-0-600µA£280 
1mA £2.80 
I-o-imA £2-60 
5mA 12-80 
lOmA 82-80 

PLASTIC METERS 
Type MR 33P 1 21/82ín. square fronts. 

_..,. 200mA .... 51.271 
300mA .... 51.871 
500mA .... £4371 
750mA..... £4871 
1 amp..... 51071 
2 amp. -... £1.871 
5 amp..... 51.371 
10 amp. .. 13.471. 

42 00 3V. D.C... 51.371 
50 -0 -500 £1.871 10V. D.C... £1874 
1004sA .. £1.874 15V. D.C... £1471 
100 -0- 100µA£1.75 20F. D.C... £1.871 
20044A .... £1.75 100V. D.C. £1.874 
500µA .. 5140 150V. D.C. £1472 
500 -0- 500µA£1.871 300V. D.C. 51.871 
1mA £1.872 500V. D.C. £1.871 
1-0-1mA 51.871 750V. D.C. £1.371 
2mA £1.871 15V. A.C... £4871 
5mA £1.371 50V. A.C... £1.371 
l0ntA £1871 150V. A.C. £4372 
20mA £1.871 300V. A.C. £1.871 
50mA 51.872 500V. A.C. £1.372 
100mA £1.871 S Meter 1mA £1.80 
150nut £1.374 VU Meter.. £2.10 

Type MR.52P. 2ain. square fronts. 
60µA 53-10 10V. D.C... 52-00 
50 -0 -60µA £2.80 20V. D.C. .. £250 
1001sA £2.80 50V.D.C... 22.00 
l00-0-100µA 22374 300V. D.C. 5200 
600µA £2.25 16V. A.C... 52.00 
1mA £2.00 900V. A.C. £2.00 
6ncA. 1200 S Meter ImA 52-10 
IOmA. £2.00 VU Meter .. 2310 
50mA 22.00 1 amp. A.C." 52.00 
/00mA 22.00 5 amp. A.C.* £2-00 
500mA 22.00 10 amp. A.C. "£200 
1 amp 22.00 20 amp. A.C.52.00 
6 amp 5200 30 amp. A.CP12 00 

Type MR.eSP. 35'n. x 8 #in. fronts. 
5044A 8.372 10V. D.C... £2.10 
60- 0-60pA 5215 20V. D.C... £2.10 
100µA .. £2.75 60V. D.C. , . £2.10 
100 -0- 100µAl2.80 150 V. D.C... 1210 
200µA .... £2.00 300V. D.C. 
500µA 12271 15V. A.C... £2,10 
000-0- 50044A58.10 50V. A.C... £2.10 
1mA 52.10 150V. A.C. 52.10 
6mtA 12.10 300V. A.C. £2.10 
lOmA 52.10 500V. A.C. 52.10 
50mA 5510 S Meter isnA £2472 
100mA £2.10 VU Meter.. 23.871 
500mA 5240 50mA A.C. 052.10 
1 amp. 52.10 100mA A.C. £2.10 
5 amp 5240 200mA A.C. "£210 
10 amp £2.10 500mA A.C52-10 
15 amp. £2.10 1 amp. A.C. 12.10 
20 amp. 52.10 6 amp. A.C. " £2.10 
30 amp. £240 10 amp. A.0.4240 
50 amp. 12.871 20 amp. A.C.£210 
5V. D.C. 5240 30 amp. A.0ß2.10 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm X 
90mm x 108mm. 
A new range of high 
quality moving coil 
instruments ideal 
for school expert - 
ments and other 
bench applications. 
3' mirror scale. The 

r star nu, enrunt is easily accessible to 
demonstrate internal working. Available 
i the following ranges: 

5044A 14.50 20V d.c. .... 83.97 
100µA 24-25 50V d.c. .... 13.97 
1mA 23.97 300V d.c. 
504-50µA £4.25 
1.0.1mA £3.97 Dual range 
lA d e 23.97 500mA /5A d.c.84.28 
5A d.c. 13.97 5V /30V d.c... 5415 
I0V d.c. £3.97 

Type MR.46P. 21n. square fronts. 
50µA £2.25 5 amp..... Sí50 
50 -050µA £240 10V. D.C... 11.50 
100µA £2.10 50V. D.C... £150 
100-0-100/4411.87f 50V. D.C... £1.50 
20044A 51.871 300V. D.C. 1150 
500µA 81.60 15V. A.C... £1.50 
500-0- 500µA51.50 300V. A.C. 1160 
IntA 11.50 S Meter 1mA £1.872 
5ntA £1.50 VII Meter.. £2.25 
10mA £1.50 1 amp. A.C. £1.50 
60mA LI 50 5 amp. AC." 2150 
100mA $1.50 10 amp. A.C. £1.50 
500mA El SO 20 amp. A.C. *£150 
1 amp £1.50 30 amp. A.C.21.50 

"SEW" BAKELITE 
PANEL METERS 

Type MR.85. 311n. square fronts. 
500mA .... 5175 
. amp..... £1.75 

amp..... 21.75 
15 amp..... £1.75 
30 amp..... 51.75 

0 amp..... 51.75 
5V. D.C. .. 81.75 
1OV. D.C... £1.75 
20V. D.C... 81.75 
50V. D.C... 51.75 

' 150V. D.C. 51.75 
300V. D.C. 51.75 
30V. A.C. * 51.75 
50V. A.C.* 51.75 
150V. A.C.* 5475 
300V. A.C.* 51.75 
500mA A.C.* 21.75 
1 amp. A.C.* £1.75 
o amp. A.C.* 11.75 
10 amp. A.U. *51.75 
20 amp. A.C. *51.75 
30 amp. A.C. *5175 
50 amp. A.C. *51.75 
VU Meter .. 1840 

25µA £3-50 
50µA 5287} 
50-0-50µA 5225 
100µA 12.25 
100-0-1000A 52-25 
50044A £2.10 
imA £1.75 
1-0-1mA 21-75 
5mA 81-75 
10mA 11.75 
50mA 81.75 
100nu1 .. 51-75 

EDGWISE METERS 
Typa 83.70. 2 17/32in. x 1 15/82in. x 

22 in deep. 
50µA 8300 50014.4 .... £2.80 
50 -0-50µA 22474 
100µA £2-872 
100 -0 -100µA £2.75 
20044A £2-75 

1mA 52.379 
300V. A.C. 52 -37i 
VU Meter 53.55 

Send toe illustrated brochure on SEW 
Panel Meters -discounts for quantities. 

MARCONI TF142E DISTORTION FACTOR 
METERS. Excellent condition. Fully tested. 
£20. Carr. 75p. 

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

portable 
bridge offering ex 
sellent range and 
accuracy at low 
cost. Ranges: R. 
111 -17.1 meg ll 
6 Ranges {1% 
L.1 pi 20 . Ill 
HENRYS 6 Ran- 
ges C.10P1. 
}1110ncFd, 6 

Rangea ± 2 %. TURNS RATIO 1 :1/1000- 
1:11100. 6 Rangea i 1 %. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA 
Meter indication. Attractive 2 tone metal 
ease. Size 7} x 6 x tin. £20. P. A P. 25p 

COSSOR 1049 DOUBLE BEAM 
OSCILLOSCOPES 

D.C. coupled. Band width 1í+e /s. Perle 
order. 525. Carr. 51.50. 

CLASS D WAVEMETERS 
.4 crystal controlled hetero- 
lyno frequency meter 

covering 1.7 -8 Me /e. 
Operation ou 6 volts D.C. 
Ideal for amateur use. 
Available In good used con- 
dition. 15972. Carr. 379p. 
Or brand new 57971. 
Carr. 371p. 

LELAND MODEL27 BEAT FREQUENCY 
OSCILLATORS 

Frequency 0 -20 Re/s. ou 2 ranges. Output 
50013 or 5k Q. Operation 200/250V. A.0 
Supplied in perfect order. 51250. Carr. Sop 

MARCONITF88S VIDEO OSCILLATORS 
0 -5 me /s Sine SquareWave 845. Carr. £1. 

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - 
ohmsálso checks 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
£17.50. 
Carr. 370. 

MARCONI TFI95M BEAT FREQUENCY 
OSCILLATORS 

0 -40 kc /s. £20. Carr. 11 -50 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingb 
long distances. Separate call 
and presa to talk buttons. 
2 -wire connection. 1000'e of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wall brackets. 
£8.971. P. A P. 171p. 

Latest 
Catalogue 

Out :Amon tun. hars rug tnif .1.-1a11. '.1 a 
comprehensive range of HI -Fi EQUIP- 
MENT, COMPONENTS, TEST EQUIP. 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 
VALUE 50p. (10 /4 298 pages, fully illustrated 
and detailing thousands of items at bargain 
Prices. 

Sidleeety, 
Elefteurie 
Components 
8 Equipment 
business 

A SEND 

ONLY 

372 p sr P&P 
..re 10p 

G. W. SMITH 
da CO (RADIO) LTD. 

Also see next two pages 
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SEMI-CONDUCTORS/ VALVES 
BRAND NEW & FULLY GUARANTEED 

TRANSISTORS 
IN914 7p AC187 80p BY124 16p 
IN4001 8p ACI88 30p BY126 15p 
IN4002 9p ACY17 30p BY127 20p 
IN4003 10p ACY18 25p BYZ10 40p 
IN4004 IOp ACY19 25p BYZ11 35p 
IN4005 12p AC1 20 22p BYZ12 30p 
IN4006 - 15p ACY21 22p BYZ13 25p 
IN4007 20p ACY22 17p M3480 97p 
IN4148 7p ACY28 17p MJ481 £125 
IN5054 222 ACY40 15p MPF102 425 
2G301 20p AD140 50p MPF103 35p 
2G302 225 AD149 50p MPF104 37p 
2G303 259 AD161 379 MPF105 405 
2G306 80p AD162. 37p NKT213 25p 
2G308 80p AF114 25p NKT214 15p 
2G309 805 AF115 25p NKT216 87p 
20-371 22p AF116 25p NKT217 405 
2G374 27p AF117 25p NKT224 221, 
2G381 25p A1118 62p NKT241 27p 
212696, 17p A1`119 20p NKT261 20p 
2N697 17p AF124 25p NKT271 25p 
2N698 42p AF126 17p NKT272 25p 
2N706 10p AF127 17p NKT274 20p 
2N706A 12p AF139 30p NKT275 25p 
2N708 15p AF178 47p NKT278 25p 
2N914 22p AF180 52p NKT281 27p 
2N916 22p AF181 429 NKT403 75p 
2N918 87p AF186 405 NKT404 62p 
2N929 22p AF239 42p NKT406 75p 
2N930 25p ASY26 25p NKT773 25p 
2N1131 30p ASY27 32p NKT10439 
2N1132 30p ASY28 25P 
2N1302 20p ASZ17 42p OA5 30p 
2N1303 22p A17Y10 ':97p 0A10 25p 
2N1304 25p BAY31 7p 0A47 lOp 
2N1305 25p BC107 12p 0A70 lOp 
2N1306 25p BC108 12p 0A79 10p 
2311307 25p BC109 12p 0481 lOp 
2N13 80p BC113 25p OAS5 12p 
2N1309 25p 130116 40p 0A90 lOp 
2N1613 22p BC125 55p 0A91 7p 
2N1711 25p BC126 55p 0A95 7p 
2N1889 32p- BC147 17p 0A200 7p 
2N1893 50p BC148 12p 0A202 lOp 
2N2147 15p BC149 20p 0A210 17p 
2N2160 85p BC167 15p OM 37p 
2N2193. 47p BC172 17p 0020 97p 
2N2217 40p BC177 25p 0122 50p 
2N2218 80p B0186 25p 0023 609 
2312219 32p BC182L lOp 0024 609 
2N2368 17p 1301841. 12p OC25 37p 
2372369 20p BC212L 12p 0026 25p 
2N2369A 20p BCY30 25p 0028 82p 
2N2484 35p BCY31 30p 0029 62p 
2122613 35p BCY32 50p 0C35 50p 

OC36 62 2N2646 50p BCY33 25p 62p 
2372904 30p BCY34 30p 0041 25p 
2N2923 17p BCY38 40p 0042 30p 
2N2924 17p BCY42 15p 0044 17p 
2N2925 17p BCY43 20p 0045 159 
2N2926G 12p BCY71 SOp 0046 27p 
2N2926Y 12p 700Y72 15p 0070 12p 
2N29260 12p BCZ11 400 0071 ' 15p 

BD121 65p 0072 25p 
80p 0073 30p 
sop 0074 30p 
25p 0075 25P 
47p 0076 25P 
25p 0077 - 40p 
30p 0078 20p 
57p 0081 25p 
57p 0081D 20p 
32p 0083 25p 
25p 0084 25p 
25p OC139 25p 
17P OC140 87P 
15p 00169 20p 
37p 00170 25p 
S0p 00171 80p 
gpp OC200 40p 
47p OC201 60p 

SI', 

OC202 75p 
OC203 40p 

85p 00204 40p 
32p 00205 62p 
87p 00207 75p 
40p OCP71 97p 
82p ORP12 50p 

ORP60 40p 
P346A 25p 
PL4001 14p 
PL4002 15p 
PL4003 18p 
PL4004 17p 
PL4005 19p 
PL4006 20p 
PL4007 24p 
T1S43 40p 
T1S44 12p 
T1845 17p 
T1846 17p 

2313054 50p 130123 
2313055 75p BD124 
2N3391A 30p BF115 
2313416 37p. Á.F117 
2313570 £1.25 170167 
2313702 12p BF173 
2313703- 12p 13F180 
2313704 17p BF181 
2313705 15p 1370182 
2313706 22p B1,184 
2313707 15p 13F185 
2313708 17p B1,194 
2313709 12p 1370195 
2313710 12p 170200 
2313711 12p 1370224 

11,225 
BF244 
BFX12 
BFX13 
BFX29 
BFX30 
BFX44 
BFX85 
BFX86 
1370X87 
1370X88 

2/23819 
2N3903 
2313904 
2N3905 
2N3906 
2N4058 
2E4059 
2124061 
2374062 
2N4286 
2124287 
2N4288 
2314289 
2N4290 
2124291 
2144292 
2N5354 
2N5355 
28102 
28103 
28104 
40250 
40361 
40362 
AC107 
AC126 
AC127 
AC128 
AC154 
AC176 

85p 
25p 
25p 

SOp 
17p 
25p 
15p 
22p 
15p 
17p 
15p 
17p 
15p 
í5p 
15p 
27p 
27p 
25p 
ß7P 
37 
50p 
55p 
60p 
37p 
ß5p 
25p 
25p 
15p 
25p 

82p 

BFY18 25p 
BFY20 62p 
BFY50 22p 
BFY51 20p 
BFY52 22p 
BFY90 67p 
158X19 17p 
B8X20 17p 
BSX21 37p 
BSX76 15p 
B8Y26 17p 
BSY27 20p 
BSY28 17p 
BSY38 20p 
BSY39 22P 
I35Y51 32p 
BSY56 90p 
BSY95A 15p 
BY100 15p 

ßC107/8/9 
25 + 10P 
100+ 9p 
500+ 7p 
2123055 
25+ ß2P 
100+ 50p 

PIV 
IA 
3A 
5A 
7A 

200 

THYRISTORS 
50 100 200 300 
25p 27p 37p 40p 
80p 37p 40P 45p 

55p 65p - 55p 65p 70p 

350 400 
47p 
50p 
75p 
97P 

0A2 S8p 
0132 45p 
0Z4 80p 
IL4 20p 
IR5 85p 
I85 25p 
IT4 25p 
IU4 27p 
I05 50p 
2D21 35p 
3Q4 40p 
384 85p 
3V4 45p 
5114 BOp 
5U4 33p 
5V4 42p 
6Y3 32p 
5Z4G 409 
6/30L2 75p 
6AC7 SOP 
6AG7 - 40p 
6AK5 80p 
6AK6 57p. 
6AL5 20p 
6AM6 33p 
6AQ5 35p 
6A66 37p 
6AT6 30p 
6AU6 25p 
6AV6 30p 
6BA6 25p 
6BE6 30p 
613116 45p 
6BJ6 45p 
6BQ7A 40p 
6BR7 85p 
6BR8 65p 
6BW6 85p 
6BW7 70p 
6BZ6 85p 
604 33p 
6006 £115 
6016 50p 
60W4 63p 
6F1 62p 
6F6G 80p 
61'13 38p 
67014 65p 
61'15 65p 
67018 45p 
67023 80p 
6H6 20p 
6J4 50p 
635 20p 
6J5GT 30p 
6J6 20p 
6J7 45p 
6K8G 85p 
6L6GT 45p 
6LD20 40p 
67 
6SA7 4Óp 
6507 35p 
6577 40p 
60E7 85p 
6SL7 35p 
6SN7 35p 
6SQ7 40p 
604 80p 
6V6G 25p 
6V6GT 32p 
6X4 30p 
615G 80p 
6X5GT 27p 
1002 50p 
10701 90p 
10P13 55p 
10P14 £1.10 
12AT6 30p 
12AT7 80p 
12AU7 30p 
12AX7 30p 
12AV6 33p 
12BA6 35p 
12BE6 35p 
1213117 40p 
19AQ5 36p 
2001 45p 
20702 75p 
20L1 £1.10 
20P1 - 50p 
20P3 600 
20P4 £1.10 
20P5 £1.20 
25L6 45p 

VALVES 
25Z4 30p 
25Z5 42p 
25Z6 65p 
30C15 80p 
30C17 85p 
30C1B '5p 
30F6 85p 
3oFL1 70p 
30FL12 92p 
30FL14 75p 
30115 85p 
30L17 80p 
30P12 S0p 
30P19 80p 
30PL1 70p 
301.113 93p 
30PL14 90p 
35L6 50p 
35W4 80p 
35Z4 80p 
3525 40p 
50B5 45p 
5005 40p 
80 50p 
85A2 45p 
807 50p 
1625 50p 
5763 70p 
6146 £150 
AZ31 50p 
CY31 35p 
DAF91 25p 
DAF96 42p 
DF91 25p 
DF96 42p 
DIM S5p 
DK92 50p 
DK96 42p 
DL92 35p 
DL94 45p 
DL96 42p 
DM70 32p 
DY86 83P 
DY87 35p 
E8800 65p 
E180F 95p 
BABC80 35p 
EAF42 85p 
E1391 20p 
EBC41 55p 
EBC81 30p 
EBF80 40p 
EBF83 40p 
EBF89 32P 
EBL21 OOp 
EC86 60p 
EC88 60p 
ECC40 60p 
ECC84 301) 
ECC85 60P 
ECC88 40p 
ECF80 85P 
E01,82 35p 
ECM 65p 
E01121 57p 
ECH35 800 
ECH42 70p 
ECI181 80p 
ECH83 40p 
ECL80 40p 
ECL82 35p 
ECL83 85p 
ECL86 40p 
EF37A 60p 
EF39 40p 
&F40 50p 
EF41 65p 
EF42 70p 
EF80 25p 
EF85 35p 
EF86 80p 
EF89 28p 
EF91 38p 
EF92 40p 
EF183 30p 
EF164 35p 
ELIO 40p 
EL34 50p 
EL33 £1.25 
EL41 55p 
EL42 58p 
EL81 55p 
EL84 25p 
EL85 43p 
EL91 32p 

EL95 35p 
EM80 405 
E5181 50p 
EM84 SSp 
EM85 £1.00 
E2187 43p 
EY51 40p 
EY86 40p 
EY87 42p 
EZ40 45p 
E241 45p 
EZ80 25p 
EZ81 
(1Z32 48p 
GZ34 60p 
KT66 £1.70 
KT88 £1.75 
MU14 60p 
PABC80 40p 
PC86 800 
PC88 BOp 
PC97 45p 
PC900 48p 
PCC84 40p 
PC085 40p 
PCC88 55p 
PC089 50p 
PCC189 55p 
PCF80 8op 
PCF82 84p 
PCF84 50p 
PCF86 80p 
PCF800 80p 
PCF801 50p 
PÇF882 .50p 
PCF805 75p 
PCF806 70p 
PCF808 7511 
PCL82 35p 
PCL83 85p 
PCL84 45p 
PCL85 40p 
PCL86 45p 
PFL2-00 70p 
PL36 55p 
PL81 50p 
PL82 45p 
PL83 45p 
PL84 40p 
PL500 75p 
PL504 80p 
PY32 55P 
PY33 63p 
PY80 85p 
PY81 30p 
PY82 305 
PY83 88p 
PY88 40p 
PY800 50p 
PY801 50p 
1.125 75p 
U26 75p 
1750. 825 
U62 3Sp 
U191 75p 
11281 40p 
0282 40p 
17301 40p 
U801- £1.00 
UABC80 35p 
UAF42 55p 
UB041 50p 
1713081 40p 
UBF80 40p 
UBF89 35p 
110084 49p 
UCC85 40p 
UCF80 55p 
1701121 60p 
UCH42 70p 
1101181 35p 
UCL82 35p 
UCL83 60p 
UF41 BOp 
UF80 35p 
UF85 40p 

UL41 86p 
13184 80p 
UY41 45p 
UY85 80p 
VR105/3038p 
VR150/30 35p 

SEND SAE FOR FULL LISTS! 
DISCOUNTS 10% on 12+ any one type. 
15 % on 25+ any one type. 
Large quantity discounts on application. 
Postage: Semi -Conductors 8p; Valves 15p. 

ZENER DIODES 
200mw. (3.3 to 33v) 15p; 1.5watt (24 to 
400v) 20p; 40 watt (3.9 to 100v) 25p. 

INTEGRATED CIRCUITS 
L900 40p; L914 40p: L923 60p; IC-10 
£S-50; 8L403 £2.25; MC1303 £262; 
2101304 2275; PA246 12-45; CA3005 
£117; CA3011 74p; CA3052 £1 85; 
F011137. 50p; F011161 50p; FJH141 25p; 
F3H171 25p; F3I1181 25p; FJH221 25p; 
F311231 25p; F311241 25p; F3H251 25p; 
FJJ121 80p: FJJ131 60p; FJJ211 £1.25; 
FJY101 25p - 

II I-RFQl#F,I1Eit/T 
SAVE UP TO 
33V% OR MORE 
SEND S.A.E. FOR - 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC SAVINGS 
40 Mk II stereo £8.40 01,721 £26.97 
2025T/C stereo £9.87 AP76 £20.97 
3000 stereo £10-50 SL75B £28.50 
SP25 Mk III £11.75 

SL95B , £88.50 
401 £2950 

SL65B £14.97 
Carriage 50p extra each item. 
TEAK PLINTHS & PERSPEX COVERS 
1. For SP25, 01,65, 81.55, 3000, 2025 T/C 

2025, 1000. £3.575. 
2. For APIS, SL75, SL95- £5.974. 
3. For SP25 etc. to operate with lid in place 

25.974. Carriage 375p extra each type. Full range of Garrard accessories available. 

SPECIAL OFFERS! 
Garrard SP25 MK III fitted Goldring G800 
cartridge and wooden plinth and plastic 
cover- Ready wired. Total hat price £35. 

OUR 
PRICE £2 ®.95 50p 

TELETON SPECIAL OFFER ! 

01110T AM /FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR SA1003 
SPEAKER SYSTEMS. Output 4 watts per 
channel. Excellent reception, AFC, built -in 
MPX. Cer /XTAL Input. Total List 85025. 
OUR PRICE £29.95. Carr. 625p. 
Also available with Garrard 2025T/C Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired £43- Carr. £100.. 

TAPE CASSETTES 
Top quality in plastic library boxes. 

C90 60 min 425p, 3 for £12OS. 
C60 90 min 625p, 3 for £1.80. 
0120 120 min 75p, 3 for £2-175. 
Cassette Head Cleaner 56p. Post Petra. 

HOSIDEN DH -02S STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head- 
band. 8 ohm im- 
pedance. 20- 12,000 
cps. Complete with 
lead and stereo jack 
plug. ONLY £2374. 
P. & P. 125p. 

TELETON SAQ -206 
STEREO AMPLIFIER 

Latest exciting release. Brand new model. 
6 + 6 watts rms. Inputs for mag, xtal, aux 
tape. Volume, bass, treble, sliding balance, 
scratch filter and lousiness controls. Rec. 
List £32.50 OUR PRICE £19-97 Carr. 37p. 

GOLDRING GL69 /2 fitted Goldring G800 
cartridge complete with deluse base and 
cover. Total list price £50.80. 

OUR £39 Clop arr. 
PRICE dC 

B.S.R. McDONALD 
3/7060 211-85 610 215 90 
610 21295 310 210-95 

Carriage 375p extra each item 
TEAK BASE AND PERSPEX COVER for 
above BSR range 22975. Carriage 375p 
TPDI SERIES with plinth and cover and 
ready wired. 

MP60 21950 - 610 £2297 
510 £2097 

Carriage 50p extra each itern 

GOODMANS 
SPECIAL OFFERS! 

MAXAMP 30 Stereo Amplifier 15 +15 watt 
r.m.s. with matching STEREOMAX AM /FM 
Tuner. Total list price £13652. 

OUR JD ef1 THE PAIR 
PRICE adla Carriage £1 - 

GOODMANS SPEAKERS 
MAXIMS 

OUR PRICE £8260 pr. Carr. 50p. 
MINISTERS 

OUR PRICE £3997 pr. Carr. 50p. 
MEZZO III, 

OUR PRICE £25.50 pr. Carr. 50p 
MAGNUM K2, teak. ' 

OUR PRICE £3300 each Carr. 50p 
MAMBA teak. 

OUR PRICE £3250 pr. Carr, 50p 
MARIMBA 

OUR PRICE £35.00 pr. Carr. 50p. 
MAGISTER 

OUR PRICE £4150 each. Carr. £1 

TE -1055 STEREO 
HEADPHONES 
Low cost high perform- 
ance stereo headphones. 
Foam rubber ear cupa. 
Adjustable head -band. 
8 ohm impedance. 25- 
[8,000 Hz. With lead and 
stereo jack plug. ONLY 
£1974. P. & P. 124p 

SINCLAIR EQUIPMENT 
Project 60. Package offers. 

ZIO amplifier, stereo 60 pre -amp, PZ5 
power supply. £16.75 Carr. 375p. 
Or with PZ6 power supply £LS 85 

Carr. 37ip. 2 x Z50 amplifier, 
stereo 60 pre -amp, PZ8 

power supply. £2025. 
Carr. 374p. 

AMERICAN TAPE Tr...r ler for PZ8. £2.974 extra,. 
Add to any of the above £4374 for active 

First grade quality American tapes. Brand filter unit and £18 for a pair of Q16 speakers. 
new. Discount on quantities. Project 60 FM Tuner £20875. Carr- 375p. 
3in. 225ft. L.P. acetate 174p All other Sinclair products in stock. 
35in. 600ft. T.P. mylar 50p 2000 Amplifier £25.00 Carr. 374p. 
Sin. 600ft. std. plastie 424p 3000 Amplifier £35. Carr. 374p. 
5in. 900ft. L-P. acetate 50p Neoteric Amplifier £45.971 Carr. 375p. 
5in. 1,200ft. D.P. mylar 75p 
SOin. 1,200ft. L.P. acetate 624p HOSIDEN DH -08S DE -LUXE STEREO 
59in. 1,200ft. L.P. mylar 80p HEADPHONES 
55ín. 1,800ft. D.P. mylar - £1-124 Features unique mech- 
5pin. 2,400ft. T.P. mylar £1975 anical 2 way units and 
7in. 1,200ft. std. acetate 825p fitted adjustable level 
7in. 1,80010. L.P. acetate 75p controls. 8 ohm im- 
lin. 1,800ft. L.P. mylar £1.00 pedante. 20- 20,000cps. 
7in. 2,400ft. D.P. mylar £1.2S Complete with spring 
7in. 3,600ft. T.P. mylar £265 lead &.stereo jack plug 
Postage 10p. Over £3 post paid. £7.970. P. 5 P. 124p. 
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RUSSIAN C1 -16 DOUBLE 
BEAM OSCILLOSCOPES 

5 MHz Pass Band.. Separate Yl, Y2 ampli- 
fiers. Calibrated triggered sweep from 2 sec 
to 100 milli sec /cm. 
Supplied complete with all accessories and 
instructions £87. Carr. paid. 

MARCONI 

T/44/TF956 
AF Absorption 

Wattmeter 
1 µ /watts to 6 watts. 

£20. Carr- £1. 

TEIII. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 60052 range (0.1,1B x 
10) + (1413 z 10) + 10+ 20 + 30 + 40dB. 
Frequency: d.c. to 200k11z ( -3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built in 
600 Cl load resistance with internal /external 
switch. Brand new. £27.50. P. & P. 25p. 

MULTIMETERS for EVfRYpurpvstl 
TECH PT -34. 1,000 
O.P.V. 0/10/50/250/ 
500/1,000V. A.C. and 
D.C. 0/1/100/506mA. 
D.C. 0 /100K. £1.970. 
P. & P. 121p. 

HONOR TE10A. 20k S2/Volt 
5/25/50/250/500/2,500 v. D.C. 
10/50/100/500/1,000 v. A.C. . 

0/50uA/2.5mA/250mA D.C. 
0/6K/6 meg. ohm. -20 to 
+22 dB. 10-0, 100 mfd. 

0.100-0.1. mfd- £8.471. 
P. & P. 15p. 

MODEL TE -200 20,000 O -P.V. 
Mirror scale, overload protec- 
tion. 0/5/25/125/1,000 V.D.C. 
0/10/50/250/1,000 V.A.C. 0/50 
uA/250 inA. 0 /60K /6 megC. 
-20 to +62 db. £3.75. 
P. & P. 15p. 

BELCO AF -5A 
SOLID STATE SINE SQUARE 

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

Operation in- 
ternal batteries 
Attractive 2- 
tone case 7e" 
x 5" x 2 ". 
Price £1750. 
Carr. 175p. 

TE -16A Transistorised 
Signal Generator. 5ranges 
400kHz- 30nrllz. An 
inexpensive instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
8001111z modulation. 
5g x 51 x 3 *ín 
Complete with i istrud- 
tiens and leads. £7.971. 
P. & P. 20p. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz to 100 KHz. 
Square 20 Hz to 20 KHz. 
Output max + 10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm a 
120mm. 
Price £2750. Carr, 25p. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/003/1/3/ 1/3/10/30/100/ 
300V. R.M.S. 4cps. -1.2 Mc /s. 
Decibels -40 to +50dB. 
Supplied brand new complete. 
with leads and instructions. 
Operation 230V. A.C. £1750. 
Carr. 25p. 

MODEL 500 30,000 O.P.V. 
with overload protection. 
mirror scale 0/5/ 25/10/25/ 
100/250/500/1,000v. D.C. 
1/25/10/25/100/250 /500/ 
1,000v. A.C. 0/50µA/5/50/ 
500mA. 12 amp. D.C. 
0 /60K /6 Meg. /60 Meg Cl. 
£8.871. Post paid. 

-- . MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/600/ 
1,200v. D.C. 0/6/30/120/600/ 
1,200v. A.C. 0/30uA/3/30/ 
300mA. 0/16K/160K/1.6M/16 
Meg Q. 15-50. P. & P. 15p. 

MODEL TE -300. 30,000 
O.P.V. Mirror scale, overload, 
protection 0/.6/3/15/60/300 / 
1,200V. D.C. 0/6/30/120/600/ 
1,200V. A.C. 0 /30uA /6mA/ 
60mA /300mA /600mA- 0 /8K/ 
80K /800K/8 meg- ohm -20 to 
+63 db. £5975. P. & P. 15p. 

MODEL PL430 
2011f-2/Volt D.C. 
8KO /Volt AC. 
Mirror scale. 
.6/3/12/30/120/600V 
D.C. 3/30/120/600V 
A.C. 50/600uA/60/ 
600 mA. 10/100K/ 
1 Meg /10 MegC 
-20 to + 46db- £6.971 P & P 121 

MODEL TE -90 50,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12/60/300/600 / 
1,200 v. D.C. 0/6/30/120/300/ 
1,200 v. D.C. .03 /6 /60 /600mA. 
D.C. 16K /160K /1.6 /16MEGO. - 20 to +63 db. £7.50. 
P. & P. 15p. 

UNR -80 RECEIVER 
4 Bands covering 550ke /s- 30me /s. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. 61575. Carr. 375p. 

WS82 TRANCEIVERS 
Large quantity available for EXPORT 1 

Excellent condition. Enquiries invited- 

TMK MODEL TW -50K 46 
ranges, mirror scale. 50K /Vol. 

- D.C. 5K /Volt A.C. D.C.: 
Volts .125, .25, 1.25, 2.5, 5, 10. 
25 50, 125, 250, 500, 1000V, 
A.C. Volts: 1.5, 3, 5, 10, 25. 
50, 125, 250, 500, 1000V. D.C. 
Current: 25, 50uA, 2.5, 5, 25. 

0, 250, 500mA, 5, 10 amp, 
Resistance: 10K, 100K, 1 MEG, 
10 MEGO2. Decibels: -20 to + 
81.5 dB. £8875. P. & P. 171p. 

TE -900 20,00002/VOLT 
GIANT MULTIMETER. 
Mirror scale and overload 
protection. bin. full view 
meter. 2 colour scale. 0/2.5/ 
10/255/1,000/5,000 v. A.C. 
0/25 ¡12.5/10/50/250 /1,000/ 
5,000 v. D.C. 0 /50uA /110/ 
100 /500mA /10 amp. D.C. 
02K/200K/20 MEG. OHM. 
£15. P. & P. 25p. 

MODEL 5025.57 Ranges, 
Giant 55ín. Meter, Pol- 
arity Reverse Switch. 
Sensitivity: 50K /Volt 
D.C. 5K /Volt A.C. D.C. 
Volts: .125, .25, 1.25, 5, 
10, 25, 50, 125, 250, 500, 
1,000V. A.C. Volts: 1.5, 
3, 5, 10, 25, 50, 125, 250, 
500, 1,000V. D.C. Cur - 
tent: 25, 50uA, 2.5, 5, 

25, 50, 250, 500mA, 5, 10 amp. Resis- 
tance:2 K,10K, 100K, 1MEG, 10 MEGO. 
Decibels: -20 to +85 db. £12.50. P. & P. 
17 Oso, 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C.volts 
1.5- 1,500v. A.C. volts 
1.5- 1,500v. Resistance 
up to 1,000 megoluns. 
200 /240v. A.C. operation. 
Complete with probe and 
instructions. 
£1750. P. & P. 30p. 
Additional probes avail- 
able: R.F. 22425; H.V. 
22.50. 

TMK MODEL TW -200B FEA- 
TURES RESETTABLE OVER- 
LOAD BUTTON. Sensitivity: 
20K0/Volt D.C. 5KO /Volt 
A.C. D.C. Volts: 0 -0.5, 2.5, 10, ¡ 
50, 250, 1,000V. A.C. Volte: , 
0-2.5, 10, 50, 250, 1,000V. D.C. 

0 -0.05, 0.5, 5, 50, 
500mA. Resistance: 0 -5K. 50K, 
0 -500K, 5 DIEGO. Decibels: - 20 to +52 db, £1150. P. & P. 
175p. 

MODEL AS -100D. 100K $2/ 
Volt. 6in., mirror scEÍe. Built - 
in meter protection 0/3/12/60/ 
120/300/600/1,200 v D.C. 
0/6/30/120/300/600 v. A.C. 
0/10uA/6/60/300MA/12 Amp. 
0 /2K /200K /2M /200MO. -20 
to +17 bB. £1250. P. & P. 
175p. 

TMK LAB TESTER. 
100.000 O.P.V. 65in. 
Scale Buzzer Short Cir- 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K 
O /Volt A.C. D.C. Volts: 
.5, 2.6, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 50,. 
50, 250, 600, 1,000V. 
D.C. Current: 10, 100uA, 
10, 100, 600mA, 2.5, 10 
amp. Resistance: 1K, 10K. 100K, 10MEG, 
100 MEGO. Decibels: -10 to 49 db. Plas- 
tic Case with Carrying Handle. Size 7kin. 
x 600)0. x 35in. £1890. P. & P. 25p: 

MODEL TE -12 
20,000 O.P.V. 0/0.6/6/30/120/ 
600/1,200 /3,000 /6,000v. D.C. 
0/6/3Q/120 /600 /1,200v. A.C. 
0 /60µA /6/60/600mA. 0/6K/ 
600K /6Meg. /60 Meg. Q 50pF. 
0.2mFd. 05-975. P. & P- 175p. 

FTC -401 TRANSISTOR TESTER 
Full capabilities for mea- 
suring A, B and ICO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads, 
£8975. P. & P. 15p. 

ROWER RHEOSTATS 
High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex- stock. Single hole fixing, ;in. dia. shafts. Bulk quantities 
available. 

25 WATT.10 /25 /50/100/250/500 /1000/1500/2500 or 5000 ohms, 725p, P. & P. 75p. 
50 WATT. 10/25/50/106/250/500/1000/2500 or5000 ohms, £1.05 P. & P. 75p. 
100 WATT. 1/5/10/25/50/l00/250/500/1000 or 2500 ohms, £1.875 P. & P. 71p. 

230 VOLT A.C. 50 CYCLES 

RELAYS Brand new.3 sets 
of changeover 

contacts at 5 amp rating. 505 each. 
P. & P. 10p (100 lots £40) Quan- 
tities available. 

SKYWOOD SW -500 
50K St /Volt. Mirror 
scale DC Volts 
0.6/3/12/30/300 /600. 
DC Current 20uÁ /8/ 
600mÁ Resistance 
10K /100K /1 Meg /10 
Meg. Decibels - 20 
to +57 db. £750. 
P. & P. 15p. 

270u WIDE ANGLE 
lmA METERS 
MW1-6 60mm square 

£3975 
MW1 -8 80mm square 

£4.975 
P. Sr P. extra 

umaulCl 

DR -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 550kc /s- 30me /s. FET, 
S Meter, Variable BFO for SOB, Built -in 
Speaker, Bandspread, Sensitivity Control. 
220/240v. A.C. or 12v. D.C. 12Q` x dg" x 7". 
Brand new with instructions. £25. Carr. 3701, 

LAFAYETTE HA -000 SOLID STATE 
RECREIVE 

.e. 
General coverage 
150- 400kc /s, 550 
kc /s- 30mc /s. FET 
front end. 2 meth. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter, S. Meter, Bandspread. RF Gain. 15" x 
95" x 8',-". 18 lbs. 220/240v. A.C. or 12v, D.0 
Brand new with instructions. £45. Carr. 50p. 

LAFAYETTE 
HA -800 
SOLID STATE 
AMATEUR 
COMMUNICATION 
RECEIVER 

3.5 -4, 7 -7.3, 14- 14.35, 21- 21.45, 28 -29.7 
50 -54 me /s. Dual conversion, 2 mech. 
filters, product detector, variable BFO, S 
Meter, 100kc /s calibrator. 220/240v. A.C. or 
12v. D.C. 15" s 9p" x 85 ". 18 lbs. Brand new 
with instructions. £5750, Carr. Paid. 
(100kc /s Crystal £1.975 extra.) 

FULL RANGE OF TRIO 
EQUIPMENT IN STOCK 

EDDYSTONE VHF RECEIVERS Model 770R 
19 -165 Me /s. Excellent condition. £150 
VOLTAGE STABILISER TRANSFORMERS 
180 -260v. input. Output 230v. Available 
150w or 225w. £1250. Carr. 25p. 

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

150 W. £2375 P. & P. 171p 
300 W. £8.25 P. & P. 225p 
500 W. £4.970 P. & P. 32/p 

1000 W. £7.25 P. & P. 371p 
1500 W. £8.975 P. & P. 425p 
5000 W. £80.00 P. & P. £1 

SOLID STATE VARIABLE A.0 
VOLTAGE REGULATORS 

Compact and panel 
mounting. Ideal for con- 
trol of lamps, drills, 
electrical appliances etc. 
Input 230/240v. A.C. 
Output continuously 
variable from 20v -230v. 
Model MR 2305 5 amp 
68 x 46 x 43mm £8875. 
Model MR 2310 10 amp 
90 x 68 s 6 Omm £11970. 
Postage 125p. 

"YAMABISHI" VARIABLE 
VOLTAGE TRANSFORMERS 

Excellent quality . Low price . Immediate delivery 
MODEL S -280 MODEL S -260 B 

General Purpose Panel Mounting 

Bench Mounting 
1 Amp £5.50 

2,5 Amp £8.821 
1 Amp £5.50 Please add postage 

2.5 Amp 68 -75 ALL MODELS 
5 Amp £9.75 INPUT 230 VOLTS, 
8 Amp £14.50 50/60 CYCLES, 

10 Amp £18.50 OUTPUT VARIABLE 
12 Amp £21.00 0 -260 VOLTS. 
20 Amp £3700 Special discounts for quantity 

G.WSMITH & CO.( £/)E) LTD 
27 TOTTENHAM CT. RD. LONDON, W-1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01- 2620387, 

OPEN 9 -6 MONDAY TO SATURDAY 

All Mail Orders ío- 
11-12, Paddington Green, 

London, W. 2 
Tel: .01- 2626562 
(Trade supplied) 
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LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS SPEAKER MATCHING 
All cabinets are new and carefully designed acoustically with speakers mounted on kin. chipboard baffles. All TRANSFORMERS 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

ADASTRA DOUBLE 5 stereo solid state 
amplifier housed in handsome 
cabinet veneered in natural 

'/ teak. Size I I+ x 6 x 5 =,in. 10 
I Transistors -power output 5 

watts peak per channel. 220 - 
240v A.C. Output impedance 12 to 

15 ohms (our Cowdrey speaker system 
eminently suitable). Smart blue escutcheon. E14.70. P. & P. 60np. 

CARTRIDGES 
Stereo : Sonotone 9TA H/C Diamond £2.40. Ronette S105 Medium 
Output, £1.40. 5106 High Output £1.40. Acos GP93 I Sapphire, 
£1.90. GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, 
£1.75. Japanese equivalent to B.S.R. TC8s, £I.75. P. & P. 7np 
on each. 

CAXTON COLUMN 
This is a column cabinet 2n x 5} x 5;1-in. deep 
finished in black or woodgrain cloth with blue 
or grey Vynair front. Keyhole slot for wall 
mounting. Fitted with three speaker units. 
9 ohms impedance. Handles 8 watts. Makes all the 
difference in quality and volume of tape recorders 
and record players. Real bargain at £2.95. P. & P. 
57np each. 

SPEAKERS 
E.M.I. 13¡ x 8in, 3 ohm £2.50, 15 ohm. P. & P. 30np. 
E.M.I. 13} x 8in. fitted two 2, in. tweeters, 15 ohm 

£4.50. P. & P. 30np. E.M.I. 13,1 x 8in. (IS ohm) Hi -Fi quality 
£6.25. P. & P. 30np. Bakers 12ín. 25 watt 8 and 15 ohms £7. 
P. & P. 30np. Eagle Crossover 90np. P. & P. 5np. 
Xtal lapel Mike, 40np. P. & P. 5np. 
Tel. P.U. 67np. P. & P. 5np. 

VYNAIR 
Widths from 40 to 54 in., 75np yd. off 
roll. P. & P. IOnp, $ yard 40np. P. & 
P. lOnp. Send 5np stamps for samples. 

IMP 
Wedge shaped extension 
speaker 7} x 64 x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
£1.25. P. & P. 36np each 

TRANSISTOR 
SPEAKERS 
3 in. 35 ohm. 50np. P. & P. 7np. 

BROADWAYELECTRONICS (Nr. Tooting Broadway Underground Station) 
92 MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01. 672 3984 (Closed all day Wednesday) 

3, 7, 15 ohms, 8 watt, 70np. P. & P. 
I7np. 

MONO 
GP.91 Stereo Compatible £1.25. 
Acos GP67 /2 will replace Collaro and 
Garrard Mono cartridges, 95np. 
T.T.C. Crystal High Gain, 75np. 
B.S.R. TC8H Jap. equivalent £1.25. 
P. & P. 7np.. 

THE 

SHELLEY. 
Size 21 x I I x 
6 +in. 
An extremely 
elegant speaker 
system made 
of 12mm. chip- 
board covered 
with teak lea - 
thercloth with mottled 
Vynair front. 
This unique 
system uses 
three ex TV 
speakers. 
Carefully 
matched and 
tested. Will handle 10 watts and 
will match 8 ohms impedance. If 
preferred the speakers can be wired 
in series parallel to match 3 ohms 
impedance. A real bargain at £4.95 
plus 70np P. & P. MATCHING 
TRANSFORMER for 15 ohms 80np 
post free. 

F4MT4Sl/C 8ARG41M OFFER/ 

TRANSEUROPEAN 
Transistorised Stereophonic High Fidelity 

AM, /FM Tuner Amplifier System. 

1111=1111:111 

F 
() 

This system includes this elegantly styled solid state Teak finished cabinet 
tuner /amplifier. Covering VHF /FM, Medium and long wavebands. The 
latest 4 Speed B.S.R. Mono /Stereo record changer with 2 -10in. x 6in. 
matching elliptical speakers. A complete Hi -Fi Stereo Radiogram 
at less than half normal price. SPECIAL OFFER 
Easily fitted no technical 
knowledge necessary. 

Credit Terms avail- 
able. First monthly 
payment of £5.83 fol- 
lowed by 9 monthly 
payments of £4.95. 
Total Credit Sale Price 
£4950. Send £5.83 today. 

FABULOUS VALUE 
Transistorised Stereo Hi -Fi Record Player 
Build your own Hi -Fi Record Player with the Serenade fully tran- 
sistorised amplifier which comes complete with 2 -10in. x 6ìn. 
speakers and the latest 4 Speed BSR Speed Stereo /Mono Record 
Changer. Credit terms Ist monthly payment £2.46 fol -. 

£ {o P. 
lowed by 9 monthly payments of £3.38 (Total 

U Sky c/s price £33.80). Send £4.26 today. 

EASY TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. - - - CALLERS WELCOME_ _ -al 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

Name 

P. 

644 
6 P. 88p 
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ddress P7/71. 
100, Chase Side London N.14 II 
Tel :01 -886 3733/9666 - - -- - - - - - -. 

-- 

EX RENTAL TV's 
19" - £29.95 

23" - £39.95 

All Channels 405/625 
2 Years Guarantee. 

I Free List by return. 

17" Slim line TV's £11.95, 19" Slim line TV's £15.95. Guaranteed 2 years. 
Send for List. Carr. á Ins. all sets £1 -95. Daily demonstrations to personal 
shoppers, 

TEAK HI -Fl STEREO CABINETS £14.95 
Brand New 44" wide X 16" deep X 18" high with Legs. A superb piece of 
furniture. Carr. £1.00. 

TRANSISTOR GANG CONDENSERS 30p. Minature AM Post3p. 
Precision Tape Motors £1.95 famous manufacturer. 200/250V. Post 20p. 

Transistor Radio Cases: 25p each. 
Size 93" X 6r" x 3$ ". P. A P. 15o. 
SPEAKERS SOp 2 +" 8U BRAND 
NEW. P. 6 P. 5p. 

TRANSISTORS Post Free 

AC 126 AF 179 OC 81 
AC 128 OC 44 OC 81D 
AF 114 OC 45 
AF 117 OC 71 15p each 

POTENTIONMETERS 23p each 

TV TUBES 
GUARANTEED 

REBUILT 
2 YEARS 

Doubled 
Switched 500 KS-2/500 KG 3,-" shaft IF 

17" & 19 "- £5.95, 
£6.45. 

Bowls. Carr. 53p. 

LTD. 
Park. E.12 

for Free List 

hed 
e 

Switc 500 K12 /100 KG 2" shaft 

Double 
Sswitched 1 MEG /100 KG 11" shaft 

Post. á Pack. 5p.-4 for 10p 

KNOBS 100,000 to 
clear (Brand New) 
100 assorted Radio á T.V. knobs 50p. 
Postage 25p. (If you require sets 2 to 
6 just ask) 

DUKE & CO. (LONDON) 
621/3 Romford Road, 
Phone 01-478 6001 -2 

14 " -£3 95, 
21" & 23 "- 
Exchanged 

Manor 
-3 Stamp 

www.americanradiohistory.com

www.americanradiohistory.com


EL ECTRÖ ALOE 
EVERYTHING BRAND NEW & TO SPEC LARGE STOCKS NO SURPLUS 

BARGAINS IN NEW SEMICONDUCTORS all power types supplied with free insulating sets 
MANY ITEMS AT NEW REDUCED PRICES 

1N914 5p 2N2905A 47p 40361 55p BC148 Op BFX87 29p 
1N4148 5p 2N2924 20p 40362 68p BC149 10p BFX88 28p 
2N696 20p 2N2925 22p AC107 46p BC153 19p BFY50 289 
2N697 22p 2N2926 lip AC126 20p BC154 20p BFY51 209 
2N706 12p 2N3053 27p AC127 20p BC157 12p BFY52 231 
2N930 29p 2N3055 651 AC128 20p BC158 llp BSX20 18p 
2N1131 36p 21,73702 13p AC153K 22p BC159 12p C407 17p 
2N1132 40p 2N3703 13p AC176 16p BC167 llp MC140 25p 
2N1302 19p 2N3704 13p ACY20 20p BC168 lOp MPS6531 35p 
2N1303 19p 2N3705 13p ACY22 18p BC169 llp MPS6534 30p 
2N1304 23p 2N3706 13p 'AD140 56p BC177 14p NKT211 25p 
2N1305 33p 2N3707 13p AD142 50p BC178 13p NKT212 259 
2N1306 33p 2N3708 18p AD149 60p BC179 149 NKT214 28p 
2N1307 36p 2N3709 18p AD161 33p BC182L lOp NKT274 18p 
2N1308 86p 2N3710 13p AD162 369 BC1831, IOp NKT403 6559 

2N1309 36p 2N3711 18p AF114 30p BC184L llp NKT405 79p 
2311613 239 2N3794 15p AF115 Sop BC212L 16p 0071 29p 
2311711 28p 24.73819 35p AF117 28p BC213L 16p 0081 25p 
2311893 54p 2313906 35p AF124 SOp 31C2141, 18p 0083 209 
2N2147 95p 2314058 13p AF127 28p BCY70 19p ZTX300 17p 
2312218 34p 2314059 lOp AF139 38p BCY71 839 ZTX301 17p 
2N2218A 48p 2314060 llp AF239 38p BCY72 15p ZTX302 22p 
2312219 88p 2N4061 lip ASY26 27p BF115 28p ZTX303 229 
2N2219A 53p 2314062 12p A0Y28 27p BF167 2ßp ZTX304 27p 
2312270 62p 2314124 180 31C707 12p 8F173 19p ZTX500 189 
2N2369A 19p 2314126 27p BC108 llp BF194 14p ZTX501 21p 
2N2483 35p 2314284 15p BC109 12p BF195 15p ZTX502 25p 
2312484 42p 2314286 15p BC125 15p BFX29 319 ZTX503 229 
2312646 54p 2N4289 15p BC126 22p BFX84 25p 327X504 52p 
2312904A 42p 2314291 15p 0C147 lOp BFX.85 349 327%530 27p 
2N2905 44p 2314292 150 

Appointed distributors for 
SIEMENS (U.K.) ,LTD. - 

NEWMARKET TRANSISTORS 
E. GRINSTEAD ELECTRONIC 

COMPONENTS 

PEAK SOUND PRODUCTS 

BAXANDALL SPEAKER SYSTEM 
Designed by Peter Baxandall. 
Superb reproduction for its 
size. Handles 10 watts with 
ease. Uses FLAC 15 4 59R14109 
speaker Unit Kit £13.90 nett; 
built £19.42 nett. 

MAINLINE AMPLIFIER KITS 
RCA /SGS designed main amplifier kits. 
Input rensitivity 500 -700mV for full output into 852. 

Power Kit price Suitable unreg. 
including power supply 

components kit 
12W £8.40 nett £4.82 
25W £9.50 nett £4.92 
40W £10.50 nett £8.03 
70W £12.80 nett £8.87 

RESISTORS 
Code Power Tolerance Range Values 1 to 9 

available 
10 to 99 100 UP 

(see note below) 
C 1 /20W 5% 8252 -220K S2 Ell 9 8 7.5 
C 1 /8W 5% 4752 -330K 52 1124 1 0.8 0.7 
C 1 /4W 10% 4.712 -1035 12 E12 1 0.8 0.7 
C 1/2W 5% 4.752 -10M3 E24 1.2 1 0.9 
C 1W 10% 4.752 -103512 Ell 2.5 2 1.8 
MO 1/2W 2% 1012 -13512 E24 4 3.5 3 
WW 1W 10 %}1/2012 0.2212 -3.912 E12 7 7 6 

WW 2W 5% 123 -10K12 E12 7 7 
WW 7W 5% 1211 -10K12 012 9 9 8 

Codes: O = carbon film high stability tow noise Prices are in pence each for same ohmic value and poise, 
MO = metal oxide Electrosil TR5 ultra low noise 

WW = wire wound Plessey. 
rating, NOT mixed values. (Ignore fractions of 1p. on total 
value of resistor order) 

Values: 
E12 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 

68, 82 and their decades. 
E24 denotes series: as E12 plus 11, 13, 16, 20, 24, 30, 36, 

43, 51, 62, 75, 91 and their decades. 

ZENER DIODES 
5% full range E24 values; 400mW: 3-7V to 30V 15p each 
1W: 6.8V to 82V 27p each 1.5W: 4.7V to 75V 60p each 
Clip to increase 1.5W rating to 3 watts (type 266F) 4p. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 22012, to 3.2M 52 12p 
Single gang log 4.7K 52 to 2.2M 12 120 
Dual gang linear 4.7K 12 to 2.2M 12 42p 
Dual gang log 4.7K 12 to 2.2M 12 42p 
Log /antilog 10K, 47K, 1M 12 only 42p 
Any type with 5A D.P. mains switch, extra 1211 

Please note: only decades of 10, 22 and 47 are available 
within ranges quoted. 

CARBON SKELETON PRE -SETS 
Small high quality, type PR, linear only 10052, 220 12 

4700,1K,3K1, 4K7. 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2352, 5M, 10M SZ Vertical or horizontal mounting 5p 
each. 

ENAMELLED COPPER WIRE even No S.W.G. only. 
2oz reels 16.22 S.W.G. 25p; 24 -30 S.W.G. 30p; 32 -34 S.W.G. 
38p; 36 -40 S.N.G. 35p; 4oz reell 16.22 S.W.G. only 42p. 

ELECTRO-l1ALIR 

MULLARD polyester C280 series 
250V 20% 0.01; 0.022; 0033, 0047 8p ea. 0068; 
0.1, 0.15 4p, 0.22 5p, 10%: 0.33 7p, 0.47 Sp, 0'68 11p, 
1µF 14p. 1.5µF 21p, 2.2µF 24p. 

MULLARD SUB -MIN ELECTROLYTIC 
0428 range axial lead Op each 
Values (µF /V): 064/64; 1/40; 16/25; 2.5/16; 2.5/64; 4/10; 
4/40; 5/64; 04/04; 64/25; 814; 8/40; 10/2-5; 10/16; 10/64; 
125/25; 16/40; 20/16; 20/64; 35/04; 25/25; 32/4; 32/10; 
32/40; 32,164; 40/16; 40/2-5; 50/6.4; 50/25; 50/40; 64/4; 
64/10; 80/2.5; 80 /16; 80/25; 100/64; 125/4; 125/10; 
12146: 160/2-5; 200/64; 200/10; 250/4; 320/2.5; 320/64; 
400 /4; 500/25. 

30 WATT BAILEY AMP. PARTS 
Sensitivity 1.2V for full output into 812 
Transistors and PCB for one channel £6.36 
Transistors and PCB for two channels £12.72 
Capacitors and resistors (metal oxide) £1:95 per channel 
Complete unregulated power supply kit £4.75 
Suitable heatsink 1013N 400C, 55p 

INTEGRATED CIRCUITS 
PLESSEY SL403A Now only £2.10 nett 3W into 7.512 for 
18V supply. Application data sent 10p. 
SINCLAIR IC10 complete with instruction book giving 
amplifier circuit details and range of applications. 

£2.95 nett. 
Components pack for stereo inc. mains transformer, 
controls etc. £4.75 nett. 

S -DeCs puts an end to birds nesting 
Components just plug in -saves time -allows re -use of 
components. S -Dec (70 points), £1.00 
Complete T -Dec, may be temperature -cycled (208 points) 
£2.50 Also µDees and IC carriers. 

LARGE CAPACITORS 
High ripple current types: 1000 /25 28p; 1000/50 41p; 
1000 /100 S29; 2000/25 87p; 2000/50 57p; 2000 /100 £1.44; 
2500/64 77p; 2500/70 98p; 5000/25 82p; 5000/50 £110; 
5000 /100 £8.91; 10000/25 11.40; 10000/50 £2.40. 

COMPONENT DISCOUNTS 
10% on orders for components for £5 or more. 15% on 
orders for components for £15 or more (No discount on 
nett items). 

POSTAGE AND PACKING 
Free on orders over £2. Please add 10p if orders under £2. 
Overseas orders welcome: carriage and insurance charg- 
ed at cost. 
Send S.A.E. for latest list. Prices subject to alteration with- 
out notice. 

NEON INDICATOR LAMPS 
Chrome bezel, round red NR /R, 24p; chrome bezel, 
round amber NR /A, 24p; chrome bezel, round clear 
NR /C, 24p. Neon, square red type L85C /R, 17p; amber 
type L85C /A, 17p; clear type L85C /C 17p. All above are 
for 240v. mains operation. Filament types: 6v. 0.04A square 
red type LSSC /R -6v., 20p; 6v. 0.04A amber type LOW/ 
A -6v., 20p; 6v. 0.04A clear type, L85C /C -6v., 20p; 6v. 
0.04A green type L85C /G -6v. 20p; 12v. 0.04A LS5C /R -12v. 
23p; 28v. 0.04A LS5C /R -28v., 281, 

DIN CONNECTORS 
Loudspeaker .. 
Audio .. 
Audio .. 
Audio .. 
Audio 
Audio .. 

2 -pole 
3 -pole 
4 -pole 
5 -pole 180deg. 
5 -pole 240deg. 
6 -pole 

ping 

13p 
14p 
15p 
15p 
15p 

socket 
10p 
10p 
12p 
12p 
12p 
13p 

CORED SOLDER -60/40 alloy, 20 s.w.g. 8oz. reel, 65p. 
llb. reel £1:20. 
Handbook 01 transistor equivalent and substitutes, 40p. 
(Postage 3p if ordered alone). 

(Dept. PW.671) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 
Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 5533 & 4757 (STD 0784 -3) Telex 264475 
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AJOBIN 
COMPUTER 

AJOD 
FOR iu:i 

IN 4 WEEKS FROM NOW YOU 
COULD BE IN 

In these uncertain times one thing is certain : W erever else 
redundancy strikes, your future in the computer industry 
is secure. With pay prospects of over £40 a wee as a 

computer operator. 
Unlike computer programming no spècial educ.tional 
qualifications are needed. Just a 4 week course ith 
L.C.O.T.C. 
Impossible? No. We are the only commercial co puter 
school offering a revolutionary new course in computer 
operating. Direct from the U.S.A. 
A sensational new teaching technique that uses he latest 
audio- visual aids plus actual 'hands on' experie ce to 
familiarise you with the world's leading comput rs. 
In the next five years alone, 144,000 new operate rs will be 
needed. You could be one of them- because the vast 
majority of people can become successful comp ter 
operators- trained the new L.C.O.T.C. way. 
Telephone: (01) 7342874 NOW! 
Or post the coupon today for full details FREE a d without 
obligation. 

London Computer Operators Training Centr 
C17, Oxford House, 9/15 Oxford Street, London, W.1. 
Telephone (01) 734 2874. 
127/131 The Piazza, Dept. C17, Piccadilly Plaza, Manch =ster 1. 
Telephone (061) 236 2935. 
Please send me your free illustrated brochure on exclusiv Eduputer 
"hands on" training for computer operating. 

Name 

Address 

Tel : --- R - - - -- -- 
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Selections from FELSTEAD ELECTRONICS' List 
(Sent free for stamped addressed envelope to address below) 
Transistors etc. AC126 121p. AF115 15p. AF116 15p. AF117 20p. 0A5 71p. OAIO 71p. 
0A81 7$p. 0A85 71p. 0C23 820p. 0C25 80p. 0026 370p 0C28 42141. 0035 4211). 0044 
14p. 0045 121p. 0071 121p. 0072 121p. 0075 12á;p. 0081 12áp. 0081D 121p. 00821) 
121p. 00170 20p. 00171 121p. Many more in list. S.D.R. BY100 800pi, 14p. 6 amp series: BYZ13 300piv 20p. BYZ12 600piv 25p. BYZ11 900piv 30p. BYZ10 1200piv 85p. 
(Charges 6 }p up to 11, paid for 12 and over). Sub -Min Transformers: OUTPUT 3II for 0072 etc.) 14p (up to 6 61p). MULTIMETER. Our famous 2000052 per V £482} (15p). 
Details and other in list. SOLDERING IRON. Slim, modern, British highspeed 8e, all parte replaceable, highest quality, full guarantee: 2111 (10p). DIAMOND STYLII Re- 
placements for BSR TC8 /LP, TC8/8, TCOLP /STEREO: COLLARO '0' RONETTE 
BF 40LP: Garrard GC2 /LP and GC8 /LP ACOS GP65/67, all at 40p (6p). ACOS GP73, 
OP91; MR ST4 (ST3, ST5), ST8 (ST9): SONOTONE STA, 9TA, 9TA110: PHILIPS 
AG3306, 3060 (3063,. 3066, 3301, 3302, 3304); Garrard GKS 25 and many other types 
all at 75p (6p). All are of the AG3306, 3060 (3063, 3086, 3301, 3302, 3304): Garrard 
GKS25 all at 75p (6p). All are of the very highest quality. DOUBLE DIAMOND: ST4 
(ST3, ST5); ST10 (ST9, ST8): 9TA, 9TAHC, 3306, GP91 (For GP92, GP93, GP94 cart- 
ridges): GP91SC for all GP91 -SC Cartridges: All at 51.50 each (6p). PICK -UP CART- 
RIDGES. All standard fittings and stylii. MONO GP67/2 80p. STEREO- COMPATIBLE 
(MONO) GP31 /SC £1.10 STEREO GP93 £1.30. STEREO CERAMIC GP94 51.85. 
SONOTONE STEREO 9TAHC (DIA.) 22.40. COLORING G850 £4871. G800 58.50. 
G800E £1350. 0800 SUPER E £1950 (61p all types or Reg. Post, 221p). STYLI' FOR 
ALL ABOVE TYPES, including GOLDRING available. RECORDING TAPE. Still the 
finest quality British Mylar available: Standard 5" 600ft. 38p. 5$" 900ft. 50p. 7' 1200ft. 
58p. LONG PLAY 5. 900ft. 50p. 51" 12000. 56p. 7" 1800ft. 90p. (71p on 5" and sr, 
9p on 71. MICROPHONES Crystal Mic 91, hand /desk 81p. MIC45. Curved metal hand - 
grip £10e. CM21 Grey hand desk 521p. Stick '60' £1.2). CM70 "Planet" machined metal 
tapered stick type with neck cord, adaptor to fit floor stands £1.471 (all 9p). LAPEL 
(or band) with clip 3211) (6p). All are fitted with leads. Dynamic MS10 60K it for desk, 
tapered with base and slide -out adaptor £1.971. MS11. Similar, but fixed on swivel swan 
neck to switch -fitted base, 52.221 (Either 15p). Type 209 Cardioid ball, 50K /600 S2, omni- 
1ir., built -in vol. control, on /off switch, special lead, handle (as good as money can buy) 
£6.80. UD130 UNI -Dir. Ball., MESH, 50K /600 0, ADAP., CABLE, JACK PLUG 
54.80 (20p). DM160. OMNI -DIR., Ball, 50K Cable adaptor £3.875 (271p either). 
MICROPHONE INSERTS. Dia., 1-75' OR (PV either size 270p (6p). EARPIECES with 
lead and min. lack plug (2.5 or 3.5 mm., state which). Magnetic 9p Crystal (3.5 only) 249 
(Up to 3 for 6p on any). HEADPHONES De -luxe STEREO 8 -16 Ohms £2474. Same, 
fitted vol. control each earpiece 54.20. Both have lead and stereo jack plug (171p). 
HIGH RES. 2000 ohm. Adjustable 920p (121p). SPEAKERS. 12- ROUND fitted tweeter, 
3 or 15 0 (state which) £1.870 (270p) or for Stereo £4.25 pair, Barr. paid 21" 3 OR 8 Sa 
(state which 871p (6p). EMI 13" x 8", 3 or 150 (state which) £2120 (25p) with two 
tweeters and crossover network 1552 £375 (25p). VIBRATORS. Genuine Plessey 12V 
4.pin non -synch. 121HD4, 2 }" ex. pins. 271p. 12V 7 -pin Synch. (12SR7) 520p. (Both 
types (31p per vibrator). CONNECTING WIRE. Packs of 5 coils asstd. cols. ea. coil 5yds. 
Solid core 149 (6p). Flexible 16p (71p). Super thin for transistor wiring 16p (6p). PICK - 
DP WIRE. Super thin twin flex, screened and sheathed Sp yd. (6p up to dyds. -over free). 
RETRACTABLE Flee. Leads. (Curlier) Eft. phonoplug ea. and 220p. 12ft. 39p. 6ft. phono 
Plug/phono socket other end 25p. 120. 42)p (Sp per lead all types). BATTERY ELIMIN- 
ATOR. 240V AC input 3, 6, 71 a 9V. DC output at 400 m /a. Two switches. leads, pilot 
light and universal adaptor for all trans. appliances including all makes cassette tape 
recorders and players £8.15 (24p). SEND S.A.E. for full free lists -Small 3W and 71W 
trans. amplifiers, Electrolytics, Vol. Controls, all types of radio switches, car and portable 
expanding aerials, Meters, Test prods, all types of Brit. and Cont. standard and min. 
plugs and sockets, SDR's, Thyristors, cros. clips (various) terminals, etc. etc. and 

Special Offer" lines at lowest possible prices. 
FELSTEAD ELECTRONICS (PW 46) 

LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 
Cash with order only. No COD or Caller Service. Charges (Min. 6p) in brackets after ell 
items. Regret Orders under 25p excluding postage, unacceptable. SAE please for enquiries 
or cannot be replied to. Changers applyG.B. and Eire only. Overseas orders welcomed 
(lists free overseas). 

When in LUTON, BEDS, you must visit the 

SELF -SERVICE RADIO COMPONENTS SHOP 

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

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

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 

NEW VALVES! Guaranteed and Tested 
24 -HOUR SERVICE 

IR5 27 30P4 -60 EB91 11 EF184 40 PC1r801 82 PY801 45 
I95 21 30P19 80 EBC33 88 EL33 54 PCF802 44 R19 41 
IT4 16 30PL1 41 EBF89 40 EL84 44 PCF805 s138 U25 88 
354 28 30PL13 -77 EC081 .17 EY51 48 PCL82 .33 U26 .59 
3V4 87 30PL14 47 ECC82 20 EY86 41 PCL84 85 U191 .80 
5Y3GT 27 CORM .85 ECC83 23 EZSO 42 PCL85 42 U251 .70 
6/3oL2 57 DAF91 .21 ECF80 38 EZ81 28 PCL86 40 U329 .70 
6AQ5 25 DAF96 45 ECF82 48 GZ37 70 PFL200 .54 UBF89 41 
6BW7 57 DOOM 80 ECH35 27 KT61 .54 PL36 .49 UCC85 .38 
6F1 80 DF91 .16 ECH81 28 KT66 82 PL81 48 UCH81 .82 
6F23 70 DF96 45 ECL80 38 1778 45 PL82 .31 111CL82 .34 
6F25 60 DK91 27 ECL82 41 PC86 .49 PL83 44 UCL83 .49 
25L6GT 22 DK92 -41 HOLM 47 PC88 .49 PL84 UF89 80 
30015 62 DK96 47 EF39 .22 PC97 49 PL500 54 UL84 82 
30018 83 DL92 28 EF80 24 PC900 35 PL504 .85 UY85 27 
30F5 72 DL94 47 EF85 28 PCC84 31 FY32 .54 Z77 48 
30FLI . 82 DL96 .37 EF86 31 PCC89 46 PY33 .54 
30FL14 70 DY86 .26 EF89 24 PCC189 50 PY81 .26 
30L15 60 DY87 .26 EF91 .12 PCF80 .59 PY82 28 
30L17 71 EABC80 41 EF183 .29 PCF86 .45 PY800 85 
Postage on 1 valve 5p, on 2 or more valves 3p per valve extra. Any parcel insured against 
damage in transit 3p extra. Office address no callers. 

GERALD BERNARD 
83, OSBALDESTON RD., STOKE NEWINGTON, LONDON, N.18 
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PHILIPS STEREO AND MONO pi 
AUTOCHANGER 

£9.75 Peat 
25p 

Precision hi../1 quality 
at bargain price.,ÿ 
Silver and grey - ,. ... . «r.>. 

deck enamelled finish. 10tin. din. turntable 4 .peed,, 
16, 334 45 and 78 rpm. Plays 7, 10, 12in. discs which 
can be mixed. Fitted renowned Philips plug -ia pick -np 
GP130 with diamond stylus LP Stereo;EP and Sapphire 78. 
Sensitivity 100mV. Frequency .response 30cps- 18Ka /s. 
Lightweight etybis pressure 8 -6 grammes. Board size 
required 14 X 12,:in. Above dim Below 21in. 

PHILLIPS PORTABLE PLAYER CABINET 
Size 18 X 151 X 71111. Cut for above deck. Amplifier space 
14 x 5 x Si in. Satin aluminium front grille. Really smart 
appearance. Black /White or Green(Grey. f4 Post 
Chrome fittings. 25p 

BSR C.109 SUPERSLIM 
STEREO AND MONO CHANGE' 

fflfft 

Plays 12 ", 10" or 7" records. 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC .200/250v. 
Size 181 x 111ín. 
Above motor board Ssiu. r 
below motor board 21m. 
with STEREO add MONO XTAL £7.7 Post 5 
GARRARD PLAYERS with Sonotone 9TA Cartridges. 
Stereo Diamond. and Mono Sapphire. SP25 Mk II £15 
Model 3500 Stereo and Mono Autochanger 214. Poet 25p. 
RECORD PLAYER PORTABLE CABINET 

- 13.75 Space for amplifier and autochanger. Post 25p. 
RCS DE -LURE 3 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 3 watts output. Tone 
and volume controls. Isolated mains transformer, knobs, 
loudspeaker valves ECL82, EZ80. ,r 
Response 50- 12,000 cps. Sensitivity 200mV, Post 25p, f 4 
ROC 2 WATT AMPLIFIER with loudspeaker f3 and valves 00182 and UY85 Post 25p 
R.C.S. TEARW¢OD BASE. Ready cut out £2.75 for mounting (State player make and model) 
R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2.75 Durable tinted plastic, attractive appearance. 

EMI PICK -UP ARM with mono xtal and stylus £125 
EMI JUNIOR 4 SPEED RECORD PLAYER E3 Poet 

d. Mains operate motor, turntable and pick up 25p. 
HI -FI PICK -UP CARTRIDGES. Diamond Stereo/Mono. 
9TA £2,90; 9904 £2 75; GP93 £2.25; Mono 0991 £1.50; 
GC8 £1.25; GP67 95p. ACOS L.P. only 50p. 
All standard fixing complete with stylus. 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial.. 65p Spare Corea Sp 
Ose. P50(1AC Sop Driver Trans. LFDT4 . 50p 
I.F. P50 /2CC 470 kc /a. 33p Printed Circus;, PCA1 . 50p 
Srd I.F. P50 /3CC 33p J.B. Tuning Gang 85p 
P51 /1 or P51/2 S3p Weyrad Booklet 10p 
P50 /3V S3p OPTI 55p 
Mallard Ferrite food 8 x lin. 20p, 6 x lip. 25p. 

VOLUME CONTROLS 1 80ohm Coax 4p. yd. 
Long spindles. Midget Size ; BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or - AERAXIAL -AIR SPACED 
LIN. L/S 15p. D.P. 25p. 40 yd. £1;40; 60 yd. £2. 
STEREO LIS 55p. D.P. 75p. FRINGE LOW LOSS' 

O yd. Edge 5K. S.P. Transistor 25p Ideal 625 and colour. P 
WIRE -WOUND 3 -WATT POTS. WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 10 Q to 30 K., "IC LONG SPINDLE An 
Carbon 30 K to 2 meg. l' 110 OHMS to 100 K. --r 

VEROBOARD 015 MATRIX 
21 x Sin,19p.2# x nun. 16p.31 x 3Iin.19p.3i x 5in.26p. 

EDGE CONNECTORS 16 way 25p; 24 way 38p. 
PINS 36 per packet 17p. FACE CUTTERS 38p. 

S.R.B.P. Board 015 MATRIX 2 1in. wide Sp per 
31 in. wide 4p Per 1 in.; Sin, side Sp per lin. (up to 17in.). 
S.R.B.P. undrilled -,lin, Board 10 x Sin. 15p. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. Skin. aides. 
8 x 4in. 45p; $ x Sin. 50p: 10 x Iii. 70p; 14 x 9in. 90p; 
18 x Bin. 90p; 12 x 3in. 50p. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 8p; 8 x bin. 15p; 
10 x lin. 17p;.12 x 8in. 2311; 14 x Sin. 27p; 12 x 12in. 32p. 
l; inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
2 p. 2 -way, or 2 p. 8 -way or 3 p. 4 -way 25p each. 1 p. 12 -way, 
or 4 p. 2 -way, or 4 p. 3 -way 25P. 
1 inch DIAMETER Waveehange "MARITO" 1 p. 12 -way, 
2 p. 8 -way, 3 p. 4 -way, 4 p. 3 -way, 6 p. 2 -way, 1 water 80p, 
2 wafer 90p. Extra wafers up to six 30p each. 
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p. 

ALL. PURPOSE HEADPHONES 
H.R. HEADPHONES 200 ohms Super Sensitive .. £175 
LOW RESISTANCE HEADPHONES 3 -5 ohms .. £200 
DE LUXE STEREO HEADPHONES 8 ohms .. £3.25 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 

Ì 
q 

ÌÌii'tiliiW°Illï 

ÌiINIÌIÌIIÌIÍÌíh, 

200/250 
v. A.C. 
Leaflet 
S.A.E. 

£2.35 
Post 150 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

!or Mike, Tape, P.O., Guitar, etc. 
Battery 9 -12v or H.T. line 200 -300v D.C. operation. 
Size 11 x 15- z } -. Response 25 e.p.s. to 25 Ku's. 26db gam. 
For use with valve or transistor equipment. 
Full instructions supplied. "P s 

Pot 
Brand new. Guaranteed. Details S.A.E. lop 

NEW S'UBULAR ELECTROLYTICS CAN TYPES 
2/350 . 14p 100/25V .. 10p I 16+16;500V .. 55p 
4/850 . 14p 250125V .. 14p 150- 650 /350V .. 35p. 
8/450V .. 14p 500/25V .. 20p 80+100/350V.. 58p 
15/459pV 15p 8+ß/450V 18p 32- 32/210V .. 18p 
32/456V 205 8 +16/450V 20p ! 32-632/450V . 33p 
25/25Y? 10p 18- 618/450V 25p 32-631 +321350V 43p 
50/50F .. 10p 32+- 32/850V 25p 1 100+50 +55 /355V481 
SIIB -*IIN. ELECTROLYTIC8.1, 2, 4, 5, 8, 15, 25, 30, 50,100, 
200mF 15V 10p 500, 1000mF 12V 18p; 2000mF 25V 352. 
CERAMIC IpF to 001 mF, 4p. Silver Mica 2 to 5000pF, 4p 
PAPER 350V -0.1 4p, 0.5 13p; 1mF 15p; 2mF 150V 15p. 
500VySS01 to 0.05 4p; 0.1 Sp; 0.25 8p; 0'47 25p. 
1,000V- 0001, 00022, 00047, 0.01, 002, 8p; 0-047, 01, 14p. 
SILVER MICA. Close tolerance 1% 2.2 -500pF 8p; 500 -2.200 
PF 1 2,700- 5,600pF 20p; 8,800pF -0.01, mid 30v; each. 
TWI BANG. "0 -0" 208pF +178pF, 85p; Slow motion drive 
385 +365 with 25+ 25pr, 50p 500pF slow motion, standard 
45p; Small 3 -gang 500pF £110. SHORT WAVE. Single 25pF 55p 
CRR ME TELESCOPIC AERIAL, swivel base, 23in. 20p. 
TUN Solid dielectric. 1009F. 500pF, 35p each. 
TRI Compression 30, 50, 70pF, Sp; 100pF, 150pF, 
8p; 250pF, 18p; 8000F, 750pF 10p; 1000 pF 10p. 
REC FIERS CONTACT COOLED . wave 60mA 38p; 
85m 48p. SILICON BYZ13 lop; BY100 30p; BY 127 30p. 
EX- OVERNMENT RECTIFIERS 250v, 200mA, 30p. 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 20p. 
RESISTORS. - w., } w., 209í, 1p; 2 w. Sp. 
HIGH STABILITY. 1 w. 2% 10 ohms to 1 meg., lop. 
Ditto 5%, Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 2; watt, 1 ohm to 8.2 ohms 10p 

Q MAX CHASSIS CUTTER 
C mplete: a die, a punch, an Allen screw and key 

#in 3P lin. 88p 1Sin. 98p 1 5io. £120 2 Ain. 22.21 'in, ß8p lin. 98p 1 in. £1.03 11in. £1.45 2;in. £2.88 
Sin. 84p 1', in. 98p 1 in. £1'08 2in. £1 99 lin.sq.£L 83 

AM -FM /VHF TUNING GANG 
Super quality small size 14 x 11 x. 

plis spindle l.t x lin. 385 + 
335 pF with 25 + 25 pF. British 
made. Geared slow motion drive 
8:1. Plastic dust cover. SBA tapped 
front vaing. Cast aluminium frame 

50p Post Free 

MAINS TRANSFORMERS ALL 
POST 

25 -0 -250 50 mA. 6.3 v. 2 amps, centre tapped .. £1.10 
25 -0 -250 80 mA. 6.3 v. 4 amp. 01.40 
25 -0 -250 80 mA. 6.3 v. 3.5 a. 8.3 v. 1 a. or 5 v. 2 a. £2.00 
350 -0 -35080 mA. 6.3 v. 3.5 a. 8.3 v. I a. or 5 v. 2 a. £2.00 

0 -0 -300 v. 120 mA., 0.3 v. 4 a. C.T.; 6.3 v. 2 a. _ £230 
NIATURE 200 v. 20mA., 6.3 v. 1 a. 21 x 21. x 2in. 75p 

M DGET 220 v. 45 mA., 8.3 v. 2 a. 20x21 x2in. 90p 
P.E AURORA TRANS. 12 +- 12v., 500mA £1.50 

NI -MAINS 20v, 100mA. 1; X 1 X 1;ín 50p 
H ATER TRANS. 6.3v. 2} a BOp 
Ditto lapped see. 1.4 v., 2, 3, 4, 5, 83 v, 15 amp.. - 809 

IG NERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
a 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80 v. £2.00 
1 mp., 8. 8, 10,12, 18, 18, 20, 24, 30, 36, 40, 48, 60, £2 ;00 
2 amp. e, 8, 10, 12, 18, 18. 20, 04, 3u, 36. 40, 48, S0. £3.00 
AUTO TRANSFORMERS 0- 115 -230 v. 
IdputlOutput, 150w. £2.00; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200 /250v. 
fog 6 or 12v., 1b amp., £120; 2 amp £150; 4 amp. £1.80. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12 v. outputs, 11 amp. 40p; 2 amp. 55p; 4 amp. S5p. 

All transformers Postage 25p extra. 

E.M I. 132 x 8in. 
LOUDSPEAKERS 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Basa res. 45 -60 cps. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 15p 
Also with twin tweeters, £4 With crossover, 10 watt. 
State 3 or 8 or 15 ohm.. Post 15p 
Recommended Teak Cabinet 
Size 16 X 30 x 9in. Post 25p £5 

£2.25 

;low MINi- MODULE £3.25 
(LOUDSPEAKER KIT Post 25p 
Triple speaker system combining on ready eut balle. 
# in. chipboard 15 in. x 85 in. Separate Bass, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 in. Bass 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- 15,505 cps. Full instructions for 3 or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
185 x 101 x 8in. Modern Design, 
dark grey Tygan covered baffle £5 Pont 25p 

Minimum Post and Packing ISp RETURN OF POST DISPATCH. HI -Fl STOCKISTS. 

RADIO COMPONENT SPECIALISTS 
List Sp. Written guarantee with every purchase. (Export: Remit cosh and extra postage.) 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER i 2in. MAJOR f9 
30- 14,500 c.p.s., 12in. 
double Cone, woofer and 
tweeter cone together 
with a BAKER ceramic 

,e magnet assembly having 
a flax density Of 14,000 
gauss and a total flux of 
145.000 Maxwells. Basa 
resonance 40 c.p.s. Rated 
20 watts. Voice coil, 
3 or 8 or 15 ohms. Post Free 

8 .', Module kit, 80- 17,000 e.p.a. 
with tweeter, crossover. 

s baffle and f11.50 instructions. 
BAKER "BIG- SOUND" SPEAKERS 

'Group 25' ' Group35' ' Group 50 
f' 12 inch f7 12 inch f9 15 inch f 19 25 watt 35 watt 50 watt 

3 or8urlb ohm 3or8 or 15 ohm 8or15 ohm 
TEAK III -Fl SPEAKER CABINETS. Fluted wood front 
For 12in. round Loudspeaker £9. Post 25p For 13 x Sin. Loudspeaker £5. Post 2Sp For TO x Bin. round Loudspeaker £4. Post 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft. 

THIS ELAC CONE TWEETER IS OF THE VERY LATEST DESIGN AND GIVES A HIGHER STANDARD OF PERFORMANCE THAN i , MORE EXPENSIVE UNITS. 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1.000 cps to 18,000 cps. Size 3# x 
3, x lin. deep. Rating 10 watts. 3 ohm or 
15 ohm models. £ I.90 Past lop 

TWO -WAY XOVER NETWORK 3000 c /s. 
With variable tweeter attenuator giving accurate high /low 
trequeacy balance. Mounted on panel Olin. x 4in. with 
control knob, tweeter and woofer leads and £ I 90 Post 
input terminals. Suitable for 3 to 8 ohm imp. lop 

000DMANS HEAVY DUTY 10in. WOOFER 
10w. Large ceramic magnet. Ideal P.A., Columns, £4 Hi Fi. 30- 12,000 cps. 
Horn Tweeters 2- 18ke /s, 101V 8 ohm or 15 ohm £1.50 
De Luxe Horn Tweeters 2 -18 KOs, 15W, 8 ohm £3. 
TWO -WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p. 
SPECIAL OFFER! 80 ohm, 24ín. dia.; 35 ohm. Sin. 
25 ohm, gin. dia.; fi x 9in.; 8 x Sin. £ I 

EACH 
15 ohm 35ín. dia; 7 x 4in.; 8 x Sin. TYPE 
3 ohm, 2S in, Sin, Sin. 5 x 3in. 7 x 4in. 
LOUDSPEAKERS P.M. 3 OHMS. Slin. £1.10; 8 x Sin, £1.25; 
8 x 2 5in. 90p; Sin. £1.75; 10 x 8in. £1.90. 
bin. WOOFER watts max. 20- 10,000 cps. 8 or 15 ohm. £1.80. 
ELAC 8 in. De Luxe Ceramic 3 ohm or 10 ohm £2.50. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Bin. dia. 4 watt; 10in. dia. 5 watt; 12in. dia. 6 watt 
3 or 8 or 15 ohm models £1.95 each. Post 15p. 
OUTPUT TRANS. EL34 etc. 25p; MIKE TRANS. 50 ;1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 5 watt push -pull 
for valves EL84 etc., 3, 8 and 15 ohms 85p, Post 20p. 

100 WATT ALL PURPOSE POWER AMPLIFIER 
4 inputs speech and mimic. Response 10- 30,000 cps 
Matches all loudspeakers. A.C. 200 /250V. f36 Post 
Treble and Bass Controls Details. S.A.E. Free 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

ILLUSTRATED EAGLE CATALOGUE 20p. Post Free. 
BARGAIN AM TUNER. Medium Wave. 
Transistor Superher. Ferrite aerial. 9 volt. £4 
BARGAIN 4 CHANNEL TRANSISTOR MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner E3 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Me ;s Sis Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. f10 Walnut Cabinet. Size 7 x 5 x 4iach 
BARGAIN FM TUNER as above less cabinet f7.50 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COAXIAL PLUG Sp. PANEL SOCKETS Bp. LINE 18p 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS Sp yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p, 
Chrome Lead Socket 45p. Phono Plugs bp. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 14p. DIN 
SOCKETS Chassis I -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pin 25p, DIN PLUGS 3-pin I8p; 5 -pin 25p. 
VALVE HOLDERS, Sp; CERAMIC Sp; CANS Sp. 

E.M.1. TAPE MOTORS 
120v. or 240v. AC. 1,200 r.p.m. 4 pule 
185mA. Spindle 0187 x 0.75in. 
Size 3 xII X 21in. (illustrated). E1.25 Post 15p. 
BALFOUR GRAM MOTORS 

120v. or 240e. A.C. 1,200 r.p.m. 4 pole 
SOtnA. Spindle 5 x 1/20. Size 850 
2; x 21. x l'in. Post 15p 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 p.m.(Wednesdaya 9 -I p.m., Saturdays 9 -5 p.m.) 

Buses 133, 68 pass door. S.R. Sen. Selhurst. Tel. 01- 5844665 
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Discoàound 
P. A. AND DISCOTHEQUE EQUIPMENT 

-A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT 
AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS. 

D.J. 102 Discotheque Mixer Pre -Amplifir 
4 inputs each with its own volume control plus 
master volume control, PFL monitoring and mie 
override ewitehes.. 
Size 10 }'a 44 x 4". 

Suggested Retail Price 225.00 

D.J. 105S P.A. Amplifier 
4 channel mixing facilities each with separate inputs 
and volume controls 30 watts r.m.s. power output 
A.C. Mains 0001250v A.C. Size 111" a 5" it 6'. 
Suggested Retail Price £4100 

D.J. 70S Integrated Mixer Amplifier 
Power output 70 watts r.m.s. 4 channel mixer with 
separate inputs and volume controls, plus master 
volume and separate basa and treble controls. 
Size 151" x 5 "',x 6 ". 

Suggested Retail Price £8300 

D.J. Disco -Amp 
Designed specifically for use with discotheques. 
Power output 100 watts r.m.s. Two mike inputs 
and two gram inputs, with independent volume 
controls plus bass and treble controls. 
Incorporates many exclusive features. 
Front panel air 161" x 7 ". 

Suggested Retail Price £8500 

D.J. 101 Mixer Pre -Amplifier 
Six inputs allow full mixing facilities for all types of 
equipment. 9v battery operation. Size 10 " s 2;,' x 4 :'. 
Suggested Retail Prise 814.00 

Discosound 40 Discotheque Pre -Amplifier 
Featur independent inputs and volume controls 
for two icrophones and two turntables plus separate 
bass, tr Oble and master volume controls Self 
powere and ideal for use with Discosound 100 
Power snplifler (is capable of running 10 of these 
power .plifiers -total 1000 watts) 
Front p nel size 16 }" x 7 ". 
Suggest d Retail Price £40.00 

Discos und 100 Power Amplifier 
100 wet s r.m.s. power amplifier (at S ohms) 
utiliein all silicon transistors and features full 
automa c overload against short or open circuits. 
Frequen y response 20- 20,000 Hz i 3db. 
Distorti n less than 1% at 70 watts r.m.s. -A ldb. 
Size 104 x 6° x 7'. 
Suggested Retail Price £49.50 

D.J. 103S Stereo Pre -Amplifier 
A high ghality stereo discotheque pre -amp unit. 
Incorporating two microphone and two turntable 
inputs each with independent volume control, 
plus base, treble, balance and master volume 
control Offers full mixing and monitoring facilities. 
Front panel size 161" x 31 ". 
Suggested Retail Price £4930 

.... ............................... 

O.J. 301. Psychedelic Light Control Unit 
3 channel light unit enabling bass, middle and treble 
frequencies from the amplifier to be operated 
individually. Handles 1900 watte per Channel. 
Front panel size 10' x 6 ". 

Suggested Retail Price £37.50 

D.J. 40L Sound Operated 3 Channel Light Unit 
Features built -in microphone which eliminates the 
need for connections to any amplifier or sound 
source. 
Handles 1000 watts per channel. 
Suggested Retail Price £50.25 

D.J. DIMMER 3000 
3 channel light dimmer unit offered in two versions: 
Dimmer 3000 -a straight three channel dimmer unit 
with mains input and three light outputs. 
Dimmer 30005 -for use in conjunction with D.J.30L 
Light Control unit only and has three mains inputs 
and three light outputs Front Panel size 10' x 6 ̂ . 

Suggested Retail Price £32.50 

Discosound Disco -Wheel 
A projector designed to project a range of liquid 
wheels and colour-change wheels for special lighting 
effects, adding colour and variety 
to any form of entertainment. 
Size 71" x 101" x 50 ". 
Suggested Retail Price 250-00 

A range of complete Discotheques with 
matching Speakers also available. 

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 12 MONTHS 

For full details of the Discosound range of products call at or write to your nearest 
Discotheque Centre- Demonstrations given at any time 

DISCOSOUND HENRY'S RADIO LTD., 
122 Balls Pond Road, London N.1. Tel: 01- 254 5779 309 Edgware Road, London W.2. Tel: 01 -723 6963 
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PRACTICAL 
WIRELESS 

VOL 47 NO 3 
Issue 773 

JULY 1971 

TOPIC OF THE MONTH 

* What Spirit? 
A LTHOUGH amateur radio in its various guises has 
/-\ stood the test of time as a hobby in its own right, and 
will doubtless continue to do so into the f reseeable future, 
it is clear that a little competitive stimula' on adds a spice 
to ones activities. The only danger is that it is easy to lose 
sight of the original concept. 

Perhaps the fields in which friendly competition often 
teeters on the brink of vicious partisan hip are those of 
amateur transmitting and DX listening. e n the main long 
distance communications bands the occu ants often seem 
to be nail -biting fanatics prepared to do or die in the attempt 
to work more DX than anyone else even of t means breaking 
the laws of etiquette, bending the rules .f the license and 
throwing ethics overboard. During cont sts the rat race 
becomes a stampede. 

The SWL fraternity have their quota of 
too. In the quest for rare QSL cards, not 
ness of a reception report hardly con 
artifices are adopted to gain possessio 
after pieces of pasteboard which are 
blatantly dishonest. 

Of course, every hobby has its quota 
overstep the mark and because of the 
of competition amateur radio leaves it 
abuse. The important thing is not to opt o 
tive activities involved in the hobby bu 
crossing the line which divides keenness 

order -line cases, 
my is the usefull- 
idered but many 
of much sought 

ither dubious or 

of followers who 
inherent element 
elf wide open to 
t of the competi- 
to guard against 
rom fanaticism. 

Once upon a time, much used to be m.de of that esoteric 
quality, said to enamate from all amateur radio buffs, which 
was called the Ham Spirit. Not much is eard of this today 
and in the context of modern living the phrase does have a 
rather antedeluvian ring about it, like s s mething the hero 
proclaims in a Victorian novelette. 

Nevertheless, if the more agressi ely objectionable 
operators were to reflect on what it imp ied and thought a 
little less about their own so- called achi vements, then the 
majority of enthusiasts (whose ranks re likely to grow 
larger year by year and so increase the ongestion) would 
find the hobby more a relaxation in their leisure hours than 
a test of endurance and stamina! 

W. N. STEVENS- Editor. 
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News.. NEWS... 
BBC Radio Derby Opens 

y 
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BBC Radio 'Derby opened on April 29, on 96.5MHz in the v.h.f. band, . 

with slant polarization, bringing the number of BBC local radio stations 
in operation to twenty. 

A service area map and an information sheet dealing with slant 
polarization are available from BBC Radio Derby, 56 St. Helen's Street, 
Derby, DE1 3HY, or BBC Engineering Information Department, 
Broadcasting House, London, WIA IAA. 

Frequency Counter 

A new assembled solid -state 
Frequency counter SM -105A has 
recently been produced by the 
Heath Company. It is capable of 
accurate readings from 10Hz to 
over 80MHz. 

Readout consists of five 7 
segment LED (light emitting 
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diode) arrays, and a single LED 
for an overrange indicator. This 
type of display eliminates the 
driver transistors, high voltage, 
and 1 rger physical size inherent 
in m st other counters. A con - 
venti al crystal clock is incor- 
porat d. 

Oni a power switch and a 
kHz/ Hz time b a se switch are 
used or operating the counter. 
Becau e of the input protection 
circui the input attenuator 
switch found in most other 
counters has been eliminated. 

Thi instrument is sold factory 
assembled and tested at £196. 

For additional information 
write . to Heath (Gloucester) 
Limited, Gloucester GL2 -6EE. 
Tel. (0452) 29451. 

Audio 71 
Venue for the 1971 Northern In- 
ternational Hi- Fidelity Festival 
(Audio 71) is the Majestic Hotel, 
Harrogate. 

Public viewing days are Sep- 
tember 17 to 19 admission free. 

There will be Lectures given by 
leading personalities, a Recording 
Feature, Fashion Shows -some- 
thing for the ladies and maybe 
the gentlemen too! -which proved 
so successful at Audio 70, Live 
Music Concerts with a very varied 
selection of music and performers, 
a High Fidelity in the Home Fur- 
nishing Feature, and many 
others, always bearing in mind 
that these extra items must never 
detract from the main object of 
this exhibition which is a truly 
International Audio Festival that 
Britain can be proud of. 

,B.A.E.C. Exhibition 
The British Amateur Electronics 
Club Exhibition of Electronic 
Games will this year be from the 
17th to 24th July inclusive, and 
will once more be held at the 
Shelter at the centre of the Es- 
planade, Penarth. Besides the 
very popular games they exhibited 
previously they will also be 
demonstrating for the first time 
the B.A.E.C. Electronic Maze. 
This game is the result of some 
interesting experiments with 
transistor- transistor logic (TTL). 
They will once more be holding a 
raffle in conjunction with their 
Exhibition, and this year the 
proceeds from both the Exhibition 
and raffle will be given to the 
British Empire Cancer Campaign. 
The first prize is a 12in mains/ 
battery portable television set 
which will get all channels on 
405 and 625 lines. This set is 
nearly new and is fully guaran- 
teed. 

The Hon. Secretary of the 
B.A.E.C., Mr. J. G. Margetts, has 
now moved to a new permanent 
address which is 17 St. Francis 
Close, Abergavenny, Mon. If any 
readers are interested in the 
British Amateur Electronics Club 
and would drop him a line, he 
would be only too pleased to send 
details. 
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NEWS.... NEWS... 
Diamonds for Derby 
Derby and District Amateur Radio 
Society held their Diamond 
Jubilee Exhibition in April. It 
took place at the Derby Museum 
and Art Gallery. The Mayor of 
Derby, Alderman Miss M. E. 
Grimwood- Taylor- daughter of 
one of the founder members - 
performed the opening ceremony. 

Two h.f. band stations and one 
v.h.f. band station were operating 
-the v.h.f. one taking the form 
of a mockup of a typical field -day 
site. These stations used the call - 
sign GB3ERD. 

The exhibition's aim was to 
show the visitors the many and 
varied activities of the Society 
and a special section was specific- 
ally devoted to the Society's excel- 
lent collection of vintage radio 
equipment. 

Fred Ward, G2CVV, the Hon. 
Sec. and 1971 R.S.G.B. President 
stated that the Society hopes to 
be able to establish a national 
amateur radio museum at Derby. 

Also shown was a life -sized re- 
production of a typical ham 
station of the 1911 -1913 period, 
the exhibit being based on a 1913 
photograph of the Society's club 
room. A mock up of a garden 
shed present -day shack was 
shown for comparison. 

w From BSR 

L ader of the three latest models from BSR is the BSR HT70 

cDonald deck. It has all the features of the MP60 with three 
portant developments: a heavier 5141b. deep rim turntable, a 

s nchronous 4-pole dynamically balanced motor and a rotating record 
st b spindle to combat record drag. 

The HT70 will not replace the MP60 but complements the existing 
u it providing additional quality features for the more discerning 
h -fidelity enthusiast. Price is £17.72 plus £4.27 PT. In total package 
f rm with plinth and cover the unit costs £25.62 plus £6.18 PT. 

Transistorised G.G. 

ob Elliott, Newmarket Transistors' Commercial Manager, was up at 
fi st light to see that everything was in good order on the first day of 

ewmarkets Distribution Conference. 
The venue was Newmarket racecourse and he stood beside the 

p otographer as he took this view. However, the back door of his 
e.tate car was wide open and one of the horses from this string broke 
a ay, came up to the car, and tried to eat a bowlful of germanium 
t ansistors which Bob had brought along for a demonstration. 

Although the horse didn't succeed in swallowing any, they were a 

s icky mess by the time he had been enticed away! 

ill Badman 
ritain's oldest active radio 

ateur, Will Badman, G2ZG, 
ied in February. He was operat- 

i g on the 160m and 80m bands 
r ght up to his death. 

Will was an early pioneer of 
adio and at the age of 18, whilst 
orking in his father's electrical 
usiness at Weston- super -Mare, 
e charged the batteries used by 
arconi in 1897 when his success - 
1 Bristol Channel spark test 

No, it's not Riches or Dow of "Going 
Back" fame, it's the Derby Vintage Radio 

Shack. 

transmissions were carried out. 
The call G2ZG was issued to 

him in 1922 for fixed station 
operations, and G2KQ as a port- 
able call for experimental broad- 
casts. 

On April 11, 1922, he trans- 
mitted a service from Sunnyside 
Church, Weston -super -Mare, on 
160m and one month later, using 
the frequency of 1000m he trans- 
mitted a programme from the 
local town hall. 
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THIS receiver employs ready -made p ug -in coils, 
in conjunction with an f.e.t. transistor detector, 
using controlled regeneration. Suc a circuit is 

quite selective and sensitive, and can give good 
reception of a very large number of tran missions. 

Three plug -in coils are used, and th manufac- 
turer's range numbers and approximat coverages 
are as follows: 

Range 2. 515- 1545kHz. 580 -194 etres. 
Range 3 1.67- 5.3MHz. 180 -57 m tres. 
Range L 5.0- 15MHz. 60 -20 m tres. 
Range 2, provides medium wave co erage, and 

Range 4 includes most of the general short wave 
bands. Range 3 is useful for some of the lower s.w. 
frequencies, and 80m and 160m amate r bands. 

Fig. 1 is the receiver circuit. Trl is pr s vided with 
source bias, and tuned circuit input tr the gate. 
Regeneration is obtained from the drain, and largely 
controlled lyy VC2. The potentiometer VR allows this 
stage to receive the best voltage, which s. nsiderably 
influences regeneration. VC1 is for tunin :. The coils 
fit a 9 -pin holder, with tags numbered as shown, and 
band changing is by inserting the wanted , oil. 

The primary of T1 provides a suitable 1i ad for Trl. 
Tr2 is the first audio amplifier. Coupling is through 
C6 to the output transistor Tr3, which w: s found to 

8. 

0 
9 

VC2 

RECEIVER 
G3OGR 

give easily adequate power for headphones. 
The most suitable phones are those of fairly low 

d.c. resistance and medium impedance. The head- 
phones actually used were inexpensive surplus, of 
60 ohms resistance, and these were found to be very 
satisfactory. High resistance headphones were not 
found to be suitable, as Tr3 collector voltage is 
reduced too much, and results were extremely weak. 

Construction 
Since the coils have to be reached, a wholly 

enclosed cabinet is not suitable. The receiver is 
therefore built on a 7x4in. chassis, with a panel for 
the drive and dial. Only VC1, the coil, and battery are 
on top of the chassis. 

If a case or cabinet is required, the most conven- 
ient type would be one with a hinged lid. It could be 
of metal or wood, according to materials available, 
or preference. 

VC1, VC2, VR1, the coil holder, and aerial, earth, 
and phone sockets are mounted on the chassis and 
panel. Most of the other components are held on 
two small circuit boards -one for the detector stage, 
and the second for the audio amplifier. When these 

R8 

1k 

R6 
1.2k +1 

Phones 
R9 - 
56k 

e 

Tr 2 

C6 

s 
6 

OC 71 AC 176 

Tr 3 

e 

VC1 
VR1 
50k 5 

23 
2k 

R5 
100k R7 R10 

8.2k 12k 

60 

R11 
220 

51 84T- +9V 

+ 1ÓÓ 

Fig. 1: Circuit diagram ofthef.e.t. receiver 
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boards have been prepared and wired, they are 
inserted in the chassis, and output and Other leads 
are connected. 

Above chassis view of the receiver. 

Detector Stage 
Components and wiring for this are shown in Fig. 

2. The board is about 2in. x 212in. and tw i 6BA 12in. 
bolts are placed as indicated, and locked t ght. When 
the board is wired, extra nuts are put on hese bolts, 
which pass through holes in the met <1 chassis. 
Further nuts are then put on and tighte ed, so that 
the board is securely held, with all wirin etc. clear 
of the metal. 

A holder is used for the field effect tra sistor, and 
is a tight fit in a hole in the insulated .oard. The 
holder could be fastened with adhesiv , if loose. 
Care is taken that its tags and leads to th °m will not 
touch the metal chassis, when the board is `n position. 

One of the bolts mentioned has a tag, hich forms 
the MC or negative return, when the oard is in 
place. The Components are held by passim their wire 
ends through small holes. They are co nected as 
shown, and excess wire snipped off. 

Leads are soldered on, to run to the coil holder, 
and primary of the transformer Tl on the audio 
amplifier panel. 

Transistor leads are identified by refer nce to the 
flat side, as in Fig. 2. These wires can be eft 12in. or 
so long. When construction is finished, th transistor 
wires are pushed into the holder sockets, aking care 
that they come as in Fig. 2. 

Audio Amplifier 
This is assembled on an insulated board approx- 

imately 2in. x 3in. Fig. 3 shows both sides of the 
board, with components on top and wiring on the 
reverse side. 

Two bolts with tags and extra nuts pro ide chassis 
connections, in the manner described for he detector 
stage panel. A ,isin. or 56tin. drill is suit ble for the 

3 on 
coil 

j j \ \ \ 
' . --------- .d 

DOdI 

MC 

5 on coil 

2"x21. i 22 T-T 

MPF-102 

gsd 

Fig. 2: Detector stage circuit board. 

VR1 Yellow Red 

C7 
R8 R9 

T 
C9 

T1 s 

7-1 
V R1 

W hite 

C4 

C4 

R10 

Tr2 Red 

é c 

R11 

Tr 3 eb e 
e c 

Phones 

Pi 

VR1 Yellow 3 "x 2 "-' Red 

Fig. 3: View showing both sides of the audio amplifier board. 

other holes, for the wire ends of components. The 
simplest way to prepare the board is to scribe guide 
lines with a sharply pointed tool, and drill all the 
holes. Slots for the feet of Tl are made by placing 
two or three small holes closely together. 
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Components may be inserted one at a time, and 
soldered. Or Tl, and all the resistors and capacitors 
can be put in, and the board turned over, and 
underneath wiring completed as in Fig. 3. Electro- 
lytic capacitors should have the polarity s n own. 

The wire ends of Tr2 and Tr3 are hen placed 
through the correct holes, and soldered. hese leads 
can be left at such a length that ther: is 12in. or 
so of wire between the insulated board and 
transistors. 

Leads and joints are kept against th board, so 
that they will not touch the metal chass s when the 
finished audio amplifier is mounted. .leeving is 
put on wires which cross or may touch oth-rs. 

External connections are soldered to the board 
before fixing it in place. The chassis , nd battery 
negative circuit is completed by the fixi g bolts and 
lock nuts. The red lead will run to batt.ry positive, 
via the on /off switch incorporated in t e potentio- 
meter VR1 

Leads from Tr3 collector and the posifve line are 
anchored at P -P in Fig. 3, and go to he jack or 
socket strip used for headphone pur . oses. It is 
best to take the phone positive connec' ion to the 
battery positive side of this circuit. 

The grey lead from the primary of Ti passes to 
C3 on the detector panel. The yellow le ,.d from R4 
runs to VR1, and the white lead from C4 goes to 
VR1 slider. These connections are ar anged and 
soldered after the circuit boards have been fitted 
to the chassis. 

Panel and Chassis 
Fig. 4 is the top of the chassis. VC1 spi 

through a clearance hole. Spacers or ext 
needed on the three bolts which secure 
panel, so that the spindle does not proj 
for the drive. 

The drive listed is made in such a wa 
completely on the outside of the panel. 
knob is removed by undoing the central 
ball drive can then be fitted on VC1, an 
lug arranged to engage with the fixed pi 
dial at 100 with VC1 closed, and lock t 
the spindle. The knob is then replace 
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Fig. 4: Above chassis layout. 

* components list 

Resistors: 
R1 1.5Meg. R7 8.2k12 
R2 2.7162 R8 l kû 
R3 22kSl R9 56kS2 
R4 22kS2 R10 12kí2 
R5 100kS2 R11 22052 All ;W 10% 
R6 1.2kS2 
VR1 50kS2 linear pot. with switch 

Capacitors: 
Cl 100pF silver mica 
C2 0.01µF 
C3 500pF 
C4 0.5µF 
C5 6µF 6V 
C6 6µF 6V 
C7 100µF 12V 
C8 60µF 6V 
C9 100µF 12V 
C10 60µF 6V 

Miscellaneous: 
VC1, Jackson Type O, 365pF 1 -gang; Drive, Jack- 
son 6 : 1 No. 4489/C; VC2, 100pF air dielectric; 
T1, Home Radio Cat. No. TR64; Chassis and panel, 
two CÚ133 4 x 2in. sides, CÚ136 7 x 21n. side, 
CU158 7 x 4in. plate and CU177 7 x bin. plate, Home 
Radio. RFC, Denco RFC7 choke; Coils, Denco 
"Green" ranges 2, 3 and 4; Coil holder; Tri MPF- 
102; Transistor holder; Tr2 0071; Tr3 AC176; 
Paxolin board; twin socket strips; knobs, etc. 

transparent indice is provided with the drive, and is 
mounted with bolts. 

Fig. 5 is the underside of the receiver. The chassis 
items listed enable a chassis to be assembled with 
front lugs to take bolts holding the panel, as in 
Fig. 5. VR1 and VC2 are attached to the panel. If 
a 4 -sided chassis is used, matching holes must allow 
VR1 and VC2 to pass through both the front chassis 
runner and panel, which can be secured together 
with the fixing nuts of these controls. 

Fig. 5 shows how the circuit boards are placed 
and wired. Each is held by two 6BA bolts. As 
mentioned, these must be long enough for all 
connections and joints to be clear of the metal 
chassis. Lock -nuts must also be used as explained, 
Ae E Phones 4 

'MU 

RFC 

I ,`MC 
Greyl 

C3 ® 1 S Yellow 

White 
Red PfrÌ 

G 

S1 

Battery + 

IVC2 r=&-.7VR1 

Fig. 5: Underside wiring and interconnection. 
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to secure proper electrical contact. 
Leads running to the coil holder hould be 

reasonably clear of each other. 
It is of course not essential to use colo red leads 

as shown. However, these do simplify iring the 
units together correctly, when the boa ds are in 
the chassis. 

When fitting the battery, note that t e chassis 
or "earth" line is negative. Any 9V battery is 
suitable. Current drain is around 10mA, depending 
on the setting of VR1, and other factors. I f a meter 
placed in one battery leads shows a hea y current 
when the receiver is first tested, switch off imme- 
diately and look for a wrong connection, s r ort- circuit, 
or other fault. 

Underside view of the completed receiver, 

Aerial and Earth 
Many transmissions can be received with only a 

short indoor aerial. But with any receiver an 
improved aerial, and possibly an earth will give 
better results. This was found to be particularly so 
with amateur, shipping, and other signals on Range 
3. Here, the use of an outdoor aerial, and earth lead, 
resulted in the reception of many signals which could 
not be picked up at all with a short incoor aerial. 
On Range 4, however, a short indoor aerial provided 
many signals. 

Where no earth is available, and the aerial is 
very short, it is better to take the aerial lead 
directly to tag 5 of the coil, or the fixed plates of 
VC1. This connection is unsuitable for longer aerials, 
but can be tried with aerials of moderate length if a 
small pre -set capacitor is placed in series with the 
lead. 

Adding an earth increases the volume of most 
signals. Taking an aerial to tag 5, as mentioned, 
flattens tuning, and may cause regeneration and 
hand -capacitance troubles. 

It is absolutely essential that regeneration is 
correctly used, for the reception of all but very 
strong, local signals. 

When VR1 is only rotated a small way, and VC2 
is fully open, regeneration is at a minimum. Closing 
VC2 slightly, and rotating VR1 to increase the 
voltage at Trl drain, will give an improvement, 
which is initially not very great. But as the point 
where oscillation will arise is approached, there will 

be a sudden great increase in sensitivity and volume. 
Rotating the controls further will cause oscillation, 
and VR1 or VC2 should be backed off from this point 
slightly. 

With each range there are settings of VC2 and 
VR1 which give most smooth and controllable 
regeneration. It is quite useless turning VR1 to 
maximum, as if a volume control, or using VC2 in 
the same way. 

Band coverage is influenced by the positions of 
the coil cores, and this also has some effect on 
regeneration. The cores are locked with nuts, so 
that dial calibration is not lost. 

If the circuit is otherwise working properly, lack of 
success with a t.r.f. receiver is almost always due to 
wrong manipulation of the regeneration controls. 
The correct method is easy for "old timers" who 
have used regenerative s.w. receivers. But if the 
user is more accustomed to a superhet, with volume 
control, it must be remembered that proper results 
are absolutely impossible if the regeneration controls 
are merely fully advanced, in the expectation that 
this gives best volume. Instead, they should maintain 
the detector just below the point where oscillation 
would begin, heard as a whistle when tuning through 
a transmission. 

CQ! CQ! CQ! CQ! CQ! CQ! CQ! 
EQUIPMENT WANTED 

...frame output transformer for a Murphy V250 TV. -A. Murphy, Harford House, 
Stogursey, Bridgwater, Somerset. 

EQUIPMENT FOR DISPOSAL 
...an AR77E communication receiver manufactured by R.C.A. -C. Morris, 12 Crwys 

Place, Roath, Cardiff, CF2. 4NS. 
...Sinclair 016 loudspeaker unused and unwanted. S.A.E. for details from T. 

Hudnott, "Linden" Benson Lane, Crowmarsh, Wallingford, Berkshire. Tel. Walling- 
ford 3163 (evenings). 

...Murphy A104 receiver (25 years old) working. Will exchange for pair of stereo 
headphones or offers. -H. Parry, 24 Tara Street, Holyhead, Anglesey. 

CORRESPONDENTS WANTED 
...boy or girl of my own age (17) who is interested in electronics, pop music and 

sports.- Anthony Galea, 119 -B Main Street, Mosta, Malta. 

BOOKS WANTED 
...Mollard Circuits for Audio Amplifiers (second edition) 1962 and at the time 85. 

6d. -G.W. Saunders, 26 Rowan Crescent, Streatham, London, S.W.16. 
...a copy of Practical Wireless Circuits. -S, Buettner, 2 Poplar Catts, Icknield 

Street, Bealey, Redditch, Worcestershire. 

EQUIPMENT WANTED 

plu -in cols fo tNorthumberland. 
358 receiver. -D. J. Anderson, 25Ivanhoe, Monk - 

seat 
...R1352, R1132, P104 or similar v.h.f. receiver. -W. A. Mitchell, 105 Carisbrooke 

Road, Leicester, LE2, 3PG. 
.. Motek, Magnavox 363 or similar tape deck for Sinclair 1010 + £5. Please state 

make and condition. -H. Lozrenski, 63 Cloudesdale Road, London, S,W.17. 

TAPESPONDEET WANTED 
...tapespondent of my own age (18) interested in electronics, generally. My equip- 

ment can take cassette (2 track) and also standardáin, tape at3fin. and 7 }in. (2track).- 
Stewart Clark, 17 Newmarch Avenue, Upper Hillside, Salisbury, E.61., Rhodesia. 

ISSUES FOR DISPOSAL 
following P.W. blueprints: Beginners 5 -band Rx /Home Intercom, Progressive 

S.W. Rx /Mini Amp, Citizen. P.E. blueprints are also available. S.A.E. for details 
E. Shown, Tiptree Hall Annexe, Tiptree Colchester, Essex. 

...back issues of P.W. from December 1966- January 1970 (except January 1968). 

All are complete with data sheets etc. -G..M Robinson, 99 Marine Drive, Rottingdean. 
Brighton, BN2. 7G E, (Sussex). 

...November and December 1963. June, July, Sept., Oct., Nov., Dec., 1964. January 
May, July, August, Sept., Oct., Nov., 1965 and May and June 1966. Radio Constructor 
for Dec. 1969, Nov. 1966 and Jan. 1970. P.E. for December 1969 and February 1971. - 
J. Richards, 52 Cookson Street, Liverpool, L1.5EW. 

INFORMATION WANTED 
any information on the geiger counter indicating unit 6665 -110108 and probe 

6665 -110110. -P. Biggs, 9 St. Andrews Road, Plaistow, E.13. 
...circuit diagram for Pilot radio model G509A. Ten valve 6 waveband Rx about 

1938 offered. -H. Fleming, 46 Shelbourne Road, Dublin 4, Ireland. 
..radio and TV servicing charts. S.A.E. with details please. -J. J. McCourt, 

Silverstream P.O., Monaghan, Eire. 
.. instruction manual on the Universal Avo Bridge (which appeared on the market 

about 1950). -S. W. Siwek, 134 Birkhall Parade, Aberdeen. 
- .service manual, circuit diagram or any other information on PCR2 Communica- 

tions Receiver made during the war in the U.K. -Lionel L. Sharp, VK4NS, 19 Kelso 
Street, Chermside, Queensland, 4032, Australia. 

.instruction manual on receiver type 1147A. All letters answered. -F. Richards, 
9 Dales Grove, Worsley, Manchester, Lancashire. 

...circuit or manual of Heathkit USC -1 stereo control. -E. H. Smith, 84 Westgate, 
Louth, Lincs. 

..circuit diagram of a "Falcon" radiogram (about 1954) -mono speaker and grams 

Wavebands are : L.M.S. and VHF with magic eye tuning indicator. -T. F. Callow, 
27 Sprules Road, Brockley, London, S.E.4. 

25 Chalkland ...Dynatron service sheet "Ether Princess" radiogram p /108.- Young, 
Rise, Brighton, BN2.6RJ. 

...schematic diagram of Admiralty patt. Avo Valve Tester. This model consists two 
separate instruments -the valve multiple baseboard which plugs to the meter 

instrument is one. I have the circuit diagram but this does not help me position the 
metal rectifier on the MAV C. INS toggle switch which has come adrift. -H. Butter- 
worth, Flat 132 Chartist House, Hyde, Cheshire, SK14.INS. 
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TAKE 
JULIAN ANDERSON 

A series of simple transistor 
each using less than twenty co 
and costing less than one poun 

projects, 
ponents 
to build. 

MOST readers will have begun the'r hobby by 
building a crystal set, but of c ' urse these 
have a number of disadvantages. The output 

is low, it is not selective and, because of t e need for 
a long wire aerial, is far from portable. TÍ e addition 
of a transistor, a d.c. blocking capaci or, a bias 
resistor and a battery will boost the out ' ut but will 
not overcome the other disadvantages. 

By rearrangement of the components needed for 
an amplified crystal set and by adding omponents 
costing no more than 10p, it is possible o increase 
the performance remarkably -to such an extent that 
the external aerial is no longer need :d and the 
selectivity and sensitivity and output ' ecomes so 
good that reception of all local stations and many 
foreign ones becomes possible. 

It is suitable for miniaturisation or fo any other 
form of construction. Building it into a s all plastic 
case will result in a very good portable earpiece 
radio which will fit into one's pocket. 

It is necessary to wind one's own ferrite rod aerial. 
Those who have not tried this should no be put off 
as it takes but a few minutes and the m terials are 
easily come by and not expensive. The ? errite rod 
should be about 38in. in diameter and 3i long but 
this is usually sold in lengths of bin. or more. We 
have had many letters from readers ask ng how to 
cut this as the apparently obvious meth d, using a 
hacksaw, doesn't work. All that is necessa y is to file 
a V shaped groove in the material and smsrtly break 
it. This usually gives a nice neat brew at right 
angles. 

Eighty -eight turns are needed with a t p at eight 
turns. The wire gauge used is not import t and can 
be between, 26s.w.g. and 34s.w.g. The wir r should be 
held in place by plastic tape. 

The tuning capacitor, VC1, is shown as 350pF but 
this is not too critical and nearly all tunin capacitors 
between 176pF (a common value) and 500 ' F will do. 
To keep within our price limitation one of the Radio - 
spares compression trimmers will have o be used 
and 250pF or 500pF versions are both suit ble. These 
normally cost about 8p though simple m difications 
will have to be made to convert it from a rimmer to 
a variable capacitor. 

The tuned circuit comprises VC1 and t e 80 turns 
of the coil, this being completed by Cl. e 8 turns 
transform the signal to a suitable impeda ce to feed 
the transistor. 

Trl is shown as a 2N2926 type, but he BC109, 
BC169, BC184L and 2N4292 will do just ss well. If 
miniaturisation is the aim, the 2N4292 is physically 
small and so will be preferred. 

The r.f. signal is greatly amplified by rl and at 
the collector it finds its way blocked b the high 
inductance of the 200011 magnetic earpho e. A tiny 
part of the signal is fed back to the top snd of the 
tuned circuit via VC2 which is made up f om a pair 
214 
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ONE TRANSISTOR RADIO 

VC1 
350 
pF 

VC2 (see text) 

Cl 
0.05 
}F 

80 
turns 

8 
turns 

200011 
earpiece 

C2 
1000pF 

+9V or 1.5V 

1M for 9V 
56k for 1.5V 

C 

Tri 
2N2926 

2N2926 

D1 
0A91 

ve 

Fig. 1: The circuit of the one transistor radio. 

of plastic covered wires, each about 112in. long, 
twisted together. 

By twisting these together, a low value capacitor 
of about the right value is made and allows the 
degree of feedback to the tuned circuit to be properly 
controlled. This small part of the signal introduces 
regeneration which has the effect of considerably 
improving the selectivity and sensitivity of the 
circuit. 

The amount of feedback is critical and the wires 
should be twisted till the whole circuit is just below 
the point of oscillation at the high frequencies. 

The remainder of the r.f. signal at the collector of 
Trl passes through C2; the 1000pF capacitor will 
hardly impair the passage of an r.f. signal at all. The 
signal is then detected by the diode, an inexpensive 
germanium type which has replaced the older 0A81, 
but it is similar electrically. 

The detected r.f. signals are then smoothed by Cl 
which removes the remaining r.f. component and the 
resulting a.f. signal passes through the eight turns of 
the coil and directly to the base of the transistor for 
a second time. 

At the collector the amplified a.f. signal will hardly 
pass through VC2 or C2 but finds its easiest path 
through the earpiece which on the r.f. amplification 
stage acted as a barrier. 

Base bias for the transistor is connected through 
the diode and through the coil. The value will 
depend to some extent on the actual transistor used 
but the value shown here is the most common. A PP3 
9V battery is probably the best and the resistor value 
for this will be 1MS/ but the circuit will operate 
using 1.5V pen -cell batteries and in this case the 
value should be reduced to 56k11. For use with 1.5V 
it will be found that the value of VC2 will have to 
be increased greatly and the wires may have to be 
even longer than the 112in. previously suggested. 

Headphones of the high impedance magnetic type 
can be used, but these are expensive compared to 
earpieces but note that whichever is used must have 
an impedance of at least 100051 and 200012 are even 
better. M 
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CN 15 Watts. Ideal for miniature and micro 
miniature soldering. 18 interchangeable spare 
bits available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts. 

from £1.70 

SK2 Soldering kit 
In polystyrene pack, 
containing 15 watt 
miniature soldering iron, 
240 volts fitted with j4" 
bit, 2 spare bits 32" and 
A". Coil of resin -cored 
solder, heat sink, 1A fuse 

and booklet "How to Solder ". 

for your 
miniature 
soldering 
iron. 

SK1 SOLDERING 
KIT 

Model CN 240/2 
15 watts - 240 volts 

Elm elm ' 
11 

1 S 00000 
£2.75 

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

Model G - 18 watts. Fitted 32 
bit. Spare bits 4", 6" and 
g" available, For 240 or 220 
volts £1'83 

itted with nickel plated 32" bit and 
:cked in handy transparent box. 

Model F - 40 vy tts Fittgd 
bit. Spare bits 
-14" available. For 240, 220, 110, 
20 volts. Fr. £2'38 

Model E - 20 watts. 
Fitted.'' bit. Spare bits 

g' and " available, 
For 240, 220 or 110 
volts. F rom £1'80 
Model ES - 25 Wadi. 
Fitted g" bit. Spare bits 

e, ", 11" and*" available. 
For 240.. 220ór 110 
volts, From ;£1.88 

PRECISION MINIATURE SOLDERING IRONS j 
Antex, Mayflower House, Plymouth, Devon. 
Telephoner Plymouth 67377/8. 
Telex: 45296. Giro No. 2581000. 

nPlease send me the Antex colour 
catalogue 

1 1 
Please send me the following II 

Quantity Model Bit Size Volts Price . 

I enclose cheque /P.O. /cash value 

1 

PW.7 

11111111101111111111111111111111111111111 

NAME 

ADDRESS 
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E,eIMIE'PAK LT® TELEPHONE? SOU HENDR(0702) 46344LIFF 
ON SEAESSEX 

FULLY TESTED AND MARKED 
15p 
18p 
179 
lap 
25P 

37p 
502 
37p 
25p 
13p 
13p 
15p 
15p 
20p 
a7p 
lap 
13p 
lap 
13p 
18p 
lap 
Ißp 
13p 
lSp 
l3p 
l8p 
1Sp 
l3p 
17p 

AC107 
AC126 
AC127 
AC128 
AC176 
ACY17 
AF239 
AF186 
AF139 
BC154 
B0171=130107 
BC172=B0108 
BF194 
BF274 
BFY50 
BSY25 
BSY26 
BSY27 
BSY28 
BSY29 
BSA95A 
0041 
0044 
0045 
0071 
0072 
0081 
00810 
00139 
00140 

00170 28p 
00171 239 
00200 25p 
00201 25p 
20301 lap 
20303 lap 
2N1302.3 40p 
21,11304.5 25p 
2N1306.7 30p 
2N1308.9 859 
2301389 -FET 459 
23,73844A 25P 
POWER TRANSISTORS 
0020 50p 
0023 309 
0025 90p 
0026 259 
0028 40p 
0035 259 
0036 87p 
AD149 80p 
AUYIO 41.21. 
2303055 Sap 
2S034 259 
DIODES 
AAY42 10p 
0A91 9p 
OA79 9p 
OA81 Op 
130914 7p 

FREE! packs 
yo ooi up 

do the 
of 
value 

ur 
of SOp 

wn 
wchich orce ders 

over E4. 

NEW UNMARKED UNTESTED PAKS 

1110 25 )weed volts 1h watt Zonera Top Hat 50p 
B80 8 Dual Trans. Matched O/P pairs NPN. 50p Sil. in TO-5 can. 

BOO 150 High quality Germ. Diodes. Min. glass 50p 

B83200 SB and 
Make rejects. NPN /PNP. 50p 

B84 100 OÁcon OÁ202. 
DO-7 glass equiv. to 50p 

H15 30 
Iixed voltnon 

Rectifiers 750 mA. 50p 
B8650 Sil. Diodes sub. min. IN914 and IN916 50p types. 

H168 Experimenters' Pak of Integrated 50p circuite. Data supplied. 

B88 50 
OC2 0/1n 2N706Á,PB896Ä, 

equivalent to 50p 
B60 I O 7 Watt Zener Diodes. Mixed voltages. 50p 
H2O 2O BY126/7 type Silicon Rectifiers 1 amp 5Op plastic. Up to 1,000 volte. 

116 40 250mal. Zeiler Diodse DO-7 min. 50 Glass Type. AV.40 % Good. P 

NEW TESTED & GUARANTEED PAKS 

BI 4 P5hotto2Cello, Sun Batteries .3 to .5 volt, 50p 
118 4 BY127 Silicon Recs. 1000 P.I.V. I amp. 

Plastic. Replaces the BY100 5 0p 
B794 

1á40p071. 
rRec. Diodes. 1,000 P.I.V. 50p 

B81 I0 ee emSDitches, 
mixed types, large 50p 

B99 200Apprnx. Quantity counted by weightp50p 
114 250 

AMpixperd o xReQiusatnorts y 
P ocsot 

u nned d 
p k iw 

gO 
. 5013 

117 40 Wirewound Resistors. Mixed Values. sop Postage 7p. 

H9 2 OOP71 Light Sensitive Photo Transis- 50p 

111220 NKT155/259 Germ diodes, brand new 50p stock clearance. 

111810 0071/75 encoded black glass type PNP 50p Germ. 

111910 
PNP /fie m 

uncoded white glass type sop 

H2820 00200/1/2/3 PEP silicon encoded tot- 50p scan. 
112920 0A47 gold bonded diodes coded MC82. 50p 

F.E.T. 
PRICE BREAKTHROUGH!!! 
This field effect transistor is the 2N3823 in a plastic 
encapsulation, coded as 3823E. It is also an excellent 
replacment for the 2N3819. Data sheet supplied 
with device. I -10 30p each, 10-50 25p each, 
50 + 20p each. 

COLOUR T.V. LINE OUTPUT TRANS- 
FORMERS. Designed to give 25KV when used 
with HL509 & PY500 valves. As removed from 
colour receivers at the factory. 

ONLY LI each. Post & Packing 25p 

P.O. RELAYS 
Various Contacts and Coil 

Resistances. 
Post & Packaging 25p 

8 FOR 

LI 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
SEND FOR OUR FREE LISTS and CATALOGUE NO CONNECTION WITH ANY OTHER FIRM. 
OF ALL OUR PRODUCTS. CHECK YOUR OWN MINIMUM ORDER 50p. CASH WITH ORDER 
EQUIVA ENT WITH OUR FREE SUBSTITUTION PLEASE. Add 10p poet and packing per order. OVER. 
CHART. SEAS ADD EXTRA POSTAGE. 

Give us six months, 
and well turn your hobby 

into a career. 
You have a hobby for a very 

good reason. It gives you a lot of 
pleasure. 

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

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

mathem tical genius), have a 
clear, to -:ical mind and a will to 
work, th n we can train you to be 
a Comp ter Engineer inside six 
months. 
So give us a call. CDI. We're 
the Edu ation Division of one 
of the orld's largest computer 
manufac urers. And we have the 
experien - to know if you can 
make it. - ten minute talk with us, 
and you could be on the way to 
spending the rest of your life with 
your ho e by. 

Ring 

01 -637 2.71 
between 9 a.m. and 9 p.m. and as for Mr Payne 
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It's quicker and easier to phone, but if your 
prefer, send this coupon to: Control Data 
Institute, Wells House, 77 Wells Street, 
London, W.1. 
Please give me further information. 
Name 

Address 

Age Phone 5D1 

CONTROL DATA 
INSTITUTE 

CONTROL DATA 

LIMITED 

The Education Division of one of the world's 
largest Computer manufacturers. 
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WIRING UP 

W.E.COBBETT STERE 
AT last, the stereo system you had been waiting 

and saving for is sitting in a stack of boxes 
in your living room. You are now ready to 

unpack it, wire it up, and play the first record. 
But before you rush at those expensive boxes in 

the corner, and get yourselves in a terrible muddle, 
let us discuss the methods used in wiring and install- 
ing your system. If we do the operation in a sensible 
and logical manner, the system is more likely to 
work first time when completely linked up. Stereo 
is not as simple as you think or as the super- sales- 
man would have you think. There are a number of 
small factors which when added up make the dif- 
ference between a system that works and one that 
doesn't. 

Plugs and sockets 
The first step is to unpack the amplifier, or tuner - 

amplifier, whichever you have chosen for the system. 
It is a good idea to put to one side any plugs and 
accessories which the manufacturers may have in- 
cluded. They will be required at a later stage. 
Closely examine the controls of the unit, studying 
the maker's instructions and making sure that you 
know what each control does. Next, study the rear 
of the unit, which houses the input and output con- 
nections. deferring to the instructions, identify the 
inputs for Record Deck, Tuner, Tape and Auxiliary. 
Also check on the output to the speakers. Most 
amplifiers use DIN sockets or phono sockets. The 
wiring up of suitable plugs will be covered later 
in the article. The speaker output may use any one 
of a number of different connections, these are, two - 
pin DIN plugs, screw -terminals, non -reversible plugs 
and wander plugs. Some amplifier manufacturers use 
their own design of speakers plugs. If you have an 
amplifier like that, try to avoid misplacing the plugs 
supplied with the unit, as it is often qui`e difficult to 
obtain replacements. 

Now fit. a suitable mains plug to the unit, remem- 
bering that amplifiers now have the new colour - 
coded mains wire fitted. The new co ours are as 
follows: Brown is live (old colour -red), Blue is 
neutral (old colour -black) and green -yellow is 
earth (old colour -green). Most amplifiers have a 
`Mains or' indicator. This is useful because when 
you start connecting up you can see a: a glance if 
the unit is switched on. Make sure that you will 
be placing your amplifier away from a source of 
heat, such as a radiator or fire. This is because in 
modern equipment the output transistors have to 
run as cool as possible in order to develop full 
power. 

Next, unpack the record player. Again refer to 

manufacturer's instructions, study the controls and 
be sure you know how the deck works. If no wires 
are fitted, look underneath the unit to check on 
the type of connections used. Some decks have 
phono sockets fitted (Fig. 1) and others have a tag- 
strip with five tags (Fig. 2). Referring to the num- 
bers on the tags in Fig. 2, tags 1 & 2 make con- 
nections to one channel and tags 4 & 5 make con- 
nections to the other. Tags 2 & 4 are the earths of 
each channel, and are both connected to tag 3, which 
is the earth for the deck itself. Mains wire may 
have to be connected to the deck, for the motor. 
three core wire is used and connected according to 
manufacturer's instructions. If the tagstrip is used 
for audio connections, as described above, the earth 
wire may be connected to tag 3, which is screwed 
to the metal of the deck. If phono sockets are fitted 
to the deck, then phono plugs must be fitted to a 
length of suitable stereo cable. 

Paxolin mounting 

Phono sockets 

Fig. 1 Fig. 2 

Phono sockets or tag strips will be found on the underside of record 
decks. 

The best type of phono plug is that with a metal 
screw -on body and tags inside for soldered connec- 
tions. This type of plug is very strong, and helps 
to screen the wire carrying the signal (Fig. 3). The 
wire used is twin -screened audio wire, which consists 
of two shielded cables laid side by side. This wire is 
available from most shops at approx. 12p yard. 

Inner connector 

Outer connector 

Phono plug 

Metal body 

Centre core 

Screen 

Fig, 3 Fig. 4 

Showing method of fitting leads to phono plug. 

The wire is stripped so that the screen and the 
centre core can be easily soldered into the phono 
plug. The screen goes to the outer terminal on the 
plug, and the centre core goes to the middle termi- 
nal (Fig. 4). The cable is held in place by a clamp 
which forms part of the outer terminal. This clamp 
is tightened on to the cable with a pair of pliers. 

If the deck has the tagstrip connector, then the 
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screens will go to tags 2 & 4, and the centre cores 
will go to tags 1 & 5. Take the mains and the audio 
lead out through a hole in the plinth, mount the 
deck and secure it, and your record player is com- 
plete. 

If the amplifier uses phono sockets, p ugs will be 
fitted to the cable as before. If, however it has DIN 
socket inputs, the correct plugs must be fitted, refer- 
ring to the amplifier maker's instructions to see 
which pins in the DIN plug will be used. The best 
type of DIN plug to get is the metal type, again 
because of the strength and screening properties 
and because of their reliability. These plugs only 
have two parts, whereas the common type consist 
of four parts, the plastic block holding the pins and 
terminals, the two metal parts forming the body, 
and a flinisy plastic covering over the whole lot. 
The recommended type is shown in Fig. 5. 

Pins Clamp Metal case 

Tapped hole, 
for screw Locking screw 

(Looking from 
wiring side of plug) 

2 
2 5 4 

1 3 

Cable clamp combined 
witi earth pin 

Fig. 5 Fig. 6 

Exploded view of fully screened DIN plug. 

Fig. 6 shows the wiring side of the plug, together 
with the numbers of the pins and their ayout. The 
screening of the wires always goes to pin 2. If the 
two screens are connected together at the other end 
of the cable, it will not be necessary to use them 
both when wiring up the plug. 

Once you have wired the deck to your satisfac- 
tion, the cartridge can be fitted. Most decks have a 
removable head-shell. This makes it easier to fit 
the cartridge and connect up. Connections are made 
by pushing small tags on to pins on the cartridge. 
The cartridge and /or deck manufacturers usually 
include literature with their equipment which indi- 
cates which tags and pins go together. NOTE -some 
amplifiers have a mains outlet provided on the 
back -it may be convenient to run the record player 
from this, rather than have another wire running 
to the mains socket on the wall. 

If you have bought a tuner to use in the system, 
this will be wired up in very much the same way, 
using either DIN plugs or phono plugs. 

There are tuners with 75 ohm or 300 ohm aerial 
inputs, and some with both. A tuner with a 75 ohm 
input will run quite satisfactorily off an ordinary 
television aerial (v.h.f. type). In areas of good signal 
strength, an indoor television aerial of the rod -type 
may be used. When used for f.m. reception, the two 
rods are extended horizontally (Fig. 7). 

Very good results have been obtained by using 
a set -top aerial in this manner. 

'Set top' 
T.V. aerial 

F, 
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7511 wire 
(co-axial) 
to tuner 

5' 

i 

3oon 
feeder 

s 

Beak -and 
join in feeder 
at centre point 

Fig. 7 Fig. 8 

Two types of aerials that may be used for fm. reception "wiring -up" easier for the hi -fi enthusiast. 

Tuner 
terminals 

If your tuner has a 300 ohm input, 300 ohm 
balanced twin feeder is used, as in Fig. 8. If this 
wire is not easily obtainable, an aerial transformer 
(or balun) is used, this is a device that can match 
300 ohm cable to 75 ohm equipment and 75 ohm 
cable to 300 ohm equipment. This device costs 
approximately 85p and is available from most aerial 
dealers. If 300 ohm cable can be found, it is easier 
to set up than a T.V. aerial and easier to hide out 
of the way. 

You may have chosen a tape deck for use with 
your system, and the wiring for this is quite straight- 
forward. Most amplifiers have Tape inputs and out- 
puts, and these are wired to the corresponding 
sockets on the Tape unit. Phono plugs are often 
used for the connections between units. Some ampli- 
fiers and Tape deck also have a 5 -pin DIN socket 
marked "Rec /Play ". If these sockets are linked with 
the correct lead (often supplied with the tape deck) 
the recording and playback can all be routed through 
one lead, which makes wiring tidier and easier. If 
the lead is not supplied with the deck, most Hi -Fi 
retailers carry stocks of made -up leads which are 
available quite cheaply. 

Phasing the speakers 
Lastly, the speakers. There are many different 

connectors in use on currently available speakers. 
These connectors have already been noted, all that 
remains is to show how they are wired up. Wiring 
of speaker plugs is not difficult, because there are 
only two wires to each speaker and two pins in each 
plug or two screw terminals. One wire is soldered 
to each pin in the plug, taking care not to short 
across the pins with a blob of solder. When wiring 
up, attention must be given to the phasing of the 
speakers. If one speaker is connected the wrong way 
round, the speakers will be working out of phase, 
or against each other. The easiest way to check for 
correct phasing is to put on a record, and boost the 
bass, using the amplifier controls. While listening to 
the speakers, reverse one connection. If the bass 
effect decreases, re- connect the right way round. The 
connections that give increased bass output are the 
correct ones. 

For maximum stereo effect, the speakers should be 
between 6 and 12ft apart, but purchase plenty of 
speaker cable to allow for long cable runs. 

If you decide to run headphones from your ampli- 
fier, make sure that the impedances match. If there 
is no headphone socket on the amplifier, a junction 
box is available which fits between the amplifier and 
the speakers and enables you to plug in headphones. 

If all the signal wires have been screened, and all 
units earthed, you should have no hum problem. 
Hum is sometimes caused when a mains wire runs 
adjacent to audio signal wiring. This is annoying and 
the only cure is to re -route the wiring. 

Note: If one of the units appears to be faulty, 
check your wiring! Many irate people have phoned 
dealers with complaints about faulty equipment 
when in fact they have incorrectly connected or 
wired their leads! And please don't follow the 
example of the man who thought the mains outlet 
on his amplifier was the speaker output, and blew 
up an expensive speaker. 

I trust that these notes will make the task of 
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HARVERSONIC SUPER SOUND 

10 + 10 STEREO AMPLIFIER KIT 

NEW ix ROVED MODEL WITH HIGHER OUT - 
PUT AND INCORPORATING HIGH QUALITY 
READY DRILLED PRINTED CIRCUIT BOARD FOR 
EASY CONSTRUCTION 

.A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first fly 
tages on each channel resulting in even lower noir 

level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for us 
with Ceramic or Crystal cartridges. Output stage for any 
speakers from 5 to 15 ohms. Compact design, all part 
supplied including drilled metal work, high quality 
ready drilled printed circuit 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 
Power output: 14 watts r.m.s. per channel into 5 ohms 
Frequency response ± 3dB 12- 30,000 Hz Sensitivity: 
better than SOmV into 1M R. Full power bandwidth 
±3dB 12- 15,000 11z. Bass boost approx. to ±12dB 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 31v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. a 2I"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send l8p plus large S.A.E. 
PRICES 
AMPLIFIER KIT . .. £1050 P. & P. 15p 
POWER PACK KIT .. S3.00 P. & P. 30p 
CABINET .. .. £3.00 P. & P. 30p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £20.50. Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mining and fading faritiries for med- 
ium powered Hi Fi Discotheque use,.ele. 

FANTASTIC `POLY PLANAR' WAFER -TYPE, 
WIDE RANGE ELECTRODYNAMIC SPEAKER 

Size only lli" x 1415" x 1,,," deep. Weight only 19 ozs. 
Can replace' cone speakers in any application and is 
particularly useful for those with limited space. Ex- 
tremely rugged and shockproof. Operating temperature 
-20 °F to 175 °F. Power handling 10 watts rma (20 watts 
peak). Impedance 8 ohm only. Response 40 Hz -20 KHz. 
Can be mounted on ceilings, walls, doors, under tables 
etc. and used with or without baffle. Send S.A.E. foe 
full details. ONLY £5.75 each. P. & P. 25p. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUSI 
All TransistOr F.M. tuner head with twin A.M. Gang 
incorporated. Beautifully engineered with precision 
geared reduction drive. FM 11F Transistor, oscillator /Mixer 

and first I.F. stage (10.7 Mc /s out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range 88- 108Mc /a. Brand new 
and pre -aligned. Size 29 "h x 19 "w 

2I "d. For 6v D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can be connected to standard 
A.M. aerial and oscillator circuits 
if required. LIMITED NUMBER. 
Only £2.25 post free. Connection 
details supplied. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x Ain. FIVE for 50p. P. & P. 13p. 

PIANO KEY TYPE SWITCHES. 8 press buttons plus 
1 cancel button. Each of the 8 sections contains 6 s.p.c.o. 
(total 48 s.p.c.o.). Brand new -limited quantity only. 
Original manufacturing cost £1.375. OUR PRICE 75p. 
P. & P. 13p (3 or more post free). 

HONEYWELL MICROS WITCHES. S /P. C /O. Push button 
action. Rating 250v. AC at 15 amps. Size approx. 
15 x O x *ila. 25p each. P. & P. 5p (6 or more post free). 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 integral slow motion. Suitable for nominal 470 k /ac 
I.F. Size appox. 2 x 1 x 15. Only 43p P. & P. 13p. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from fin. to 225in. approx. Máximum 
diameter fin. 25p each. P. & P. 5p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 25- 30- 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 39in. wide x lin. deep. 
Price £1+75 P. & P. 30p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri 200/240o. Sec. 9 -0 -9 at 500mA. 70p. P. & P. 13p. 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. 88p. P. & P 13p. 
Fri. 200/240v. Sec. 10 -0 -10 at 2 amp. £1.38. P. & P. 30p. 
Tapped Primary 200 -220 -240v. Sec. 21.5v. at 500mA. 
689. P. & P. 13p. 

SPECIAL OFFER ! 

HI -F1 LOUDSPEAKER SYSTEMS 
eautifully made teak finish enclosure with most 

ttractive Tygan -Uynair front. Size 165' high x 109" 
ide a 59" deep. Fitter with E.M.I. Ceramic Magnet 

3" x 8' bass unit, two H.F. tweeter unite and 
ossover. Power handling 10 watts. Available 3 or 
or 15 ohms impedance. 

OR PRICE £8.40 Carr. 65p 

so available in 8 ohms with EMI 13" a 8" bass 
peaker with parasitic tweeter £8.50 Carr. 65P 

LOUDSPEAKER BARGAINS 
ohm 50p, P. & P. 8p. Sin. 3 ohm SOP; P. & P. 16P- 
41n. 3 ohm £1.05, P. & P. 20p, 10 X 61n. 3 or 15 ohm 

£1 90, P. & P. 30p, E.M.I. 8 x Sin. 3 ohm with high 
It magnet £1.82. P. &. P. 20p E.M.I. 135x8in. 3 ohm 

P. 
, high flux ceramic magnet £2.10 (15 ohm £2.25), P. & 

?Op. E.M.I. 13 x Bin. 3, 8 or 15 ohm with two inbuilt 
tw.eters and crossover network £4.20, P. & P. 30p. 
E. a .I. 13" x 8" twin cone (parastatic tweeter) 8 ohm 
£2. +5 P & P 30p. 
B ND NEW. Olin. 15w. H/D Speakers, 3 or 15 ohms. 
C eat production b y well -known British maker. Now 
win Hiflne ceramic ferrobar magnet assembly £5.50. 
CM tar models: 25w. £8.50, 35w. £8.50. P. & P. 38p 
E. 
car 
ea. 

12i 
Pe. 

85 
VY 
ap: 
len 

.I. 85ín. HEAVY DUTY TWEETERS. Powerful 
mie magnet. Available in 3 or 8 or 15 ohms 93p 

P. & P. 13p. 
"RA" TWIN CONE LOUDSPEAKER. 10 watts 

handling, 3 or 15 ohm £1.88, P. & P. 30p. 
hm SPEAKERS 3in. only 68p P. & P. 13p. 
AIR & REBINE SPEAKERS & CABINET FABRICS 

54 in. wide. Usually £1.75 yd., our price 75p yd. 
th. P. & P. 16P (min 1 yd.) S.A.E. for samples. 

HI -FI STEREO HEADPHONES 
Ad ustable headband with comfortable flexifoam ear- 
nn +t e. Wired and fitted with standard stereo gin jack 
pl g. Frequency response 30- 15.000Hz. Matching 
im edance 8 -16 ohms. PRICE £2.95. P. & P. 15p. 
SI.'. GLE HEADPHONE. With aluminium headband 
Ap rox. 200 ohm, 25p. P. & P. Op 

CR STAL MIXES. High imp. for desk or hand use. 
Hi :h sensitivity, 93p, P. & P. Op 

HId H IMPEDANCE CRYSTAL STICK MIKES. 
O R PRICE £1.05, P. & P. Sp 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

or P.U. Tape, Mike, Guitar, etc. and suitable for 
se with valve or transistor equipment. 9 -18v. 
attery or from H.T. line 200 /100v. Frequency 
spouse 1511z- 25KHz. Gain 26dB. Solid encap- 
lation size 1I" x 19' x I". Brand new complete 

ith instructions. Price 859. P. & P. 13P. 

B' ' ND NEW E.M.I. LIGHTWEIGHT PICK -UP ARM 
W H ARM REST, Fitted mono t/o etylus and eartridg 
for LP /78. ONLY £1, P. & P. 13p. 

Q r - LITY RECORD PLAYER AMPLIFIER MK H 
A '.p quality record player amplifier employing heavy 
du y double wound mains transformer, ECC83, EL84, 
an rectifier. Separate Bass, Treble and Volume controls. 
Co plete with output transformer matched for 3 ohm 
spe ker. Size 7im wide x 3m. deep x tin. high. Ready 
bui t and tested. PRICE £2.75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
tra atormer and speaker ready to fit into cabinet below. 
PR: 
D 
Un 
551 
G 
SP 

UBE QUALITY PORTABLE R/P CABINET MR II. 
ut motor board size 145 x 12ìn. clearance 2in. below, 
. above. Will take above amplifier and any B.S.R. or 

RRARD changer or Single Player (except AT60 and 
'5). Size 18 x 15 x 8in. PRICE £3 38. P. & P. 50p. 

I /14 WATT HI -FI AMPLIFIER KIT 

A .tylishly finished 
mo t aural amplifier 
wi ' an output of 
14 watts from 2 
E :45 in push-pull. 
Su er reproduction 

f . oth music and 
P.'ch, with negli- 

gib e hum. Separate 
te for mike and 

gr:. allow records 
an announcements 
to chow each other. 

y shrouded section wound ou put transformer to 
ch 3 -15 S2 speaker and 2 independent volume controls, 

an separate base and treble controls are provided 
gong good lift and cut. Valve line -up 2 EL84s, ECC83, 
E 86 and EZ80 rectifier. Simple instruction booklet 
1 (Free with parts). All parts sold separately. ONLY 
£7 :7 P. & P. 55p. Also available ready built and tested 
co plete with std. input sockets, £9.97. P. & P. 55p. 

SPECIAL PURCHASE! 

SPEAKER CABINET 
FROM FAMOUS MAKER! 

Beautifully made all wooden construction cabinet 
with medium walnut finish front, gold anodised 
expanded aluminium grille and dark aides. Approx. 
she overall 119" high x 5" deep e 125" wide at base. 
Easily removable baffle cut out for W' speaker. 
Fibre board back. Could accommodate amplifier or 
radio together with speaker. An expensively made 
cabinet at a give away prise. 
LIMITED NUMBER ONLY £1.38 Post Free. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200 -240 v. 
U s i n g 
heavyduty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication , 
giving ade- quate 
smoothing 
with negli- 
gible bum. 

Valve line up: -2 x ECL86 Triode Pentodes. 1 x EMU 
as full wave rectifier. Two dual potentionmetera are 
provided for bass and treble control, giving base and 
treble boost and cut. A dual volume control is used. 
Balance of the left and right band channels can be 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chassis. Input sensitivity is approxi- 
mately 300m/e for full peak output of 4 watts per charnel 
to 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 IS -92 P. & P. 45p. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. 0109/A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge £6.97 Carr. 50p. 
With stereo cartridge £7.97 Carr. 50p. 
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic 
cover. £5.75 complete P. & P. 50p. 
LATEST GARRARD MODELS. All types available 1025. 
2025, SP25, 3000, AT60 etc. S.A.E. for latest Prices 1 

PLINTH UNITS cut out for Garrard Models, 1025, 2025. 
2000, 3000, 8500 etc. With rigid transparent plastic cover. 
Special design enables above models to be used with cover 
in position. Also suitable for housing AT60 and SP25. 
OUR PRICE £5.75 complete. P. & P. 50p. 

LATEST ACOS GP91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
£1.50 P. & P. 8p. 
ACOS HI -G Single sided mono cartridge for LP & EP. 
ONLY 509. Post Free. 
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.50 P. & P. 10p. 
Also available fitted with twin Diamond T/O stylus for 
Stereo LP. ONLY £8. P. & P. 10p. 
LATEST RONETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. £1.88 P. & P. 10p. 
LATEST NONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or Stereo records 
on mono equipment. Only £1.50 P. & P. 10p. 

t--- 

B'AND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 75p; V15/10p 50p: 0071 25p; 0076 
8 I AF117 18p; 2G339 (NPN) 15p. 
Se' of Mallard 6 transistors 0044, 2 -0045, AC128D 

eked pair AC128 £1.25; ORP12 Cadmium Sulphide 
Ce la 58p. All post free. 

-quoit 
` 

3 -VALVE AUDIO 
AMPLIFIER - HA34 MK H, 
Designed for HI -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 75" w. X 4" d. X 

45" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 

e 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 £4.75. P. & P. 35p. 
HST "FOUR" AMPLIFIER BIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. £8.98. 
P. & P. 40p. 

HARVERSON'S SUPER MONO AMPLIPIER 
A super quality gram amplifier usinga double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x lin. deep x bin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
FEW ONLY. E- 75 P. & P. 
BARGAIN PRICE 35p 

Open 9 -5.30 Monday to - 

Saturday 
Early closing Wed. I p.m. 
d few minettes from South Wimble- 
don Tube Station. 

HARVE 
170 HIGH ST., M 

SEND STAMP 

SON SURPLUS CO. LTD. 
TON, LONDON, S.W.I9 Tel.: 01 -540 3985 

D ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.H. ONLY. P. & P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio 
tronics, or are engaged in the industry a 
prepare for a recognized examinatio 
further your technical knowledge and i 

specialized training so essential to su 
have helped thousands of ambitious m 
up into higher paid jobs -they can hel 
Why not fill in the coupon below and fin 

and elec- 
d wish to 

, ICS can 
rovide the 
cess. ICS 
n to move 
you too ! 

out how ? 

Many diploma and examination course available, 
including expert coaching for: 

C. & G. Telecommunication Techns'. erts. 
C. & G. Electronic Servicing 
R. T .E,B. Radio/T.V. Servicing Certific e 

Radio Amateurs' Examination 
Radio Operator Certificates 
General', Certificate of Education, etc. 

Now available Colour T.V. Servicing 
Examination Students coached until . uccessful 

N PIN SELF -BUILD RADIO C URSES 

Learn as you build. You can learn both the thesry and prac- 
tice of valve and transistor circuits, and servicin work while 
building your own 5 -valve receiver, transis or portable, 
and high -grade test instruments -all under e pert tuition. 
Transistor Portable available as separate cour e. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

EST. 1891 

Dept. 171, Ihtertext House, Stewarts Road, London, .W.8 4UJ 

Please send me the ICS prospectus -free and without obligation 
(state Subiett or Exam) 

NAME .......¡ 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

INTERNATIONAL 

CORRESPONDENCE SCH r OLS 

AGE OCCUPATION 

I 
I 
I 

7/71 I 
a 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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PRINTED CIRCUIT KIT 
BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (I) 2 Copper Laminate Boards 41" x 21.'. (2) 1 Board for Match- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleaner /Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs 
(9) 2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first t One, including 10 new eircu 

EXPERIMENTERS 
PRINTED CIRCUIT KIT 

50p 
Postage & Pack. 10p. (U.K.) 

Commonwealth: 
SURFACE MAIL 15p 

AIR MAIL 50p 
Australia, New Zealand, 

South Africa, Canada 
(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (5) arrier Power Conversion Receiver. (6) Split- Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- PLE %ON" Triple Reflex with 
Self -adjusting regeneration (Patent Pending). (9) Solar Battery Loud -speaker Radio. 
The smallest 3 desings yet offered to the Home Constructor anywhere in the World. 
3 Subminiature Radio Receivers based on the -Triflexon" circuit. Let us know 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62" X -95" x 25 ". (11) Wristwatch Radio 1.15' X .80" X .55'. (12) 
Ring Radio .70" X 70" X 55'. (13) Bacteria- powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17)1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wireless 
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (35) Quality Stereo Push -Pall Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light-Beam Transmitter, (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. ..plus 10 Photo- 
electric Circuits, Alarms, Modulators, Stabilisers... 

YORK ELECTRICS, Mail Order Dept. 
335 Battersea Park Road, London, S.W.11 

Send a S.A.E. for full details, and a brief description of all Hits and Projects. 

AMAZING MINIDRILL 

ONLY 

f2 
P.&P.IOp 

Indispensabile for preci- 
sion drilling, grinding, 

FOR r ;'a polishing, etching, goug- 

PRECISION ing, shaping. Precision 
power for the enthusiast. 

MOOELShockproof. Completely 
portable power from 4+ 
volt external battery. So 
much more scope with 
MINI- DRILL. Super Kit 
(extra power, interchange- 
able chuck)£4.50, p.p.13p. 
De Luxe Professional Kit 
with 17 tools £7.00 p.p. 
23p. Money ref. g'täe. 

WORK 
MaFImI 

= K Im 

+ S TOOLS 

Dep 

MERLIN SUPPLY CO. 

. PW7D, Nailsea, Bristol BS19 2LP 

P.W. COMMUNICATIONS RECEIVER 
(P.w: DEC. '70) 

Was built entirely from parts supplied by us. 
TOP QUALITY KITS 
2nd Convertor /I.F. Kit 
Product Det. (with V /C) 
Audio Amp 
Pre Sel. /1st Con. 
Power Supply £2.50 
COMPLETE KIT All of above plus sub chassis 

material and F/T capacitors £20.00 
OTHER W. CAMERON DESIGNS 
F.M. Tuner (Feb. 1969) £8.20 
F.M. Stereo Decoder (May '70) £4.80 
Stereo Amp (Dec.-Feb. '68). S.A.E. for list. 
Post and packing per order 15p 

C & D ELECTRONICS 
1, Neville Road, St. Lukes Cross, Sunderland 

£7.90 
£2.90 
£1.80 
£5.50 
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SER I 

RN INTRIDUCTION i0 FAULT-FINDING 

PART 3 
NOW WE CAN GET DOWN TO THE 
TECHNIQUE OF THE SERVICEMA 
SHORTEST POSSIBLE TIME 

HEN a receiver gets into tr 
thing we have to do is t 
approximate area in which 

Detailed knowledge of the circuit a 
stages involved (Part 2) hastens thi 
wherever . possible a manual or servi 
priate to the receiver under examina 
obtained. 

The electronics of all modern rece 
upon printed circuit boards so that 
gram relating the components in 
circuit to those on the printed circuit board a great 

tify the circuit 
of particularly 
component to 
ly printed on 
mponents are 

G. J. NINE 

RACTICAL SIDE OF THIS SERIES AS GORDON KING DESCRIBES THE 
IN ACCURATELY DIAGNOSING AND CORRECTING FAULTS IN THE 

uble the 
discover 

the fault 
d the various 
discovery, so 

e chart appro- 
ion should be 

first 
the 

lies. 

vers are built 
ithout a dia - 

he theoretical 

deal of extra effort is required to ide 
sections of the various stages. It is 
easy to trace the printed wiring from 
component, since the wiring is usua 
one side of the board, while the c 
mounted on the other side. 

However, when such conductor tr 
tial, the effort required can be redu 
ing the board vertically, with the c 
forward, and illuminating the print 
behind with a fairly powerful be 
conductors between the components 
seen by viewing the components sid 
Some printed circuit boards, in fact 
semi -transparent laminate, which 
operation. 

LOOK, TOUCH, SMELL AND 
As much as possible should be lear 

condition before the receiver is dism 
in many cases it is possible virtuall 
faulty section purely by the human 
the application of an instrument. F 
a valve set is dead look for the glo 
there is no glow (all valves out) a 
should be made of the mains supply 
mains socket, plug (and fuse therein if 
mains cable to set, on /off switch, set 
valve heaters (if set uses a mains 
resistors and thermistor. 

One valve out in a set equipped 
transformer would almost certainly i 
of that one particular heater. One 

cing is essen- 
ed by mount - 
mponent side 
d wiring side 
ch light. The 

can then be 
of the board. 
are made of 

acilitates the 

LISTEN 
t of the fault 
ntled; indeed, 
to locate the 

enses without 
example, if 

ng heaters. If 
early check 

including the 
13A type), the 
use (if fitted), 

ropper), series 

with a mains 
dicate failure 
alve can also 

fail in a receiver with series -connected heaters and 
a mains dropper. If this is merely an open -circuit 
heater, then all the other valves in the chain will 
fail to light; but if it is a heater /cathode short only 
a part of the heater chain will be bypassed to 
chassis via the cathode circuit of the faulty valve, 
thus causing any resistor in circuit to severely over- 
heat and, possibly, an associated electrolytic capaci- 
tor to explode! 

If all the heaters of a dead set are alight, then 
adopt the sense of touch to check the temperature 
of the valves. All valves run relatively cool when 
the fault is h.t. failure; but if they are all cool 
except the h.t. rectifier, which is running very hot 
with its anodes glowing red (!), a short -circuit (pos- 
sibly in the reservoir electrolytic) directly after the 
rectifier d.c. output would be a very likely cause. 

The sense of smell is a good detector of a short - 
circuit or overload. A set emanating a smell of 
rotten fish is often found to have a faulty selenium 
h.t. rectifier. Different components exhibit their own 
characteristic smell when burning out or badly over- 
loaded. A small resistor cooking merrily would 
almost certainly imply a shorting bypass capacitor. 
Resistors of value between about 470 and 4.7k11 
are most prone to this capacitor- short -burn -up. 
Higher value components might fail to pass sufficient 
fault condition current to burn significantly, though 
the temperature would rise; but remember large 
resistors and wire -wound components are often de- 
signed to run warm or even hot. 

The sense of hearing is also of diagnostic value. 
An apparently dead mains set will produce mild 
residual mains hum from the speaker when the ear 
is placed close to it when the h.t. supply and audio 
output stage are active. If the hum is loud with 
distorted reproduction in the background a smooth- 
ing electrolytic will be in need of replacement. Mild, 
though abnormally high mains hum could indicate a 
reduced value smoothing electrolytic (or reservoir) 
or a heater /cathode leak in an audio valve. 

Whistles on all stations tuned in would indicate 
instability (e.g., oscillation) probably in the i.f. chan- 
nel indicating that realignment may be necessary, 
while a motor -boat type of interference would indi- 
cate similar trouble in the audio channel, possibly 
due to a failed bypass capacitor somewhere. 
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Continuous crackling noises would indi ate either 
intermittent circuit discontinuity or c ntinuously 
varying resistance through a circuit, co ponent or 
joint. For example, leakage resistance through a 
component which should have a high valu of insula- 
tion, like a capacitor or transformer wi h isolated 
windings, is a common cause of the sy ptom. In 
severe cases sparking or arcing would r ï sult even- 
tually in complete failure (either open circuit or 
short -circuit) of the component. 

Valves sets which have been in op_ ation for 
some years are prone to the developm -nt of an 
oxide film on the valve pins and valve -holy r sockets. 
Under certain conditions the oxide juncti +n can act 
as a rectifier and cause not only cracklin:, but also 
intermittent hum and distortion. Check ny rocking 
the valves in their holders while the set is operating. 
If the symptom is precipitated or cleare s by such 
action, the pins should be cleaned with '+ ne emery 
cloth and then washed in a switch Ilea ing fluid, 
such as Electrolube. Valve- holder sockets might re- 
quire similar attention. Use a shaved -do n match- 
stick for this operation, taking care to avo d enlarge- 
ment of the sockets. 

Crackling and intermittent hum can also be caused 

Fig. 1: A poor soldered connection like this is often r sponsible for 
crackling sounds and intermittent hum. 

by ineffective soldering between the `ea 
of the printed circuit board and the me 
or framework of the receiver (Fig. 1). Whe 
ing make sure that the iron is sufficienti 
to outweigh, the thermal inertia of any 1 

of metal and that both the conductor to b 
and the metal chassis at the point of sol 
sufficiently hot to cause solder diffusion i 
Unless the solder flows freely the dry 
remain. 

The same', applies to resoldering the lea 
of a component to a printed circuit board 
This time, however, the soldering bit sho 
ficiently small to concentrate heat at 
joint. Apply a well tinned bit to bring u 
perature and then introduce the solder fo 
(Fig. 2). Avoid prolonged application of 
heat. It is better to use a high -temperat 
the shortest' possible time. 

Some transistor receivers, especially 
expensive models, are adopting plug -in 
(Fig. 3). These sometimes work loose in th 
or develop oxide film like valve pins, r 
crackling symptoms or complete failure. 
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hy' areas 
al chassis 
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powerful 
rge mass 
soldered 

ering are 
the joint. 

joint will 

-out wire 
onductor. 

1d be suf- 
he actual 
the tem- 
free flow 
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re bit for 

the more 
ransistors 
it holders 
suiting in 

Fig. 2: illustration of the correct way to solder a connection. 

Useful diagnostic information can often be obtained 
merely by operating the controls of a faulty receiver. 
For example, by operating the wavechange switch 
it might be found that reception is possible on one 
waveband, the others being dead. In this event we 
can be sure that the trouble lies in the front -end, 
and that the i.f. channel, detector, audio section, 
power supply and speaker are all working normally. 

Similarly, an a.m. /f.m. receiver active only on the 
a.m. bands would most likely be in trouble at the 
v.h.f. f.m. front -end. F.M. and no a.m., on the other 
hand, could be indicative of trouble in the a.m. fre- 
quency changer section. Subsequent tests, of course, 
would be necessary to establish the initial diagnosis; 
but remember we are still trying to find the most 
likely area of trouble with the least amount of dis- 
mantling, etc. 

Trouble responsible for complete failure could lie 
anywhere in the receiver, but we can focus on the 
affected area in several ways. Most transistor sets, 
for example, yield a `thump' from the speaker when 
switched on. This is caused by the power supply 
charging the coupling capacitor in series with the 
speaker. Thus, if this normal effect occurs when the 
faulty set is switched on, we can be fairly sure that 
the power supply, speaker and its coupling capaci- 
tor and output transistors are, from first principles, 
at least working. The trouble would be most likely 
to exist, therefore, in the stages prior to the audio 
section. 

Most volume controls produce a mild hiss or 

Fig. 3: Here we see four plug -in type transistors, the lead -out wires 
forming small pins. Check wires and sockets for intermittent 

connections. 
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crackle when turned. If this happens o the defunct 
set then, again, we can be fairly sure t at the audio 
section, power supply and speaker are a l right. 

If the set is dead on all bands and it s found that 
clicks emanate from the speaker whe the wave - 
change switch is operated, all sections beyond the 
front -end could be assumed to be active; the suspect 
sections thus being the front -end. Thi effect com- 
monly results when the local oscillator fails. 

If reception can be had when the wavechange 
switch is critically adjusted either sid: of a `click' 
position, then the switch (or one sectio of it) itself 
would be in trouble. Dirty contacts i a common 
cause, and when this is so, normal r ception can 
be restored by putting a few drops of witch clean- 
ing fluid into the switch sections. Th same fluid 
will sometimes correct a noisy volume control. Dis- 
connect the set from the mains or batteries and 
allow a few drops of fluid to get to the track down 
the shaft, after which the control should be operated 
over its range vigorously for a little hile. If the 
noise persists the control will have to ' e replaced. 

Intermittent reception or crackling when the 
tuning knob is operated generally signi es shorting 
plates of the capacitor gang sections. However, a 
poor earth or varying resistance coupl ng between 

transmitter can be had, thereby making it possible 
to use a detector of lower sensitivity. Some genera- 
tors for signal tracing produce waveform rich in 
harmonics so that it passes through the r.f., i.f., 
detector and audio stages. 

Fig. 4 shows the block diagram of a typical 
receiver to the input of which is applied a suitably 
modulated signal from a generator. When the set 
is working correctly, signals as indicated will appear 
at the various stages. The plan, then, is to trace these 
signals with some sort of detecting device. Since it 
is not easily possible to measure r.f. and i.f. signals 
directly on a servicing type of indicating meter, it 
is best to modulate the test signal, as already inti- 
mated, and then to use a simple diode detector fol- 
lowed by an audio amplifier to extract the modula- 
tion so that it can be heard in a headphone set, as 
shown in Fig. 5. Instruments like this are available 
commercially. 

Thus with a setup as in Fig. 5 we can detect the 
modulated test signal from the input of the receiver 
all the way up to the input of the detector stage. 
It is, of course, necessary to tune the receiver to 
match the generator signal frequency. Clearly, then, 
discontinuity of signal through the system will indi- 
cate the point of trouble. For example, the presence 

Local 
oscillator 

signa 

JM IF_ 

Oscillator na 

A F signal 

Fig. 4 (left): Block diagram showing the 
type of signal to be expected at each stage 

of a receiver. 

Fig. 5 (below): Circuit of a detector probe 
for signal tracing. The audio probe feeding 
the amplifier permits rapid tracing of 

audio signals. 

the rotor plates and the contact wiper ca also cause 
these symptoms. Use switching cleani g fluid on 
the rotor /wiper contacts. 

SIGNAL TRACING 
When a$ much information has been btained on 

the fault condition by the methods det.'led, it may 
still be necessary to locate the defectiv section by 
more scientific means. Signal tracing i commonly 
practised by service technicians. Thi . calls for 
observation of the presence, absence a d character 
of a test signal applied to key points in j e receiver. 
We thus need a test signal and an inst ument suit- 
able for detecting it as it passes through the various 
stages of the receiver. Thus its prese ce at one 
point and absence at another indicates onclusively 
the section of signal discontinuity. 

While the test signal can be a signa picked up 
by the aerial from a transmitter, it is oft ° n desirable 
to employ a signal of known characteri tics from a 
generator of some sort. An r.f. generator with modu- 
lation suitable for the receiver under est is com- 
monly employed. This has the advantage that a 
greater signal level than that obtainable from the 

RFIFF prob 

l000pF 

Detector 
diode 

Audio probe 
! 

Amplifier 
i 33k 

Headphones 

7k` 3000pF 

A Common earth 

of signal up to the input of the mixer, but no i.f. 
signal output, would indicate mixer or local oscil- 
lator trouble. If the i.f. signal was present at, say, 
the base of the first i.f. transistor but not at the 
collector tuned circuit, then something would be 
amiss in the i.f. transistor stage. Similarly, a power- 
ful i.f. signal at the detector input, but no a.f. out- 
put would indicate detector trouble. 

To check or trace audio signals, though, we need 
to bypass the probe detector and couple the signal 
direct to the amplifier input (via the dotted line 
audio probe in Fig. 5). In this way we can trace the 
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r,f., i.f. and audio signals from receiver aerial input 
to the speaker terminals. 

One signal that cannot be detected by the tracing 
probe described is that produced by the local oscil- 
lator. However, some commercially produced trac- 
ing instruments include a meter or "magic -eye" indi- 
cator which responds when fed with pure r.f. signal 
of a level likely to be encountered in a local oscil- 
lator stage. 

There dre other ways of checking whether the 
local oscillator is delivering signal or whether lack 
of results is due to no oscillator signal. If we sus- 
pect the Oscillator, we can couple to the mixer an 
unmodulated signal from the generator, and then 
tune the generator to give the i.f. sum /difference 
relative to the station to which the receiver is tuned. 
This provides a speedy and conclusive test. 

If we have a valve -voltmeter with an r.f. probe 
we might well find that this is sensitive enough to 
record oscillator signal direct; but check on a set' 
which is working first to make sure the instrument 
is sufficiently sensitive! 

Still another oscillator test is to operate the faulty 
receiver close to a portable receiver w;th a ferrite 
rod aerial tuned to a station whose frequency is 
within range of the local oscillator signal radiated 

Modulated RF 
generator 

a high level of modulated i.f. signal to its input. We 
can then progress backwards towards the r.f. stage 
(aerial) input, using the speaker as the indicator. 
Obviously, when checking the i.f. stages and the r.f. 
and frequency changer sections the signal generator 
will have to be tuned accordingly, and at r.f. (and 
mixer input) ensuring that the set is tuned to a 
suitable frequency. A stage or section in trouble 
will be revealed by the signal getting through when 
applied to the output, but not when applied to the 
input. 

CIRCUIT TESTING 
When the defective stage has been brought to 

light, the first thing to do is to measure the voltage 
across the cathode (valve) or emitter (transistor) 
resistor with a reasonably sensitive voltmeter (see 
the Supplement, Guide to Test Instruments, April 
PW). The idea is shown in Fig. 7. The cathode of 
a valve is normally positive with respect to chassis 
in receivers, while the emitter of a transistor could 
be positive or negative. With an n -p -n device, as 
illustrated, the collector is positive, the same as 
a valve anode, which means that the emitter is also 

t t 
IF' etector Audio 

Speaker..: 

Fig. 6 (left): By first checking the speaker 
and audio stage for correct operation these 
sections of a receiver can then be used 
to indicate proper operation of earlier 

stages. 

Fig. 7 (below): A tel / -tale test for correct 
operation is the use of a voltmeter at the 
cathode of a valve or the emitter of a 

transistor. 

from the set under test. If the fault set has an 
oscillator working above the signal fre uency, then 
by tuning the portable, say, to a statio at 970kHz, 
the oscillator of the faulty set will prod ce a whistle 
on the station when its tuning is adjust d to 500kHz 
-assuming, of course, that the oscil ator of the 
faulty set is working. The 970kHz osc llator signal 
results from the 500kHz signal freque cy plus the 
470kHz i.f. (see Part 1). 

Another good scheme for stage-to- age testing 
is illustrated in Fig. 6. Here we use an . udio genera- 
tor to clear the stages from the rear, starting at the 
speaker. With the set switched off, an audio signal 
of suitable power can be injected into the speaker 
(after disconnecting one wire), and if his is heard 
(albeit weakly, if the matching is po.r), then the 
speaker is all right. We can then inje t the signal 
into the ',input of the audio section best at the 
volume control), and if this is reprod ced we can 
be sure that the audio section is satis actory. It is 
desirable to inject the signal via an iso 
tor (about 0.114F for audio and 100 pF 
to keep the generator signal output 
especially when feeding to the input 
section. 

The detector can be similarly checke 
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for r.f.) and 
well down, 
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positive with respect to chassis. A p -n -p device, how- 
ever, has a negative collector and hence a negative 
emitter relative to chassis. 

Any meter indication will be the voltage drop 
across the cathode or emitter resistor, implying that 
current is flowing in the circuit and hence through 
the active device. Many circuits or manuals specify 
the voltage at this electrode to be expected when 
the receiver is working normally, so significant 
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deviation would reflect a fault conditi 
Lack of voltage (and remember that s 

transistor stages might give less than 1V 
resistor, hence the need for a sensitive is 

means that no d.c. current is flowing t] 
device. The device could thus be ope 
biased to cut -off by virtue of the fault coud 

A valve Or transistor stage acts in two 
the d.c. mode and two the a.c. or signal 
latter mode cannot occur unless the d. 
correct, but a correct d.c. mode does not 
imply a correct a.c. mode. In other wor 

m. 
an signal 

across this 
strument) 
rough the 
-circuit or 
tion. 
odes. One 

mode. The 
mode is 

necessarily 
s, we may 

measure reasonably correct electrode voltages with 
a d.c. meter, and yet the stage could still be inactive 
from the signal point of view. 

A typical example in this respect is m salignment 
of, say, the i.f. channel. The d.c. electrod potentials 
of the valves or transistors in the channel would be 
normal, but due to the misalignment the signal 
would fail to pass through the cha el. Other 
examples are a shorting coil or an open -ci cuit signal 
coupling capacitor. 

Actually, the local oscillator is the ge erator of a 
signal rather than a signal amplifier, bu the signal 
is essential for the mixer to yield the i.f. s gnal, as we 
have seen. 

Current 
swing 

Class A bias 

+ve +ve' 

Cl 

Rt 

+ve 

-ve 

Fig. 8: (left) Transfer characteristic showing Class A biasing. Fig. 9 
(right) Method of biasing a valve. 

All small signal stages are biased to class A. This 
means that the anode or collector cur ent occurs 
towards the middle of the linear port on of the 
characteristic, as shown in Fig. 8. This is chieved by 
biasing (grid bias for a valve and base bias for a 
transistor). Superimposed upon the bias i. the signal 
for amplification, positive peaks caus 
taneous current decrease, with the cu 
never exceeding the linear portion of th 
istic. 

Thus the first thing we have to do is to 
the biasing is correct for class A amplifica 

Returning to Fig. 7, an excessive volt 
could mean that too much current is flow 
the device. This would push the oper 
towards `A' on the characteristic of Fig 
other hand, too little current (abnormal 
age reading) would push the operating p 
`B'. Biasing towards `A' would delete t 
swings of signal and towards `B' the nega 
The former is `bottoming' and the latter 
device through current going to zero at th 
of the characteristic). Either condition c 
the stage inactive from the signal point of 

It can be understood, therefore, why 
test shown in Fig. 7 is a potent monitor 
conditions. The total current of the devic 

ng instan- 
ent swing 
character - 

nsure that 
ion. 
ge reading 
g through 

ting point 
8. On the 

y low volt - 
nt towards 
e positive 

ive swings. 
ut -off' (the 
lower end 

uld render 
iew. 

the simple 
of the d.c. 
must flow 

through the cathode or emitter resistor, so the volt- 
age measured across the resistor is a measure of the 
current. Simple Ohm's Law states that the voltage is 
equal to the current times the resistance. If the 
current is expressed in mA, the resistance can be in 
kilo -ohms. By dividing the voltage measured by the 
resistance we can easily calculate the current. For 
example, if we measure 3V and the resistor is 1kIl 
the current is 3mA. This saves breaking the circuit 
to introduce a milliammeter; but don't forget the 
shunting effect of the voltmeter (see April PW 
Supplement on Instruments). Current flowing in 
any resistive element of the circuit can be so 
calculated provided the resistance value is known. 

STAGE BIASING 
Sometimes the biasing is affected by a `leaky' 

coupling capacitor. Look at Fig. 9. This shows the 
control grid returned to chassis via Rl, the grid 
resistor. The cathode resistor R2 makes the cathode 
go positive with respect to chassis. Now, since the 
grid is also at chassis potential (via Rl), this 
electrode assumes a negative potential with respect to 
cathode. This is how the stage is biased, the biasing 

Fig. 10: (left) Method of biasing a transistor. Fig. 11 (right) Conven- 
tional way of supplying h.t. to screen grid of a valve. 

being the volts dropped across R2. 
If the coupling capacitor Cl becomes `leaky', the 

positive potential from its left -hand side will tend to 
reduce the negative grid bias, thereby causing the 
valve to pass excessive current, reflected by an 
increased volts drop across R2. A `leaky' audio 
coupling capacitor can introduce excessive distortion. 
Check by monitoring the voltage across R2 with and 
without Cl connected to the grid. If there is a rise in 
reading when Cl is connected, then the capacitor 
is definitely in need of replacement. 

A transistor stage is commonly biased as shown in 
Fig. 10. This is a p -n -p transistor, so the collector 
needs a negative potential, as also does its base for 
biasing. Resistors Rl and R2 form a potential -divider 
across the supply, the bias for the base being taken 
from the junction. The values of the resistors are 
chosen to provide the correct bias for class A 
operation. 

Clearly, the biasing would be disturbed should the 
insulation resistance of the coupling capacitor Cl 
decrease and as this component is commonly an 
electrolytic in audio stages, the polarity is also 
important. That is, it must be connected round the 
right way for the resistance to remain high, which 
is a point worth noting when the component is 
replaced.. 
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The emitter resistor R3 is also in th- base bias 
circuit (because the bias acts on the : itter /base 
circuit), but the chief function of this resistor is to 

avoid an increase of collector /emitter c rrent with 
increase in device temperature, which ould result 
in transistor failure or bottoming effe ts. As the 
emitter current rises with increasing temperature, 
the voltage across R3 rises in sympath, , an effect 
which reduces the base bias, thereby r ducing the 
current. R3 is thus a `stabilising' compone t. 

The cathode or emitter resistor i. generally 
bypassed by a capacitor, which merely provides a 

low impedance path for the signal with,ut affecting 
the biasing. The value of the capacitor is hus related 
to the signal frequency and the imped: nce of the 
circuit generally. Audio amplifiers adopt : high value 
electrolytic capacitor, but higher frequ:ncy circuits 
can use a much smaller capacitance. 

If the capacitor fails signal voltage de elops across 
the resistor and appears at the sta; e input in 
antiphase with the source signal. W thus get 
negative feedback and hence a reduct on in stage 
gain. Moreover, as the feedback is serie -derived the 
stage output impedance rises and in so e cases this 
can result in instability and similar symp ms. 

One thing in favour of transistors is t at there are 
only three `electrodes' to deal with. Valves are 
commonly multi- electrode devices, ea.h electrode 
requiring its own feed circuit. The sc een grid of 

a pentode or tetrode requires a positive potential, as 
does the anode obtained in many cases i om a series 
resistor, such as Rl in Fig. 11. Cap citor Cl is 
another signal bypass capacitor, for w' hout this a 

signal across R1 could develop causi g feedback 
effects, resulting in a reduction in Lain and /or 
instability. 

Look out for open- circuit screen bypass capacitors 
in the i.f.' channel if the gain is low o when there 
are instability tendencies, especially duri g alignment 
when the 'i.f. transformers are `peaked' Mr. Hellyer 
will be dealing with alignment next mont ). 

It is obviously impossible (within the compass of 
this article) to delve into all possible fa It conditions 
and symptoms, but it is hoped that the information 
so far presented will set the poten 'al receiver 
repairer on to the right track. I ha e purposely 
refrained from spending time on the a dio section, 
as I shall be dealing with this later. 

ABOUT COMPONENTS 
To conclude this part, however, a few words about 

component factors, limitations and subst tution would 
not be amiss. 

Having analysed a faulty stage the ti .. e will come 
when the defect has been narrowed do n to one or, 
perhaps, two components. In some cas-s these can 
be tested in situ with a continuity tester i r ohmmeter. 
However, one must adopt caution whe testing like 
this in transistor receivers, for a shunt ircuit across 
a resistor, for instance, may be reflec d from one 
of the junctions of a transistor. Thus .: n ohmmeter 
connected across the resistor for value easurement 
would reveal the junction resistance in parallel with 
the resistance. Since the junction is effectively a 
`diode', the resistance with the curre t flowing in 
one direction will be high and low wit the current 
flowing the opposite way. To check on whether 
reading error is resulting from this t s e ohmmeter 
probes should be reversed, causing t e current to 
flow the opposite way on the secon i test. If the 
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reading differs, the more accurate would be that 
showing the higher resistance, but even then it 
might be necessary to lift one leadout wire from 
the circuit to make sure! 

The same applies when testing capacitors for 
insulation resistance. In many cases, though, quite a 

bit of information can be gleaned about the condition 
of components by making voltage tests and then 
comparing these with those indicated in the service 
manual or on the circuit. 

A speedy way of getting to know whether a 

transistor is behaving as it should is by monitoring 
the voltage across the emitter resistor and then 
reducing the base bias very slightly. This can be 
done by connecting an external resistor in parallel 
with R2 in Fig. 10. If R2 is, say, 47k51, then a resistor 
of similar value can be temporarily connected in 
parallel. This will reduce the base bias and if the 
transistor is working properly the voltage across 
the emitter resistor will fall slightly. 

Eventually the time will come when to prove a 

fault condition conclusively a component substitution 
test will have to be made. The component used for 
this must match reasonably closely the original 
suspect, though it may not be necessary to make a 

permanent soldering job at this stage. However, at 
least one lead out wire of the suspect component 
must be lifted from the circuit (two wires, with a 

transistor Try to make a substitution test only when 
it is pretty certain that the particular component is 
the cause of the trouble. Anybody can repair a radio 
by replacing the components at random. The craft in 
servicing is knowing which component to replace 
first! 

Sometimes it is a job to guess the value of a faulty 
component, though a calculated guess might be 
necessary when an overload has destroyed all 
markings of the value (but the type of component 
should be known, see Part 1) and when a service 
manual or circuit of the receiver is not available. 
The best plan, then, is to check the value of the 
equivalent resistor in the circuits of similar models. 
If the value chosen is significantly in error, especially 
when the component is a resistor, other related 
components, notably transistors, could be destroyed. 

The wattage ratings of resistors and voltage ratings 
of capacitors are also very important. If in doubt it 
is best to err towards the high side, assuming there 
is sufficient space for a possibly larger component. 
The small electrolytics used in transistor equipment 
come in a wide variety of voltages with short intervals 
between them. One would be asking for trouble, for 
instance, to replace a 9V electrolytic with a similar 
value 6V component. 

Larger electrolytics used in mains- derived power 
supplies are endowed with a ripple current rating 
in addition to a d.c. voltage rating. The ripple rating 
is very important when the component serves as the 
reservoir at the h.t. rectifier output. High ripple 
rating is reflected in the physical size of the 
component, which is why we find singnificant size 
differences between electrolytics of the same 
capacitance and d.c. voltage rating. The larger ones 
generally have a greater ripple current rating and 
if we use a smaller one for replacement we can 
expect early failure accompanied, possibly, by an 
explosion due to overheating. 

END OF PART THREE 
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pracUcallyire 

ess Nam 
N commentary .y 

WHO'D be a radio service 
engineer? Once upon a 
time, the job was worth 

the candle, not all that well paid, 
but at least accruing some pres- 
tige. Entering the house where the 
ailing Melody Maker sat silent (or 
worse, noisy) on the gargantuan 
sideboard, one was greeted with 
the deference accorded to the 
vicar, the doctor, the village sooth- 
sayer. 

One's ministrations were 
watched with breath -stopped awe. 
Every twitch of the screwdriver 
was vested with the significance of 
a witchdoctor's flourish. Shake 
your head and the house held its 
breath; smile, and the family 
smiled with you. At the end of a 
service job, one accepted the wor- 
shipping glances and palm- strewn 
path of one's exit as a matter of 
course. One was, after all, a wire- 
less wizard. 

Today, radio, television, and the 
mysteries of hi -fi, are part of 
daily life, like the 'fridge, the food 
mixer, the washing machine and 
the telephone. 

The mysteries of electron action 
-despite a brief honeymoon of 
prestigitous deference when tran- 
sistors first appeared -are as well 
known to the Lower Fifth as the 
functions of sex and procreation. 
One is likely to be challenged, 
when delving into the innards of 
a hi -fi amplifier, with a reasoned 
discourse on the merits of Class A 

... watched with breath -stopped awe. 
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wit 
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wr.. 
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tho 
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to 
but 
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dev 
of 
is 
visi 
and 
ICs 

ration, or, at worst, the 
eriority of virtual earth 
terns for low -level inputs. 
ntegrated circuits are old hat 
the youngsters of the modern 

nological age. Transfilters are 
terday's phenomena. It is 
isable to time one's visit for 

housewife's home stint -at 
.t one has half a chance that 

is not a triple honours 
duate in higher mathematics. 
inly half a chance, for recent 
ice calls have convinced 
ry that Women's Lib has bred 
ew generation of housewives 

can talk as glibly of negative 
back as their husbands once 
of swivel- headed back -pres- 
gaskets. Erudite articles in 

women's magazines are today 
led at the `intelligent, active, 
sewife,' who is expected not 
come fluttering to the man 
t door when the fuses blow, 
to know all about thermostats 

slow -blow cutouts. It takes 
e of the spice out of life, I 
tell you! 
n Nicholson, expounding about 
made his point for Mullard 
the peripheral circuits were 

likely to diminish as designers 
advantage of stable devices 

hough I can tell him that from 
-fi point of view, they have not 
e an integrated circuit yet 
is stable and noisefree -what 
e use of masses of gain when 
have to apply immense nega- 
feedback to keep the thing 

le at all frequencies -even 
the better compensated 

nd- generation devices? ). 
et me say, before the flames of 
th surge round my head, that I 
of dispute the IC argument- 
gh Voltaire, or somebody else 

a funny hat, would defend 
he death my right to do so- 
merely wish to point out that 
advent of the make -and- break 
ce has not tolled the knell 
he departing serviceman. He 
oing to be as busy making 
s to the set designer's follies, 
the fact that a neat row of 
sits along the middle of a 

No. 81 

Serviceman's 
Lib. 

She is likely to tell the calling serviceman... 

printed board will not make his 
life any easier. He simply has to 
steel himself to break them when 
circumstances f or c e him to 
change -or as the perceptive Mr. 
Nicholson rightly says, learn some 
new diagnostic techniques. 

Trouble is, reverting to Henry's 
theme, the busy housewife plies 
her evening care these times at 
extra -mural classes on electronic 
maintenance, or the closer study 
of the atom. She is likely to tell 
the calling serviceman not only 
where the stabilising current 
failure originated but also why 
the concept of the design was 
erroneous. He hasn't the time to 
go to evening classes himself and 
bone up the new techniques. He is 
too busy nipping next door to 
mend the fuses for hubby who 
has been left at home to babysit. 

One of the sources of the ser- 
vice engineer's information on 
new devices was always the 
Mullard lecture. Our Editor has 
chaired enough of these to be 
able to vouch for their avid recep- 
tion, wherever Mr. Nicholson 
went. After April, lads, that's it! 
There are, no doubt, valid com- 
mercial reasons for dropping 
these lectures, but the Mullard 
evenings were a night out for the 
serviceman; a legitimate excuse to 
mingle with fellows of like tastes 
(that's Henry's story). Their ces- 
sation makes yet another inroad 
into the service engineer's liberty. 
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p P RTYGRAM' 
INC UDING RADIO 1 & 4 

THE RECORD PLAYER described in 
was designed to provide good quali 
tion with a substantial power outp 

with the facility of a 4 speed auto -chang 
and a simple, but effective, built -in two s 
tuner. Even allowing £12 to £15 for the a 
and pick -up, the overall cost in buildin 
very much less than one would have to 
commercially made equivalent with a c 
inferior performance. 

The prototype shown on the cover is 
cabinet which the writer more or less b 
a Garrard 3000 a uto- changer. The decor of 
by the way, is due to Peter Metalli, Ar 
P.W. There is no reason why a ready m 
should not be used providing it is large 
accommodate the auto -changer unit, th 
and power supply, the radio tuner if use 
important a 3, 5 or 811 loudspeaker capa 
ling at least 6 watts (r.m.s.) audio power. 
of auto -changer must rest with the cons 
it is worthwhile using one fitted with 
pick -up cartridge. The Garrard 3000 u 
original performs very well and this is su 
with a Sonotone 9TAHC stereo ceram 
cartridge (the . output from the cartr 
paralleled for mono use). 

PERFORMANCE 
Most people like to know what they 

for their money so before going on, a 
about the electrical performance may p 
The power amplifiers will deliver 8 
power into an 812 load and with referenc 
hum and noise level is -55dB. The overa 
response is flat from about 30Hz to 30kH 
to 20Hz and 40kHz at the -3dB points 
sensitivity is 80mV for maximum r.m.s. o 
and the input impedance is 1M12 both o 
suitable for ceramic cartridges. The to 
provide approximately 12dB cut or lift 
10kHz respectively as per the frequen 
curves shown in Fig. 1. 

this article 
reproduc- 
t, coupled 
turntable 
tion radio 
to- changer 
comes to 

pay for a 
nsiderably 

oused in a 
ilt around 
he cabinet, 
Editor of 

de cabinet 
enough to 
amplifiers 
and most 

le of hand - 
The choice 
ructor but 
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ed in the 
plied fitted 
c turnover 
dge being 

re getting 
few words 
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atts r.m.s. 
to this the 
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tput power 
which are 
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011111.11111111111 
Frequency H5 100 1000 10K 

Fig. 1 : The response of the amplifier with tone contr 
and mimimum. 
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To 3dB 
at 40KHz 

20K 

Is at maximum 

The input sensitivity at the base of the first transis- 
tor is a few millivolts and more than adequate for 
the one transistor radio tuner which operates on 
medium waves and allows a choice of two stations 
such as Radio 1 and Radio 4, by pre -set tuning. 
Total harmonic distortion from the amplifier was 
found to be well below 1% at average listening 
levels and did not exceed 1% at the rated power 
output. The prototype record player was fitted with 
an 812 eliptical speaker (10 x 5in) which produced a 
quite satisfying bass response despite the smallness 
of the cabinet. 

THE CIRCUIT 
The full circuit for the preamplifier, the power 

amplifier and power supply is shown in Fig. 2. The 
first stage has the requisite 1M12 input impedance 
required for ceramic pick -ups so the recommended 
R.I.A.A. response for disc replay is produced auto- 
matically. The gain of Trl is limited by a small 
amount of negative feedback due to RS and its 
output is coupled to an emitter follower (Tr2) which 
feeds the active bass and treble control network 
around VR1 (bass) and VR2 (treble) potentiometers. 
Further amplification by Tr3 builds the signals to 
sufficient level for the first stage (Tr4) of the power 
amplifier section which is a quite conventional d.c. 

R7 

HT +rail for radio tuner 

1 
68 

R14 
5.6k 250 

C131 
25: 

R4 
10k 

3.9k 

=C3 - 250 

Tr2 
BC109 

O Pick -up 
ceramic 
cartridge 

Bass VR1 
R9 100k lin, R12 

12k 12k 

C6 C7 
0.04 0.04 

R1O 
C4 12k 

+25 R11 

R8 
1.2k 

C8 

10 

913 

Vole 

R15 
1.2k 1Ok 

Tr3 
BC109 

C10 
25 

22k 

C5 
2000p 

5k lin 
Treble VR2 

VR3 
100k 

Log 

R16 C9 
1.2M 150p 

1 

Fig. 2: The complete circuit of the preamplifier, power amplifier and th. 
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7 

O 

coupled arrangement using an AC128 (Tr5) driver 
and complementary NPN /PNP output p=ir (Tr6 -Tr7). 
Protection against the effect of transien s is provided 
by the Zgbel network C17 -R29 and the bias for the 
output pair is stabilized by the thermist r THl. Over- 
all negative feedback is introduced via 23 but there 
is additional feedback at the very hig frequencies 
i.e., above about 30kHz, produced by Cl It has been 
found that audio amplifiers with respon es extending 
well beyond 100kHz, as is quite comm n, are prone 
to direct pick-up of radio signals. Hen +e the reason 
for C15. The whole of the output stase consisting 
of Tr4, Tr5, Tr6 and Tr7 is basicall, a Mullard 
design, slightly modified to operate w th 30V. The 

Check standing curr 
/here 

818 
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nt 
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29 
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2500 
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LS 
-4 -23n 

6-8W 

T 

Turntable 
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e power supply. The circuit for the simple radio tuner is shown 

E 

separately. 

L N 

Mains 

inclusion of a somewhat higher resistance thermistor 
in parallel with the fixed resistor R24 and the 50f2 
pre -set PRl was for two reasons (a) a very low 
resistance thermistor seemed difficult to obtain and 
(b) the setting of PR1 to midway position will adjust 
the standing current of the output transistors to 
approximately the right level. This might prove 
useful to those without a suitable testmeter. The 
reason for a 30V rail is that a Henry's Radio trans- 
former type TS /18 with an LT119 bridge rectifier and 
5000sFd reservoir capacitor (C19) provides almost 
exactly 30V when the amplifier is operating under 
the no signals condition. If other than the specified 
transformer is used it must be capable of sustaining 
a current drain of up to 400mA at approximately 25V 
which is the requirement of the output stage at 
maximum power output. 

THE RADIO TUNER 
The circuit is shown in Fig. 3 and consists simply 

of an r.f. stage and diode detector. The sensitivity 
of the tuner is such that Radio 1 and Radio 4 were 
receivable in the London area with sufficient signal 
from the ferrite aerial to run the amplifier to full 
power output. The switch shown as S1 selects either 
of the two 110pF trimmers (CP1 -CP2) each being 
used to tune to the frequency of a required station. 
This switch is however, ganged to S2 and S3 as in 
Fig. 4a and all three may be a combined 3 -pole, 3 -way 
rotary switch or, as used in the prototype, a push- 
button unit with three buttons each operating a 
series of single pole changeover switches. If a push- 
button system is used, it must be one on which any 
selected button automatically cancels any other in 
use. The one used for the prototype was a Henry's 
Radio Type 42 which has more than sufficient pairs 
of single pole changeover switches. The connections 
used are shown in Fig. 5 in which buttons 1 and 2 

select either of the radio tuning capacitors, whilst 
button 3 remains out and connects the tuner output 
to the amplifier. When button 3 is used the amplifier 
input is disconnected from the radio tuner and takes 
signals from the pickup via Rl. 
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Fig. 3. The circuit of the s witched s ation radio tu . r. 
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Fig. 5 The push button switch wiring and 1c 
1tN 

The radio tuner employs a ferrite aerial as shown 
in Fig. 6a which is tuned for medium wave reception 
only and is very loosely coupled to the r.f. amplifier 
by the three turn coil L2. The ferrite aerial should 
be mounted within the record player case so that it 
does not foul the changer mechanism and is reason- 
ably clear of the loudspeaker. In the prototype it 
was mounted just to the right of the speaker and 
directly in front of the tuner circuit board as can be 
seen in the photographs. 

3 Turns 30SWG 
enamelled wire 

C 1I111Í 

60 Turns 30SWG 
enamelled wire 

L2 

Start 
End Base 

Tr. 

R1 /R2 

(a) 

Ferrite aerial 

(b) 

8 Dia 

End 
Earth 

3" 3" 
8X8 Aluminium L, angle 

L1 

S 
CP1/CP2 

Ó /Elastic bands 

iüqlllllllllllllllllltlül!INIi!IIh 

Fig. 6: The ferrite rod constructional details. 

Hardboard 

CONSTRUCTION 
The preamplifier was made up as a one piece 

assembly with the volume, bass and treble controls 
mounted on a small panel secured at right angles 
to the circuit board as shown in Fig. 7. The assembly 
was fitted to the front panel of the record player 
cabinet as shown in Fig. 7h so that the control 
spindles projected through. If this method of assem, 
bly is used, be sure to obtain potentiometers with 

The preamplifier and radio tuner boards in the prototype. 

long spindles. The wiring for the preamplifier is 
shown in Fig. 8. 

THE POWER AMPLIFIER 
The power amplifier wiring is shown in Fig. 9, 

but the assembly of the three separate sections calls 
for some explanation. First the output pair of tran- 
sistors Tr6 and Tr7 must be mounted on a heatsink- 
cum- sub -chassis of the prescribed size. Each output 
transistor is completely insulated from the heatsink 
with mica spacers and fixing bolt insulating washers. 
The circuit board to the right carries the bias resis- 
tors and output network components and is secured 
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Plain 0,15matrix veroboard 

I 
. 

áx8 Aluminium angle 

(a) 

\18 s 

Front 

(b) 

Stand off 
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G Aluminium panel 

1 

anel 

HT+ To radio tuner 

HT +From 
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junction R17 -C12 

Mains Ontoff 
switch 

--rte To C11 Power 
amplifier 

VR2 

Treble 

Veroboard 0.15 matrix 
5"x4 

C15 23 

VR1 

-- 
Bass 

VR3 

Volume 

16or18SWG Aluminium 

52x42 

Screened lead 

Veroboard 
0.15 matrix 

52x12 

16 

25 
Block heatsink 
bolted to chassis 

Insulated from 
heatsink 

R19 R18 

c13'jl± 
R17 y 

C112 +- -C11 

Tr7 
AD162 

e PNP 
Earth 

tag 

HT +30V 
(Power supply) 

HT+ rail to 
pre -amp and 
radio tuner 

To volume 
control VR3 

Circuit boards 

Tr5 
Block 

heatsink 

Inset 

Sub chassis (heatsink) 

Loudspeaker 

to one side of the sub- 
chassis as shown in the in- 
set. The larger circuit 
board carries Tr4 and the 
components of the driver 
Tr5. It is most important 
that Tr5 is mounted in a 
small block type heatsink 
which is directly bolted to 
the main sub -chassis heat - 
sink as shown in Fig. 9. If 
the larger circuit board is 
mounted above the sub - 
chassis on pillars as shown 
in the inset the leads from 
Tr5 to the circuit board 
will be long enough. 

Fig. 7: (above) The preamplifier 
circuit board mounting details. 

Fig. 8 (left): The wiring details of 
the preamplifier and tone controls. 

Fig. 9 (below): The construction 
and wiring of the power amplifier. 

THE POWER 
SUPPLY 

This requires little ex- 
planation except that for 
the prototype the compo- 
nents were assembled on 
a small chassis about 6 X 
4in as shown in Fig. 10. A 
connecting block should be 
provided for the various 
mains supply conections 
i.e., those going to the on/ 
off switch, the panel neon 
and the turntable motor. 
Use a three -cored mains 
cable for safety and 
include a fuse in one of 
the leads. 

THE RADIO 
TUNER 

Mounting the ferrite 
aerial has already been 
dealt with. The wiring and 
layout for the circuit 
board is shown in Fig. 11 
but the actual mounting 
of this board within the 
player cabinet is rather a 
matter of choice. In the 
prototype the radio circuit 
board was actually 
mounted on the three -way 
push- button frame, this in 
turn being secured to the 
front panel. Much de- 
pends on whether a 
push- button unit or panel 
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mounting switch is used, but in any 
tuner circuit board must be close by to 
leads to the tuning presets. For the same 
ferrite aerial must be as close as poss 
tuner circuit board. 

TESTING AND OPERATION 
Those who have little or no experiel 

coupled output amplifiers may quite righ 
cerned about damage or destruction of 
or the output pair through a wiring err 

case the 
avoid long 
reason the 
ble to the 

ce of d.c. 
tly be con - 
the driver 
or. This is 

-bridge rectifier MR1 

LT119 

Supply 
transformer 
T1 type TS/18 

Panel neon 
240V 

HT 

+30V 

L----1.- E 
c 1f o---- Nl -.loD_ LJr 

Fuse 
2A 

Turhtable 
motor 

Cha 
16 o 
alum 

Mains 

DP On/off switch on 
volume control VR1 

is 
18 SWG 
nium 

Fig, 10: The construction of the power sup +ly. 

View of the prototype with the turntable assembl removed. 

always possible, of course, so first chec and then 
recheck the wiring. To begin with, the i re -set bias 
control PRI must be set to midway po tion which 
should allow the current to Tr6 collect r to settle 
at around 20 to 30mA. This is with n i signals at 
the input or with the volume control turned off. 
With a meter between Tr6 collector and he positive 
rail at the point indicated by a star in F g. 2, adjust 
PRl for a current reading of not less han 15mA 
and not more than 20mA. If no meter s available, 
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L1 

Ferrite aerial 

Veroboard 0.15" matrix 
42x 3' 

From amplifier 

HT 

.R6 +15V 

:RFC To amplifier, 
C3 

via 52 corn 
R1 

CP1 CP2 

ND . 203 
OS1 (or push button as shown in fig 6) 

Fig. 11: The wiring of the radio tuner. 

simply set PRl to midway position. The reason for 
insulating both output transistors from the heatsink 
was to facilitate individual checking of the current 
drawn by each output transistor. It is also worth- 
while checking the collector current of the driver 
transistor Tr5 which should not exceed about 25mA. 

The supply (across C19) under the no signals 
condition should be almost exactly 30V which will 
fall to 25 to 26V when full power output is de- 
veloped. Check also the voltages in the preamp 
section and the radio tuner. 

Fig. 12: Dimensions of the cabinet used in the prototype. 

www.americanradiohistory.com

www.americanradiohistory.com


* components list 

AMPLIFIER 
Resistors 

R1 1M12 R11 22kä2 R21 121ci 
R2 121d2 R12 12kS2 R22 1052 

R3 120kS) R13 12k52 R23 1k52 

R4 MI R14 5.6k0 R24 4712 
R5 10011 R15 10k11 R25 22052 

R6 1kSl R16 7<2M0 R26 '39afà /W 
R7 3.9kS) R17 6805) R27 0^5fí 1W 
R8 1" 2k5) R18 15kS) R28 552 1W 
R9.12kf2 R19 881cS) R29 95) 
R10 12kS) R20 100kS2 

All resistors 10%, 1W except where 
VR1 ï 100kf) linear (bass) 
VR2 ' SkS) linear (treble) 
VR3 - 100kii log. with switch (vtslume) 
iPlitl 470 skeleton preset (or 5052) . 

Capacitors 
Cl 25µF 12V C8 10µF 12V C15 2200pF 
C2 100µF 6V C9 150pF C16 250µF 6V 
C3 2500 30V C10 25/1F 12V C17:10aF 25V 
C4 2514F 12V C11 i0/1F 25V C18 2500¡ttF 25V 
C5 2000pF. C1rF 30V C19 50000 50 
CS t)04µF C13252250F 30Y 
C7 0; 04µF C14500µ µF 26V 

qicbllduGtorg 
Tri BC109 Tr4 8C109 Tr7 A£tt 
Tr2 8C109 . Tr5 AC128 TH1 VA1 
Tr3 8C109 Tr6 AD1611 MR1 í_T11 

ated. 

t Matched pair 
cel(aneous 

Mains transformer. 250V primer;, 18V lA 
secondary. Type T$I18` {Henry's -+ =die) 
10 x Sin (or similar) elliptical I. udspeaker, 
4-852 to handle 6-8 Watts. 

Aluminium for chassis and heat sink, 
Veroboard, plain, 0.15in matrix. 
3 -pole, 3 -way switch or 3 -way push butí.n switch. 
Mains neon, panel mounting. 
2A fuse and fuse holder 

RADIO, TUNER 
R esistors 

Rt 47[t0 o R3 6800 RS 121 
12k0 < R4 6.810 R6 2.2k 

t 
77 (3052) 

Bridge 
Rectifier 

acitors 
1 002µF , C4 0-01aF CP2 11+ 

C2 0.1µF C5 100µF 15V 
C3 SOOpF ° ' CP1 110pí" trimmer. 

Miscellaneous 
Tr1 BC109 
RFC 2-5mH r.f. choke. 
Ferrite Rod 6 x fin diameter -see text. 
Di ÓA81 diode or similar. 
Wire for aerial. 

F mmer 

WIRING THE PICK -UP 
On most record turntables the pickup leads are 

carried through the arm to a tagboard beneath the 
deck. From here a screened lead must be used up 
to the switching and input at the preamplifier. The 
turntable must be earthed to the common earth of 
the amplifier. If the Garrard 3000 unit is used as in 
the original, the stereo cartridge fitted must be 
wired in parallel for mono operation. The input to 
the preamp will be found suitable for all ceramic 
cartridges but note that, if a high output crystal 

cartridge is used, the input circuit must be modified 
as shown in Fig. 4b. The resistor Rl, which takes 
the place of Rl as in the circuit diagram Fig. 2 is 
raised in value to 2.2MII. The amount of attenuation 
necessary will depend on the output of the pickup 
cartridge but can be adjusted by Rx which will 
probably be about 390k1í. The preamplifier is not 
suitable for magnetic cartridges which require fre- 
quency correction for the requisite R.I.A.A. record 
replay characteristic. 

THE CABINET 
The dimensions of the original cabinet given in Fig. 

12 may serve as a guide, but readers are advised that 
the best procedure is to build the amplifiers, tuner 
and power supply and then work out the cabinet 
dimensions in accordance with the space required, 
including that for the chosen auto -changer and loud- 
speaker. For example, there must be enough space 
for the projection of the auto -changer mechanism 
above and below its mounting board. There must also 
be ample space below the auto- changer to accommo- 
date the power amplifier and power supply, which 
are best mounted at the bottom of the cabinet. The 
front area of the cabinet depends somewhat on the 
size of the loudspeaker and the space required for 
the preamp and radio tuner. The material for the 
cabinet may be plywood or blockboard and joints 
should be glued and screwed for strength. The auto - 
changer mounting board should be fitted so that 
it can be removed from the cabinet complete with 
the auto -changer and with the leads to the motor 
and pick -up long enough to allow the changer to be 
operated outside the cabinet. This greatly facilitates 
final testing and servicing. 

The general design of the cabinet can otherwise 
follow that shown in Fig. 12 with the opening for 
the loudspeaker on the left and space for the preamp 
and radio tuner and their respective controls on the 
right. The lid for the prototype was made so as to 
be completely detachable but deep enough to allow 
operation of the auto -changer when placed on the 
cabinet. Retaining catches were fitted to secure the 
lid during transportations. 

A ready made cabinet may well look large enough 
but to avoid the disappointment of finding it just 
that little bit too small when it comes to fitting any- 
thing into it, the writer again suggests the procedure 
of first building the amplifiers, etc., and procuring 
the auto -changer and loudspeaker. Then work out 
the required cabinet dimensions and look around for 
something suitable. 
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Number 21 

L.A.J. IRELAND 

Signetics NE561B Phase -Locked Loop Systems 

E 
LECTRONICS enthusiasts will be aware of a 

new technical term appearing in books and 
journals recently and the concept it represents 

may well have the greatest innovating effect in 
communications systems design since the superhet 
principal was introduced. Therefore, although few 
readers will probably use it in the immediate future, 
it was considered rather important to devote this 
month's column to the phase -locked loop circuit and 
in particular to mention the series of i.c. s recently 
released by Signetics Corp. of Sunnyvale, California, 
and marketed in the U.K. by Semicomps. Ltd., The 
Square, Kelso, Roxburghshire, and LST Electronics, 
7 Coptfold Road, Brentwood, Essex. 

Operation 
First, an outline of the method of operation 

whereby a PLL selects and tracks a signal in the 
presence of undesired components or noise. The 
heart of the circuit is a relaxation oscillator, that is 
one whose operating frequency is determined by 
non -inductive components. It is therefore unneces- 
sary to employ a tuned transformer or coil in a 
PLL system. Such an oscillator can be designed so 
that the operating frequency can be varied over a 
limited range by the application of a d.c. bias 
voltage. 

If the bias voltage is derived from a phase com- 
parator, which produces an output determined by the 
deviation in frequency and phase of the local 
oscillator from a desired input signal, the local 

npúti; 

FM!" 
RF Phade;` 

c 

E . 

Phase - 
sh ft 

network 

pu 
Voltage 

controlled' 
oscillator 

Outp 

o- 
nput' 
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RF 

ow -pass 
filter tput 

B lock diagram of integrated filter /demodulator for 
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NE5618 

oscillator will track the input signal. There is then 
a strong continuous signal produced, whereas the 
input may be discontinuous or noisy. The reader 
will be aware of the complexity of the electronics 
required to perform this series of functions, so it 
becomes clear why the introduction of micro- 
electronic techniques was necessary before its appli- 
cation could become widespread. 

Applications- Synthesiser 
Now to consider a few of the applications for which 

PLL methods are being investigated and which lend 
substance to the claim that the innovation may rival 
the superhet. In transmitter applications, it is the 
basis of the frequency synthesiser, increasing in 
popularity as a transmitter master oscillator, in 
that a large number of output frequencies are 
available, each with the stability previously attainable 
only with a single frequency crystal oscillator. 

In a synthesiser, a fixed frequency crystal oscillator 
supplies the input signal to the phase comparator 
section of the PLL. Meanwhile, the local oscillator 
generating the output signal of the synthesiser also 
drives a digital divider, the output of which also 
enters the phase comparator. The d.c. bias produced, 
fed back to the local oscillator, locks it to the 
selected harmonic of the crystal signal. Digital 
dividers of any desired ratio are freely available as 
a result of computer developments -all that is needed 
is a series of appropriately connected bistable multi - 
vibrators -and for a multi- channel synthesiser appro- 

Dependence of oscillator frequency on C,. (D.C. bias from 
comparator = O) 
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priate switching is incorporated. Obviou ly, too, the 
system output has the same stability as t e reference 
crystal oscillator. 

FSK 
The device is also very useful for teleg aphy trans- 

mission by f.s.k. (frequency shift keying also used 
in telemetry and teleprinter operatio ). In this 
alternative to c.w. telegraphy, the carrie alternates 
between two frequencies, while the phase omparator 
in a PLL used for decoding transforms this into a 
variation in the d.c. bias applied to the local 
oscillator. In the U.S., its application t. decoding 

It is essentially a multiplier of the type described in 
December 1970 in these notes and its operation can 
be understood as follows. In an a.m. superhet, the 
mixer (a form of multiplier) produced an amplitude 
modulated intermediate frequency signal, the 
frequency being the difference between that of the 
incoming signal and that of the local oscillator. In a 
PLL the local oscillator produces a frequency 
identical to the incoming signal; the difference 
frequency is zero, i.e. d.c., and an amplitude modu- 
lated d.c. is simply an audio signal. (In the 1930s, 
experiments on this principle were referred to as 
the "homodyne" method.) Among the interesting 
possibilities opened up now is a completely inductor - 
less superhet receiver, but it may confidently be 
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Connections to NE5618 as FM demodulato 

telephone dialling tones is being investig ted. From 
the amateur's point of view, these comme cial appli- 
cations are of interest because only th- massive 
demand for PLL units which they represen can bring 
the price into the range which he can affird. When 
that is achieved, though, it will be the f. . and a.m. 
detector capabilities of the system whic he will 
exploit in the main. Circuits for these a;.plications 
are illustrated. 

FM 
The principle of f.m. demodulation is o 

modulation system involves a shift i 
frequency proportional to the instantaneo 
the audio signal. Within the phase compara 
of the PLL, an output signal is obtained 
on the carrier shift. Whereas this normally 
the d.c. feedback bias to the local oscillato 
also represents the audio output of the de 
system. A hidden advantage of this cir 
automatic frequency control (a.f.c.) charaa 
the receiver is slightly mistuned, the feedb 

vious; the 
f carrier 
s level of 
or section 
ependent 

is used as 
, there it 
odulation 
uit is its 
eristic; if 
ck to the 

local oscillator results in a compensating frequency 
shift. 

AM 
An extra element is required for a.m. det ction and 

this is incorporated in the Signetics typ: NE561B. 

Wiring of the NE5618 for AM demodulation. 

expected that serious innovations will be extensive. 
This only awaits the inevitable price drop, from its 
current level of about £12 per unit. 

"Okay -okay -we'll QS!, you'll call the coast- 
guard." 

235 

www.americanradiohistory.com

www.americanradiohistory.com


THE 

MW coi 
IIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111Illll IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111 

EVEN in midsummer there is plent 
medium waves. As darkness appro 
Baghdad on 760kHz and Omdur 

960kHz. Programmes are similar with 
singing and Omdurman is now on exte 
until 2200hrs GMT. The Holy Koran s 

Suef Egypt has been heard on 1155kH 
Iran is on 1390 until 2130hrs. Enugu Ni 
often peaks up during the last half ho 
in English at 2300hrs and close down 
bania which is on 1394 with its foreig 
2230hrs GMT, has a distinctive trum 
interval signal. This station has verifie 
with a QSL card. 

At 2300hrs GMT many Europeans si 
the time to look for two West Af 
Senegal on 764kHz and Conakry Guinea 
with African style music and French a 
Tenerife in the Canary Islands in Spa. 
on 620kHz until Ol00hrs though there 
from Batra Egypt until 0030hrs. A loo 
the two. Baghdad 908kHz can be hea 
goes off, Tunis is on 962, Algiers on 
on 1232 and Tripoli Libya on 1250. P 
commercial Greek station, is now on 
0300hrs.' It has English programmes a 
Saturday and Sunday and a DX grog 
last weekend of the month. 

numbers of British holid 
every year, while a few 
in Italy, Portugal and Spain 

with occasional programmes in Englis 
among these tourists have the opportu 
band from a new location and perhaps 
visit stations that would be classed 
home. Spain is particularly interesti 
as having the official RNE high po 
there are five chains of low power c 
lets with a total of well over 100 
Typically, in Majorca there is EAJ13 
on 1475, EFJ45 Radio Juventud Pal 
and EAK18 Radio Popular Mallorca o 
1502 there is EAK24 R. Pop. Ibiza. 
(pronounced Thay -ootah) 1106kHz, 1 

Spanish enclave in Morocco is a nois 
daylight', on the Costa del Sol. Anoth 
this area is Radio Gibraltar 1484 kHz 
at 2300hrs GMT. North Africans are 
Spain, many low power stations norma 
QRM at home can be logged, such as R 
which has been heard in English. A s 
wire as an aerial will help with dx -ing 
year Amphissa Greece on 1610kHz, AF 
English on 1594, Conakry on 1403 and 
(now on 1349), plus a large number 
heard on a transistor portable. On t 
Azilal Morocco is on 209kHz while B 

can be pulled in after dark. 
Two new Africans to add to last 

The Voice of Kenya on 953kHz and K 
on 692kHz. Look for them between 02 
rise. 
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1971 

This year we are sponsoring another 
Project Autumn competition. The rules have 
been amended so that the PW "Designer's 
Trophy" 1971 will be awarded to the author of 
the best constructional article published in 
PW issues dated July 71 to March 72 inc. 

NO DELAYS! 

PAYMENT ON PUBLICATION 

NO FORMS! 

RULES 

1. The winning entry will be chosen by a panel of 
judges from among articles published in issues of 
PW dated July 1971 to March 1972 inclusive. The 
Editor's decision on all matters arising will be final. 

2. The winner of the competition will receive and retain 
outright the PW "Designer's Trophy 1971 ". Other 
prizes will be awarded to the best runners -up. 
Articles will be paid for as soon as possible after 
publication. 

3. Articles submitted for the competition should con- 
form to the general style of material published in 
PW and must describe the operation and construc- 
tion of a piece of radio, audio or test equipment that 
has been designed and built by the author. 

4. Articles should, preferably, be typed using double 
spacing, leaving wide margins, on one side only of 
each sheet. Circuit diagrams and any other drawings 
must be separate and numbered to agree with the 
text. Author's roughs must be clear enough to 
permit re- drawing. Components lists must also be 
separate and laid out to the standard PW format. 

5. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Photographs may be identified by sticking a label on 
the reverse instead of writing on the back of the 
photograph itself. 

6. Components used in the design must be readily 
available from retail sources. 

7. Articles should be sent to the Editor, Practical 
Wireless, Old Fleetway House, Farringdon Street, 
London, E.C.4. Authors will be advised as soon as 
possible of the acceptance or rejection of their 
articles. Equipment, the subject of an article must 
not be sent to the Editor until advised to do so. 

8. Employees and staff of PW are not eligible for entry 
to this competition. 

SUBMIT YOUR ARTICLES NOW 
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THE BROADCAST BANDS 
Malcolm Connah 

A\ % frequencies in kHz Times in GMT 

WE start this month with news of a DX Con - 
vention which will take place a Pembroke 
College, Cambridge from the 2ns to the 4th 

of July, 1971. The Convention is being jointly 
organised by the World DX Club and t 
Wave Circle. The Convention fee is £ 
includes bed, breakfast and evening m 
days. 

The Convention will cover all aspect 
cast band listening together with some 
amateur band listening and TV DX. Fur 
can be obtained from Malcolm R. Peddar, 
Street, Bury St. Edmunds, Suffolk. 

Details of membership of the Worl 
can be obtained from the Secretary at 
Grove, Portsmouth, P03 5ER. Members 
of the Medium Wave Circle can be obt 
the Secretary at 7 The Avenue, Clifton, 
6AS. 

A record number of reports has been r 
month the first being from Graham Close 
is now using a modified Ever Ready `Skyl 
and a 50 foot antenna enabling him to h 
4800 YVIVMO Radio Lara in English at 035 
4880 YVMS Radio Universo, sign off in 

0400 
4900 YVNK Radio Juventud in English at 0355 
4970 YVLK Radio Rumbos, sign off at 0510 
4990 YVMR Radio Barquisimeto at vari us times 
7160 Radio Amman, Jordan in Arabic a 2100 
9670 Radio Damascus, Syria in English at 1930 

11735 HCJB, Quito, Ecuador in English a 1945 
21680 ABC, Australia in English at 0905 

I think that we will have to start a spe'al Austra- 
lasian section as we have two reports from that 
continent this month, the first being fro John H. 
Saunders of Paekakariki in New Zealand. 

4725 Rangoon, Burma with Burmese pro:ramme at 
1240 

4770 ELWA, Monrovia with BBC News a 0700 
5030 YVKM Radio Continente heard at 0+'00 
5075 HJGC Radio Sutatenza, Colombia s /sn at 0900 
6135 Warsaw, Poland opens to Europe a 0600 
6135 Papeete, Tahiti now received w th strong 

signals at 0745, sign off at 0800. 
7200 Omdurman, Sudan (// 9508, 11835) at 1900 
9485 Karachi, Pakistan news in English at 2018 
9515 Ankara, Turkey heard opening in urkish at 

0335 
15280 KGEI, San Francisco at 2230 to 031.0 

The second comes from Perth in Australia and is 
the log of Craig Tyson: 

4820 Radio Gambia at 2130 
7120 Radio Kiev, Ukraine in English at 930 
7165 Radio Nepal at 1250 
7200 Radio Afghanistan, English at 1800 
7235 Solomon Islands, English at 0800 

e Medium 
50 which 

al for two 

of broad - 
aspects of 
her details 
53 Garland 

DX Club 
11 Wesley 
ip details 
'ned from 

York, Y03 

ceived this 
f Diss who 
rd' chassis 
ar: 

English at 

9510 Radio Algiers in Arabic at 0600 
9525 Radio Havana, Cuba at 0100 

11880 RAE, Buenos Aires in English at 2300 
15265 FEBC, Seychelles at 1230 
15435 Radio Tanzania at 1600 

Back to the U.K. for the next report from Robert 
J. Dinning of Glasgow whose equipment consists of 
an HRO MX receiver, a 60 foot vertical antenna and 
a Joystick antenna. 

4890 YVKB Radio, diff. Venezuela at 0320 
4905 Radio Relogio, Brazil at 0320. 
4910 YVPN Radio, Radiofonicas noted at 0330 
4911 Lusaka, Zambia at 0330 
4965 HJAF Radio Santa Fé at 0310 
4980 YVOC, Ecos del Torbes, good at 0300 
5075 Radio Sutatenza with good signals at 0300. 

11620 Karachi, Pakistan at 1845 
11650 Dacca, Pakistan in English at 1910 
11715 Algiers noted in French at 1830 
11735 R.T. Marocaine in English at 1700 -1800. 

A new reporter this month is Andrew Dyer of 
Stansted who used his Astrad Auriga receiver and 
50 foot long -wire to hear: 

6620 Radio Peking noted at 2110 
9715 Radio Nederland at 0900 
9912 All India Radio, Delhi at 2030. 

15165 Radio Damascus, Syria at 2050 
15300 HCJB, Quito Ecuador at 1046. 

Another new reporter is Stephen John Mathews 
of Hull who heard the following stations: 
6005 RIAS, Germany in German at 2000 
6010 RTB, Belgium in French at 1500 
6160 VOA, Tangiers, Morocco at 2355 
9530 HCJB, Quito, Ecuador in English at 0430 
9705 RSA, South Africa in English at 2340 
9725 IBA, Jerusalem in English at 2105 

11815 TWR, Bonaire in English at 0020 
11820 BBC Atlantic Relay, Ascension Island at 1905 
11955 BBC Far East relay, Malaysia at 1815 

DX News items have been contributed this month 
by Roy Patrick of Derby (RP) and Anthony Harding 
of Southampton (AH). 

Canada Radio Canada has been heard using the 
following new frequencies during its transmissions 
to Europe: 11675 and 15535 since March 21st. (RP) 

Netherlands Radio Nederland has moved from 
15380 (Bonaire) to 6020, 6085 and 9715 (Hilversum) 
at 2000. (AH) 

Norway Radio Norway has started a DX pro- 
gramme every first Sunday of the month. (AH) 

Swaziland Trans World Radio has received permis- 
sion to build and operate a missionary station from 
that country. The station will consist of one medium 
wave and several short wave transmitters. This news 
was received from the TWR office in London. (RP) 

Reports should arrive by the 15th of the month and 
be addressed to the author at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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TOPIC of the month is undoubtedly he ten metre 
band. Now that the sunspot aximum has 
passed the band will slowly go s own, but it 

will be an extremely interesting period in which to 
listen. When it does open up, it really do it in style. 
This last stir on ten let all sorts of thin - s through at 
almost unbelievable signal strengths. .tations like 
HK6, YV, W5, ZP, ZS and 9X romped at 5 and 9 

plus and this was on a simple superhet ith no frills 
and a length of wire to an a.t.u. 

C. Manuel (Orpington), has recentl 
an outdoor shack (wait until the winte 
sends in a log carefully construct 
mornings, before, and after my p 
Hallicrafter SC and 14ft. vertical are a 

after hearing HBOXKZ, OE6BWG /P, O 

PAOPN all on 160 metres s.s.b. 
A sneaky sniff round 80 about early 

delivering time winkled out; EA6BN, 
ET3JH, FO8BS, HK1AHV, HK6BR 
JW1FH, JX4GN, K1KTH, K2AEV, K3 
K5JFL, K6NA, KBGMR, K9LIH, KZ5 
OD5BA, OX3WX, PY3APH, TAIA 
VE3BMV, VP2AA, W5ILR /TF, W5 
YV5BVQ, ZC5IK, ZL2BT, ZL4OL/ 
Island), ZP4JW, 3A2EE, 4X4KT, 
6W8DY. 

S. Kaye (Whitney) is 14 and uses di 
ink on different pages. He also uses an 
lift one, it could prove fatal) and a len 
a sort of end -fed loop. Stations lass 
antenna on 80 metres s.s.b. include; EA 
HI8LC, TC1AA (San Peter Island), K 
VELIE, VE2XF, VE3AAW, VO1AM, V 
W1DIT, W5ILR /TF, W8LRE, ZC4TR 
Stephen complains about the types 
stations. His words on the subject 
unprintable but unpronounceable but I 
remarks. 

R. Dinning (Glasgow) has a "modest' 60ft. vertical 
and HA350, PR3OX and R10. (That's nice, I don't 
like it when the gear is boasting .11 the time.) 
Twenty metres s.s.b. from the modest equipment 
included: CR4BC, DU3ZAE, EA8HA, L2CH, EL8I, 
ET3ZU, FG7XT, FP8AL, HI3XAM, 9TZ, JW8IL, 
JY9AB, KR6NZ, KS6BT, KZ5EU, LIli R (no QTH 
but says QSL via AP1RIL). MID, M1 (what about 
MOT?), MP4BHH, PJ3TX, PJ9J' , PX2DHM, 
PX3BXW, PZ1DF, TI2CF, VK6FD, VP AG, VP6HS, 
VU2KB, ZE2JE, ZL1AGZ, ZLIASB, 4S7SM and 
6Y5AR. 

"This is my first entry to your exce 
writes J, Owen (Lower Heyford) a 
same time to owning a Lafayette HA 
(must keep it in the oven ?) a.t.u., an 
antennas including two end -feds -one 
the other 200ft. NNW /SSE. Most of t 
was heard after 2200; CE6EZ, C 

EA8EJ, HC2GG /P1, HK5BTN, IR 
K2KQQ /P /TF, PJ6AA, PJ9JR, PY2 

moved into 
mate!) and 

d ... early 
per round." 
've and well 
9HFI /P and 

orning paper 
ELOK/5A1, 

, HR2HHP, 
K4DOY, 

U, MP4BLV, 
, VE1ABV, 
D, XE1KB, 

(Campbell 
4Z4TX and 

erent colour 
R88D (never 
th of wire in 
ed with this 
BN, EA8HA, 
JH, LX1BW, 
2PG, VP9B0, 
and 4X4NJ. 

ho QRM DX 
re not only 
gree with his 
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lent column ", 
itting at the 
00 hotted up 
a variety of 

50ft. N/S and 
e 14MHz DX 

2BB, CX9BP, 
X, JA8AA, 

RS, TF3EA, 

THE AMATEUR BANDS 
David Gibson ,G3JDG 

Frequencies in kHz Times in GMT 

TI2J, VK3BNK, VP5JA, VR2RM, ZE1DL and 6Y5GB. 
If you are ever in the vicinity of Corkhampton 

Road, Bournemouth, be on the lookout for 132ft. of 
wire at 20ft. follow it carefully and it will lead you 
to a P.W. general coverage receiver (P.W. March/ 
April 1970). If it has additional bandspread for the 
amateur bands then it is almost certain that the paws 
on the controls will belong to fourteen year old 
Michael Ayling. Mike's best for twenty s.s.b. were; 
ET3DS, TA3GB, VK2AGR, VK3TG, VO1CB, YV4UA, 
ZE8JW, ZL3MN, ZL3NS, ZL4BE, ZS6MP, 4X4IH 
and 9K2AL. 

R. Impey (Brentwood) put on a mast and robbed 
his piggy bank to the tune of a new HA600. A 55ft. 
end -fed and a.t.u. completes the spoils. Goodies 
bagged with the Ioot on 21MHz s.s.b. are; CO2FA, 
CP6UH, CR4DA, CRUJI, CT2BB, HK7AYT, JA6BSM, 
LU4DOM, PY8KD, TI2LCB, TY1ABE, VP2GJC, 
VU2HLU, YV4TV, ZB2A, ZS6GF, 6W8AL, 7Q7LA, 
7X0EC and 9Q5JD. 

L. Reynolds (London, E.2.), SP 600, 35ft. inverted 
`V' heard these between 0710 and 0830 on 21MHz 
s.s.b.; CN8BF, CT2BB, ET3USA, JY9AA, XE1VV, 
ZB2BV, ZP9BG, 4X4HT, 6W8AL and 9Q5GC. Lee asks 
if 432MHz logs would be appreciated -yes, they 
would. 

S. Lamprey (Cardiff) has a 9R -59D receiver. 
Antenna is 47ft. of wire which disappears and 
terminates in a Joystick. Net result on 15 metres 
s.s.b. was; ET3ZZ, IC1SEZ (San Peter Islands), 
ITIPSG, JY9AA, JY9AB, KP4DKI, MP4BIN, OD5EP, 
OD5GQ, TA3GB, YBOAAN, ZB2BV, ZS6BLA, 
4S7PB, 4V4AB, 4X4WP, 5H3KA, 9H1AF and 9H1BX. 

L Huffington (Ilford) says that for the first time 
in his listening experience ten metres opened up 
although his log for 15 metres shows that this band 
wasn't so quiet either; AP2KS, CT1OF, CT2BB, 
EA3BG, EL2TR, EL8TQ, ELOHN, EP2FB, ET3DS, 
ISIVHV, JAIDJL, JA4CRI, JA8EDU, JHOEIG, 
JY9AA, KP4AF, KR6HS, KR6JU, KV4CF, LU4DM, 
LU5DBS, M1D, MP4BIO, MP4TDT, OD5GQ, PY2DFR, 
PY60A, TL2ZZM, UA6NH, UD6BD, UF6XG, 
UK6FAA, UW9AF, VE2IE, VK5JB, VP2AA, VP2EZ, 
W3GMM /P /9, WA4YNM /MM, W5TTL, W6DHQ/ 
MM /2, W6DLE /4X4, YB1AK, YBOAAN, ZC4JW, 
ZE1JL, ZP9AC, 4X4FQ, 4Z4IK, 5H3JR, 5Z4M0, 
7X2HS, 9F3USA, 9G1BF, 9H1R, 9K2AL, 9M2B0 and 
9N1MM. 

Happenings for the month of June /July include: 
June 5 -6, National Field Day; 5 -7, CHC -FHC phone/ 
c.w. contest; 20, WAB v.h.f. phone contest; 20, 
microwave contest -1 - 3GHz and above; 27, 4 metre 
portable contest; July 3/4, Topband contest, 3/4 two 
metre contest; 3/4 two metre listeners contest; 10/11, 
HP FD. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12, Gross Way, Harpenden, Herts. 
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LETTE RS... The Editor does not necessarily endorse the views expressed by correspondents 

Anyone Help? 
We have received a letter from 

one of our readers, Mr. Cecil W. 
Lewis, who is severely handi- 
capped due to an accident some 
years ago. 

He would be pleased to receive 
books on amateur radio topics and 
is also interested in a secondhand 
amateur receiver. He is under the 
care of the Devonian Orthopaedic 
Association, 59 Wonford Road, 
Exeter, Devon, and his home 
address is: 6 Grosvenor Man- 
sions, Belle Vue, Bude, Cornwall. 

My Preamp 
Having for a time experimented 
with the excellent preamplifier 
suggested by Mr. Judd in his 25W 
Stereo Amplifier (Practical Wire- 
less November 1970) I have come 
up with a circuit that I consider 
might be of use to those readers 
who for some reason are limited 
to the use of a good quality cera- 
mic cartridge. The supply voltage 
is the same, in that this circuit 
would directly replace the first 
two stages of Mr. Judd's design. 

Depending on the output of the 
cartridge used, the 68kfl resistor 
between the output capacitor C9 
and the stereo balance control 
can be left out and the capacitor 
C2 in my design connected directly 
to the balance control. 

The advantages gained by this 
circuit are (i) more realistic sound 
on string instruments, with a 
ceramic pickup (ii) less noise -I 
claim 70dB for the preamp fitted 
with this circuit. 

I hope that this circuit will be 
of some use to those readers who 
like me strive for perfection with 
what little I have. - B. Frost 
(Exeter, Devon). 

Cl 
1500pF 

K7 = GS -W7TNA 
P -rhaps you would care to in- 

for amateur radio operators 
tha a unique hydrofoil stabilized 
sail ng trimaran set out from Rio, 
Sou h America on April 3, to sail 
to ' : altimore, Co. Cork, Ireland, 
bei g due this month. She has 
two short wave radio receiver/ 
tra smitters aboard. 

T ey have a confirmation con - 
tact card which illustrates their 
yac t. The call sign data is 
K7 GS and W7TNA Rig -Two 
Tra sceivers FT -DX -100 - One 
Lin ar Amplifier FL -1000 can 
ope ate 80, 40, 20, 15 and 10 m 
SS: /CW Sked each day 0100 
G. .T. 21,390 ±5 with WG -CH. 

companied by his Irish born 
wif Mary, the skipper is Com- 
ma der Charles M. Sturkey, Jr., 
U.S N. Retd. 

T ey are both keen amateur 
rado enthusiasts and would 
dou 
rea 
Mu 
Ma 
sho 
mu 
the 
pre 
the 
foil 
side 
Nor 

Le 
I 

val 
suc 
cire 
app 

left 
for 
whi 

R2 R3 
10M11 150kn 

Ri 
270k11 

Ceramic 
cartridge 

:R4 
:120kn 

12N2926 

tless enjoy hearing from 
ers. Neither the Hydrofoil & 
tihull Society, nor Erick 
ners, the designer, possess 
t wave radio, but would very 
h appreciate hearing news of 
e gallant sailors on their 
ent lonely 6,000 mile vigil via 

zores. -P. P. Cheney (Hydro- 
& Multihull Society, 31 River - 

Mart ham, Gt. Yarmouth, 
olk). 

er to "Henry" 
would seem that the day of 

e circuits is over and that 
things as quality radiogram 

its for stereo will never 
ar again in P.W. 
any amateur constructors are 
with some first class trans - 
ers for h.t. etc., and chokes 
h are really too good to 

R5 
4.7kn 

2N2926 

+22V 
@ 2mA 

Output 

C2 
25µF 

-22V 

follow valves hito the dustbin. 
Do you think there will ever be 

any use for them in the future for 
any type of receiver? 

Some comment on this in one 
of your monthly articles would be 
appreciated. -D. Welford (Ilford, 
Essex). 

There seems no reason at all 
why we should throw away all 
our good transformers and chokes 
just because the transistor revolu- 
tion has overtaken us. 

I am not even convinced that 
the transistor revolution has 
made such a drastic difference to 
my own standards, even though it 
has made a very drastic difference 
to my working life. As I get older 
and presumably my eyesight gets 
less keen I am called upon to 
exercise it even more stringently. 

I do not go along too much with 
the high quality radiogram cir- 
cuit, as in my experience there 
are so few of these really high 
quality circuits around that the 
answer would ultimately be units 
built into a single cabinet, and 
then it is an absolute crime to 
use a record playing deck in the 
same cabinet as other equipment 
is housed, or at least, as any loud- 
speaker is housed. The transistor 
revolution has brought us a ter- 
rible amount of very poor solid 
state amplifiers, any one of which 
can be beaten hands down by a 
well -constructed class A valve 
amplifier, and many of the higher 
class transistor amplifiers still find 
it difficult to compete with the 
Williamson circuits and others of 
that nature. But it is a fact that 
the better class transistor ampli- 
fiers are superior in ways that the 
valved amplifier cannot quite 
reach. In this respect transistors 
are best all along the line and of 
course their other advantages 
make them very desirable. - 
"Henry" (no fixed abode). 

MOBILE RALLY DIARY 
Jun 13 

Jun 13 
Jun 27 

Jun 27 

Jun 27 

GW2OP's Bucket and 
Spade Party. 
Elvaston Castle, Derby. 
Echelford, Hanworth 
Airpark. 
Anglian, Suffolk Show 
Ground. 
Longleat Safari, War- 
minster. 
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D. SMITH 

SOLID STATE EILARGER TIMER 
THE timer described in this article has all the 

advantages normally associated with timers 
costing very much more: it is very stable and 

its repeat accuracy is better than 0.25 seconds in 
1 minute. The main advantage of this timer is that 
it is relayless and suffers from none of the disadvan- 
tages of relay timers such as welding relay contacts 
and sluggish action. It is entirely solid state, the 
switching of the lamp being controlled by a TRIAC. 

No doubt, most constructors are famil ar with the 
operation of the thyristor in switching applications 
and the TRIAC operates in basically the same way. 
It is different, however, in that it can conduct on 
both half cycles of the mains current, therefore no 
bridge rectifier is required to obtain full wave 
control. 

It is intended primarily as a darkroom enlarger 
timer, but could be adapted for many other uses 
where good repeat accuracy is essential. The unit 
has one range covering 1 to 80 seconds, but this 
may be altered to suit individual requirements 
by selecting different values of R2, VR1 and Cl, or 
a two -range version may be constructed by reducing 
the value of VR1 to 250kc1 and switching a 220k11 
resistor in series with VR1. 

Circuit Description 
As can be seen from the circuit diagram (Fig. 1) 

Trl /Tr2 form a complementary Schmitt trigger. The 
emitter of Trl has a very high input impedance, up 
to 1,000MS1,. Tr3 is simply an inverter to apply the 
timing signal to Tr4 in the correct sense. Tr4 is the 
driver transistor to provide the gate curent to the 
TRIAC. A smaller TRIAC could be used providing 
the current consumption of the enlarger lamp does 
not exceed the ratings of the TRIAC. 

The power supply is derived from a 6V trans- 
former and rectified by Dl -D4 in a bridge configura- 
tion, ZD1 is a.5.6V zener diode that compensates to 
some degree for fluctuations in mains voltage and 
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also saves the need for large and cumbersome 
smoothing capacitors. 

None of the component values specified are criti- 
cal to the operation of the circuit, but differences 
may affect the range of the timer to a small extent. 
However, it is recommended that no economies are 
made to the power supply circuit, as ripple on the 
positive rail may cause the lamp to flicker before 
it goes out, due to spurious triggering of the TRIAC. 

Working Description 
The circuit functions in the following manner: 

when the push- button switch is operated, Cl dis- 
charges through Rl. Upon releasing the push- button, 
the voltage at Trl emitter falls immediately to the 
zero voltage rail, switching off Trl /Tr2. This action 
removes the positive potential from Tr3 base, caus- 
ing its collector to rise to almost the full positive 
rail. Upon receipt of a positive signal on its base, 
Tr4 conducts heavily, passing a positive gate current 
to the TRIAC. This then turns on, supplying current 
to the enlarger lamp. 

Meanwhile Cl is charging at a rate determined 
by the setting of VR1. When the charge on Cl 
reaches 0.7V above the base voltage, determined 
by R3 /R4, Trl /Tr2 rapidly turn on, presenting Tr3 base with sufficient current to cause it to conduct. 
Tr3 collector then falls, removing the base supply 
to Tr4, this in turn removes the positive gate current 
from the TRIAC and turns off the lamp. 

The switch SW1 simply short circuits the TRIAC, 
enabling the lamp to be focused without the need 
for continually resetting the operating button. 

Construction 
The complete unit is housed in an 16 s.w.g. alu- 

minium box measuring 3in X 3in X 5in with a sloping 
front. First the sides are cut and bent as shown in 
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C1 
250 
)JF R1 

Com 47 

NC NO 

SZ R4 
S 56k 

Tr2 

R3 R5 
2.7k 6.8k 

Push button 
switch 

* components list 

Resistors 
R1 4752, R5 68kt2 
R2 47kf2 R6 4°7k0 
R3 2.7ir12 R7 1.2kt2 
R4 5 .6kS2 R$ 4711 

All resistors 10%, -I watt types. 
VR1 500ktl linear potentiometer. 

Capacitors 
Cl 250ui= 12V C2 1000,uf 12V 

Semiconductors 
Tri 2S301. p1-D4 1N4004 diodes, or imilá: 
Tr2 2S703 ZD1 5-6V, 1 5W Zener Di de. 
Tr3 2N696 TF21AC SC4OD (400V, 6A 
Tr4 2N@q6 

Switches 
SW1 Single pole, one way toggle. 
SW2 Two pole, on/off toggle, 
Push /button Single pole, two Way. 

Miscellaneous 
Ti Mains', transformer. 250V primary, 6V (at r 
of 100mA) 
Printed circuit board and cabinet -see text. 

4BA 
tap 
size 

Pop rivet or 
6BA clearance 

1/4° dia. 
for grommet 

Flap 

ZD1 
5.6V 

R8 47 

Triac 
SC40D 

sw1 

01 -D4 
1N4004 

T1 

Enlarger lamp 

Fig. t : The complete circuit of the solid state enlarger timer. 

yT1 (sec) C2+ve 

Corn 

NO 

VR1 
slider 

VR1 

Fig. 3 (above): The component layout and the printed circuit pattern. 

.1.- 11/2 2 11 
2 

4BA tap size 

6BA clearance 
centres to suit T1 
(left hand side only) 

Side (2 off) 
fold flaps down 90° 

Top and bottom 
fold 90° 

Y Top -1 

Bottom .4 

Front.fold top and bottom down 90° 

4BA clearance/- 

Fig. 2 (left): The metalwork dimensions as 
used in the prototype. Note that the case 

must be earthed for safety. 

Fig. 2, then the front is cut and 
shaped and "pop" riveted or 
bolted to the sides. Finally the 
holes are drilled to take the 
larger components and the 
wires. The back and bottom 
cover are made in one piece 
from a rectangular sheet of 
aluminium and fixed by means 
of four screws, thus allowing for 
access to mount components and 
wiring. 

Next the printed circuit is 
etched and drilled as shown in 
Fig. 3. All the small components 
are then mounted and soldered 
to the printed circuit board as 
shown. The reservoir capacitor 
C2 is mounted on the print side 
of the board and lies between 
SW2 and VR1. 
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An internal view of timer. 

The short connecting leads are sold 
board ready for connection to the contro 
is then ready for mounting. It is mou 
6BA X lin screws and spaced from the 
by means of 'tin- polythene spacers, cut 
bore polythene tubing. Great care mu 
when mounting the printed circuit boar 
be remembered that it is at mains p 
case must be properly earthed, and a 
made on the clearances of all the compo 
connecting to the mains. 

Testing and Calibration 
After completion, a continuity che . 

between the earth pin on the mains p 
case of the timer, also a check is made 
earth pin and the other two pins to m 
leaks to case are present. A 250V 100W 1 

connected to the enlarger lamp lead an 
plugged into a 240V supply. 

VRl is rotated to the minimum resist 
its travel and the push- button switch op 
lamp should come on and extinguish of 
second. If it stays on longer the value o 
be reduced, if the interval is shorter, th 
is increased. VR1 is then set to the max 
tance end of its travel and the push -b 
operated, this time the lamp should s 
about 80 secs. 

The value of Cl should be reduced i 
time range is required, or increased, to 1 

range. VRl is then set to various posit . 
scale marked with the appropriate tim 
stop watch to check the "lamp on" time 
found that the scale is not exactly li 
charges exponentially. 

Operation 
Operating the unit is perfectly strai htforward, 

the time interval required is set on V 1 and the push -button is held in for 1 or 2 se onds then released. The lamp will not light until the push- 
button is released, this overcomes any . biguity of when the timing cycle actually starts. t must be pointed out that unless the button is h:ld in suffi- ciently long to allow Cl to fully disc arge, the repeat accuracy will be impaired. 

red to the 
s; the board 
ted on four 
front panel 
from small t be taken 
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final check 
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ke sure no 
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the timer 

nce end of 
rated. The 
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tton again 
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Electronotes00 

NM 
S.GINSBERG 

IT is a strange fact that the very simple, basic 
things which have been around us for centuries 
should often, quite suddenly, appear to be a 

major feature in science. Considering the growth of 
semiconductors as an example, who would have 
thought that glass, or silica, a substance found in 
great abundance on most seaside beaches, should 
prove to be a technology all of its own? 

But it doesn't stop with transistors, the silica story 
continues as more uses are discovered. Ovinsky 
found that a simple bead of glass could be used as 
a switch. It had a very high resistance but when 
a certain voltage level was reached, the bead 
switched immediately from a high state to a low one. 
Now, this principle is being used to manufacture 
integrated circuits for computers. One company has 
introduced a 256 -bit memory. It uses the ovonic glass 
bead principle and is located on a chip 119 X 120mm. 
One of the problems with some semiconductors 
memories is that when the power is switched off, the 
memory will not retain the information stored in it. 
Thus if power was accidently removed etc., all the 
information would be lost. This does not happen with 
the ovonic memory and if power is switched off, 
indeed the device can be removed from its 40 -pin 
dual in -line socket, but when things return to normal, 
all the information is still there just as if nothing 
had happened. 

Another problem with some forms of semi- 
conductor memories is the difficulty in wiping the 
memory clean ready for reprogramming. Again, the 
ovonic memory does not have this trouble and re- 
programming is a comparatively simple procedure. 

With computers being persuaded to go faster and 
faster the question of speed arises. The figures for 
one American manufacturer's device gives the read 
access time as 50nS, a nanosecond being 10 -9 second 
or 0.000000001 of a second! 

The individual cells are easily read out since they 
are essentially in one of two states, either high or 
low resistance. Thus by simply applying a constant 
current to them and measuring the voltage the cell 
is read without changing its state and this is what 
allows it to retain the information even if the power 
is removed and /or the whole memory chip removed 
from its socket and then replugged. 

There is no doubt at all that we haven't heard the 
last of glass. Note how it has featured in delay lines 
in colour television receivers. Space has run out, so 
we'll have to wait until another time to discuss the 
liquid crystal cell, a phenomenon which could make 
thin flat screen television tubes a practicality. Read- 
out displays are already being shown using this 
principle so this is no pipe dream. 
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a new 4 -way 

ELEC ' 
by doing - 

sic 

40 EXPERIMENTS ON BASIC ELECTRONIC 
HOW THEY WORK ... INCLUDING .. . 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

really understand electronics by a modern, practical and visual method - 
:vious knowledge required. It will also enable anyone to understand how 
;ctronic equipment, Radio and TV receivers, etc. 

CARRY OUT OVER 
CIRCUITS AND SEE 

VALVE EXPERIMENTS / 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

1' OWN and 
HANDLE a 
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-e 
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and USE 
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send your free Brochure, without obligation, to: we do not employ representatives 
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TRANSIST 

ERC fi 

E. BUCKLAND 

THERE are few homes that can't m: ke use of 
an intercom system. The tradition .I "shack" 
can be connected to the house to s : ve a long - 

suffering wife from perpetually trudgin : down to 
fetch you. Those without a companion m wish to 
hear the telephone or front doorbell w en in the 
"shack" and those who are blest with offspring, 
whose cries cannot be heard over the T , can use 
an intercom to monitor the noises of t e nursery. 
Even communication from one room to a other can 
be an advantage. 

Commercial intercoms, usually importe from the 
Far East, are widely available and are i expensive 
and this article is not meant to underes imate the 
advantages of buying such a unit. How ver inter- 
coms are inexpensive to build, are suitab e projects 
for the beginner and can often persuade her mem- 
bers of the family that they can gain at I - ast some- 
thing from your hobby. 

The intercom described here is extremel, simple - 
no transformers are used and all the p oblems of 
switching have been greatly simplified. C +mmercial 
designs usually incorporate a calling sy tern, that 
is one that causes the remote end to so nd rather 
like a buzzer. Such a facility is import nt if the 
output level is low but in the unit des ibed here 
the sound level is high enough to allow s ch a call- 
ing device to be left out. 

Construction has been kept very simple and is 
based on standard sized aluminium bo es which, 
when covered in plastic self- adhesive s eet, look 
quite attractive. The finished product will after all, 
be in your home and messy lashups are of usually 
acceptable to other members of the famil . 

The intercom described here is a 2 -st tion one; 
that is, parties at either end can call the ther. The 
simplest theoretical way of building su h a unit 
would be by having a microphone feeding an ampli- 
fier whose output was fed to the loudspea er at the 
remote end. In this case the switch wo Id simply 
apply battery volts to the amplifier. How ver such 
a system would need two microphones, o ampli- 
fiers and two loudspeakers. 

The transistor intercom here only req ires one 
amplifier and two loudspeakers and opera -s just as 
efficiently as the theoretically simpler ve sion just 
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described; the simple act of switching at either end 
converts the circuit to perform either way around. 

THE CIRCUIT 
The complete circuit of the intercom is shown in 

Fig. 1. On the left is shown the sub -unit or slave unit 
as it is sometimes called. This comprises a miniature 
loudspeaker (214in diameter), a PP3 battery and a 
switch. Although the sub -unit has only these few 
components it has exactly the same facilities as the 
other which contains the amplifier. 

A three -way cable runs to the other unit, this is 
shown as the encircled dotted line between the two 
units. 

SW1 and SW2 are the controlling switches. Each 
of these are spring loaded push- button types and 
their positions shown in the circuit are "off" since 
this is their `at -rest' position. 

When SW1 is made, the battery in the sub -unit 
is connected via the interconnecting wire to the 
amplifier at the remote end. The "at- rest" position 
of SW2 means that the loudspeaker in the sub -unit 
is connected to the emitter of Trl, acting as a 
microphone. 

Not all miniature loudspeakers are suitable for 
use in this circuit as the impedance must be over 
3552 and miniature types are available with this, or 
higher impedance, the most common being 7512 or 
8012 types. 

Tri is connected in the common base mode. The 
base is connected to the negative line via Cl, a 
10µF capacitor, the bias is provided by Rl and the 
collector load by R2. 

The characteristics of a common base amplifier 
are low input impedance, high output impedance 
and high voltage gain. The typical input impedance 
of this configuration is 5012 at the emitter and this 
provides a very good match with the loudspeaker at 
the remote end, which is, of course, acting as a 
microphone. 
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Sub -unit 

R1< 
1M< 

Cl 

10 
Tri - 

2N2926 

R2 
Ok 

Tr2 
2N2926 

SW2a SW2b 

LS2 

Tr3 
AC 128 

t 

/SW2C 
p 1 

B2 9V 
PP3 

Master unit 

Fig. 1: The circuit of both the master and sub units. The switches are 
shown in the 'at rest' positions 

2 

5" Dia 

$ Dia 

N 
See text 

6 

25 
8 (a) 

Fig. 2: The drilling of 
the front panel and the 
details of the switch 
mounting brackets 

(b) 

An internal view of the master unit 

T 

* components list 

The output of the first 
stage is connected via C2 
to Tr2 which further am- 
plifies the signal, this time 
in common emitter mode. 
The base bias is provided 
by R3 and the collector 
load by R4, a 10012 resistor. 

Both Trl and Tr2 are 
high gain silicon N -P -N 
plastic encapsulated tran- 
sistors type 2N2926. Tr3 
however is an inverted 
P -N -P germanium type 
AC128. 

Resistors 
R1 l Mû 
R2 10kû 
All -W, 10% types. 

Capacitors 
Cl 10,uF 12V 

Transistors 
Tri 2N2926 
Tr2 2N2926 

R3 820kû 
R4 100û 

C2 0.1µF 

Tr3 AC128 

Miscellaneous 
SW1, SW2 Push button types, Henry's Radio 

(see text) 
LS1, LS2 High impedance miniature loud- 

speakers (see text) 
B1, B2 PP3, 9V batteries 
Veroboard Plain, 2; x 2ain. 
Chassis t H. L. Smith (see text) 

The emitter is at positive potential and the base is 
d.c. coupled to the collector of Tr2. This arrange- 
ment is a very suitable one as one connection of 
both the microphone (or rather loudspeaker coupled 
as a microphone) and the loudspeaker are at nega- 
tive potential. The amplifier design is also rather 
efficient with a low quiescent current -about 7mA, 
yet the output reaches about 200mW. LS2 is 
coupled directly in the collector circuit of Tr3. 

When the master unit wishes to call the sub -unit, 
SW2 is thrown. This applies battery to the amplifier, 
SW2a converts the local loudspeaker into a micro- 
phone and SW2b applies the output of Tr3 to the 
remote loudspeaker which in the previously des- 
cribed function was of course the microphone. 

If SW1 and SW2 are both pressed the master 
unit overrides the sub -unit and both batteries are 
applied to the amplifier; no nasty effects take place. 

CONSTRUCTION 
The push button switches used in the prototype, 

and highly recommended to anyone building the 
unit, are available from Henry's Radio and are 
listed in their catalogue as `Single Button, Push But- 
ton Switch, Type 15.' These are latched types but 
if desired the latching mechanism can be removed 
(the way to do this is difficult to explain but will 
become immediately apparent on looking at it). For 
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use as a baby alarm one of the swit 
left with the latching mechanism inta 
moving the other. This will enable one 
to be left on continually. 

Both the master and the sub -units we 
small aluminium boxes sized 612 X 258 X 

2l' 

hes can be 
t while re- 
f the units 

e built into 
t78in, avail- 

0 

I a _ ,..-- ____._ 

2 

T rrt bT / 
le 

C 

D 

0 

2 

w\ b 

2N2926 

Spot .o` c b 
AC128 

Fig. 3: The layout on the circuit board viewed from the component 
side 

n 0 

0 0 

a 
62+ve 

B2-ve 

LS2 (a) 

81+ve - 
Lan2 

a 

0 0 

I I 
0 0 

LS1 (I)) 

31 -ve 

Fig. 4: The switch wiring of (a) the master unit and (b) the sub unit 

able from 1-I. L. Smith Ltd., 287 Edgware Road, 
London W.2 The components are mounted on the 
lids in both cases and these should be drilled as 
shown in Fig. 2a. 

The switches require rather a special bracket to 
mount them and this is shown in Fig. 2b. To avoid 
fouling a spring on the switch itself two spacers 
are needed between the bracket and tF e switch, 
in the prototype 4BA nuts were used. 

The amplifier components are mounted on a small 
piece of plain Veroboard, 214in square and mounted 
below the switch of the main unit. 

Three mounting screws are needed to hold this 
securely and while one is the extended part of the 
switch bracket mounting screw, the other two holes 
shown in the diagram are only needed on the master 
unit. 

The components layout and transistor base con- 
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An internal view of the sub unit 

nections, viewed from the lead ends, are shown in 
Fig. 3. 

Only four connections are made to the board, but 
note that the chassis is connected to the negative 
line by a solder tag, wired to the battery negative 
on the component board which is trapped under 
one of the mounting nuts. The connections A, B, C 
and D, on the component board all run to the switch 
whose wiring is shown in Fig. 4. Both switches are 
shown and this drawing can be taken as the main 
wiring diagram. 

The loudspeakers in the prototype were glued to 
the chassis lids behind an expanded metal grill; this 
method saves a lot of problems associated with 
miniature loudspeaker mounting. 

Once completed there is no setting up procedure 
except that if Tr3 is found to get warm in opera- 
tion over a period of time, a heat sink should be 
fitted over the body. A volume control is not neces- 
sary on this type of equipment and operation of 
either SW1 or SW2 should make the unit operate 
immediately. 

Jl 

J 

TAKE 20. No. 24. April Issue. 
Tr2 is incorrectly labelled Tr3 and vice versa; the 
circuit and other wiring details are correct. 
HI -FI SIGNAL GENERATOR. May Issue 
Fig. 1 and Fig. 3. R9 is shown as connecting to the 
wrong side of the thermistor in both cases. Successful 
operation is not possible without this modification. 
TAKE 20. No. 25. May Issue 

IThe connections of the 2N2926 are shown incorrectly. 
This month's Take 20 shows the correct ones. 

10 WATT AMPLIFIER. May Issue 
Fig. 1. The base connections of Tr1 -2 are not correct. 
Reading down these should be e,c,b and not e,b,c. 
Fig. 5. VR2 and VR3 are labelled the wrong way 
around and the capacitors on VR3 should read C6 
and C7 (not C7 and C8). C13 should connect between 
the slider of SW2 and the connection which runs to 
point J on the board. The circuit diagram is correct. 
ELECTRONIC IGNITION SYSTEM. June Issue 
Fig. 1. The connections to the SCR are incorrect. The 
gate connection (the 'angled' one) should go to 
chassis while the cathode should connect to D5. 
This means reversing the connections at the bottom 
of the SCR. 

J 
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TRANSISTO RADIOS 
TO BUILD YO RSELF 

Backed by after sale. service 

NEW! roamer ei ht mk1 
WITH VARIABLE TONE ONTROL 

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long 'eve, SWl, SW2, SW3 and Trawler Band. Built in Ferrite Rod Aerial for Medium and ong Waves. 4 section 24' retractable chrome plated Telescopic aerial for Short Wa es for maximum perfor- mance. Push pull output using 600 mW transistors. Socket or car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete wit earpiece for private listen- 
ing. Eight transistors plus 3 diodes. Famous make 7in. x 4in. Spea "r. Air spaced ganged tuning 
condenser. On /Off switch volume control. Wave change switch ..d tuning control. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 41n. ap ron. Easy to follow instruc- tions and diagrams make the Roamer Eight a pleasure to 
build. Total building costs A jA[ Poet, packing Parts Price List and Easy Build Plane 25p 9 V and insurance 41p. (FREE with parts). 

roamer seven mk IV 
SEVEN FULLY TUNABLE WAVE.. 
BANDS -MW], MW2, LW, SWl, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Retractable 4 
section 24ín. chrome plated telescopic 
aerial for peak Short Wave listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 x din. P.M. speaker. Air spaced 
ganged tuning condenser. Volume /on /off 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Size 9 x 7 x 4in. 
approx. Easy to follow instructions and diagrams make the 
Roamer 7 a pleasure to build. Parts price list and easy build plans 
15p (FREE with parts). Earpiece with plug and switched socket f 
private listening, 30p extra. 

versese P. & P. 90p 

Total building costs £5.98 
Overseas P. & P. 90p 

st, packing 
d insurance 41p. 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
WITH SPEAKER 
Attractive black and gold case. Size 5} x 1} x 35ín. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker. Easy build plans and parts price list 
Sp (FREE with parte). 
Earpiece with p ug and switched socket for private 
listening 30p extra. 

Tot 

£2 
Post, pack 

I building costs 

2 Overseas 

b5p 

and insurance 21p. 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black with 
red grille and black knobs 
and dial with spun brass 
inserts. Size 9 x 51 x 2/in. approx. 
Tunable on Medium and Long Waves, three 
Short Waves and Trawler Band. Sensitive ferrite rod 

rial for M.W. and L,W. Telescopic aerial for Short Waves. 
Eight improved type transistors plus 3 diodes. Push pull output. 
Battery economiser switch for extended battery life. Ample power to drive 
a larger speaker. Parts price list and easy build plans 25p (FREE with parte). 
Earpiece with plug and switched socket for private listening 30p extra 

Total building costs E4 / O Post, packing i' } o and insurance Sip. 
Overseas P. B P. 70p 

IMPROVED MODEL 
roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive black case with red grille and black knobs 
and dial with spun brass inserts. Size 9 + 5'- + 21in. 
approx. Tunable on Medium and Long Waves, two 
Short Waves, Trawler Band plus an extra M.W. 
band for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and latest telescopic aerial for 
Short Waves. Improved circuit. 8 stages -6 tran- 
sistors and 2 diodes including Micro -Alloy R.F. 
Transistors, etc Easy build plans and parts price 
list 10p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 30p extra 

Total bu (ding costs 

£3.98 Oven as 
P. & P. 
70p 

Post, packi, and insurance 26p. 

* Callers side entrance Barratts Shoe S 

* Open 10 -1, 2.30 -4.30 Mon. Fri. 9 -12 

op 

at. 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND 
PORTABLE 
WITH SPEAKER 
Attractive case with red speaker grille. Size 
6} x 44. x Itin. 7 stage -5 transistors and 2 
diodes, ferrite rod aerial, tuning condenser Total building costs 
volume control, pl, 

plans and 
moving 

price 
speaker. Overseas 

volume 
build plana and parte price list e 

& P (FREE with parts). 
Earpiece with plug and switched socket for 
private listening 30p extra Post, packing and insurance 22p. 

RADIO EXCHANGE C 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 
I enclose £ please send items marked 

ROAMER EIGHT 

TRANSONA FIVE 

POCKET FIVE 

ROAMER SEVEN 

TRANS EIGHT 
ROAMER SIX 

o 

Parts price list and plans for 

Name 

Address 

PW.31 rl laws J 
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I 

STEPHEN 
ELECTRONICS, 

P.O. BOX 26, 
AYLESBURY, BUCKS. 

SEND S.A.E. FOR LISTS 
GUARANTEE 

Satisfaction money 

GUARANTEED 

AZ31 509 
AZ50 60p 
CBLI 85p 
CBL31 859 
CY31 35p 
DAF91 419 
DAF9e 41p 
DF91 45p 
DF96 45p 
DK91 57111 
DK96 57 5p 
DL92 87Ip 
DL94 874p 
DL96 46p 
D3170 321p 
DY86/7 40p 
DY802 421p 
E55L £275 
ES8CC 40p 
EI3OL 2450 
E18OF 95p 
EABC80 52010 
EAF42 50p 
EBC33 55p 
EBC41 47 5p 
EBC81 321p 
EBC90 475p 
EBF80 40p 
EBF83 40p 
EBF89 40p 
EB91 26p 

EC86 ß0p 
ECOS BOp 

IEC90 80p 
EC92 5219 
EC92 475p 

5C0ß2/3 429 
ECC84 /5 4219 
EC088 559 
E88CC 625p 

New and Budget 
under guarantee, 
Type 

MW36 -20 
31W36 -21 
MW43 -69Z 

MW43 -80Z 
ÁW43 -80Z 

ÁW43 -8S 
AW47 -90 
AW47 -91 
A47 14W 

147 13W 
A47 -11W 
A47 -26W 
A47 -26W /R 
A discount of 10% 
All types of tube8 

I 

ECF80 /2 47 }p 
ECP86 659 
ECH35 671p 
EC1142 66p 
ECH81 51p 
ECH69 40p 
ECH8a 471p 
ECL80 409 
ECL82 499 
ECL83 571.p 
ECL86 49p 
ECLL800 

£1.50 
EF39 5219 
EF80 40p 
EF83 50p 
EF85 41p 
EF86 8Bp 
EF89 40p 
EF91 42 }p 
EF92 fiOp 
EF93 472p 
EF94 771p 
EF95 621p 
EF183 56p 
EF184 36p 
E280F £210 
EF800 £1.00 
EFSO4 £1.00 
EF811 75p 
EL34 521p 

EL41 
47p 

559 
EL42 571p 
EL81 50p 
EL83 419 
LEL85 421p 

IEL90 
425p 

'EL91 259 
':EL95 35P 
':EL360 £1.15 

tubes made by 
replacement is made 

CRM171 
CRM172 
CRM173 
03151702 
03151703 
CME1706 
C27AA 
C17AF 
CME1705 

A4714W 
CME1901 
C31E1902 
CME1903 
019A11 
CME1906 
CME1905 
CME1905 
CME1913R 

is also given for 
in stock. Carriage 

VALVES 
YEAR'S GUARANT 

EL803 85p 
EL821 55p 
ELL80 75p 
E11134 80p 
EM71 625p 
EM80 40p 
E11181 421p 
E3184 871p 
EM87 65p 
EN91 321) 
EY51 40p 
EY80 46p 
EY81 40p 
EY83 55p 
EY86 40p 
EY87 421p 
EY88 424 
EZ35 27 }p 
EZ40 46p 
EZ41 45p 
EZ80 274 
EZ81 271p 
EZ90 26p 
G810C £5.00 
GY501 80p 
GZ30 871p 
GZ31 80p 
GZ32 471p 
GZ33 ß0p 
GZ34 559 
11K90 821p 

HL94 40p 
KT66 £1.371. 
KT88 £1.80 
N7ß £1.05 

40p 
PC86J8 519 
PC95 ß8p 
PC97 41p 
PCC84 46p 

CATHODE 
the leading manufacturers. 

without the 
New Budget 

£ £ 

£4.50 
£Aß0 

28.80 £4.620 
£8.60 £4.624 
£8.60 £4.82 
26.60 24.8£1 
2060 9.4824 
2860 44824 
£6.60 £4621 
£8.60 £4620 

2596 54.87 
£5.95 £487 
£5.95 54.87 
£595 24.87 
£595 £487 
510-274 £8.50 
£8.88} ßT00 
£880} 4775 
29E31 

the purchase of 
and insurance 

BY T 

PCC85 421p 
PCC88 70p 
PCC89 81p 
PCC189 61p 
PCF80 51p 
-PCF82 521p 
PCF84 471p 
PCF86 61p 
PCF200 /1 81p 
PCF801 61p 
PCF802 61p 
PCF805 65p 
PCF806 81p 
PCF808 6719 
PCH200 70p 
PCL82 51p 
PCL83 Olp 
PCL84 519 
PCL85 521 
PCL86 51p 
PD500 21.521 
PFL200 74p 
PL36 64p 
PL38 90p 
PL81 51p 
PL81A ß24p 
PL82 86p 
PL83 51p 
PL84 41p 
PL500 82 5p 
PL504 85p 

PL508 £100 
PL509 £1.54 
PL802 86p 
PL805 8O9 
PY33 824p 

PY80 
ß421}p 

EY800 419 
P2801 414 
PY82 85p 

RAY TUBES'. 
Guaran 

usual time westin_ 
Type 

A50- 120W/' 
AW53 -80 
AW53 -88 
ÁW59 -90 
AW59 -91 
A59 -15W }.. 
A59 -11W 
A59 -13W 
A59 -16W 
A59 -23W 
A59 -23W /R 
A61- 120W /R 
A65 -11W 
COLOUR T+ 
A49 -191% 
A56 -120X 
A63 -11X 
PORTABLE 
7ßD217 
TSD282 
A28 -14W 

CME1601 
CME1602 

3 or more tubes 
75p anywhere in 

E LEADING 
E ON OWN 

r Y83 50p 
r Y88 91p 
ß'Y500 £1.00 
Z30 80p 
+ QUO2 -6 £210 
+ QUO3.10 

£1.25 
' V03 -12 65p 
' 19 65p 

20 75p 
U2150A 75p 

! T21 £240 
! T22 25.50 
1 18/20 674p 
20 671p 
25 75p 
26 75p 
31 45p 

I37 81-50 
'50 80p 
152 30p 

76 25p 
78 25p 
191 75p 
201 35p 
281 40p 

.282 40p 
301 570 
403 50p 
404 374p 

.801 £1.00 

iFF890 
554p 
40p 

BC41 49p 
CC85 469 
CH42 Bßp 
CH81 54p 

CLOS 61p 
F41/2 559 
'80/5 874p 
F89 41p 

eed for 2 years. 
;forms. 

CME2013 

MANUFACTURERS 
BRAND, 

17L41 571p 
ÚL84 55p 
UM80/4 45p 
UY41 40p 
UY85 $4p 
U26 75p 
U36 75p 
17191 72}p 
U193 41p 
U301 85p 
W729 55p 
Z759 £1.221 
0A2 821p 
0A3 45p 
OB2 325p 
OB3 50p 
003 85p 
OD3 32,p 
3Q4 40p 
3S4.. 85p 
3V4 40p 
5R4GY 55p 
5U4G 80p 
5U4GB amp 
5V4G 40p 
5Y3GT 30p 
9Z3 45p 
524GT 40p 
6 /30L2 75p 
6AB4 824p 
8AF4A 474p 

6A116 
870 

50p 
6A18 E9p 
8AK5 30p 
BAKE 5719 
6AL3 421p 

6AM5 25p 
6.4316 221p 
6AQ6 821p 
6AQ6 50p 

In the event of 

New 
S 

£10.85 
£8.980 
£8931 

£9594 

59.564 

51885 £10974 
£18.85 210.971 
212.60 21850 
21260 51050 
£18-50 51150 
£16.50 £1450 

50 £529T 
55730 
26260 

£1150 
211.50 

£9.164 
supplied 

3 MONTHS' 
6AR5 830 
6AR6 82 }p 
6AS5 $5p 
6AS7G SOp 
6AT6 45p 
6A176 29p 
6AU8 30p 
6BA8 471p 
613E6 60p 
6BH6 421p 
68J6 421p 
6BK7A 50p 
6BL8 35p 
6BN5 425p 
6BN6 40p 
613Q5 2,5p 
6BR7 75p 
6BR8 95p 
6BW6 821p 
6BW7 89p 
6BX6 25p 
613Z6 8219 
6C4 30p 
6C5GT 35p 
6CD6G £1.40 
6CA4 271p 
6CA7 52}p 
6CBC 271p 
6CD6GA 2115 
6GG7 45p 
6CH6 55p 

6CW4 621p 
6CY5 40p 
6CY7 60p 
6D3 40p 
6DC6 674p 

6DQ6B ß0p 
6Dß4 75p 
6EA8 554 
6EH7 32 0 

failure 
Complete 

Budget but 
£ Continuous 

£0.25 
£885 Switch 
£7.20 62H',p. 

£7.20 Jack 
Standard 
Standard 

G.E.C. 
G.E.C. 
G.E.C. 
G.E.C. 
G.E.C. 
G.E.C. 
G.E.C. 
G.E.C. 

Not 

£7.75 All 
£800 Single 

Single 

6E37 35p 
6EW6 60p 
6F1 701/ 
6F8 40p 
6F6G 25p 
6F11 321p 
6'12 22 0 
6F13 85p 
6F14 BOp 
6F15 55p 
6F18 40p 
61'22 38 5p 
61'23 771p 
6P24 67 }p 
6E25 75p 
6E26 85p 
6F28 70p 
6F29 821p 
6F30 35p 
634 471p 
6J5GT $0p 
6J7 42 5p 
6K6GT 509 
6K7 321p 
6K8G 80p 
6K23 50p 
6K25 75p 
648GT 45p 
6L7 3219 
6L18 SOp 
6L1120 3E1p 

6P1GT 60p 
6P25 £105 
6P28 6219 
6Q7 875p 
6R7G 855 

684A 55p 
6847 3711) 
68G7 824p 
69J7 371p 

TRANSISTORISED 
NEW AND 

with Aerial 
can be used for 

Tuning, 

Cleaner, 55p; 
& p. 7 5p per 

Plugs and Sockets 
Plugs 
Sockets 

LINE 
BT454 
BT456 
2010 
2014 
2014 
2043 
2043 
2048 

STYLII- 
types in stock. 

Tip "8" 
Tip "D" 

"5 "= 

BY RETURN 
ON OTHERS 

6SK7 321p 
68L7GT 321p 
6SN7GT 30p 
68Q7 40p 
68E7 875p 
6T8 32 }p 
6U4GT 624p 
8U8 85p 
6VBGT 321p 
8 %4 25p 
6X5GT 275D 
6 %8 55p 
6Y6G 60p 
7Y4 80p 
9BW6 42 }p 
1002 50p 
lOD1 40p 
10D2 40p 
16F1 90p 
10F9 50p 
10F18 40p 
10L1 40p 
1OLD11 55p 
1OP13 55p 
10P14 £1.00 
12ÁB5 509 
12ÁC6 $71p 
12AD6 37 5p 
12A15 40p 
12AQ5 40p 
12ÁT8 259 
12AU6 75p 
12ÁV8 809 
12AV7 45p 
12AX7 80p 

SERVICE 

128E6 821p 
12BH7 821p 
12BY7 50p 
12K5 50p 
12K7GT 35p 
12Q7G 25p 
12SC7 25p 
12SG7 35p 
128117 25p 
128J7 25p 
128%7 40p 
12SL7GT 40p 
]28N7GT 40p 
12SQ7 40p 
128R7 82 }p 
1487 80p 
20D1 45p 
20LI £1.00 
20P1 50p 
20P3 60p 
20P4 £1.00 
20P5 £1.00 
25C5 45p 
25L6GT 871p 
2524G SOp 
25Z6GT 509 
30Á5 40p 
30ÁE3 40D 
30C15 75p 
30C17 80p 
30018 75P 

30FL7 459 
30FL2 
ß01'L13 50 
30FL14 775p 
ß0L1 45P 

ß0L17 859 
ß0P12 809 
30P18 30P 
30P19 75p 

TUNER UNITS 
FOR 3 MONTHS 
for Radio and 

£500. 

AIDS 
with Lubricant, 

-Axial Plugs 
Lee (or similar 

2p per doz. p. 

2028 
2041 .,, 
19TG 

Moo Mod. 
800 

Double Tip' 
Double Tip 

"D "= Diamond 

30PL1 no 
30PL13 90p 
30PL14 85p 
35A3 50p 
35A5 55p 
35B5 65p 
35C5 85p 
35D5 65p 
35L6GT 470 
35W4 25p 
35Z3 55p 
35Z4G 25p 
35Z5GT 871p 
50A5 65p 
50B5 859 
5005 35p 
50L6GT 40p 
83A1 90p 
85A2 87 0 
90AU £240 
9001 60p 
90CÚ £125 
807 471p 
811A £1.50 
612A £8.86 
813 £2.75 
866A 70p 
5642 BOp 

8080 £1.87} 
6146 21.50 
61468 52871 
6267 82 1p 
6360 £1.56 
6939 £2.10 
7199 759 
7360 £180 
7586 £1.25 
9002 521p 
9003 509 

Allied TV sets 

55p; Freeza 

type) 65p 
& p. 

E475 
54.75 

Series 
24.75 

240 
24.75 

d, 575 
-850 £475 

`S" 83p 
"D" 47p 

12ÁY7 ß71p 
12/34A 50p 
12BA6 821p 
12BA7 321p 

UHF 
GUARANTEED 

Socket and wires 
most makes. 
£4.50; Push Button, 

SERVICE 
Switch Cleaner 

item. 

PLUGS 
Co 

19p Belling 
121p Add 

OUTPUT TRANSFORMERS 

£475 G.E.C. 
£4.75 G.E.C. 
54.75 G.E.C. 
£4.75 Philips 
£4 
£475 

Pye 
Pye 

54.76 Thorn 
$4.75 

BRITISH MANUFACTURED 

13p 
37p 

Sapphire 

CME2101 

CME2303 
031E2301 
CME2302 
CME2303 
CME2305 
CME2306 
CME2306 
C31E2305 

CME2413 
CME2501 

{ES 
19 inch 
22 inch 
25 inch 

ET TUBES 

t any one time. 
=rRain. 

CARTRIDGES 

Inc. P.T. 
.4008 each 
GP79 £0.65 
GP91ISc 1 £1.05 
GP91 -25e £1.05 
GP91.38e £1.05 
Suitable to replace TC8 
GP92 £1.82 
GP93 -1 £184 
GP94 -l. £135 
GP94.5 £1.80 
GP95 £1.54 
GP96 £1.57 

ACOS 
104 1 -10 52.09 

Inc. P.T. 
B.S.R. each 
XIX S/S £189 
X311 S/S £189 
X531 S/S 2189 
X511 S/S £1.89 
8X531 S/S £1810 
SX511 S/S £1814 
8X551 D/S £1.991 
SASH D/S £1.995 
X4N D/S £188} GOLDRING'- 
850 £525 
G800 £7.85 
G800E £1500 
G800 Super E £19-50 

Inc. P.T. 
RONETT e end 
105 S/S 99p 
106 S/S 999 
DC400 S/S 709 
DC400SC S/S - 709 
105 ,D /S £1111 
106 ID/S 5111} 
DC400 D/S 84p 
DC400SC D/S 849 

SONOTO ; 

8TA ID/S £1.E5 
9TA D/S £1.79 
9TAHC D/S £1.79 

SEMICONDUCTORS 
2N388A gap 
5N697 20p 
2E698 25p 
5N706 18p 
SN706A 13p 
8E930 28p 
9N1132 83p 
SN1303 18p 
8N1305 23p 
SN1306 25p 
SN1307 25p 
SN2614 30p 
8N3ß26 30p 
SN4905 P/A 
SN4914 PIA 
SN1711 25p 
SN2147 73p 
SN2160 58p 
SN2646 58p 
SN2905 40p 
SN2926 

Green 14p 
Yellow 13p 
Orange 13p 

8N3053 28p 
ßN3055 75p 
8E3392 20p 
SN3702 l8p 

BRAND NEW 
8E3704 23p 
SN3705 20p 
ßN4061 28p 
8N4062 28p 
8N4286 18p 
SN4291 18p 
RCA 
40253 P/A 
40398 P/A 
40458 P/A 
AC107 $Op 
AC117 60p 
AC126 20p 
AC127 25p 
AC128 20p 
AC176 25p 
AC187. 639 
AC188 38p 
ACY17 28p 
ACY2O 25p 
AD140 40p 
AD142 58p 
AD149 58p 
ÁD161 SSp 
AD162 38p 
AF102 58p 
ÁF114 25p 
AF115 25p 

MANUFACTURERS 
ÁF116 25p 
45117 25p 
AF118 60p 
AF124 13p 
AF125 20p 
AF126 20p 
AF127 18p 
AF139 88p 
AF178 45p 
AF179 45p 
ÁF180 53p 
AF181 43p 
AF186 67p 
AF239 43p 
ASY2S 28p 
BA144 P/A 
BÁ145 P/A 
BA148 28p 
BA155 P/A 
BA156 P/A 
BC107 15p 
BC108 15p 
BC109 15p 
BC113 28p 
BC114 38p 
BC115 83p 
BC/16 63p 
BC116A 38p 

MARKINGS 
BC118 33p 
BC134 58p 
BC135 P/A 
BC136 P/A 
BC137 P/A 
BC138 P/A 
BC142 30p 
BC143 P/A 
BC147 18p 
BC148 Abp 
BC149 189 
BC152 1ßp 
BC158 18p 
BC169B 14p 
BC169C 15p 
BC171 18p 
BC175 28p 
BC183 28p 
BC184 23p 
BC187 29p 
BC213L 27p 
BCY32 38p 
ECY58 23p 
BCY70 20p 
BD121 65p 
BD123 Sap 
BD124 gap 
BD131 98p 

NO REMARKED 
BF115 259 
BF117 48p 
BFI63 359 
331`167 259 
8E173 38p 
8E178 359 
B5'179 78p 
BF180 35p 
BF181 38p 
BF184 259 
BF191 2ßp 
RF195 289 
BF196 43p 
BF197 32p 
BF200 37p 
BF224 30p 
13E225 309 
BF257 47p 
BFX29 35p 
BF161 P/A 
BF162 P/A 
8E163 25p 
BFY19 289 
BFY50 en 
BFY51 23p 
BFY52 239 
BSX21 38p 
P346A 25p 

DEVICES 
T1S43 409 

DIODES & 
RECTIFIERS 

1N914 $p 
AA119 109 
BA102 235 
BA115 Op 
BÁ114 13p 
BY100 289 
BY126 209 
BY727 23p 
BE Y88 

(Series) 3$p 
0A5 13p 
0447 8p 
0A70 8p 
0A79 9p 
0A71 Sp 
0A90 8p 
0A01 

8p 1p 
1)/A -price on 
application. 

ADD 3p PER ITEM FOR POST AND PACKING FOR RDERS 
UNDER 24 PIECES I 

TERMS, CASH WITH ORDER ONLY, POST AND PACKING PAYABLE 
ON ORDERS UP TO E6.00, AFTER THAT FREE EXCEPT C.R.T.'s. 
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PRACTICAL 
WIRELESS 
alp 
T ANSMITTER 

for the 
LF BANDS 

Got your ticket? Then this is for you - 
a low power telephony rig giving full 
coverage of the 80 and 160m. bands 
with around 10 watts input. The c.w. 
enthusiast is catered for and also 
details of various aerial systems suit- 
able for use with this transmitter are 
included. 

pw 

TREASURE 
RACER 

DIRECT CONVERSION RECEIVER 
The 'Direct Conversion' receiver is rapidly becoming 
the 'in- thing', yet the basic idea is as old as radio 
itself. Modern techniques now make direct conversion 
a practical proposition and PW is happy to present a 

design for s.s.b. /c.w. that is easy to copy and sure- 
fire in operation, 

MANY OTHER ARTICLES INCLUDE THE POPULAR "TAKE 
20" AND "I.C. OF THE MONTH" SERIES. BE SURE NOT T O 
MISS THE AUGUST ISSUE -ON SALE JULY 9th PRICE 20p. 

ALL FEATURED IN THE AUGUST 
ISSUE ON SALE JULY 9th 
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GOING 
O 20 

COLIN RICHES 
ARTHUR DOW 

IN the October 1948 issue of the American', amateur 
radio magazine QST a short report ppeared 
concerning the Bell Telephone's new "transistor" 

following the successful demonstration of a .'roadcast 
superhet receiver using these devices. How ver, the 
interesting part of the report was contain in the 
last paragraph... "It doesn't appear that t ere will 
be much use made of transistors in amate r work, 
unless it is in portable and /or compact and o ampli- 
fiers. The noise figure is said to be poor c s mpared 
to that obtained with vacuum tubes... ". 

Don't worry, "Going Back" is not going slid- state, 
not yet, anyway! The object is to point out the 
similarity of attitude that obtained when th ° first of 
the thermionic triodes appeared. When D Forest 
stuck a third electrode into a Fleming diod ` in 1907 
very little was made of this development or some 
time. This new triode could not only de'ect and 
amplify but also oscillate. However the poor', vacuum 
techniques of the day resulted in the prod ction of 
valves no two of which had the same charact ristics. 

When used', in amplifiers the triode wo d often 
break into oscillation which was looked u on as a 
severe drawback and it was not until 1913 hat this 
capability of the triode was put to good use by 
Meissner in an oscillator circuit with control ed feed- 
back. 

These valves were `soft', that is they con ained a 
certain amount of residual gas, and in con equence 
ionisation oceured at quite low anode oltages. 
Round, of the Marconi Co., developed a trio e which 
had a controlled amount of softness and a c lindrical 
metal anode that was the forerunner of modern 
types. Round, at one time, was personal ass stant to 
Marconi himself and was, likewise, a prolific `nventor 
with well over 100 inventions to his name. Captain 
Henry Joseph Round, M.C., A.R.C.Sc., as he became, 
died as recently as 1966 at the age of 85 after a 
lifetime of pioneering achievements in '',wireless 
communication. 

The appreciation of the triode as an scillator 
makes one wonder if any of the "und °sirable" 
features of the modern transistor will on day be 
seen as advantages and put to good use. 

To continue the story of the developme ',t of the 
triode .... when it was realised that resid al gases 
were not a necessary requirement for the '',efficient 
operation of a thermionic valve the techn que for 
obtaining a. high vacuum advanced rapidly. 
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Armstrong, later to become famous for his develop- 
ment work on receiver circuits, produced a paper 
dealing with the many applications of the hard valve. 
At last valves were obtainable with repeatable and 
stable characteristics. The French military author- 
ities were responsible for the development of the 
`French' valve in 1915 which was used by the. Allied 
armies and copied by the Germans. The British 
equivalent was the `R' valve. The straight tungsten 
filament was surrounded by a helical grid and a 
cylindrical nickel anode although this type of con- 
struction led to problems with microphony. 

The importance and the limitations of inter - 
electrode capacity was recognised and in some valve 
types the capacity was reduced by bringing out the 
anode and grid connections to separate horns or caps. 
This was done by Round in 1916 with his `Q' valve. 

Examples of the 'Q' and Y24 valves. 

The tubular glass envelope was a close fit about the 
anode with the filament stretched between the end 
caps. One feature of the design was the considerable 
reduction in microphony. The Marconi V24 was 
somewhat similar although the inter -electrode 
spacings were smaller than those of the `Q' valve. 

German valve development flagged somewhat 
during the 1914 -18 war and even in 1918. their Army 
still did not possess any valved transmitters although 
the French had fitted such equipment to aircraft and 
had supplied many to their Army. 

The pure tungsten filaments consumed a fair 
amount of power, typically 3 watts for the `R' valve, 
so research went on to find a suitable alternative 
which would have sufficient emission at lower 
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INVERTER UNITS 
Transistorised for working fluorescent lighting 
from 12v or 24v car batteries. For caravan 
lighting, mobile displays etc. we bave 7 types all 
made by the famous Philips Company all available 
at about half list price. 
Type No. 126123. This is for working 3 miniature 
6 watt 9" tubes from 12 volt battery. In sheet 
steel case. Size 10' x 25" x 2" with connection 
diagram. Price £425. 
Type No. 126328 for working one lit 10 watt tube 
from 12 volt battery, this is on a metal plate which 
can also be used to hold the tube (using Terry 
clips). Price £3.50. 
Type No. 126481 same as 126328 except that it 
works off 24 volt battery. Price £4.60. 
Type No. 126345 Same as 126328 except that it is 
for 21 inch tube off 24v. Price 2315. 
Type No. 59814 for working up to 6. 9" miniature 
6 watt tubes from 24 volts in pressed steel case. 
Size 10" X 2$' X2 ". With connection diagram. 
Price £8.50. 
Type No. 59801 f Or working one 2ft 20 watt tube 
off 24 volt battery. This is in a premed steel case. 
Size 10{" x 2" x 14 °. Price 23.50 
Inverter Unit-Type No. YB. This is a very big 
24 volt unit. Wt have few details at present, but 
it weighs about 601b and measures 24" X 8" X7" 
approx. Generally it looks big enough to light a 
bus. It uses 22 Mullard 0C20 power transistors, 
the input voltage is 24DC and the output 220/ 
240 AC. Price 220 each, carriage at cost. 

TELESCOPIC -a 
AERIAL zee 

for portable, car radio 
- or transmitter. Chrome pla- 

ted -six sections, extends from 
75 to 47ín. Hole in bottom for 6BA 

screw, 88p. KNUCKLED MODEL FOR 
F.M. 50p. 

QUICK COPPA 
Mini Immersion Heater, 350w. 
200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. £1.25, post 
and insurance 14p. 12v. ear model 
also available same price. Jug 
heater £1.50 plus p. & p. 14p. 

THYRISTOR LIGHT 
DIMMERS 
Will dim incandescent lighting 
up to 600 watts from full 
brilliance to out. Assembled and 
wired ready to install 23. 

COMPUTER TAPE 
2,400 ft. of the best magnetic 
tape money can buy. Almost un- 
breakable and on a metal com- 
puter spool. Users have claimed 
successful results with video as 
well as sound recordings 1" wide 
£1. 5" 88p, 3" 75P. P. A P 33p 
extra. Spare spools 50p each. Cassette to hold 
spool 50p each. No extra postage if ordered with 
tape, otherwise 30p extra. 

12 VOLT 11 AMP 
POWER PACK 

This comprises double - 
wound 230/240V mains 
transformer with full wave 
rectifier and 2000 m /f /d/ 
smoothing. Price £1.50 + 
p. a p. 20p. 

DRILL 
CO NTROLLER 
NEW IKW MODEL 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger -tip 
control. Kit includes all 

parts, case, everything and 
full instructions. 21'50 plus 

13p post and insurance. 
Made up model also avail- 

able, £1.90 plus 13p post & p. 

3 STAGE PERMEABILITY TUNER 
This Tuner is a precision instru- 
ment made by the famous 'Cyldon" 
Company for the equally famous 
Radiomobile Car Radio. It is a 
medium wave tuner (but set of 
longwave coils available as an 
extra (if required) with a frequency 
coverage 1620 Ke /s -525 Kc /s and 
intended to operate with an I.F. 
value of 470 Ke /s. Extremely 

compact (size Only 21+2 +11ns. thick) with 
reduction gear for fine tuning. Snip price this 
month 88p, with circuit of front end suitable 
for car radio or as a general purpose tuner for 
use with Amplifier. Post free. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place. of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
63p. plus 18p postage. 
MICRO SWITCH 
5 amp. changeover contacts, Op each, 21 doz. 
15 amp. SP Model 10p each or 15 amp. model 15p. 

OUT OF SEASON BARGAIN 
TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, mos 
efficient, and quiet running. Is as fitted in Hoover 
and blower heaters costing £15 and more. We have 
a few only. Comprises motor, impeller, 2kW. 
element and 1kW. element allowing switching 1, 
2 and 3kW. and with thermal safety cut -out. Can 
be fitted into any metal line case or cabinet. Only 
need control switch. £850. 2kW. Model as above 
except 2 kilowatts £250. Don't miss this. 
Control Switch 35p. P. A P. 40p. 

or other alarm 
taneous comb 
controllable is 
at 63p each. P 

THERMOSTAT WITH PROBE 
This has a sensor attached to a 15A switch 
by a 14in.length of flexible capillary tubing 
-control range is 20 °F to 150 °F so 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 
thermostat could also be used to sound a bell 

when critical -temp. is reached in stack or heap subject to apon- 
tion or if liquid is being heated by gas or other means not 
the switch. Made by the famous Teddington Co., we offer these 
stage and insurance 14p. 

20 AMP E 'ECTRICAL, PROGRAMMER 
Learn in your sleep: Have Radio playing and kettle 
boiling as yo awake -switch -on lights to ward off 
intruders -ha warm house to come home to. All 
these and ma n other things you can do if you invest. 
in an Electri. i Programmer. Made by the famous 
Smiths Instru a eat Company. This is essentially a 
230/240 volt n: ins operated Clock and a 20 amp Switch. the switch -off time of 
which can be delayed up to 12 hours (continuously variable not stepped). 
Similarly the =r itch -on time can be delayed. This is a beautiful unit, size 55 x 
3I x 21in. n.`p. Metal encased, glass fronted with chrome surround. Offered 
at £2.40 plus -3p postage- and insurance. 

THIS MONTH'S SNIP 
AMPLIFIER MAINS TRANSFORMER, 50v 14 
amp. Upright mounting with fixing brackets and 
metal shrouds to contain magnetic field, 50 c/s 
primary, tapped 110v, 117v, 210v, 230v and 
250v. 2 secondaries, one 50v 10 amp, other 6v 
1 amp for pilot light etc. £1.95, postage 30p. 

SPARTAN Portable 
RADIO 

Long and medium wave, 
7 transistor, size ein. X 
4fn. x 14in. with larger 
than usual speaker giving 
very good tone. Built -in 
ferrite aerial and tele- 
scopic aerial for distant 
stations. A real bargain 
complete with leather case, carry sling, earplug 
and case £375 plus 25p post and ins. 
15/25 AMP CONNECTORS 
Polythene insulated 12 -way strip. 18p each 
£1.20 doz. 
( ) REED SWITCHES 

Glass encased, switches operated by external 
magnet -gold welded contacts. We can now offer 
3 types: 
Miniature. lin. long x approximately din. 
diameter. Will make and break up to 4A up to 
300 volts. Price l8p each. £120 dozen. 
Standard. tin long x 3 /16in. diameter. This will 
break currents of up to 1A, voltages up to 250 
volts. Price 10p each. 90p per dozen. 
Flat. Flat type, lin. long, just over 1 /16in. thick, 
approximately tin. wide. The Standard Type 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed into a 
square solenoid. Rating 1. amp '200 volts. Price 
80p each. £3 per dozen. 
Small ceramic magnets to operate these reed 
switch _e 'l' each. 90p per dozen. 

Midget Output Transformer. Ratio 
140:1. Size approx. lin. a fin. a fin. 
primary impedance 450 O. Con- 
nection by flying leads. 23p each, 
£2.40 doz. 

Midget Output Transformer. Ratio 
80 :1. Size approx. l }in. a lin. a {in. 
Primary impedance 132 D. Printed 

rouit board connection. 28p each. £8 doz. 

IGNITION (E.H.T.) 
TRANSFORMER 

Made by Parmeko Ltd. Primary 240v, 50 c.p.s. 
Secondary 5Kv at 23mA. Size approx. 41in.X 
34in. x 21in. thick. Price 2150 +23p. 
PAPST MOTORS 
Est. 1 /40th h.p. Made !Rt 

CONTROL 
DRILL 

SPEEDS 

Miniature;" 
x," spindle. 
No. of 
Poles 2 wa 
I pole 60p 
2 poles 60 
3 poles 6 
4 poles 6 
5 poles 80 
6 poles 60 
7 poles 80 
8 poles E1 
9 poles 21 

10 poles £1 
11 polea 21 
12 poles £1 

AUTO -E 

INSTRUMENT SWITCHES 
. wafers -silver plated 5 amp. std. 

3 way 4 way 5 way 6 way 8 way 9 way 10 way 12 way 
80p 80p 80p 60p 33p 33p 83p 83p 
80p 80p 60p 60p 33p 33p 55p 55p 
60p BOp 60p £1 55p 55p 75p 75p 
60p 60p £1 £1 55p 55p 95p 95p 
80p £1 £1 £140 75p 75p £1-15 £1.15 
£1 El £1 £140 75p 75p £135 21.85 
£1 21 21.40 21-80 95p 95p 
21 £1 £1.40 11480 96p 95p 
£1 21.40 2.1.40 2220 £115 21.15 
21 £140 21.80 £2.20 2145 21.15 

21-40 £1.40 11.80 2260 £185 21-85 
£140 21.40 21E0 22'80 2185 21-85 

ECTRIC CAR AERIAL 
with dashboar, control switch -fully extendable to 40ín. or 
fully retracts, e. Suitable for 12v positive or negative earth. 
Supplied com lete with fitting instructions and ready wired 
dashboard ewi b. £6 plus 25p post and ins. 

24 -HOUR 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. 22E0 post 
and ins. 23p. Additional time contacts 50p pair 

THE FULL -FI STEREO SIX 
The amplifier 

sensation of the year 
You will be amazed at the 
fullness of reproduction and at 
the added qualities your records 
or tuner will reproduce. Built 
into metal cabinet elegantly 
styled in simulated teak finished 

to blend with modern furnishings, this amplifier uses 
an integrated 'olid state circuit with an output power of 6 watts R.M.S. split 
over the two e : anels. The amplifier is ideal for use with normal pick -ups and 
tuners, it has double wound mains transformer and ganged volume and tone 
controls-- also switching for Mono to Stereo, tuner or pick -up. Other controls 
include "trebl lift and cut ", "balance" and separate mains on /off switch. 
UNREPEAT LE PRICE is £9 plus 38p post and insurance 

MICROSONIC KEYCHAIN RADIO 
7 transistor eychain Radio in very pretty 
case, size 21 20 x 1 }in.- complete with soft 
leather zipped , ag. 7 transistor, ferrite rod. 
Loudspeaker. 
In transit fro, the East these sets suffered 
corrosion as t batteries were left in them 
but when this 'erosion is cleared away they 
should work ffered without guarantee 
except that t.ey are new. Price only £1.25 
lees batteries lus 18p. post 6 for £7 post free. 
Pair of ree leable batteries and charger 85p. 

f or 110-120 volt working, 
but two of these work 
ideally together off our 
standard 240 volt mains. 
A really beautiful motor, 
extremely quiet running 
and reversible. 21-50 
each. Postage one 23p, 
two 33p. 

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

resin sealed. Size approx. lin. dia. by Sin. thick. 
Rated at 500 MW, wire ended. 43p with circuit. 

CONSTRUCTORS' PARCEL 
1. Plessey miniature 2 -gang tuning condenser with 
built -in trimmers and wave gang switch. 2. 
Ferrite slab aerial with coils to suit the above 
tuning condenser. 3. Circuit diagram giving all 
component values for 6- transistor circuit covering 
full medium wave and the long wave band around 
Radio 2. The three items for only 40p which is 
half of the price of the tuning condenser alone. 
MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 2f x 2 x 2in. 
21 each. 

MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1. pole, 12 way. All at 189 
each, £180 dozen, your assortment. 

Where pos 
over £5 ar 
Semi -condu 
free. S.A.E 

age is not stated then orders 
post free. Below £5 add 20p. 

tors add 5p post. Over £1 post 
with enquiries please. 

EXTRACTOR FAN 
Cleans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath- 
rooms, factories, changing 
rooms, etc., its so quiet it can 
hardly be heard. Compact, 51" 
casing with 51" can blades. 
Kit comprises motor, fan 
blades, sheet steel casing, pull 
switch, mains connector, and 
fixing brackets, £2 plus 36p 
post and ins. 

TOGGLE SWITCH 
3 amp.. 50v. with fixing ring lip each, 760 doz 
A New rvice to Readers. A bulletin bringing news 
of new lines, special snips and "too few to adver- 
tise" lines will be posted to subscribers during first 
week of each month. The bulletin will be called 
"Advance Advert News" and the Subscription is 
60p per year. Subscribers will also receive our 
completed 1971 catalogue when this is published 

J. BULL (ELECTRICAL) LTD. 
Dept. P.W. 7, Park Street, Croydon CRO IYD 
Callers to Electronics (Croydon). Ltd. 102/8, Tamworth Rd. Croydon. 
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Fully guaranteed 
Individually packed 

VALVES 
B1213 11.759 EpH2OO 62p OA2 85p 
0931 85p EÇL80 45p OB2 85p 
DAF96 88p E0L82 82p PABC80 87p 
DF96 87p E .83 65p PC97 40p 
DK96 41p E L86 42p PC900 47p 
DL92 32p EF36 45p PCC84 37p 
DL94 40p EF37A 45p PCC89 45p 
DL96 41p EF39 40p PCC189 65p 
DM70 301 E *'40 50p PCE800 75p 
DY86 45p E 41 82p PCF80 80p 
DY87 55p EF80 25p PCF82 331' 
DY802 48p EF83 55p PCF84 463 
E88CC /O1 E$85 32p PCF86 57p 

£180p E986 813 PCF200 77p 
E18OCC 42p EFS9 28p PCF201 77p 
E181CC 90p EF91 15p PCF801 48p 
E182CC E092 87p PCF802 48p 

£1.05 EF95 30p PCF805 72p 
EABC80 82p EF183 82p PCF806 65p 
EAF42 50p Eh'184 85p PCF808 729 
EB91 15p EFL200 75p. PCH200 70p 
EBC33 50p E 34 52p PCL81 47p 
EBC41 52p E 41 57p PCL82 37p 
ECC81 309 E 42 589 PCL83 659 
EBF80 42p EL84 289 PCL84 42p QQV06 -40A 
EBF83 42p E1,85 4 PCL85 42p £5.95p 
EBF89 S0p E1.86 40p PCL86 42p 1117 45p 
ECC81 SOp EL90 8hp PFL200 57p R19 879 

u82 28p EL95 35p 9136 53p 8TV280/40 
83 30p EL500 85p PL81 509 £3.00p 

ECC84 20p E2131 259 PL82 40p STV280 /SO 
ECC85 409 EM80 40p PL83 42p 
1,0086 50p EM84 859 PL84 35p 
ECC88 87p E 187 55p PL500 78p 
ECC189 52p EY51 40p 91504 75p 
ECF80 35p E986 35p PY33 609 
ECF82 859 EV81 35p PY80 85p 
ECF83 75p EY88 40p PY81 27p 
ECF801 829 E1141 42p PY82 279 
ECF802 829 E280 259 PY83 859 
110135 60p E281 27p PY88 37p 
E01142 85p GZ34 529' P5800 52p 
E0181 28p KT66 11.609 PY801 52p 
EC1183 42p K988 £1.75p QQVO3 -10 
E01184 45p 1178 2125p £1.259 
29 /41ft. AERIALS each consisting of ten 3ft. Sin. dia. 
tubular screw -i0 sections. tft. (6- section whip aerial 
with adaptor tol fit the lin. rod, insulated hase, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P. & P. 50p. 

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

TRANSISTORS, ZEN ER DIODES etc. 
SPECIAL 
OFFER 
099 tube 

£1.75 
0A5 129 
OÁ10 SOp 
OA70 109 
0.9.71 10p 
OÁ73 10p 
OÁ74 10p 
OÁ79 Sp 
OÁ81 7p 
OÁ91 Op 
0A200 Sp 
OÁ202 10p 
OÁ210 259 
09.211 37p 
0ÁZ200 55p 
OAZ201 50p 
OAZ202 to 
0AZ206 42p 
0ÁZ207 47p 
0.12208 to 
OÁ2213 32p 
0ÁZ223 to 
OAZ225 50p 
0016 42p 
0022 425 

0025 87p OC200 .i7p 2N3054 " SOp AD149 55p BY213 20p 
OC26 25p 00201 47p 2E3055 75p. AD161. 85p BYZI6 68p 
0028 82p 00206 5017 221373012.759 AD162 35p 01181/10 255 
0029 62p 11121 17p 211373112.75p A5118 88p 01181/20" 88p 
0035 509 IN21B 25p 22151091105p A9121 259 C881/30 40p 
0038 f 42p IN25 609 40362 65p A11189 389 -0881/35 403 
0044 20p IN43 10p 82303 50p AF178 489 01181/40. 489 
0045 12p 11170 7p 39100 679 A9186 45p CR83/05 SOP 
0070 '. 12p IN702-72588p 39115 881/ A11Y796113p 01183/20 8811 

0071 15p IN823A £180 3N128 87p ASY26 28p 01183/80 43p 
0072 25p IZMT5 85p 311139 11-75p AS928 289 CR825/025 
0073 30p IZMT30 339 3N140 95p ASY67 483 75p 
0075 229 IZT5 67p 311154 90p BAW19 28p 01183/40 50p. 
0076 25p IZT10 OSp 311159 £1.45p BC107 153 GET103 20p 
0081 25p 20385 51p 69115 45p BC108 15p GET115 45p 
008113 20p 2G403 159 1291160 78p BC113 80p GET116 50p 
008103,. 20p 1N4785 SSp 1001 18p BC118 38p GEX66 75p 
0082 
0082DK 8Óp 29277 52p 40595 £1.87p BF115 25p NKT304 85p 
0083 22p 211918 85p 40636 11.459 BF173 30p 80918 281/ 
008313 15p 2111304 25p 40668 

669 £1.459 BFY52 23p 8D938 829 0084 253 2111306 259 
38p 8094 "219 OC122 b 21i1307 25p AC126 Qlp B806 88 

OC139 259 AC127 28p B8 45p 8D988 48p 
AC128 209 

00170 25p 2N2904A 
75p 

AC176 25p BS2 47P CRS 30 4Ép 
00171 809 £1.25 ACY17 Ebp B8Y29 18D 011825/025 
00172 87p 2113053 25p ACY28 20p B11100 11-80p 75P 

011041 47p ÚY85 30p 3Q4 37p 6AK5 SOp 6BA6 259 
UBF80 35p VR105/30 35 384 85p OAKS 32p 6BE6 30p 
UBF39 85p 911150/30 35p 3V4 45p 6AL5 159 6BG6G 55p 
00085 40p Z759 £1.65p 522542562'20 6AL9W 40p 6898 45p 
U0F80 55p Z801U £15.Op 5B/255M 6ÁM6 30p 6BQ7A 855 
UCH42 70p Z803A 2125p 11.75 6Á118 50p 62117 805 
001181 35p Z9001 75p 51140Y 60p 6AQ5 35p 6BW6 809 

19.00p UCL82 35p I114 15p 5U40 32p 6AQ5W 509 62W7 709 
TT21 £2.759 UCL83 130p IRS 35p 5V4G 40p 6A146 879 604 305 
U25 75p UF41 50p 184 259 59411 409 6Á87G ß0g 606 25g 
026 759 ÚF80 8ßp 185 24p 5Y3GT 859 6AT6 80p 60116 059 
1117 509 0989 35p 894 22p 3Z4 75p 6A1/6 25p 6C1.6 49p 
U191 70p ÚL41 60p 1X2A 40p 5Z4GT 40p 6AX4GT 40p. 606 209 
0801 £1.00 1/184 30p 1X2B 40p 6AB7 30p 6AX5GT 85p 6EA8 55p 
UABC80 35p 83835 55p 3A4 30p 6AC7 15p 6B7 409 6923 759 
111942 559 0941 45p 306 15p 6A116 50p 6BK7 40p 6933 £1.50 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Speeiai Valves. U.K. 
P. .0 P. up to SOp 5p; to £1 10p; over £1 10p in £1, over £3 post free. C.O.D 20p extra. 

INTEGRATED CIRCUITS -MANY OTHERS IN STOCK 
RCA. CA 3005 wide band R.F. Ampl. 300mW dine £1.35 
CA 3012 wide band ampi. 150m W dies .. .. £1.10 
CA 3020 Audio power amyl. .. .. .. £1.37 
CA 30 "6 Audio pre -ampl. . .. .. 9Sp 
STC. MIC 93018 Digital dual 4 imput gates .. £4.36 
MIC 709 -1C Linear operational ampi. .. .. £9 
MIC 90115D Highspeed flip-flop . 9240 
General Electric PA 230 £1.12; PA 234 £I; PA 237 L1.87 
MuIlatd TAA 300 91.67; TAA 320 57p 

C 
OMO ALL valves 

guaranteed 
brand 

6116 20p 12106 " 55p 
694WA 759 1211709 409 
695 40p 12E811T 45p 
69509 25p 12Q7GT 309 
696 20p 12807 85p 
697G 85p 1487 75p 
697M 40p 19AQ5 40p 
611609 50p 1903 £4259 
6K7 32p 1906 £1509 
6K7G 20p 19114 £5.00p 
6K8GT 45p 2094 21.00p 
61125 70p 251609 409 
68A7 40p 30015 75p 
68A7GT 829.30017 809 
68C7GT 25p 30018 75p 
68G7 85p 309'5 84p 
6937 87p 30FL1 70p 
68370T 82p 3091.12 92p 
68K7 " 35p 309L13 50p 
68L7GT 829 309114 75p 
68N7GT 35p 30115 Sbp 
68Q7 39p 30117 80p 
68Q7GT 85p 30912 80p 
6V6G 17p 30919 80p 
6V6GT 88p 30911 70p 
6X4 27p 309113 9211 
6X50 25p 30PL14 85p 
6X5119 32p 35160T 50p 
696G 60p 35W4 809 
6-3012 70p 35Z4GT 45p 
6Z4 32p 42 45p 
7117 459 5005 40p 
705 85p 50CD6G30 
706 40p £1BOp 
7137 82p 50EH5 60p 
7Y4 80p 75 409 
906 87p 76 40p 
11E2 £250p 78 - 40p 
12AT6 30p 80 45p 
12AT7 SOp 803 £8.25p 
12AU7 29p 805 £8.009 
12AV6 30p 807 50p 
12AX7 30p 813 £3.75p 
12BA6 359 832A £2.0Op 
128E6 35p 866A 75p 
12B117 27p 964 40p 
12C8 321 955 40p 
12E1 11 -25p 956 20p 

957 80p 
991 409 
1622 £1.00p 
2051 55p 
6933 £1429 
6057 50p 
8060 60p 
6064 45p 
6065 659 
6080 £1.879 
6146 £1-509 
8020 £2.259 
9001 20p 
9002 25p 
9003 509 
9004 159 
9006 15p 
C.R. Tubes 
VCR97 

£4.50p 
VCR517B 

£3 50p 
90115170 

£7.SOp 
5997 £1'829 
88D £9 OOP 
889 £9o0p 
881 £9.009 
Photo Tubes 
051025 

£2-75p 
931A £8.509 
6097C 

£17 50p 
Special 41vs 
CV1031 

£7.009 
CV2339 

£20.009 
JP9/7D 

£37.50p 
K301 £500p 
11305 £18009 
11308 £16.00p 
K337 £18-OOp 
5022 11.8 00p 
725A £18 009 

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

Tel: 01- 743 0399 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

Your 
STARTER QUESTION is 

¡ AR 

soe 7,ekg-,t4 

24 -hour 
Phone 
Service 
Ring : 

01 -648 8422 

... and your 
B. ONUS QUESTION i` 

/sue ' i yes ¿T " 

Gndat &-óß 
MO hot? 

T e answer to the Starter question is obvious -the ubiquitous HOME RADIO 
COMPONENTS CATALOGUE. You all got that right! And the answer to 
the Bonus question is -the same! May we explain "this most ingenious 
paradox ?" The price is now 50 pence, but with each catalogue we now include 
101, vouchers each worth 5 pence, when used as directed. This means that if 
you spend a quite modest sum in ordering components from us over a period 
the catalogue will have cost you nothing -bar 20 pence for post and packing. 
Sp then -for today's most useful electronics catalogue, 50p if you call and 
collect, or 70p if you send the coupon with a cheque or Postal Order. Join the 
w,nning team -act now! 

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

The price of 70p applies only to catalogues purchased by 

customers in the U.K. and to BFPO addresses. 
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LDept151, 234 -240 London Rd., Mitcham, CR4 3HDR . 9 

Please write Name and Address in block capitals. 1 
I 

Name 

Address 

HOME RADIO (Components) LTD. 
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STEREO reproduction via high q ality stereo 
headphones is not just a matter of connecting 
the headphones to the loudspea er terminals 

of a hi -fi amplifier. This could dama e the head- 
phones or almost deafen the listener,) even at an 
average setting of the amplifier volum control. On 
the other hand if the volume control i low enough 
to ensure a comfortable level of sou d from the 
headphones, there remains the hum an noise from 
the output stages of the amplifier which could be 
audibly quite high in sensitive stereo headphones. 

Modern stereo amplifiers equipped ith a socket 
for stereo headphone listening usually include suit- 
able attenuation for the headphones This auto- 
matically brings the hum and noise o the output 
stages down to the same level as wo ld be repro- 
duced by the loudspeakers and allows he amplifier 
volume control to be used at average settings, i.e., 
at volume levels that would normally be used for 
loudspeaker reproduction. Arrangeme is are also 
made, via the stereo headphone socket, o disconnect 
the loudspeakers when the headphone plug is 
inserted. Owners of stereo amplifiers so equipped 
can normally expect to use stereo hea o phones with 
(a) a suitable amount of attenuation privided within 
the amplifier to balance the signal -to- noise levels and 
(b) the loudspeakers automatically swit hed off. The 
latter condition also assumes that the '( ntput stages 
will be left working into a matched lo d which the 
headphones would not otherwise provi.e. 

High quality stereo headphones are e ; pensive (the 
PRO /4AA pair shown in the photo are ade by Koss 
and retail at £28) and unless they ar: to be used 
with an amplifier equipped for direct .onnection of 
headphones as outlined, they most cert.:inly deserve 
the relatively small expenditure nec:'ssary for a 
simple switching and matching , syste like that 
shown in Fig. 1. This provides for suitable attenua- 
tion for the headphones, suitable loading for the 
amplifier output stages and switching' from loud- 
speakers to headphones or vice- versa. he circuit is 
quite simple and can be assembled in a y small box, 
metal or otherwise, like that shown i the photo. 
The components required are a 4 -way -pole switch 
(S1, S2, S3 and S4), input and output t-' minal strips 
or sockets for the loudspeakers, t three -way 
(sleeve, ring and tip) headphone jack s.' ket and the 
matching resistors. The load resistors ay be wire- 
wound 1012 lOW and these will cater a' equately for 
transistorised or valve output stages if 5 to 1512 
running at average listening level po er. The two 
series resistors (R) are ordinary 14W arbon types 
and will be about 20012. With the amp 'fier running 

From 
amplifier 

o 

R 
(See text) 

Headphones 

Fig, 1: The basic stereo headphones listening circuit. 

Ring- 
Tip- 

Sleeve (a) 

(b) _b 

Tip' Ring Sleeve 

Headphones 

Fig. 2: The usual connections for a three -way jack plug. 

on the loudspeakers, set the volume control to 
average listening level, which should be about one - 
third to half its travel from zero. The relative 
volume in the headphones should be_about the same. 
If not, increase or decrease the value of each R 
accordingly. Make sure that the polarity of the 
speaker connections is carried through the matching 
unit. The usual connections for a three -way (sleeve, 
ring and tip) jack plug are shown in Fig. 2. Nearly 
all stereo headphones are supplied with this type 
of plug. 

A similar circuit is given in Fig. 3 and this employs 
potentiometers for setting the signal level to the 
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From 
amplifier 

S2l 

S31 

o 

Speaker 1 

o 

Headphones 

- 54 o 

Fig. 3: An arrangement employing potentiometers to set t 

From 
amplifier 

S1 

S21 

+ S31 

- S4 

Fig. 4: A more sophisticated arrangement allowing for individual 
balance and "width" control. 

--o 
Speaker 2 

o 

e audio level. 

o 

ion low 
R 

(See tex 
.11.-1/VVVY° 

VR3 
5kf1 

Speaker 1 

o 

S5 

10.0. 1OW R 
(See 
text) 

VR2 
Soon 

Headphones 

o 

Speaker 2 

o 

Suitable components 

Changeover Switch 
.54f S2, S3, S4 

$ütentiometérs:-:F 
50012 W W .. 

Potentiometer 
500052 WW 

4-way Home R dio 
2pie t. N . Ws' 

ti ltern ;Hóme R dio 
t atllatt Cat. N . VR85G 

Ctarostat Home Radio 
with Cat. No. 44S 
switch (S5) 

Loudspeaker 4 
terminal connection 
strips . 

hack Sockets 
(sleeve -tip- ring)'a 

Henrys Radio TCat, No. TS64 

Henrys Radio 
4Cat. No. M4023 
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headphones. The potentiometers (VR1, VR2) should 
be small wire -wound types which are more reliable 
than carbon track pre -sets. Each potentiometer is 
adjusted for a comfortable listening level with the 
amplifier volume control set at about one -third to 
half travel. This is best done with the amplifier run- 
ning on mono, i.e., with both channels connected 
together in which case balance will be obtained when 
the sound is audibly central. 

The circuit given in Fig. 4 is a rather more 
sophisticated arrangement allowing individual adjust- 
ment to each headphone via the potentiometers VR1 
and VR2 which are pre -set for balance, etc., as 
described above. The third potentiometer VR3 is 
panel mounted next to the changeover switch and 
is wired in series with a switch (S5). The switch 
may be integrated with the control or a small 
separate panel mounted type. The object of VR3 is 
to provide control over stereo "width." The smaller 
the resistance, the narrower will be the stereo spread 
in the headphones. 

There is no reason why the headphone socket 
should not be duplicated for the simultaneous con- 
nection of two pairs of headphones. No adjustment 
to the settings of series resistors (R) or pre -set poten- 
tiometers except as given above will be necessary. 

GOING BACK continued from page 250 

operating temperatures. The LT1 valve by Marconi - 
Osram in 1921 used a thoriated tungsten filament 
that needed only 0.6 watts, a considerable improve- 
ment. 

Another noteworthy advance in valve construction 
was the use of a magnesium `getter'. A pellet of 
magnesium was fixed inside the valve and when the 
construction was finished the getter was flashed 
causing the familiar `silver' inside the glass envelope. 
Any gas that might be subsequently released from 
the electrodes was absorbed by the getter. 

Oxide coated filaments were also developed, using 
barium compounds, which generally replaced the 
thoriated types in low power applications. 

The desirability of using mains -derived power 
supplies for the filaments led to the-introduction of 

the indirectly heated cathode in 1922 consisting of a 

barium -oxide coated nickel cylinder with a tungsten 
wire heater inside it. Round had patented a similar 
idea in 1915 although he had proposed using a carbon 
filament inside a platinum tube. It was not until 1927 

that the indirectly heated cathode became a commer- 
cial proposition. Further developments were mainly 
concerned with the introduction of additional elec- 
trodes such as grids and diodes. 

Now that you've enjoyed P.W., why not 

read our sister magazine: 

TELEVISION 
ON SALE, JUNE 22nd. 
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High fidelity Mono li hic Integrated Circuit Amplifier 
Two years ago Sinclair Radionics an- 
nounced the World's first monolithic 
integrated circuit Hi -Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor the Super IC.12. 
This 22 transistor unit has all the virtues of 
the original IC.10 plus the following 
advantages: 
1. Higher power. 
2. Fewer external components. 
3. Lower quiescent consumption. 
4. Compatible with Project 60 modules. 
5. Specially designed built -in heat sink. 

No other heat sink needed. 
6. Full output into 3, 4, 5 or 8 ohms. 
7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. NEW 22 transistor circuit. 

utput power 6 watts RMS continuous 
(12 watts peak). 

F equency Response 5 Hz to 100KHz f 
1dB. 

Total Harmonic Distortion Less than 
1 %. (Typical 0.1 %) at all output powers 
and all frequencies in the audio band. 

L ad Impedance 3 to 15 ohms. 
P wer Gain 90dB (1,000,000,000 times) 

after feedback. 
S', pply Voltage 6 to 28 volts (Sinclair 

PZ -5 or PZ -6 power supplies ideal). 
S ze 22 x 45 x 28 mm including pins and 

heat sink. 

Input Impedance 250 Kohms nominal. 
Q iescent current 8mA at 28 volts. 
P ,ice: including FREE printed circuit board 

for mounting. £2.98 Post free 

Si 

H 

T 

With the addition of only a very few external 
resistors and capacitors the Super IC.12 
makes a complete high fidelity audio 
amplifier suitable for use with pick -up, F.M. 
tuner etc. Alternatively, for more elaborate 
systems, modules in the Project 60 range 
such as the Stereo 60 and A.F.U. may be 
added.Thecomprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

clair Radionics Ltd., London Rd, St. Ives 

ntingdonshire PE17 4HJ 
lephone St Ives (048 06) 4311 sinlair 
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Sinclair Project 60 

-- 

the world's most adva 
Sinclair Project 60 presents high mod:'St 
fidelity in such a way that it meets every expa'd 
requirement of performance, design, radio' 
quality and value and now that the re- fantastically 
markable phase lock loop stereo FM with 
tuner is available, it becomes the most expe 

versatile of high fidelity systems. With fideli 
Project 60, it is possible to start with a and 

._ 

ced high fideli- 
mono record reproducer and 

it to a sophisticated stereophonic 
and record reproducing system of 

good quality to hold its own 
ny other equipment, no matter how 
sive. Project 60 is a unique high 

y module system where compactness 
ase of assembly are combined with 

System The Units to use to, ether with Cost of Units 
A Simple battery 

record player 
Z.30 Cr 

vol' 
'stal P.U., 12V battery 
me control 

£4.48 

B Mains powered record 
player 

Z.30, PZ.5 Cr 
vol 

stal or ceramic P.U. 
me control etc. 

£9.45 

C 20+20 W. R.M.S. stereo 
amplifier for Most needs 

2 x 2.30s, Stereo 60, 
PZ.5 

Cr 
P. 
speakers, 

stal, ceramic or mag. 
.. most dynamic 

F.M. tuner etc. 

£23.90 

D 20 +20 W. R; M.S. stereo 2 xZ.30s, Stereo 60, 
amplifierwith high PZ.6 
performance solos.. 

Hi 
masnetic 
Ta. 

h quality ceramic or 
P.U., F.M. Tuner. 

e Deck, etc. 

£26.90 

E 40 +40W. R.M.S. de- 
luxe stereo amplifier 

2 x Z.50s, Stereo 60 
PZ.8, mainstrsfrmr 

As or D £34.88 

F Outdoor P.A. system Z.50 Mi 
co 

., up to 4 P.A. speakers 
trots, etc. 

£5.48 

G Indoor P.A. Z.50, PZ.8, mains 
transformer 

Mi 
co 

'.. guitar, speakers, etc., 
'trots 

£19.43 

H High pass and low pass 
filters 

A.F.U. C, S or E £5.98 

J Radio Stereo F.M. Tuner C, ii or E £25.00 
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y modules 
circuitry that is far in advance of any other 
manufacturer in the world. Thus it is 

extraordinarily easy to assemble any 

combination of modules using nothing 
more complicated than the simplest 
of tools, and you certainly do not have 

to be experienced to build with complete 
confidence. The 48 page manual free 

with Project 60 equipment makes every -. 
thing easy and you can house your 
assembly in an existing cabinet, motor 
plinth, free standing cabinet or virtually 
any arrangement you wish. Once you 

have completed your assembly you will 
have superlatively good equipment to 
give you years of service and enjoyment. 
You will have obtained superb value for 
money because Project60 is the bestselling 
modular system in Europe and can there- 
fore be produced at extremely competitive 
prices and with excellent quality control. 

Sinclair Radionics Ltd.. London Road. St. Ives, 
Huntingdonshire PEI7 4HJ. 
Tel: St. Ives (048 06) 4311 
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Sinclair Project 60 
Z.30 & Z.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design 
using silicon epitaxial planar transistors to 
achieve unsurpassed standards of performance. 
Total harmonic distortion is an incredibly low 
0.02% at full output and all lower outputs. 
Whether you use Z.30 or Z.50 amplifiers in your 
Project 60 system will depend on personal 
preference, but they are the same size and may 
be used with other units in the Project 60 
range equally well. 

SPECIFICATIONS (Z50 units are- inter- 
changeable with Z.30s in all applications).. 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 
20 watts P.M S. into 3 ohms using 30 volts. 
Z.50 40 Watts R.M S. into 3 ohms using 40 volts: 
30 watts R.M.S. into 8 ohms, using 50 volts. 
Frequency response : 30 to 300 000 Hz ± 1 d B. 
Distortion: 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB un- 
weighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size 3k x 2ä x§ in. 
L30 
Built tested and guaranteed with circuits and 
instructions manual £4.48 
Z.50 
Built, tested and guaranteed with circuits and 
instructions manual. £5.48 

Power Supply Units 

Designed specially for use with the Project 
60 system of your choice. 
Illustration shows PZ.5 to left and PZ.8 (for use 
with Z.50s) to the right. Use PZ.5 for normal 
Z.30 assemblies and PZ.6 where a stablised 
supply is essential. 
PZ -5 30 volts unstabilised £4.98 
PZ -6 35 volts stabilised £7.98 
PZ -8 45 volts stabilised 
(less mains transformer) £7.98 
PZ -8 mains transformer £5.98 

Guarantee 
If within 3 months of purchasing Project `60 
modules directly from us, you are dissatisfied with 
them, we will refund your money at.once. Each 
module is guaranteed to work pe fecdy and should 
any defect arise in normal use we will service it at 
once and without any cost to you whatsoever 
provided that it is returned to us within 2 years of the 
purchase date. There will be a small charge for 
service thereafter No charge for postage by 
surface mail. Air -mail charged at cost. 

Stereo 60 
pre- amp /control unit 

Designed for the Project 60 range but suitable 
far use with any high quality power amplifier. 
Again silicon epitaxial planes transistors are 
used throughout, achieving a really high 
signal -to -noise ratio and excellent tracking 
between channels. Input selection is by means 
of push buttons and accurate equalisation is 
provided for all the usual inputs. 

SPECIFICATIONS 
Input sensitivities: Radio -up to 3mV. Mag. p.u. 
C mV: correct töRI.A.A. curve 1 dB:20 to 25,000 Hz. 
Ceramic p.u: up to 3mV: Aux -up to 3mY. 
Output:250mV - - 

Signal -to -noise ratio: better than 70dB. 
Channel matching: within 1dB. 
Tone controls: TREBLE + 15 to -15dB at 
10KHz: BASS + 15 to-15dB at 100Hz. 
Front panel: brushed aluminium with black knobs 
and controls. 
Size: 8i x 11x 4 ins. 

Built, tested 
a /dguaranteed. £9.98 

Active Filter Unit 
- Rra. 

Fpr use between Stereo 60 unit and two Z.30s 
or Z.50s, and is easily mounted. It is unique in 
that the cut -off frequencies are continu- 
ously variable, and as attenuation in the 
rejected band is rapid (12dB /octave), there is 
less loss of the wanted signal than has 
pfeviously been possible. Amplitude and 
phase distortion are negligible. The A.F.U. is 
suitable for use with any other amplifier system. 
Two stages of filtering are incorporated - 
nimble (high pass) and scratch (low pass), 
Supply voltage - 15 to 35V. Current - 3mA. 
H.F. cut -off ( -3dB) variable from 28k Hz to 
5KHz. L.F cut -off ( -3dB) variable from 25Hz 
to 100Hz. Distortion at 1kHz (35V. supply) 
0.02% at rated output. 
Built, tested 
and guaranteed £5.98 

Stereo FM Tuner 

first in the world to use the 
phase lock loop principle 
Before production of this tuner, the phase lock 
loop principle was used for receiving signals 
from space craft because of its vastly improved 
signal to noise ratio ovm other systems. Now. 
for the first time, the principle has been 
applied to an FM tuner with fantastically good 
results. Other original features include varrcap 
diode tuning, printed circuit coils, an I.C. in the 
specially designed stereo decoder and squelch 
circuit for silent tuning be`,veen stations. 
Sensitivity is such that good reception be- 
comes possible in d;;;;cult areas. Foreign 
stations can be tuned in suitable conditions 
and often a few inches of vvi,,, are enough 
for an aerial. In terms of a high fidelity this 
tuner has a lower level of distortion than any 
other tuner we know. Stereo broadcasts are 
received automatically as the tuning control is 
rotated, a panel indicator lighting up as the 
stereo signal is tuned in. This tuner can also be 
used to advantage with any other high fidelity 
system. 

SPECIFICATIONS: 
Number of transistors: 16 plus 20 in I.C. 
Tuning range: 87.5 to 108 MHz 
Capture ratio : 1.5d8 
Sensitivity: 2µV for 30dB quieting: 7µV for full 

limiting. 
Squelch level: 20µV. 
A.F.C. range: ±200 KHz 
Signal to noise ratio: >65dB 
Audio frequency response: 10Hi -15KHz 

(f14ó) 
Total harmonic distortion: 0.15% for 30% 

modulation 
Stereo decoder operating level: 21.V 
Pilot tone suppression : 30dB 
Cross talk: 40dB 
I.F. frequency: 10.7 MHz 
Output voltage: 2 x 150mV R.M.S. 
Aerial Impedance: 75 Ohms 
Indicators: Mains on: Stereo on; tuning indicator 
Operating voltage: 25 -30 VDC 
Size: 3.6 x 1.6 x 8.15 inches: 91.5 x 40 x 207 mm 

i..,<mM,eal 
I 

H- 

Price: £25 built and tested. Post free 

- 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PEI7 4HJ 

Please send Name 

Address 

for which I enclose cash /cheque /money order. 
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Sinclair Q16 /Micromatic 
Q16 High fidelity loudspeaker 

The 016 employs the well proven acoustic 

principles specially developed by Sinclair 

in which a special driver assembly is 

meticulously matched to the characteristics 
of the uniquely, designed cabinet. In re- 

viewing this Occlusive Sinclair design, 

technical journals have justly compared 

the 016 with much more expensive loud- 
speakers. Its shape enables the Q16 to be 

positioned and matched to its environment 
to much better effect than is the case with 
conventionally styled enclosures. A solid 

teak surround with a special all -over 

cellular foam front is used as much for 

appearance as its ability to pass all audio 

frequencies without loss. 

This elegantly designed shelf mounting 

speaker brings genuine high fidelity within 
reach of every music lover. 

Britain's smallest radio 

Considerably smaller than an ordinary box 

of matches, this is a multi -stage AM 

receiver brilliantly designed to provide 

remarkable standards of selectivity, power 
and quality for its size. Powerful AGO 

counteracts fading from distant stations; 

bandspread at higher frequencies makes 

reception of Radio 1 easy. The plug -in 

magnetic earpiece provided, matches the 

Micromatic's output to give wonderful 

standards of reproduction. Everything 

including the spécial ferrite rod aerial and 

'batteries is contained within the minute 

attractively designed case. Whether you 

build a Micromatic kit or buy this amazing 

receiver ready built and tested, you will find 

it as easy to take with you as your wrist 

watch, and dependable under the severest 

listening conditions. 

Sped ications:. 

Const'uction: Special sealed seamless 

sound ór pressure chamber with internal 
baffle. 
Loadi g: up to 14 watts RMS. 
Input mpedance: 8 ohms. 
Frequ ncy response: From 60 to 16,000 
Hz. co firmed by independently plotted B 

and K urve. 

Drive unit: Special high compliance unit 
having massive ceramic magnet of 11,000 
gauss, aluminium speech coil and special 
cone 'uspension for excellent transient 
response. 

Size a', d styling: 9; in. square on face x 

4; in. eep with neat pedestal base. Black 

all ove !cellular foam front with natural solid 

teak su round. 
Price 8.98. 

Speci ications: 

Size: .6 x 33 x 13 mm (1.8 x 1.3 x 0.5 in.) 

Weig t: including batteries, , 28.4 -gm 
(1 oz.) 

Case:, Black plastic with anodised 
alumin um front panel and spun aluminium 
dial. 

Tunin :t : medium wave band with band - 
spread at higher frequencies (550 to 
1,600 Hz). 
Earpi ce: Magnetic type. 
Onto switching: By inserting and 

withdrawing earpiece plug. 

Kit in ack with earpiece, case, instructions 
and so der£2.48. 
Ready' built, tested and guaranteed, with 
earpie 'e £2.98. 
Two allory Mercury batteries type 
RM67' required from radio shops, 

chemi 'as, etc. 

To: SINCLAIR RADIONICS LTD LONDON ROAD 

Please send 

ST.' IVES HUNTINGDONSHIRE ßE17 4HJ 

Narre 

Address 

for which I enclose cash /cheque /money order PW771 
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Thé New Picture-Book'way of learning 
®' SIC EL 

ECTRICITY ( 5 vC?L.S) 
ELECTRON ICS (óvots) 

You'll find it easy to learn with this out- 
standingly Successful NEW PICTORIAL 
METHOD -the essential facts are explained 
in the situp! -st language, one at a time, and 
each is illuQtrated by an accurate, cartoon - 
type drawing. The books are based on 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

TO TRY IT, IS TO PROVE IT 
r_ U NI 

This carefully plan ed series 
of manuals has roved a 

valuable course in training 
technicians in El ctricity, 

Electronics, !' dio and 
Tclecommu ications. 

WHAT READERS SAY 

"EXCELLENT PUBLICATION" 
Thank you for the excellent publication: the best in 
I have ever come across. T. L. O., Shanklin. 

"WAS AMAZED" 
I was amazed how easy it was 

"GREAT USE" 
I have made great use of the Basic Manuals. B. C., He .'on. 

I To The SELRAY BOOK CO., $0 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 £4.50 Cash Price, or Down Payment of £1.00 followed by 
4 fortnightly payments of £1.00 each. Total £5.00. BASIC ELECTRONICS 
£5.40 Cash Price, or Down Payment of £1.00 followed by 5 fortnightly 

Itpayments 
£1.00 each. Total £6.00. This offer applies to UNITED KINGDOM 

ONLY.- Overseas customers cash with order, prices as above. 
'or ,. and type III Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY BASIC ELECTRONICS 
. Prices include Postage and Packing. 

ddington. III Signature 
(If under 21 signature required of parent or guardian) 

to read and learn. L. Y. C., 

. NAME .......... ............................... 

BLOCK LETTERS 
III FULL POSTAL 

ADDRESS .......................... 

PesrAivwFOR ,;;. 
A TECH -PRESS PUBLICATION 

VALVES 
6BA6 25 
6BE6 80 
5131113 45 

1A7GT 40 6BJ6 45 
1CP31 18.00 613Q7A 40 
1135 40 0E7 95 
1E5 42 613138 85 
INSGT 48 6887 11.30 
IR6 35 613W6 85 
184 27 03377 70 
I85 25 604 33 
IT4 25 6C5G 50 
3A4 35 6C6 25 
3Q4 40 60D6G £1.20 
3Q5 45 6GH6 55 
104 85 6CW4 83 
2V4 45 606 25 
55340Y 80 6E5 88 
5U4G 33 13111 70 
5V40 42 6F50 60 
5Y3GT 32 6116G 80 
5Z4G 40 6F8G 85 
6/30L2 75 6511 
6A7 75 6513 
8A80 88 6F14 
OAKS 80 8E24 75 6AM5 32 6F25 75 
6AM6 38 6E28 70 
6AQ5 3S 6E32 25 
6A87G 80 006 25 
6AT6 80 ORO 28 6X5G 
6AU6 25 625M 50 6X5GT 
6B40 21.00 6260 20 7B6 
6B8G 20 6J5GT 80 7B7 

026 
62731 
6J7G 
637GT 
6K6GT 
6K7M 
61170 
6K7GT 
6K6M 
6%8G 
6K80T sass 
6L60 
OLIO 
6Q7G 
6Q70T 
68A7M 
68C7M 
68G7M 
68117M 
687703 
68K7G3 

88 68N7GT 
86 68Q7GT 

6U4GT 
605(1 
611631 
6V60 
6VBGT 
6X4 

Transistors 
1N914 08 
18113 25 
18202 28 
20302 23 
20371 23 
2N404 23 

2152218 
2152219 
2N2369A 

255697 18 2152646 
215706 10 2152904 
2N1132 80 2152926 
231305 25 2E3055 
2152147 75 2153702 
2152160 08 2263819 

20 705 2118 
45 706 75 
80 7D5 55 
45 7117 85 
55 7E07 70 
85 787 82.25 
20 7Y4 80 
35 92336 50 
80 1002 82 
85 10F1 90 
50 165 00 
75 10119 50 
45 10E18 45 
45 10LD11 80 
30 10313 88 
4811E3 6400 
40 12AT6 50 
7tl 12A37 53 
35 12A116 30 
35 12,5117 30 
80 12AX7 80 
30 12BA6 85 
35 128E6 '85 
85 12C8GT 85 
40 12E1 21.35 
60 12J5GT 25 
40 12J7GT - 35 
80 12K7GT 55 
30 12K1303 50 
88 12Q7GT 85 
80 128A7GT 40 
85 12607 85 
85 129117 30 
70 12837 80 
45 128K7 46 
30 
33 
20 
58 
80 
13 
75 
13 
35 

2N4289 
AAZ12 
AC126 
AC127 
AC128 
ACY20 
ACY39 
AD140 

All prices in pounds and new pence 
128117I 85 37 40 0A391 25 EBL31 91.88 EL41 55 
14H7 50 42 50 DAF96 42 EC90 88 EL42 58 
19AQ6 40 50B5 45 DCC90 21.00 ECC81 53 ELM 25 
20DI 50 5005 40 DF33 48 ECC82 80 EL95 36 2072 70 5000813 21435 DF70 45 E11083 50 ELL80 21.00 
SOLI 11.10 505,603 '60 D391 25 ECC84 30 EM34 90 2034 '21.10 75 50 DIF92 20 E0085 25 EM80 40 
20P5 81.20 78 45 D1'90 42 ECC88 40 EM81 88 
25A6 35 80 50 DH3-91 5800 1101121 88 EM84 28 
25L6G 45 85A2 40 DH77 30 FAH35 BO EY51 40 2535 00 15013'1 80 DS32 40 E01142 70 EY66 40 
25Z4 45 15004 80 DK91 35 ECH81 - 30 EZ35 85 
25250 56 801 50 05192 50 ECH83 . 48 EZ40 45 
2526 65 807 . 50 01106 42 ECL80 40 EZ41 48 
3001 33 81308A93.75 0L66 91.25 ECL82 35 EZ80 28 
30015 80 888A 75 DL92 35 ECL83 85 EZSi 28 
30017 85 954 80 DL93 35 ECL86 45 133501 80 
30038 75 1625 40 DL94 45 ECLL800 GZ30 50 
30115 85 4022AB 95.00 DL95 40 21.50 0832 50 
30511 75 5763 70 DL96 42 EF9 21.00 0234 00 
305112'. 95 7193 .. 20 DM70 40 EF37A 80 1151969 £150 
3031,14 75 7475 40 DY86 88 EE'39 40 06T36 £106 
30L15 85 A81 48 DYB? 85 E641 85 K361 £186 
30L15 85 ATP4 55 EBBCC 05 EF50 26 K366 11.70 
30P4 £1.12 ATP5 60 EA50 20 11E80 25 KT81 21.75 
30P12 80 ATP7 50 EABC80 as E1585 35 11381(7051 
30P19 80 AU2 24.00 EAF42 65 E5'86 - .33 21.13 
30PL1 80 AU5 60 EB91 20 EF89 28 %388 21.76 
305143 93 AZl 48 EBC33 50 EF91 38 KTW8181.00 
30PL14 90 AZ31 55 EBC41 55 EF92 40 KTZ41 45 
35A5 75 CBL31 90 E13090 80 EF98 75 56L4 88 50 CCH35 75 EBFBO 40 EF183 88 ML6 40 80 CL33 91.00 EB683 45 EF184 55 M8P4 50 80 CY30 88 EBF89 53 EL32 30 

50 CY31 - 48 E131.1 70 16L33 83 MU14 80 
40 DAC32 42 EBL21. 80 EL34 53 Mx40 83 

35L6 
35334 
3523 
3524GT' 
3525 

18 AD149 
80 AD161 
25 AF115 
25 AF117 
25, A8320 
23, BC107 
65I BC2G8 
60 BC109 

50 
88 
80 
25 
25 
13 
18 
18 

BC169C 
BF898 
BFY50 
BEY 51 
BY100 
BZY88 
CR81-40 
DD003 
GET102 

13 
28 
23 
20 
18 
18 
48 
15 
80 

GET882 
GJ7M 88 
%8100A 20 
53.1E520 88 
30E2955 

61.75 
MJE3055 92 
NKT212 27 
NKT:14 15 

5.313223 88 0A2200 
N113251 24 OAZ201 
15113712 25 042207 
0A70 10 OAZ210 
0A71 10 0AZ222 
0A81 10 oAZ224 
0A85 15 OAZ241 
0A91 08 0112242 
0A211 380AZ246 

55 
50 
48 
38 
40 
88 
28 
28 
23 

N78 31.00 
N108 11.50 
oA2 88 
003 89 
024 40 
PC86 80 
PC88 60 
PC97 50 
PCC84 40 
PCC89 58 
PC1C189 55 
PCF80 88 
PCF82 55 
PCF84 50 
3CF86 80 
PCF801 50 
PCF802 50 
PCF805 76 
PCF806 70 
PCF808 78 

PCL83 68 
PCL84 43 
PCL85 40 
PCL86 45 
PD500 £1.50 
PENA4 61.00 
PEN B4 21.00 
PEN45 40 
PEN46 40 
PL36 55 
PL81 50 
PL82 45 
PL83 45 
PL84 40 
PL500 80 
0035 50 
0044 18 
0045 15 
0057 80 
0058 80 
0059 85 
0071 15 
0072 25 
0081 25 

PL504 80 11404 40 
PL508 90 0801 21.18 
PL509 11.45 UABC80 35 
PL802 88 11Á1142 55 
PX4 18.00 i3BC41 50 
3X25 12.00 UBC81 46 
PY33 88 11-13F80 40 
PY81 30 UBF89 58 
P382 30 UCC84 48 
PY83 38 UCC85 40 
P3500 81.00 UCF80 56 
P 380 50 00142 70 
P3801 60 UCH81 85 
132 80 UCL82 38 
R19 40 1,101.82 60 
8130 61.75 0041 80 
SP4 50 ÚF89 88 
8341 46 11L41 65 
ßP61 55 ÚL84 35 
8111280/80 03080 28 

210.00 11116 21.05 
8025 91.00 U U7 £1.05 
0112150 75 008 21.05 
T41 21.00 UU9 45 
TDD4 5011321 50 
TH41 £1.75 11341 46 
use 130 ÚY85 88 
014 80 VMP4G 85 
use £2.50 VP4B £1.25 
132s 78 VR105 /30 88 
O 26 78 VR150 /90 85 
078 50 V17111 00 
11191 76 VU120 80 
11251 80 VÚ508 88.50 
U301 68 W81M 83 
O 403 50 Y63 50 
00810 
0082 
0082D 
0084 
00170 
00171 
00200 
0CP71 
OBP12 

20 23170 10 
25 28271 18 
15 .23S107 15 
25 ZTX108 15 
25 ZTx300 18 
30 2TX304 28 
88 2TX500 16 
98 ZTx503 20 
60 ZTX531 80 

TRANSISTOR PO TAGE 1p EACH, OVER 10 POST FREE 
Express ' *stage & Insurance Sp one valve plus Ip 
each ad ,. itional valve. ORDERS over ES Post free. 6,000 types in stock send for lists, Sp. 

`Renowned for Service" 
BLAC WOOD HALL, WELLFIELD RD., STREATHAM, SW I6 28F 
Tel. 01.7 9- 0199/1649. Open to callers Mon -Sat 9 a.m. -S p.m. Closed Saturday 1.00 -2.30 p.m. 
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WICK S FOR 
BARG INS 

E.A. STEREO AMPLIFIER: 
5 watts per channel; In attractive 
afrormosia veneered sleeve. Controls: 
On -off volume: Bass: Treble: 
Balance: Selector: Headphone Jack. 
Ceramic or Magnetic PU. Radio and 
Tape Inputs: Tape output and 
speaker output. Fully guaranteed 12 

months parts. 6 months free service. 
Size 14+ "W x'9# "D x 45 "H approx. 
£16.50 inc. post. 

3 WAY SPEAKER SYSTEM: 
8" twin cone Sass speaker and 3" 
tweeter, fitted in extremely elegant 
teak veneered cabinet. Size : 18 }"H e 

11 ; "W x 10 "D. 8 ohms handle 10 watts, 
£7.50 inc. Carr. 

GARRARD OFFERS 
Garrard SPa5 Mk III (Rec. Price 
(£16.44) Our Price £11.25. Carr. & 
Ins. 50p. 
Garrard SP25 Mk In ready wired in 
beautiful teak plinth with tinted perspex 
cover. (Fitted', with 5 -pin DIN plug or 
phono plugs state choice) (Rec. 
Price £23.79). Our Price £16. Carr. & 
Ins. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk III /Sonotone 9TAHC (Rec. 
Price £2789) Our Price £18. Carr. & 
Ins. 75p. 
SP25 Mk III/Shure M3DM (Rec. 
Price £31.62) Our Price £20. Carr. & 

Ins. 75p. 
SP25 Mk 111 / Goldring G800 (Rec. 
Price £36.79) Our Price £21. Carr. & 
Ins. 75p. 
SP25 Mk III /Shure M55E (Rec. Price 
£3676) Our Price £21. Carr. & Ins. 75p. 
Note! Garrard SL65B (Automatic 
Changer version of SP25 Mk III) 
alternatively supplied -please add 
£3 to above prices. 
Garrard AP76 (Rec. Price £28.88) 
Our Price £2085. Carr. á Ins. 50p. 
Garrard AP76 ready wired in beautiful 
teak plinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec. Price £40.88). 
Our Price £27. Carr. & Ins. 75p. 

OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP76 /Shure M3D (Rec. 
Price £48.29) Our Price £3055. 
Carr. á Ins. 75p. Garrard AP76 /Shure 
M55E (Rec. price £53.85). Our Price 
£33.35. Carr. & Ins. 75p. 
Garrard AP76 /Goldring G800 (Rec. 
Price £53.85) Our Price £33.35. Carr. 
á Ins. 75p. 
Garrard 2025TC fitted with stereo/ 
mono cartridge. £8.99. Carr. Paid. 

TEAK PLINTH & PERSPEX COVER 
Ready cut tó take 2025TC, SP25 III, SL65B 
available at £4.99. Carr. & Ins. 35p. 

CARTRIDGES 
Sonotone 9TAHC dia. Rec. Price 
£4.10. Our ;Price £1.99 
Shure M3DM (Rec. Price £7.41) Our 
Price £4.87. 
Shure 11655E (Rec. Price £12.97) 
Our Price £9.50. 
Goldring 800 (Rec. Price £13.00 
Our Price £7.50. 
Goldring 809 H (Rec, Price £10.69) 
Our Price £699. 
P á P 18p any type 

Guara teed all 
brand new best 
qualit goods. 
No ru bish. 
Mail oder only. 
By ret rn Post 
servi - =. 

All en uiries 
SAE lease. 

SERVI` E 
SHEET'- 
1,000's on II makes 
T.V.'s, Ra.ios, Tape 
Recorders Record 
Players. 1p incl. 
post. Plea a state 
model. Cirques á 
open P.O'- returned 
If sheets of available. 

HI Fl 
STERE 
HEAD HONES 
(Value £5 00) 
Only £2.2' Inc. post. 

SPEA ER 
CLOT 
Best quail y. Width 
36". Unde half price at 
55p per y Black with 
gold fleck will blend 
with any r.om setting. 
End of et.bk line, yds 
and yds ust go. 

PLUG 
TS 

AND L ADS. 
Phono pl gs; 3p each 
30p per d zen. 
2 pin Din pkr. plugs 
10p each. 
3 pin Din plugs. 
15p each 
5 pin Din plugs. 
13p each. 
5 pin Din sockets 
(chassis) 7p each. 
Stereo J . k Sockets 
c /cct. 13., each. 
Phono so kets 
(chassis) 2 way 3p; 3 
way 49; 4,way Sp. 
Eft. stare lead 5 pin 
Din to op - n end. 45p 
Oft. stare lead 2 

12ft spkr lead 2nd. 
37R 

pin Din t. open end. 
40p. 
Please a d P &P 5p. 

100 Mi ed 
Resist ers 
f watt 10 o all best 
quality ( o ex govern- 
ment) 40 . 

POT 
100K z K llns &Logs. 
stereo. P inc. post. 
100K DP switch stereo, 
log. 45p nc. post, 
50K sing e Balance. 
15e inc. pos*.. 

4 B.A BRASS 
NUT 
50 for 2'p inc. post. 

SPEA 1ER 
CABIN TS 
Attracti ely veneered 
in afror osia, black 
front, Si' e approx. 
79 "W x ' é "D x 4# "H. 
Ready c t to take 
8" x 5" speaker. 
£1.99. & P.12p. 
extra. 

D. T. WICKS & CO. 49 North 
Colchester, Essex. Tel 

tation Rd, 
(0206) 78807 
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Train for tomorrow's world in 

Radio and Television at The 

Pembridge College of Electronics 

Your first day on Television: 
7th September, 1971 

This is your opportunity to train 
as a television and radio 

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

That is the way to get into a 

rapidly growing industry with 
a tremendous demand for 

skilled technicians. You will be 

given theoretical and practical 
instruction on colour 

television receivers, following a 

syllabus specially designed 
to cover the new City and 

Guilds Radio, Television 
and Electronic 

Technicians' Course. 

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

or equivalent in 

Mathematics and 
English. 

Complete the coupon 
below and we will 

send you the details 
about training for 
an exciting, new 

career. 

44m AtIMM W, 
To: The Pembridge College of 

i @ Electronics, (Dept. Pw4 ), 
14 34a Hereford Road, London, 

® W2 5AJ. 
Please send, without obligation, details 
of the Full-time Course ln Radio, 

Television and Electronics. 

.S 
s 

NAME 

ADDRESS 
t 

r,v ~ 
= ir 
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BI PAK SEMICONDUCTORS 
SUPER rime 

NEW gl_PAK UNTESTED 
SEMICONDUCTORS 

Unequalled Value and Quality 
Satisfaction GUARANTEED in Every Pak, or money back. 

IINIJIIxermN 
UT46. Egvt. 2102646 Eqvt. 
T1843. BEN3000. 27p each 
25-99 25p, 100 UP 20p 

l0Á 
)66 T040 
3p £1 

£1.25 
1 £1.60 
g volt- 

3ùection. 

Pak No. 
Ul 120 Glass Sub -mm. General Purpose Germanium Diodes áOp 

NPN SILICON PLANAR 
BC107/8/u 10p each, 50 -99 
9p. 100 p 8p each, 1,000 
off, 7p each. Fully tested 
and coded TO.18 case. 

SILICON RECTIFIERS -TESTED 
PIV 300mA'.750mA lA 1.5A 3A SOA IDA 

50 40 5p 5p 7p 14p 21p 47P 
`-0.00 4p 6p 5p 18p 16p 23p 75p 

200 5p 9p 6p 14p 20p 24p £1 
400 6p 13p 7p 20p 27p 37p £125 
600 7p 16p 10p 23p 34p 45p£1-85 
800 10p 17p 13p 25p 37p 55p £E 

1000 11p 250 15p 30p 48p 83p£ß50 
1200 - 33p - 33p 579 75p - 

TRIAO9, 
2A. 64, 

VBOM T05 T 
100 50p 
200 70p IOp 
400 90o 
VBOM- Bloekp 

age in either 

U2 60 Mixed Germanium Transistors AF /RF OOp 
U3 75 Germanium Gold Bonded Diodes aim. OAS, 0Á47 60p 
U4 40 Germanium Transistors like OC81, AC128 Bop 
115 60 200mA Sub-mm. Sil. Diodes 

120VCB NIXIE DRIVER 
TRANSISTOR 
Sim. BSX21 and 0407, 
2N1893 FULLY TESTED 
AND CODED ND120, 
1-24 17p each. TO -5 NPN 
25. up 150 each. 

U6 30 Silicon Planar Transistors NPN aim. BSY95A, 2N706. SOp 
U7 16 Silicon Rectifiers Top -Hat 750mA up to L000V 50p 
U8 50 Oil. Planar Diodes 250mA OA/200/202 á0p 

SILICON 
For use with 

BR 100 

DIAL 
Trises 

370 each 

U9 20 Mixed Volta 1 watt Zener Diodes 50p 
Ull 30 PNP Silicon Planar Transistors TO -5 sim. 201132 Sop 
U13 30 PNP -NPN Oil. Transistors OC200 & 20104 50p 

NEW LOW PRICED TESTED S.C.R's 
PIV lA 3A 7A l0Á 16A 3DÁ 

TO5 T066 TO66 TO48 T048 
50 23p 25p 47p 50p 53p £115 

100 POP 339 50p 58p 83p £1'40 
200 3áp 37p 57p 61p 75p £1O0 
400 43p 47p 67p 75p 93p £1.75 
600 53p 57p 77p 99p £126 - 
800 63p 70p 90p £120 01.50 04 

TEXAS 

EQVT. 
OC71 
0072 

OC81. MID 
OC82 
0044 
0045 
0078 
2101302 
ÁF117 
pack. 

U14 150 Mixed Silicon and Germanium Diodes 50p 
ÁD161 NPN 
ADM PNP 
OUR LOWEST PRICE 
OF 83p PER PAIR. 

2N3055 115 WATT SIL. 
POWER. NPN. 

OUR PRICE 63p EACH 

BRAND NEW 
GERM. TRAS,SISTORS 

Coded and Guaranteed 
Pak No. 
T1 2G371A' 
T2 30374 
T3 2G3î44? 
T4 2G383Á 
T5 2G382T 
T6 20344A 
T7 2G345A 
TS 20378 
T9 2G399Á 
T10 20417 

U15 25 NPN Silicon Planar Transistors TO-5 sim. 210697 50 
Ul6 10 3 -amp Silicon Rectifiers Stud Type up to 1,000 PIV 50p 
U17 30 Germanium PEP AF Transistors TO -5 like ACY17- 22 50p 
U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 50p 
U19 25 Silicon NPN Transistors like BC108 50 0 
U20 12 1.5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 50p 
U21 30 AF Germanium alloy Transistors 20300 Ser. & 0071 50p 
1123 30 Madt's like MAT Series PNP Transistors 50p 

FET'S 
2N367S 40p 
2103820 21 
MPF105 43p 

2A POTTED BRIDGE RECTIFIERS. 200V. 50p 
U24 20 Germanium 1 -amp Rectifiers 03M up to 300 PIV 50p 

/s U2á 25 300Mc NPN Silicon Transistors 2E700, BSY27 5pp 
U26 30 Fast Switching Silicon Diodes like 1914 Micro -min. 50p 

TRANSISTOR EQUIVALENTS BOOS. A coin- 
plete cross reference and equivalent book for 
European, American and Japanese Transistors. 
Exclusive to BI -PA %. 75p each. 

All 50p each., U28 Experimenters' Assortment of Integrated Circuits, un- 
tested. Gates, Flip -Flops, Registers, etc. 8 Assorted Pieces £1 

43p 
40p each 

PRINTED CIRCUITS 
EX- COMPUTER 
Packed semiconduc- 
ors and components. 10 
boards give a guaranteed 
30 trans. and 30 diodes. 
Our price 10 boards 50p-i- 
lop p. & p. 
100 boards £3 +30p P. & P. 

- 

CADMIUM CELLS 
ORP12 

ORP60, ORP61 

U29 10 1 -amp SCR's TO85 can up to 600 PTV CR81 /25.600 £1 
U31 20 Sil. Planar EPE trans. low no Amp 2N3707 50p 
032 25 Zener diodes 400mW 1107 case mixed Volts, 3 -18 50p 

DIIAL- IN -LdNE LOW PROFILE SOCKETS 
14 AND 16 Lead Sockets for use with Dual -in- 
Line Integrated Circuits. 

Price each 
Order No- . 1 -24 25 -99 100 up 
TS014 14 pin type 33p 27p 25p 
TS016 16 pin type 48p 87p 34p - 

PHOTO TRANS. 
OCP71 Tye d 43p 

of your 
with 

or over. 

1133 15 Plastic case 1 amp Silicon Rectifiers 1104000 series 50p 
U34 30 Sil. PNP alloy trans. TO-5 BCY28, 2830? 4 5S 

/ p 
U35 25 Sil. Planar trans. PNP TO -18 3102906 50p 

FREE 
One 50p Pack 
own choice !Yee 
orders valued £4 

' 

1136 25 Sil. Planar NPN trans. TO -5 BFY50/51/52 50p 
1737 30 Sil. alloy trans. SO -2 PNP, 00200 25322 509 

FULL RANGE OF ZENER 
DIODES 
VOLTAGE RANGE 2-33V. 
400mV (D0.7 Case) 13p ea. 
1 -5W (Top -Hat) 17P en. 
low (00 -10 Stud) 25p ea. 
All fully tested 5% tol. and 
marked. State voltage 
required. 

9138 20 Fast Switching Sil. trans. NPN 400 Mc /s 2E3011 50p g / 
U39 30 RF Germ. PNP trans. 2N1303/5 TO.I 50p 

SIL. G.P. D 
300mW 
40PIV (Min.) 1)0 

-Sub -M5)0 in 
Full Tested 10)0 
Ideal for Organ 

ODES 
30 5Op 

01.50 
05 
£9 

,Builders 

U40 10 Dual trans. 6 lead T0.5 2102060 SOp 

2N2000 NPN SIL. 
DUAL TRANS. CODE 
D1699 TEXAS. 
OUR PPRICE 250 each 

Sil. trans. suitable 
for P.E. Organ. Metal 
TO.18 Eqvt. ZTX300. 
5p each. Any Qty. 

U41 25 11F Germ. trans. TO -1 OC45 NKT72 á0P 
U42 10 VHF Germ. PNP trans. TO -1 NKT667 AF117 50p 

Code Nos. mentioned above are given as a guide to the type of device 
in the Pak. The devices themselves are normally unmarked. 

BI -PAK -LOW COST t.C'S 

BI -PAK Semiconductors now offer you the largest and most 
popular range of I.C's available at these EXCLUSIVE LOW P 
PRICES. TTL Digital 7410 Series fully coded, brand new. Dual 
in -line plastic 14 and 16 pin packages. 

BI -PAN 
Order No. Description 
BP00 7400N Quad 2 -Input NAND GATE 
BP01 7401N Quad 2 -Input NAND GATE -OPEN COL- 

LECTOR .. .. 
BP04 7404N HEX INVERTER . .. .. .. 
BP10 7410N Trifle 3 -Input NAND GATE .. .. .. 
BP20 7420E Dual 4 -Input NAND GATE .. .. 
BP30 7430N Single 8 -Input NAND GATE . .. .. 
BP40 7440N Dual 4 -Input BUFFER GATE 
BP41 7441N BCD to decimal decoder and N.I.T. /river .. 
BP42 7442N BCD to decimal decode (TTL 0 /P) .. . 

13P50 7450N ¿ Dual 2 -Input AND /OR /NOT GATE-expand- 
able .. .. .. .. .. .. 

BP53 7453N Single 8 -Input AND /OR /NOT GATE-expand- 
able .. .- .. .. .. .. 

BP60 7460N Dual 4- Input- expandable .. .. .. 
BP70 7470N Single JK Flip -Flop -edge triggered .. 
BP72 7472N Single Master Slave JK Flip -Flop .. .. 
BP73 7473N Dual Master Slave JK Flip-Flop .. 
BP74 7474N Dual DFlap- Flop.. .. .. .. .. 
BP75 747áN Quad Bastarle Latch .. .. 
BP76 7476E Dual Master Slave Flip-Flop with preset and 

clear . .. .. .. 
BP83 7483N Four Bit Einary Adder .. .. .. .. 
BP90 7490N BCD Decade Counter .. .. 
BP92 7492N Divide by 12 4 Bit binary counter .. .. 
BITS 7493N Divide by 16 4 Bit binary counter .. .. 
BP94 7494E Dual Entry 4 Bit Shift Register .. 
BP95 749510 4 Bit Up -Down Shift Register .. .. 
BP96 7496E 5 Bit Shift Register .. .. .. .. 
Data is available for the above Series of LC's in booklet form pritie 

Price and Qty. Prices 
1 -24 25 -99 100 up 

23p 20p 15p 

23p 20p 15p 
23p 20p 15p 
23p 20p 15p 
23p 20p 15p 
23p 20p 15p 
23p 20p 15p 
87p 77P 87p 
87p 770 670. 

23p 20p 15P 

23p 20p 15p 
23p 20p 15p 
85p 32P 29p 
35p 32p 29p 
43p 40p 37P 
43p 40P sop 
47p 45p 43p 

47p 45p 43p 
87p 77p 67p 
87p 77p 87p 

¡¡ 87p 77p 67p 
87p 77p 67p 
S7p 77p 67p 
87p 77p 67p 

$1.10 £1 00 90p 

12 }p each. 

TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional units and part 
functional but classed as out of spec, from the manufacturers very rigid specifications. 
Ideal for learning about I.C's and experimental work. 
PAS No. PAS No. 
UIC00 = 12 X 7400E .. 50p UIC74 = 8 x 7474N .. 50p 
UICOS = 12 X 7401E .. 50p UIC74 = 8 X 7474E .. 50p 
UICO2 = 12 X 7402E bOp UIC75 = 8 X 7475N Hp 
UIC03 = 12 X 7403E 50p UIC76 = 8 x 7476E SOP 
UIC04 = 12 X 7404E .. Sop , RICK) = 5 x 7480N .. 50p 
UIC05 = 12 X 7405N .. 50p UIC82 = 5 X 7482N .. 50p 
ROcie = 12 x 7410N .. 50p UIC83 = 5 x 7483N .. 50p 

- USC20 = 12 x 7420N .. 50p UIC86 = 5 x 7486N .. 50p 
UIC40 = 12 X 7440E .. 50p UIC90 = 5 X 7490E .. 50p 
91IC41 = 5 x 7441Á14 .. 50p UIC92 - 5 X 7492N .. 50p 
1,IC42 = 5 x 7442N .. 50p UIC93 = X 7493E .. bOp 
UICSO = 12 x 7450N .. 50p UIC94 = 5 x 7494N .. 50p 
UIC51 = 12 x 7451E .. 50P U1C95 = 5 x 7495E .. 50P 
UIC60 = 12 x 7460N .. 50p UIC96 = 5 x 7496E 50p 
UIC70 = 8 X 7470E .. 50p UICX1 =25 X ASST'D 74's £1.50 
UIC72 = 8 X 7472N .. 50p 
Packs cannot be split but 25 assorted pieces (our mix) is available as PAK UICX1. 
Every PAK carries our BI -PAK Satisfaction or money back GUARANTEE. 

RTL FAIRCHILD (U.S.A.) LC'S 
RTL Micrologic Circuits Qty. prices each 
Epoxy case To -5 temp. range 15 °C to 55 °C .. .. 1 -11 12 -24 25 -99 100+ 

900 Buffer .. .. .. .. .. . . 40p 35P 33p 27P 
S 914 Dual two -an ut GATE .. .. 4Op 35p 33p 27p 

AL 
e 

AL 923 J -% Flip -flop 58p 50p 47p 459 
Full data and circuits for IC's in Booklet form price 7p each. 

LINEAR I.C's 
Type No. Case Leads Description Price 

1 -24 25 -99 100 
BP201C- SL201C TO -5 8 G.P. Amp .. .. .. 63p 53p 45p 
BP701C- SL701C TO -5 8 OP Amp .. .. .. 63p 53p 45p 
13P70- 2C TO -5 8 OP Amp Direct 0 /P.. 83p 53p 45p 
BP702 -72702 D.Z.L. 14 G.P. OP. Amp (Wide Band) 53p 45p 40p 
BP709 -72709 D.L.L. 14 High OP Amp .. 53p 45p 40p 
BP709P- 0A709C TO -5 8 High Gain OP Amp . 53p 45p 409 
BF741 -72741 D.I.L. 14 High Gain OP. Amp (Protected) 75p 60p 50p 
pA703C- 1,A703C TO -5 6 R.F. -IF Amp .. .. 43p 35p 27p 
TA A263 TO -72 4 A.F. Amp .. .. .. 70p 60p 55p 
TÁÁ293 TO -74 10 G.P. Amp .. .. .. 90p 75p 70p 

GERM. POWER TRANS. 
Price 

Type each 

OC20 ............ áOp 
OC22 30p 
OC23 33p 
002- 25p 
OC26 25p 
OC28 40p 
OCIO 40p 
0C35 33p 

OLIO 4ÚP p 
AD142 4Op 
AD149 43p 

01301 Silicon Unilateral 
switch 50p each. 

A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor electrical 
characteristics, but with an 
anode gate and a built -in 
"Zener" diode between 
gate and cathode. Full 
data and application cir- 
cuits available on request. 

AF239 
SIEMENS 
SISTORS. 
080. 
USE AS 
FOR Á`F139 
OF OTHER 
VHF. 
LOW 
each, 
100+ 

PNP GERM. 
VHF TRAN- 

RE MIXER & 
JP TO 900 MHZ. 

REPLACEMENT 
-ÁF186 &loo's 

USES IN 
OUR SPECIAL 

PRICE : 1 -24 37p 
25.99 34p each . 

30p each. 

ALL PRICES IN NEW PENCE. 
Please send all orders direct to our warehouse and despatch department. 

p ' 

BI -PAK SEMICONDUCTORS 
P.O. BOX 6, WARE, HERTS. 

Postage and packing add 7p. Overseas add extra for Airmail. Minimum order 50p. 
Cash with order please. GIRO No. 388 -7006 

EX- EQUIPMENT 
MCI LARD SILICON 

10 -Amy 
P.I.V.)., 
Flying 

HIGH VOLTAGE 
ECTIFIERS 

3 -K.V. (3000 
Stud Type with 
Leads, 80p each. 

AF117 transistors. Large 
can 4 lead type. Leads 
cut short but still usable, 
real value at 15 for 50p. 
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DRIVE -IN CAR PARK 

HIPI DISC 
WAREHO 

Rec. Retail 
Price 

STEREO AMPLIFIERS 

Comet 
Price 

ALBA UA 700 34-50 26-00 
ARMSTRONG 521 58.00 44.50 
DULCI 207 26.00 17.50 
DULCI 207M 32.00 22.25 
FERROGRAPH F307 59.00 48.00 
GOODMANS Maxamp 54.00 38.00 
LEAK Stereo 30 Plus 56.50 44-75 
LEAK Stereo 30 Plus, in teak case 62.50 49.50 
LEAK Stereo 70 69.00 5500 
LEAK Stereo 70, in teak case 75.00 59.50 
LINEAR LT 66 21.00 17.00 
METROSOUND 5T20 36.00 28.00 
PHILIPS RH 591 79-00 61.50 
PHILIPS RH 690 52.00 39.50 
PHILIPS RH 580 29.00 23.00 
PIONEER SA500 62.10 43-00 
PIONEER SA700 98.00 70-00 
PIONEER 5A900 134.10 97.00 
PIONEER Reverberation 45.50 33-00 
ROGERS Ravens bourne 59.50 - 47.00 
ROGERS Ravénsbourne (cased) 64.00 50-00 
ROGERS Ravensbrook Mk. II ..... 47.50 38.00 
ROGERS Ravensbrook (cased) 

Mk. II 52.50 42.00 
SINCLAIR 20g0 3503 26-00 
SINCLAIR PROJECT 60/2 X Z301 

PZ5 23.90 17.00 
SINCLAIR PROJECT 60/2 X Z50/ 

PZ8 /trans. ., 34.86 25-50 
SINCLAIR AFU 5.95 4.95 
SINCLAIR Neoteric 61.95 46.00 
SINCLAIR 3000 45-00 36.00 
TELETON SAO 206 (new release)_ 29.00 20.00. 
VOLTEX100w. Stereo Discotheque, 
8 electronically mixed inputs 185-00 139-00 

Starred items above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 

TUNERS 
*ARMSTRONG 523 AM/FM 53.75 45-00 
°ARMSTRONG 524 FM - 41.89 35-00 
ARMSTRONG M8 Decoder 9.50 8.00 

DULCI FMTl7 FM 26.03 22.00 
DULCI FMT.7S Stereo 35-00 29-25 
GOODMANS Stereomai 82-52 49-95 
LEAK Stereofetic Chassis 66-50 52-00 
LEAK Stereofetic in teak case 72.50 59-00 
PHILIPS RH 690 47.00 38-00 
PHILIPS RH 691 89.00 75-50 
PIONEER TX 00 AM /FM 
PIONEER TX 00 AM /FM 

77-94 
153.69 

84.00 
125-00 

ROGERS Ravensbourne chassis 61.89 50.00 
ROGERS Ravéhnsbrook 45.01 40-00 
ROGERS Ravensbrook (cased) 51 -26 43.00 
TELETON GT 101 45-50 34-00 
TELETON 201X FM 36.00 30.00 

All above TUners are complete with MPX Stereo 
Decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI AA 8500 229.00 18100 
AKAI 6600 142.53 112.00 
ARENA R500 82.00 67-00 
ARENA 2400'. 90.30 72.00 
ARENA 2700 105.00 85.00 
ARENA T1500F 72.45 60-00 
ARENA T9009 303.45 258.00 
ARMSTRONG M8 Decoder 9.50 8.00 
ARMSTRONG 525 91.09 77.00 
ARMSTRON 526 10471 87.00 
GOODMAN Module 80, 35w. 

R.M.S. 95.00 75.00 
GOODMANS 3000 77.73 53-00 
MIDLAND 19/542 49.56 37.50 
PHILIPS RH 790 139.00 112.00 
PIONEER SX770 AM /FM 160.43 126.00 
PIONEER SX990 AM /FM 19474 150.00 
PIONEER 440' 111-10 89.00 
TELETON P2000 51.50 32.00 
TELETON 7 AT 20 105.00 80.00 
TELETON 10ÁT1 150w. RMS 160.00 109-00 
TELETON TFS50 -82.50 56-00 
TELETON TPS MLA MW /LW /VHF 87.50 64.90 
TELETON R.6000 with Speakers 63.25 5000 
TELETON CR55 120-00 95-00 
WHARFEDALE 100.1 149.00 119.00 

Starred Itemé above take ceramic cartridges only. 
All others take both ceramic and magnetic cart- 
ridges. 
All the above Tuners and Tuner /Amplifiers include 
MPX Stereo Decoder with the exception of Arm- 
strong where decoder is extra as listed. 

Rec. Retail Comet 
Price Price 

PIKUP ARMS 
GO DRING Lenco 175 12.33 10.50 
GO DRING Lenco L69 9.29 7.00 
SM 3009 with 52 Shell 34.47 28.00 
SM 3012 with S2 Shell 36-71 31.50 

CA-TRIDGES 
GO DRING 800 13-00 7-50 
GO DRING 800H 10.69 8.00- 
GO DRING 800E 18.86 12.25 
GO DRING 800 Super E 26.01 20-00 
G LDRING CS90 Stereo 5-20 4-25 
G 1DRINGCS91/E...._. 7.81 625 
GO DRING " G850 . 

6-50 5-25 
EM IRE 100ZE/X 63-00 52.50 
EM .IRE 999VE/X 44.50 36-00 
EM .IRE 999TE/X 27.60 22.50 
EM IRE999SE/X -- -21-00 17.50 
EM IRE 999E/X 16.50 13.00 
EM IRE 999/X 11.50 9.25 
EM IRE909E/X 12.85 10.25 
EM IRE909/X 9.00 7.50 
EM IRE 90EE/X 9.75 8-00 
OR IT Magnetic NM 22 .... Special Price 290- 
PI ERING V15 AC2 840 7.00 
OR OFON SL15E 2965 23.75 
OR OFON 2X15K Transformer, : 7.00 - 5.25 
SH RE M3DM 7.41 5-25 
S RE M3 12.05 9.50 
SH RE M32E 71.10 8.75 
SH RE M32-3 10.20 8.00 
SH RE M44-5 11.10 8.50 
SH RE M44-7 1020 8.00 
SH REM-44C 10.20 8-00 
SH RE M44E 1205 0-50 
SH RE M55E 12.95 10.25 
SH RE M75G 17.60 14.00 
SH RE M75-6 16.70 13.00 
SH RE M75EJ 19.45 16.00 
SH RE M75E-95G 23.15 18.00 
SH RE M75E 21.30 16.00 
SH RE M75E/D19 23.75 19-00 
SH RE V15-11 40.76 30.00 
SH RE V15-11-7 38.90 29-00 

Sta '.red cartridges above are ceramic. All others are 
ma netic. 
TU NTABLES 

ARRARD AP76 turntable, complete with 
oldring 6.800 Cartridge base and cover. 

Special Price 30.95 
ARRARD SP25, Mk Ill fully wired with 
oldring G800 Magnetic Cartridge. Complete 
ith base, plinth and cover - 

Special Price 21.98 
ARRARD 2025 fully wired with 
Sonotone 9TA HC Cartridge com- 
plete with base and cover Special Price 15.50 
OLDRING 705/P turntable, complete 
with Goldring G850 cartridge, 
base and cover. 25.00 15.95 

DU L 1219 transcription 60.40 50-00 
G L1209 transcription . 42.62 3500 
G RRARD SP25 Mk III 16.45 11-90 
G,RRARD:SL65B 21-25 15.90 
G RRARD SL75 B 39.20 2950 
G RRARDSL95 B 5001 38-50 
G RRARD 401 38-07 29-50 
G ; RRARD SL72 B 33.11 27.90 
G 'RRARD 3500, with GKS Cart- 

r dge 17-23 12-90 
Ba e and Cover to fit GARRARD 

P25, SL55, SL658 and 3500 ..Special Price 4-00 
G RRARD 40B - 13.84 10.97 
G RRARD AP 76 `28.88 " 21.50 
GLDRING GL69 Mk. II . 

" 26.63 2250 . 

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

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

Rec. Retail Comet 
Price Price 

GOLDRING GL69 P Mk. II 35.14 29-50 
GOLDRING GL75 36.41 33.90 
GOLDRING GL75 P 46.94 41.90 
GOLDRING Covers for 69P and 75P 4.21 3-50 
GOLDRING C99- plinth and cover 

for G99 11.45 9.90 
GOLDRING G99 26.00 23.90 
GOODMANS 3025 37.74 26.90 
McDONALD MP 60 15.75 12.95 
McDONALD 610 2000 16.50 
Base and Cover for McDONALD 

MP 60 and 610 Special Price 4.50 
PHILIPS 228 20.00 17.00 
PHILIPS GA 146 31-50 25.00 
PHILIPS 202 Electronic 69.00 57.50 
PIONEER PL 12A with base & cover 49.93 37.95 
THORENS TX 25 cover 8.85 7.00 
THORENS TD125 79.04 64-95 
THORENS TD150A Mk. II 4616 35.95 
THORENS TD125AB 120.20 100.00 
THORENS TD150AB Mk.. II 49-96 42.95 
THORENSTXtt Cover 443 3-95 

SPEAKERS 
ARENA HT 16 13-00 10.95 
B &W Model 70 159.50 121.95 
B & W DM3 63.00 49.95 
B & W DM1 32.00 2550 
CELESTION Ditton 120 24-00 1800 
CELESTION Ditton 15 32.00 25.50 
CELESTION Ditton 25 65.00 51.50 
GOODMANS Minister 25-00 21.20 
GOODMANS Magister 62-50 4795 
GOODMANS Maxim 20.39 16.75 
GOODMANS Mezzo 3 34-00 26.50 
GOODMANS Magnum K2 44.00 33.00 
KEF Cresta 22.17 18.00 
KELETRON KN 500 4 speaker 

system (Pair) 23.00 17.95 
KELETRON KN 700 4 speaker 

system (Pair) 27-50 21.95 
KELETRON KN 10004 speaker 

system 19-25 14-95 
KELETRON KN 15004 speaker 

system 24.75 19.95 
KELETRON KN 2000 4 speaker 

system 28-75 21-95 
LEAK 200 24-95 18.90 

' LEAK 300 32-50 23.95 
LEAK 600 4950 36.90 
LOWTHER Acousta (with PM6) 45.50 38-50 
LOWTHER Acousta (with PM7) 53.00 46-00 
LOWTHER Ideal Baffle 35.50 3000 
METROSOUND HFS 20 (pair) 39.00 25-95 
METROSOUND HFS 10 (pair) 27.44 22.95 
PHILIPS RH481 11-00 9.25 
PHILIPS RH482 18.00 15-00 
SINCLAIR Q16 8.98 8.00 
STE -MA 275 3 speaker system 23.10 1595 
WHARFEDALE Speakers 

69-50 5495 Airedale 
Denton 19.95 - 15.90 
Super Linton 24.95 20-50 
Melton 32-50 25-50 
Dovedale 3 42-50 32.50 
Rosedale 65- 00 52.50 
Triton (pair) 5990 46-90 
Unit 3 Speaker Kit 13-00 10-50 
Unit 4 Speaker Kit 18.00 1425 
Unit 5 Speaker Kit - 

26.00 20.50 

CHASSIS SPEAKERS 
GOODMANS Axiette 8 8.10 6.50 
GOODMANS Twinaxiette 8 9.17 7.50 
GOODMANS Axiom 10 9.96 7.75 
GOODMANS Axiom 80 28.31 23.75 
GOODMANS Axiom 201 14.45 10.95 
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(OVER 1,520 sq. yds.) 

Rec. Retail 
Price 

GOODMANS Axiom 301 
GOODMANS Audiom 8P 
GOODMANS Audiom 10P 
GOODMANS Audiom 51 
GOODMANS Audiom 61 
GOODMANS 12P 
GOODMANS 15P 
GOODMANS Audiom 18P 
GOODMANS Twin Axiom 10 
GOODMANS ARU 172 
GOODMANS Trebax 100 
GOODMANS Trebax 5K /20XL 
GOODMANS Midax 
GOODMANS Attenuator 
GOODMANS Crossover Networks 

XO/950/5000 
GOODMAN$ Crossover Networks 

X0/950 
GOODMANS Crossover Networks 

XO /5000 

WDARFEDALE 
8 in. Bronze /RS/ 

WHARFEDALE Super 8 /RS /DD 
WHARFEDALE Super 10 /RS /DD 
WHARFEDALE WMT 1 Matching 

Transformer 

2070 
5-55 
6.05 

13.05 
18-95 
1237 
20.00 
3400 
1023 

4.50 
8.60 
9.70 

12-95 
3.55 

9.75 

7.40 

2.65 

5.20 
8-50 

14-00 

0.84 

Comet 
Price 

15-75 
4-25 
3.58 
9.75 

14-00 
1000 
1697 
2697 
8-25 
3.50 
6.00 
7.50 
9.00 
2.50 

7.25 

5.75 

2.00 

4.00 
7.00 

1150 

0.75 

HI -FI STEREO SYSTEMS (complete) 
ARENA MR15 145-00 115.95 
ALBA UA552 47.50 3595 
ALBA ÚA662 6297 47-95 
BUSH System 749/746/764 102-65 82.65 
DECCA Sound 603 72-50 5895 
DECCA Sound 604 72.50 6095 
DECCA Sound 1203 97.50 78-95 
DECCALIAN 5, complete with stand 65.50 52.95 
EKCO SRG 609 88-50 69.95 
EKCO ZU5 165.00 135-00 
FERGUSON 3422 8785 69.95 
FERGUSON 3423 118.25 9495 
FERGUSON 3424 12315 99.95 
FERGUSON 3425 145 10 111.95 
FIDELITY Music Master UA2 46.00 34-95 
FIDELITY Music Master UA1 9800 82.95 
GOODMANS 3000 Suite 14045 92-95 
H.M.V. 2416 129 70 103.00 
H.M.V. 204/5/6 202'85 165-00 
K.B. KA1250, complete with two 653 

speakers 7200 59.95 
K.B. KA1250, complete with two 651 

speakers 83.00 6595 
LEAK 30 /GOLDRING /WHARFE- 

DALE 182.85 142-95 
LEAK 70ITHORENS /WHARFEDALE 21872 16995 
MARCONI Unit 4 7745 6995 
MARCONI Unit 3 86.00 69-95 
METROSOUND Stereo 1010 77-32 6595 
PHILIPS GF823 51.50 41.95 
PHILIPS GF824 69.50 5695 
PHILIPS GF833 67-50 5595 
PHILIPS GF824 88.00 7395 
PHILIPS 882 (less L /S) 99-00 78-50 
PHILIPS GF417 9050 82-95 
TELETON 2560F, with Stereo Radio 75-00 5595 
TELETON dRIOT 2025/1003, with 

Stereo Radio 8210 45-95 
TOSHIBA SP8507 248-00 175-00 
ULTRA 6405 79.95 66.95 

TAPE RECORDERS AND TAPE DECKS 
AKAI M10L 
AKAI X2000 
AKAI X5000 W/L 
AKAI X330 
AKAI X -3300. 
AKAI X -360 

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

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

Customers are 
welcome to call - 
Ample car parking 
facilities 

245.05 189.00 
190-00 15995 
177-98 140-00 
342-57 26900 
312.56 24500 
38008 28400 

OVER 1000 ITEMS 
ALWAYS IN STOCK 

ALL FULLY GUARANTEED - 
`' WITH AFTER -SALES SERVICE 

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

Rec. Recai/ Comet 
Price Price 

Al X -360 D -deck 
Al 180050 
AI 1710L 
Al CR80 8 -track stereo recorder 
Al CR80D 8 -track stereo tape 
eek 
Al 4000 4 -track Stereo 
Al 4000 D 4 -track Stereo deck 
SH TP 60 Cassette Tape Re- 
order 29.40 2495 
SH TP 70 Cassette Battery/ 
sins Tape Recorder 

B SH Discassette DC70 
F r - GUSON 3252 4 -track 
FERGUSON 3245 Twin track 
F r'RGUSON 3246 4 -track 
F r RGUSON 3247 4 -track 
Fr!RGUSON 3248 4 -track 
F= RROGRAPH 722 
F- RROGRAPH 724 
Fr 2ROGRAPH 702 2 track tape 

eck 228-71 193.00 
F= RROGRAPH 704/W 4 track tape 

eck 
G UNDIG C200L Cassette 
G ` UNDIG TK 141 (4- track) 
G- UNDIG TK 121 (Twin- track) 
G UNDIG TK 146 (4 -track Auto) 
G UNDIG TK 149 4 -track 
MI s LAND TC 144 cassette 
P LIPS 2202 Cassette Tape Rec 
P LIPS 2205 Cassette Tape Rec 
P LIPS 4307 
P LIPS 44044 -track stereo recorder 
P LI PS 44074-track stereo recorder 
P LIPS 4302 Twin Track Auto 
P LIPS 4500 4 -Track Stereo Tape 

eck 
P LIPS 4408 4 -Track Stereo 
P LIPS 4308 
P E Cassette Recorder /Radio (Batt. 

I ains) 45.50 3695 
TE ETON 511 Batt. /mains cassette 29.50 17-50 
TE ETON FXB 510 D 4 -track Stereo 67-50 52.00 
TE ETON TRC 130 cassette, with 

HF /AM radio. Battery /mains twin 
otors 41.75 31.90 

TE ETON TC110 cassette, battery/ 
ains 27.75 20-00 

GT 8403, 110.00 67-95 T. HIBA GT 601v Twin Track 45.15 29-95 Ts- HIBA 850 SA 9400 5995 

318.92 
199'42 
89-85 

115.03 

95.00 
124.90 
89.95 

243-00 
16700 
6595 
99.95 

79.95 
99.95 
69-95 - 

29-95 
21.95 

104.30 
38.00 
44-10 
49-65 
55-65 

266.41 
266.41 

23.95 
16.95 
8395 
29-95 
34.95 
39-95 
4395 

219.00 
21900 

22871 193.00 
39.90 29.95 
61-85 4995 
56.85 43.95 
6814 53-95 
57-63 4795 
18.00 13-95 
29-90 23.95 
43-15 3495 
49-50 38.95 
95.00 73.95 

1t0-00 89-95 
39.00 32-00 

126.00 
139-00 
60.50 

9895 
10900 
46.50 

B . SES AND COVERS 
G RRARD WB1 Base 8.86 3.25 
G RRARD WB4 Base 5.69 4.75 
G 'RRARD SPC 1 Cover 3-74 3.00 
G RRARD SPC 4 Cover 4-44 3-75 
Sp: cial offer of Base and Cover to fit 
G RRARD SP25, SL55, SL65B and 

3.r0 Special Price 4.00 
GO DRING Plinth 75 8.52 7.00 
GO DRING Plinth 69 8.52 7.00 
GO DRING Covers for69P and 75P 4.21 3.50 
TH s RENS TX25 (for TD125AB) 8 -22 6-50 
TH RENS TX11 Cover 4.11 3.75 
Ba -é and Cover for TD 125 1518 12.50 
SM Plinth System 2000 3920 31-25 
MO. ORBOARDS only 4.95 3-00 

TE! K CASES 
Lea 70/30 Amp. case 
Lea Tuner case 
Lea Double case for amp. S tuner 

Complete Price List F EE on request I comic, HIGH FIDELITY 
DISCOUNT AREHOUSES 

(Dept. P.w.) Reservoir Rd., CI 
(Dept. P.w.) 68A Armley Rd. ( 
Dept P.w.) Teesway, Portrac 

Industrial Estate, 

7.50 6.50 
7-50 6.50 

10-50 8.95 

ugh Rd., Hull HU6 76íD Tel. 407906 

rtist St.), Leeds LS12 2EE Te .43ió55 
(5 lines) 

Lane, North Teesside Tel. 65132/ 

eesside, TS 18 2RH 65215 

(Service Dept., New R. ad Side, Horoforth, Leeds) 
Comet guarantees that all prices quoted a genuine. All items offered 
available at these prices at the time this is -ue closed for press. 
Add 75p for postage, packing and insure ce on all orders (Cartridges 20p) 
or, if Securicor delivery re uired, add £1.50 only. 
Make cheques, Money Orders payable to OMET ". 

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

Rec. Retail Comet 
Price Price 

GOODMANS AUDIO SUITE, 
Goodmans Maxamp stereo ampli - 
xer, Goodmans stereomax AM/ 
FM Tuner with decoder. Pair of 
Goodmans Magnum K2 speakers, 
Garrard AP76 turntable in base, 
complete with cover and Gold - 
ring G800 Cartridge. Beautifully 
finished in walnut 25713 16996 

METROSOUND 448 8 -track stereo 
play -back unit complete with 
2 HFS 10 Speakers 83.56 70.95 

TELETON Stereo 8 track tape Audio 
system complete with speakers.. 54-75 4800 

GARRARD SP 25, Mk. III mounted 
in base, plinth and cover with 
GOLDRING 5800 Cartridge. 
Teleton 203 or 206 Stereo Ampli- 
fier 12 watts RMS, and 2 KELE- 
TRON KN500 Speakers, each 
speaker is a 4 speaker system .. 88.33 58.95 

PIONEER PL 12 turntable, Good- 
mans Maxamp, Shure M55E Cart- 
ridge, 2 Keletron KN 700 speakers 
(each speaker cabinet contains 4 
speakers) 144.38 105.00 

GARRARD AP76 turntable com- 
plete with Goldring G800 Cart- 
ridge, base and cover, Rogers 
Ravensbrook Amplifier in teak 
case and 2 Goodmans Minister 
Speakers 142.41 108-50 

GOLDRING GL 75P mounted in 
teak base with hinged perspex 
cover complete with GOLDRING 
G800E Cartridge. Leak Stereo 30 
Plus Amplifier in Teak case. 2 
GOODMANS Mezzo 3 Speakers 200.50 15420 

THORENS TD 150AB Mk. II with 
TX11 dust cover, SHURE M55E 
Cartridge, LEAK Stereo 70 
Amplifier in Teak case. 2 Wharfe- 
dale Dovedale 3 Speakers 226.87 17500 

THORENS TD 125AB Electronic 
Turntable complete with cover. 
SHURE V15 -11 Cartridge, GOOD - 
MANS Maxamp, GOODMANS 
Stereomai AM /FM Tuner. 2 
GOODMANS Magister Speakers 42248 30900 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add £1.50 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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CHROMOSONIC 
OPERATED LIGHT 

SOUND PLEASE NOTE 
PRICES IN DECIMALS 

Our new branch is now 

13 SOUTH MALL, 13 

EDMONTON 
GREEN, 

EDMONTON, N.9 
Phone 01- 803 -1685 

oarryin an ever 'n- 
creasing stock of cor 
ponants, electrical, 

surplus and HI -FI 

DISPLAY I ESC 
This compact unit (Size 81° X 5r 
X 3° high) is connected directly across 

RADIO the speaker output of an amplifier, it will ` 
then convert aüd o Signals into a spectacular the 

& 
- 

colour light display (500 watts light output each colour) Send S.A.E. 
I I & - 40 MAYES RD for further detail.. £ 18.50 P. A P. . 

" " ° e° eat! n No. > f a » °n "' °`l °n ". 331' LONDON N22 6TL r l i 

- TRANSFORMER 
SCOOP 

Primary 220, 250 v. fus d. 
Secondary. 220 v. at SOrk, 
6.3v at 1 amp. 
Ovhall s ze 2 ° z 2" z ¡' 
high 

~ 63p Pe cg'P, 15p. 
BARGAIN COMPUTER BUMPER 

BOARDS 

ACOS 
STETHOSET 888-3206 

E. 
Used but in good MAIL ORDER 

F. per- DEPT. M.I. _ CHROME TV STAND 

é 

41..- -' 'i} 

Many Resistors, Con. 
densers, Diodes and 
Transistors (minimum of 
4 transistors on each 
boad). 

FOR 120p. 

condition. 
sonal listeni ' and No. II 
monitory g with 

-. MAYES RD, 450 
tope reg or. er s, 
transist r s ami LONDON 3,9,15 

reco d play 200 N22 OHM 
6TL 10 

5 ft lead 

18 x 8,1 x 16in. high. This modern design TV 

150 r Stand would make an ideal base for a coffee 
3,8,15 table and is a bargain at I63 Post 55p 

OHM 10 
p 

l 
50 
9p. Mk 

Rtd u t1L5 vlt -' MOTOR p 

100k: 

SOLID STATE BLOCK MODULES 

Phono pre amp E1311 input 
gain 28d14 max out 

LIGHT IMMER 
The unit co ,. es complete with MK Ivory 
Front Plate d Control Knob, when used in 
place of L .t Switch it will control your 
room lightin from, off to fullbrightnese. 
Power- up r 800 wattainteference suppressed 

+P, BC P. 

n 
®¡ 1® ® \ ®p 

SHELF UNIT 
Two teak finish shelves on a black frame (overall 
size 28 x 25" X 12' deep). This unit is wall 

mounting. 250 Postage J. P Free 
3 volt: m meut 50mV. 
Tape pre-amp as above E1313. I 

Powers p E1514 input 1,000 Á 
ohms gain 20d 300mW. 
Organ tone osc ]315 tone 
freq. 200-1k, H output 80mW. ail anove modules 9 oü 
volt. Dual flasher E1318 Hash time 1 -4 area power 6 

volt. Lamp 6v 15dinA. All at £1.25 P. & P. lop 

. -I - 

>° _ 

_P D W ELL 
TI ME rye[ UNIT yryt4 

8P Three 
small (!) 
unite 
contain \ 
the 
following av ik 
comp° m 
nents: 

00 ohm 
DPDT relay with base, 1µf' 
250x. paper, 0 01µF 400v. paper, 
50µF 35v. electrolytic, 3 diodes 
0C200 transistor, a 2N2926 
type transistor unmarked, a 
skeleton pre -get pot, 4 pin din 

plug & skt., 4 foot of 4 core 
careen. All housed in a small 
neat metal b ° :. can be made 
into many timing devices. 

A9 }P. & P. 43p 

TUAC True 100 watts output 
Studio switch, for lower 

MGR- 
POWER tone. 

wer work, but with same 

AMPLIFIER Over 30dB of trebleboost 
and full bass response. 
Full power -four ohms 

4 _ 10- 30,000 Hz response 
i ideal for bags guitar work 

s -gt-'z Negligible distortion right 
up to full output 

' ° Price £39.00 Postage 50p 
, 

COMPONENT CENTRE 
8" z 8 one aided printed circuit board lOp each 
BY10 type rectifier 800 piv 750mA 18p each yP 
4 -pin raneletot holders .. .. 8p each 
..} 81 ohm loudspeaker .. 30p each 
ilr 8 'ohm loudspeaker .. .. 38p each 
2r 2 ohm loudspeaker .. .. 28P each 
172 b. tery holders (blue plastic) .. 5n eacl 
10 0. , w w pote 1ßp each 

/ 0081 double heat clips .. 8P each- 
.Tape .reorder rev. counters 25p each 

Pleaae include P. & 1', 
- 

-375n #- 150 volt 3A. Single 
1- FLICK ,F,,, off. 1I" nylon Toggle. 

Post p. i SWITCHES ' 

\ : STEREO- 
E HEADPHONES 
- All Types Bohm 

gH650 .. £2.88 
DH02S Illus... £2.98 
SDH7D £4.00 
(,2222 -with volume 
controls on each ear £5.50 
8D 2055 -Good quality 
with volume controls 

£8.50 
postage -20p on all types. 

I 

Pole on- 18 P 
Plus Footage 5p 

-- PULL -12 MONTH GUARANTEE 

3 -make break contacte. 
I 

G.E.C. RATCHET RELAY o RELIA/008/07 Con 

changeover. All New and Boxed. 30P. each. 

COILS COILS & T 
Special versions of our P50 Series are 
in the standard superhet circuit with 

Oscillator Coil 
1st I.F. Transformer 
2nd I.F. Transformer. 
3rd I.F. Transformer 

Rod Aerial 
Driver Tran 
Output Tra 
Printed Cir 

EYRAD 
SFORMERS FOR CONSTRUCTORS 

now available for AF117 or 0C45 Transistors. They can be used 
light changes in component values. 

50/1 AC (For 0C45) P50/1 AC (For AF117) 33p 
50 /2CC (For 0C45) P51/1 (For AF117) 36p 
50 /2CC (For 0C45) P51/2 (For AF117) 36p 
50 /3CC (For 0C45) P50 /3V (For AF117) 36p 

RA2W 72p 
former LFDT4 11 58p 
sformer OPTI 58p 
uit PCA1 58p 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 

Components for several receivers ar available, including the following for the "Clubman ". 

T41/1E 
T41/2E 
T41 /3T 
T41 /3T 

Details of these and our other compo ents are given in an illustrated folder which will be supplied on 

request with postage please. 

1st I.F. Transformer 39p 
2nd I.F. Transformer 39p 
3rd I.F. Transformer 57p 
B.F.O. Coil 57p 

WEYRAD ( 
SCHOOL S 

LECTRONICS) LIMITED 
REET, WEYMOUTH, DORSET 
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST 

GUARANTEED SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. SERVICE 

TRANSISTORS 
2G301 20p 2N3403 2210 40309 321p BC184 15p 
2G302 20p 2N3404 321p 40310 45p BC212L 12 p 
2G303 200 2N3405 45p 40311 35p BCY30 272 Rp 

2G306 4220 2N3414 221-p 40312 4710 BCY31 30p 
2G308 300 2/63415 2211( 40314 any BCY32 590 
2G309 SOp 2N3416 3710 40320 4720 BCY33 
2G371 15p 2N3417 8720 40323 322p BCY34 
2G374 200 2N3570 14E5 40324 470 BCY38 
2G381 221p 2N3572 970p 40326 371p BCY39 
2N404 222p 2263605 2720 40329 30p BCY40 
2N696 20p 2N3606 2711) 40344 271p BCY42 
2N697 201) 2N3607 222P 40347 5711/ B0Y43 
2N698 25p 2N3702 121p 40348 521p BCY54 
2N706 12#p 2N3703 14p 40360 42}p BCY58 
2N705A 122p 2N3704 1710 40361 474p BCY59 
216708 15p 2N3705 15D 40362 570p BCY60 
2N709 622p 2N3706 1220 40370 322p BCY70 200 
216718 25p 2N3707 15p 40406 572p BCY71 4210 
2N726 80p 2N3708 09p 40407 40p BCY72 1740 
2N727 80p 2N3709 10p 40408 522p BCZ10 2740 
2N914 17}p 2N3710 llp 40410 BE}y BCZll 4210 
2N916 17}p 2N3711 1E0 40467A 57}p BD116 
2N918 30p 2N3715 £2.221, 40468A 35D BD121 669 
2N929 2220 2N3716 12.90 40600 5711) BD123 840 
2N930 272p 2N3791 £2.75 AC 107 30p BD124 82 }7 
2N1090 2210 2N3819 359 AC126 EOD BD331 7b0 
2N1091 2220 2N3823 971p AC127 2bp BD73`2 8b0 
2101131 260 2N3854 272p AC128 20p BDY10 £137I 
2/61132 25p 2N3854A 272p AC154 22}p BDY1114622 
2N1302 17415 2N3855 27}p AC176 25p BDY17 £1.50 
2N1303 1720 2N3855A 80p AC187 622p BDY18 11.711 
-N1904 ß2Yp 2N3856 80p AC188 371p BDY1911.972 

271p BDY20 £1.12 
25p BDY38 971 
25p BDY60 £1 
25p BDY61 £1 
25p BDY62 11.0 
EOp B 26 
20p BF117 

F31.5 
47} 

20p BFI63 87} 
25p BF167 25 
40p BF173 
S2}p BF177 
57}p BF178 

85p AD150 621p BF179 
85p AD161 871p BF180 

871p AD162 372p BF181 
875p AF106 422p BF184 
17#p AF114 25D BF185 
lOp AF115 25p BF194 

122p AF116 25p BF195 
125p AF117 25p BF196 
125p AF118 622p BF197 
474p AFI 19 20p BF198 
17#p AF124 222p BF200 
175p AF125 20p BF224 
1719 AF126 20p BF225 
172p AF127 172p BF237 
17}p AF139 874p BF238 
1719 AF178 422p BF244 
175p AF179 721p BFW61 47#p MJ430 E1021 
125p AFi80 522p BFX12 2220 MJ440 95p 0072 
472p AFI81. 4210 BFX13 222p MJ480 9715 0074 
521p AF239 422p BFX29 30p MJ481 £1.25 0075 
5719 AF279 472p BFX30 300 MJ490 £1.00 0076 
471p AF280 620p BFX42 374p M3-491 £1.871 0077 
424p AF211. 321p BFX44 872p', MJ1800 £2.172 0081 
121p ASY26 25p BFX68 672p 113E340 6229 OC81D 
521p ASY27 872p BFX84 25p MJE520 8710 0083 
522p ASY28 272p BFX85 321p MJE521 87}9 0084 

45p A8Y29 272p BFX86 25D MPF102 421P 00139 
ASY36 259 BFX87 27}p'i MPF103 374-P 0C140 
ASY50 25p BFX88 25p MPF104 3720 00170 
ASY51 320p BFX89 621p, MPF105 370 00171 
A8Y54 26p BFX93A 7001 MP83638 32#11 00200 
ASY86 822p BFY10 3220 NKT0013 47#P 00201 
A67103 11.25 BFY11 421p NKT124 420p 00202 
ASZ21 421p BFY17 2210 NKT125 2710 00203 
BC707 122p BFY18 821p NKT126 2710 00204 
BC108 121p BFY19 321p NKT128 271-11 00205 
BC109 1210 BFY20 £1.60 NKT135 272P 00207 
BC113 20p .BFY21 421p NKT137 8210 OCP71 
BC115 27}p BFY24 45p NKT210 809 ORP12 
BC] 16A 271p BFY25 25p NKT211. ß0p ORP61 
BC118 3210 BFY26 20p NKT212 30p P346A 
BC121 20p BFY29 50p NKT213 80p TI834 
BC122 20p BFY30 50p NKT214 220 TI843 
BC125 35p BFY41 50p NKT215 2211/ TI844 
B0126 85p BFY43 621p NKT216 8700 TI845 
BC140 871p BFY50 22}p NKT217 4210 TI846 
BC147 1710 BFY51 221p NKT219 30p TI947 
130148 1220 BFY52 220 NKT223 271p TI848 
BC149 170p BFY53 1710 NKT224 25P TI849 
B0152 1710 BFY56A 571p NKT225 2211 TI850 

2113014 820p 28103 25p BC157 20p BFY75 30p NKT229 80p TI851 
2N305 29104 25p B0158 171p BFY76 421-p NKT237 35P TIS52 
2/63054 50p 28501 324p BC159 20p BFY77 572p NKT238 25p T1553 
2N3055 75p 28502 35p BC160 621p BFY90 671p NKT240 272p TIS60 
2N3133 30p 25503 2720 00167 15p 13FW58 27}p NKT241 2720 1I561 
2/63134 30p 3N83 40p BC168B 14p BFW59 25p NKT242 20P TI562 
2513135 25p 3N128 70p B0168C 15p BFW60 25p NKT243 621p TIP29A 
2N3136 25p 310140 771p BC169B 14p BPX25 1485 NKT244 1710 TIP30A 
2N3390 25p 3N141 721p BC169C 15p BPX29 £1$0 NKT245 20p TIP31A 
2N3391 20p 3N142 55p BC170 lE1p BPY10 £145 NKT261 E0p TIP32A 
2N3391A 30p 3N143 6710 130171 15p BRY39 472p NKT262 80p TIP33A 
2163392 1710 316152 8720 BC172 15p 852119 1710 16KT264 200 
2N3393 15p R.C.A. 522p BC175 221p 168X20 171p NKT271 .20p TIP34A 1255 
2N3394 15p 40050 55p BC182 1210 BSX21 372p NKT272 20p 
2163402 221p 40251 8210 BC183 121p B81126 45p NKT274 200 

Post & Packing 121p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 
Matching charge (audio transistors only) 121p extra per pair. 

Prices subject to alteration without prior notice. 

3554 3 

B5X27 471p NKT275 20D 
1681128 3210 NKT281 271p 
B9X60 8210 NKT401 871p 
B8X61 621p NKT402 90p 
B5X76 .221p NKT403 75p 
B8X77 270 NKT404 62211 
B8X78 2710 NKT405 75p 

40p B8Y10 2710 16110406 621p 
B8Y11 2710 NKT451 621p 
BSY24 I5p NKT452 620p 
B5Y25 15P NKT453 471p 
BSY26 1711/ NKT603F8211) 

821p B51727 171D NKT613F 3211/ 
221p B5Y28 175p NKT674F 30p 
2210 B8Y29 171p NKT677F 30p 

B8Y32 25p NKT713 25P 
B8Y36 259 NKT781 SOp 
139Y37 25p NKT10419 802 
B5238 220D NKT10439 
B9Y39 2210 872p 
B5Y40 321p NKT10S19 
BSY51 8220 821p 
BOTOS 822p NKT20329 
B81753 3720 474p 
B5Y54 40p NKT20339 
BSY56 90D 371p 
BSY78 4700 NKT80111 
B9Y79 45D 772p 
B5Y82 520 NKT80112 
BOTOS 6720 9710 
B5Y95A 120D NKT80113 
BSW41 4210 £1.12 
68W70 2710 NKT80211 
C111 75p 921p 
C424 271p NKT80212 
C425 56D 921p 
C426 40p NKT80213 
C428 3719 9210 
C744 80p NKT80214 
016P7. 372D 9210 
D16P2 409 NKT8O215 

320 D16P3 3711) 821p 
80p D16P4 40p NKT80216 
801' GET102 300 9210 
800 GET113 20p 0020 75p 
359 GET114 20p 0022 50p 

3210 GET118 20p 0023 60p 
259 GET119 20p 0024 60p 

4215 GET120 5219 0025 50p 
170g GET873 1210 0026 27111 

20p GET880 80p 0028 625p 
425p GET887 20P 0029 6210 
420p GET889 240 0035 50p 
42}p GET890 2210 0036 6220 
520p GET896 220 0041 2210 

20p GET897 2210 0042 25p 
20p GET898 2220 0044 20p 

225p 513400 11.070 0045 -,12#p 
221p 313420 11421 0046 15p 
825p1 M3421 £1.125 0070 15p 

121p 
1250 
32#D 
22}p 

S0p 
20p 

22#p 
25p 
25p 

32#0 
32}p 

SOp 
30p 
40p 
60p 

4220 
421p 
90p 
75p 

421P 

650p 
221P 
62}p 
40p 

12#p 
1210 
1220 
12}p 
1220 
121p 
17#p 
12#P 
12ip 
22}p 
221p 
25p 

2711) 
50p 
60 

621p 
75p 

BOy 
5 
Ip 
1 

2561305 22 20 2N3856A 85p ACY17 
2561306 25p 2563858 25p ACY18 
2561307 25p 2N3858A 80p ACY19 
2561308 80p 2563859 27 20 ACY20 
2561309 309 2N3859A 321p ACY21 
2161507 1710 2563860 SOp ACY22 
2561613 250 2563866 61.50 ACY28 
2561631 860 2563877 40p ACY40 
2561632 80p 2N3877A 40p ACY41 
2561638 27 20 2563900 371p ACY44 
2561639 2709 2163900A 40p AD140 
216187116 £1.00 2563901 975p AD149 
2/61711 25p 2563903 
21/1889 825p 2N3904 
2N18 ̂ 3 871D, 2563905 
2562147 820p 2563906 
2 /62148 57 20: 2N4058 
2162160 5710. 2564059 
2162193 409 2564060 
2N2193A 42 20 2N4061 
212194A 80F, 2N4062 
256221.7 2710, 2164244 
2562218 82 20 2164285 
2162219 821E 2564286 
2N2220 25p 2N4287 
2562221 25p, 2164288 
2562222 30p 2164289 
2162287 2564290 

£1.07 #p 2564291 
2162297 800 1164292 
2162368 1720, 2564303 
2162369 17 20 2565027 
21623693. 1720 2565028 
2562410 4210'. 2165029 
2162483 2710 2565030 
2562484 820p. 2165172 
2562539 2210 2565174 
2562540 2210. 2565175 
2N2613 85p 2N5176 
2N2014 30p 25652324 30p 
2562646 5210 2165245 45p 
2/62696 82 20 5 /65246 421p 
2562711. 25p 2565249 672F 
2562712 25p 2565265 68.25 
2562713 2700 2N5266 12.75 
2N2714 30p 2N5267 12521 
2562865 025p 2565305 371p 
2502904 300 2565306 40p 
2N2904A 121p 2565307 37 2p 
2562905 371p 2565308 375p 
2N2905A 40p 2565309 622p 
2N2906 25p 2N5310 42 2p 
2N2906A 272p 2565354 272p 
2N2907 ßOp 2N5355 27 111 
2N2923 15p' 2565356 321D 
2562924 15p 2565365 470p 
2762925 15p 2165366 825p 
2N2926 2N5367 5710 

Green 14p 2565457 375p 
Yellow 121p 28005 750 
Orange 1220 25020 £2.00 

2563011 80p 287.02 50p 

TTL. LOGIC I.C. NEW PRICES 
1- 25- 100- 1- 25- 100- 
24 00 499 24 99 499 

8567400 .. 25p 20p 18p 5567470 .. 45p 40p 851 
8567401 .: 25p 20p 18p 5167472 .. 40p 85p 301 
5N7402 .. 25p 200 180 5167473 .. 45p 40p 851 
8167403 .. 25p 20p 18p 8N7474 .. 45p 40p 355 
8567404 .. 25p 20p 18p 8567475 .. 11.00 90p 801 
5577405 .. 25p 20p 18p 8/67476 .. 45p 40p 358 
SN7406 .. 80p 75p 70p 8567482 .. 21.30 11.20 1140 
8167407 .. 25p 20p 180 8567483 .. 21-00 90p 801 
8N7408 .. 25p 20p 18p 8N7486 .. 50p 45p 405 
8567409 .. 25p 20p 18p 8267490 .. 11.00 90D 821 
5567410 .. 25p 20p 18D 5N7491 .. 11.50 1140 1110 
8567411 .. 25p 20p 18p 8567493 .. 11.00 90p 80p 
5/67413 .. 50p 45p 40p SN7494 .. 11.50 11.40 11.80 
05674118.. £1 90p 80p SN7495 .. 11.00 90p 80p 
8167420 .. 25p 20p 180 5567496 909 805 
5527430 .. 25p 20p 18p 95674107 45p 40p 352 
8567440 .. 25p 20p 18p 85674121.. 90p 85p 80p 
85074417156 11.00 90p 80p 81674151.. 1140 11-00 90p 
8567442 .. 61.00 90p 80p 82674153 11.90 11.70 1110 
5N7445 .. 22.50 1230 £210 55674154 12.20 11.45 11.80 
5167446 .. 1425 £1.10 11.00 55074160/ 
8N7447 .. £1-10 £1.00 90p T157DI £1-80 £1.70 £1-60 
8567448 .. 11.00 90p 80p 85674161.. 1260 12.50 12.40 
8117450 .. 25p 20p 18D 5N74164 12.20 11.96 21.80 
5567451 .. 25p 20p 18p 55674165 12-25 11425 1110 
5507453 .. 25p 200 18D 5N74192 62.25 11.95 11.80 
8567454 .. 25p 20p 18p 85074193 1225 11.95 11.80 
8167460 .. 25p 20p 18p 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 
14 10p 12 20 15p 16p 171p 
3A 15p - 2200 
6A - 25p 30p S2 20 
10A - 521p 571p 65p 770P 
17A - 5710 6210 771p 90P 
35A 80p 90p 11.00 21.25 
I amp and 3 amp are plastic encapsulation. 

800 
19F 
80p 

8610 
97 }p 
11.50 

1000 
20p 

9750 
11.20 
12.50 

1200 

£1.25 
£1.571 

DIODES & RECTIFIERS 
IN914 071p AAZ13 10p BAY18 171p F8T3/4 221p 
IN916 074p AAZ15 122p BAY31 071p 0A5 17}p 
IN4007 221p AAZ17 121p BAY38 Ebp OA10 2ß1p 
IN4148 71p BA100 15p BY100 1750 0749 10p 
IN5145 12.871 BA102 22}p BY103 22114 0A47 0711( 
I544 IOp BA110 821p BY122 4710 0A70 071p 
I8113 15p BA115 0720 16Y124 15p 04.73 100 
I8120 15p BA141 321p BY126 15p 0A79 09D 
I5121 171p BA142 821p 16Y127. 171p 0A81 071p 
I5130 122p BA144 1210 BY164 5710 07485 0720 
I5131 1210 BA145 20p BYX10 221p 0A90 071D 
I8132 15p BA154 120p 16YZ10 85p 0A91 071p 
15940 07}p BAIN 220D BYZ11 3210 0A95 072p 
AA119 lOp BAX13 122p BYZ12 30p OA200 lOp 
AA129 IOp BAX16 1210 BYZ13 25p 0A202 10p 

DIACS 
ST2 21p 
MPT20 40p 
MPT28 37}p 
MPT32 871p 
MPT30 37}p 
40583 2750 

TRIACS BRIDGES 
50350 £1.121 50510 1195 lA 100 PIV 47#p 
9C36D 11.00 40430 971p 2A 50 PIV 55p 
8040D 21.50 40486 95p 2A 200 PIV 70p 
5041D 11.20 40528 7210 2A 400 PIV 800 
S045D £1.621 40430 £1.30 6A 50 PIV 6210 
80461J £1.421 40432 21.871 6A 200 PIV 8710 
90501) 1205 40512 £1.45 6A 400 PIV 21-12; 

THYRISTORS 
PIV 50- 100 200 300 400 
lA 25p 271p 3710 40p 471p 
4A 471p 55p 57213 - 7720 
5A - 55p 65p - 900 
7A - 55p 65p - 971p 
T1C47 0.0 amp. 200 PIV 550. 
Also 12 amp. 100 PIV 750 
2563525 at £1.1210 
VEROBOARD 

0.15 0.1 
Matrix Matrix 

21 x 31 in 175p 20p 
21 x 5in 21p 24p 
35 x 35in. ß1p 24p 
35 x 5in 27 30 2710 
5 x 17ín (Plain) 85p -- 
Vero Pine (Bag of 50) 25p 

(Bag of 100) 40p 
Vero Cutter 450 
Pin Insertion Tools (.1 and .15 

matrix) at 550. 

HEAT SINKS 
4.8 x 4 x lin Finned for Two 
TO -3 Trans., 471p. 4.8 x 2 x lin 
Finned, for One TO -3 Trans., 
82 5p. For 50 -1, 21p. For TO -5, 
5p Finned. For TO -I8, 5p 
Finned. For TO -18, 1/- Finned. 

RESISTORS 
Carbon Film 
+watt 5 %, 1p. 5W, 1W & 2W 
} watt 6%, 11p. E12 Series. 

watt 5%, 2p. 
1 watt 10 %, 250. ;W & xW 
2 watt 10%, 6p. 5624 Series. 

CAPACITORS 
A large and comprehensive 
range available Electrolytic, 
Polyester, Ceramic, Poly- 
styrene, Silver Mica, Tantalum, 
Trimmers, Tuners. 
Examples: 
2,000mF 25V, 425p Most 
2,500mF 50V, 6710 Mullard 
3,000mF 25V, 5210 Electrolyties 
5,000mF 50V, 971p in stock 

WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohms 

only). 75p 
5 watts 5% (up to 8.2k5ß only), 100 
10 watt 1% (up to 25k11 only), 

1210 

POTENTIOMETERS 
Carbon: 
Log. and Lin., less switch, 16p. 
Log. and Lin., with switch, 25p. 
Wire -wound Pots (3W), 40p. 
Twin Ganged Stereo Pots, Log. 
and Lin., 40p. 

PRESETS (CARBON) 
0.1 Watt Op VERTICAL 
0-2 Watt 6p OR 
0.3 Watt 710 HORIZONTAL 

THERMISTORS 
R53 (STC) 21.271 VA3705 871p 
K151 (lk) 1210 
Mullard Thermistors also in 
stock. Please enquire. 

Tel. 01 -452 0161/2/3 A. MARSHALL & SON Send 5p for new Comprehensive Semi- CALLERS WELCOME 
conductor and I.C, list (24 pages). HRS. 9 -5.30 MON.-FRI. 

Telex 21492 28 CRICKLEWÒOD BROADWAY LONDON N.W.2 9 -5.0 SAT. BROADWAY, LONDON, 9 -1.0 THURS. 
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Practical Wireles Classified Advertisements 
The pre -paid rate for classified adverti 
extra. Semi- displayed setting £6 per s 
payable to 'PRACTICAL WIRELESS 
be sent registered post. Advertisements, 
vertisement Manager, PRACTICAL W 
Street, London, EC4A 4AD for insertio 

Miscellaneous 

I7" BBC /ITV 
TELEVISIONS £5 

WOrking Perfectly 
plus P &P £ 1. 

SUITABLE FOR ANY AREA 
3 Channel 19in 0/S TVs. ITV, BBC 1, BBC 2, 
£25 inc. carriage. 17ín 13 Channel, complete 
but untested £1.50 each, plus £1 P &P. 

SPEAKERS 
fin x 4in, lin x 4in 3051M 

20p plus 82 P &P each. 

TRADE TV's 
407 Thornton Rpad, Girlington, Bradford 8, 

Yorks. 

ETCH *OUR OWN P.C.B. 
High quality printed circuit boards can 
be produced using a procedure employed 
in development laboratories for proto- 
type construction. A kit of boards, etch - 
ant, adhesive :resist pads and tape with 
full instructions is obtainable for -£ 1.90 
post free from: 

INTEK ELECTRONICS LTD., 
4 Lowfield Lane, Hoddesdon, Herts. 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cots, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON /OFF Switch and 12v Socket to 
Run other tights or 12V Equipment. 
Unbeatable at £3.30 post paid 
or in kit form £2.90 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
31) output, new and boxed £2.63 POST 

O s{// PAID 

SALOP ELECTRONICS Callers welcome 
13 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for lists 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

SERVICE MANUALS for Pre 1958 
H.M.V. and É.M.I. MODELS. Radio and 
Record Player Manuals 25p each. Tele- 
vision Manuals 371s p 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. 
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ements is 84-p per word (minimum 12 words), box number 74-p 

gle column inch. All cheques, postal orders, etc., to be made 
nd crossed "Lloyds Bank Ltd." Treasury notes should always 
together with remittance, should be sent to the Classified Ad- 
RELESS, IPC Magazines Ltd., Fleetway House, Farringdon 

in the next available issue. 

TOP TRANSISTORS - 
Un arked but brand new and individually 
test d. We will refund your money and 
post ge in full if arty of our transistors are 
foun '. to be faulty. All at 9p each or 

ny 25 transistors for only £190 
22 BFY51 0072 2N3702 
8 BFY52 OC202 2N3703 
9 BSY27 ZTX300 2N3705 
8 0C45 2N706 2N3706 

BC! .9 0071 2N2926 2N3708 
Money back guarantee. P.& P. 10p. 

AC 
BC! 
BC I 

BCI 

J. M. KING (G) 
17 Buckridge, Portpool Lane, 

London, E.C.I 

We stock all those components and 
mart`rials required by the home Hi -Fl 
co 'tructor, including speaker grille 
fabrics, BAF wadding, Peerless speaker 
kits Helme Cabinet Kits, cross -over net - 
wor s, inductors, etc. Special offers also 
ava fable. Send 4 x 3p stamps NOW 
for your copy of our new fully illu- 
strated catalogue (catalogue cost refunded 
aga nst purchases over 50np). No callers 
pl 'se, mail -order ONLY. 

AE 396 
PICK -UP CONVERSION KIT 

T. replace E.M.I. Double 
c. ridge, comprising pick up 
h:ad shell, turn -over holder and 
d al sapphire cartridge. Mono 
o ly. Full D.I.Y. instructions 
s eplied. 

S 
li 

h 

£3.72 
nd stamp for comprehensive 
is of transformers, condensers, 
istors, cartridges and tape 
ads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

HN SAYS... 
.ING MODULATOR by Dewtron is 

p ofessional, transformerless, 5- transistor. 
h -s adjustable Fl /F2 rejection. Module £7. 

nit £8.90. WAA -WAA Pedal kit of all 
p: rts, incl. all mechanics & inscr. Only 

.45. AUTO RHYTHM from Dewtron 
odules. Simple unit for walu, foxtrot 

e c. costs £16.55 in modules. ORGAN 
ERCUSSION and other fascinating 

e acts. Send 15p for illust. list. 
.E.W. Ltd., 254 Ringwood Road, 

rndown, Dorset. 

EN INEERING SERVICE for construc- 
tors Lathe work, milling, sheet metal, 
cast ngs, etc. S.A.E. for details. Chelms- 
for. Machine Tool Company, P.O. Box 
55, I helmsford CM1 2AU. 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitter /receiver 
kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed -circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO- FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE - 
has obvious applications for HOUSE -TO -HOUSE 
USE, SCHOOL PROJECTS LANGUAGE 
LABORATORIES, SCOUT CAMPS, etc. 

GET YOURS ! SEND £5.20 NOW 
TO: 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNCLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

FANTASTIC REDUCTIONS. Sinclair 
IC10 integrated amplifier with instruc- 
tions £2.43. T -DeCs £2.10. S -DeCs 95p. 
Modern miniature meters, 134 in 
square, similar to SEW38P, 50 or 100 
microamps £1.50. Sinclair micromatic 
receivers, kit £2.20, assembled £2-70, 
batteries 27p extra. PNP Silicon tran- 
sistors 25300 series, untested but at 
least 80% are perfect 50 for 40p, 100 
for 70p, data supplied. Sinclair Project 
60 offers. Two Z30 amplifiers, Stereo 60 
pre -amp, PZ5 power supply £18-75, or 
with PZ6 power supply £20.75. Two Z50 
amplifiers, stereo 60 pre -amp, PZ8 
power supply £20.75. Transformer for 
PZ8 £3. Q16 loudspeaker £7.90. Project 
60 tuner £20.75. All items are brand 
new. Money refunded if dissatisfied. 
Postage 37p on Project 60 orders, 10p 
on others. Swanley Electronics, 32 
Goldsel Rd., Swanley, Kent. 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? - Constructional data available 
-full circuits, drawings and notes! IL 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 21p stamp. 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. 70p +10p P &P. 
CROWBOROUGH ELECTRONIC S 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

DAILY UFO Flight Patterns, 3712P. 
UFO Map, S. England, 37,2p. TV Notes 
UFO Detection, 2 Optical Circuits, 50p. 
UFO Wave pattern and prediction, 
45p. Radar & Electronic Publications, 
"Highlands," Needham Market, Suf- 
folk. 

Metal Work 

METAL WORK: All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman Street, Loughborough. 
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Situations Vacant 
EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex, etc. 
Contact Mr. Morrow 01 -636 0961. 

RADI 
OPERATORS 
DO YOU HOLD PMG II OR 
PMG I OR NEW GENERAL 
CERTIFICATE OR HAD TWO 
YEARS' RADIO OPERATING 
EXPERIENCE? 
Looking for a secure job with good 
pay and conditions 
Then apply for a post with the Com- 
posite Signals Organisation -these 
are Civil Service posts, with oppor- 
tunities for service abroad, and of 
becoming established i.e. non- contri- 
butory pension scheme. 
Specialist training courses (free ac- 
commodation) starting January, April 
and September 1972. 
If you are British born and resident in 
the United Kingdom write NOW for full 
details and application form from: 

RECRUITMENT OFFICER 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS 
OAKLEY, PRIOR ROAD, CHELTENHAM, 
GLOS. GL52 5Al 
Telephone: Cheltenham 21491 Ext. 2270 

Educational 

YOUNG MEN (AND WOMEN) trained 
as Radio Officers on liners and other 
ships. Salaries rising to £2,500 per year 
(all found). Immediate vacancies. Grants 
available for Day full -time course. For 
details of training write to: 

THE. RADIO COLLEGE, 
91 Lancaster Road, Preston, Lanes, 

stating if interested in Day or Postal 
Course. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs')', R.T.E.B., etc. Many 
non -exam courses incl. Colour TV 
Servicing, Numerical control & 
Computers, Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 1NTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SW8 

Educational 
R 
W 
m 
Ne 

.p IO OFFICER training courses. 
te: Principal, Newport and Mon - 
thshire College of Technology, 
port, Mon. 

M 
Co 
br 
to 
Ho 

NI You can earn £50 p.w. Learn 
putes Operating. Send for FREE 

chure- London Computer Opera- 
Training Centre, C94 Oxford 

se, 9 -15 Oxford Street, London, W.I. 

R. .E.B. Certs., City & Guilds. Colour 
T Radio, Computers, Radio Ama- 
te rs' Cert., Practical Electronics (with 
kit . Thousands of successes. Send for 
ful details of Home Study Courses and 
ill strated book -FREE. BRITISH IN- 
ST UTE OF ENGINEERING TECH - 
N I i OGY, Dept. 137K, Aldermaston 
Co rt, Reading RG7 4PF. 

A. .S.E. (Elec.), City & Guilds, R.T.E.B. 
Ce t., Radio Amateurs' Cert., etc., on 
'Sa isfaction or Refund' terms. Wide 
ra ge of courses in Elec. Engineering, 
De ign, Installation, Repairs, Refrigera- 
tio , Electronics, Radio & TV., etc. 
Se d for full details and illustrated 
bo 'k -FREE. 
BR TISH INSTITUTE OF ENGINEER - 
IN TECHNOLOGY, Dept 168K, Alder- 
ma ton Court, Reading RG7 4PF. 

Electrical 

`ÉCTRICIT 

ANYYVRER 

volt 

BEST EVER 200/240 VOLS "MAIN" 
S PPLY FROM 12 VOLT CAR BATTERY 
E elusive World Scoop Purchase. The tabu - 
lo s Mk. 12D American Heavy Duty Dyna- 

for Unit with a Massive 220 watt out - pt and giving the most brilliant 200/240 
v It performance of all time. Marvellous 
f. Television, Drills, Power Tools, Mains 

kiting, AC Fluorescent Lighting and all 
201/240 volt Universal AC /DC mains equip - 
m-nt. Made at tremendous cost for U.S.A. 
Givt. by Delco -Remy. This magnificent 

chine is unobtainable. elsewhere. 
B - nd new and Fully Tested, only £4.90 pl's 521p p &p. C.O.D. with pleasure. 
Mnney back if not delighted. Please send 
s. .e. for interesting illus details. 
D' pt. PW, STANFORD ELECTRONICS 

ear Derby Road, North Promenade, 
Blackpool, Lancashire. 

II I 

For Sale 
SE N MY CAT? 5,000 items. Mechani- 
cal ',& Electrical Gear, and materials. 
S.A . K. R. WHISTON, Dept. PW, 
NE MILLS, Stockport. 

AU TRALIAN READERS! SEND 
S.A É. FOR ELECTRONICS CATA- 
LO UE. HOBIPAK, P.O. Box 224, Carl- 
ton '',South, 3053, Victoria, Australia. 

Y(/KAt1 sooenaESr.oww rne 

.PELF-SPRa.`t ^^' AEa .r^_ 

teae airdrying GREY HAMMER 

NOWt OR BLACK WRINKLE 

(CRACKLf)+inishes 

u 

an Aerosol 
y 

é 
liry durable as instant spray. N stove bakin" 

gg"II= W' kle eee,'ackle i 

rpush 
counter 

sy ca 
nd water 

Also 
i 95. seeú, 

pray cans 
resistant k ,e tpfnis 

nIAL OFFE1t: 61 an plus optional transferable 
ap -on [rigger handle Ivalue6pitor 96p .carriage 

aid. Motor 
car quality) 

plain 
available. 

PI and 
enclose P.c. fQ uality) also 

amount 
please enclose cheque o 

sussed P.O, for total amount airece to: 

pt Ï IUKAN, LONDONGw2 IBNOpD. 

utsupply 
many Government Departments. Municipal 

hor s,loz and Leading Industrial 
r& ̂  - supply you 
onion all day Saturday. Closed Thursday afternoon 

Omer Yukon Air 
Drying Aerosols, 

r. pai d 

Zinc CM1romate 

CAlearmota 

Gerre 

m :: cy. 
Blue. 

For Sale 
RADIO & TV COMPONENTS. Back 
numbers of "P.W." and "P.T." G. 
Eccles, 44 Birkdale Drive, Ashton, 
Preston, Lancs. 

MORSE MADE I I 
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, its as easy an learning a tune. 18 W.P.M. in 4 weeks guaranteed. 
For details and course C.O.D. ring S.T.D. 01- 660 2896 

or send 4p stamp for explanatory booklet to: 
GIHSC (Box 19), 45 GREEN LANE, PURLEY, SURREY 

TWO SHURE M3D -M Magnetic Cartridges plus one Sinclair Stereo 25 pre -amplifier. All unused, £15 o.n.o. Send no money with reply. Box No. 95. 

Wanted 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

WE PURCHASE 
NEW VALVES 

new and boxed only 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- 
hampton. 

WE BUY New Valves and Transistors. 
State price: A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

HIGHEST CASH PRICES for Tape 
Recorders, 9.30 - 5. Immediate quota- 
tions. 01-472 2185. 

NEW VALVES, transistors URGENTLY 
required. Cash by return. Johnsons 
(Radio), St. Martin's Gate, Worcester. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01- 567/5400 -2971. 

Aerials 
BAKER AND BAINES 

UHF AERIALS 
BBC and ITV 625 Colour: 10 ele 2.10; 14 ele 
2.35; 18 ele 3.25. 22 ele 3.75. BBC 405 Aerials: 
Dipole 1.75; X aerial 2.15; H aerial 2.40; 
3 element 5.20; 4 element 0.90. ITA 405 
Aerials: 5 element 1.50; 8 element 2.70; 11 
element 3.30; Double 5, 8 and 11 arrays 
available on request. Combined BBC -ITA 405 
Aerials: Dipole plus 5 2.70; Dipole plus 8 
3.10; H plus 5 4LO; X plus 5 4.50; Loft 
special Dipole plus 5 2.10. Diplexers, Tri- 
plexers, Matched Diplexers UHF/VHF. Poles, 
Lashings, Clamps, Couplers, etc., Coax 06 
and '11. Postage paid inland on aerials. 
Please state channel required when ordering. 
SAE will bring full lists. 
11 DALE CRES., TUPTON, CHESTERFIELD 
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Service Sheets 

Service Sheets & Manuals 
LARGE RANGE OF MODELS AVAILABLE FOR RADIO, TELEVIIION, TAPE RECORDERS, R/PLAYERS, ETC. 

FROM 25p EACH - S.A.E. WITH ENQUIRIES PLEASE -1971 LISTS ARE AVAILABLE 13p. 
MULLARD TRANSISTOR AUDIO AND RADIO CIRCUITS PRICE E1 -63p 
T.V. FAULT. FINDING BOOK by DATA PUBLICATIONS LTD. 55p 
MULLARD VALVE & SEMI CONDUCTOR DATA BOOK 23p. Post 
MAZDA VALVE & PICTURE TUBE DATA BOOKLET 23p free 
BRIMAR VALVES &TELE TUBE DATA LIST - " 20p 
RESISTOR COLOUR CODE INDICATOR DISC " 13pß 
Sets of Brand New Valves supplied fbr most makes of Radió:/ .V. etc. Prices on request. 

BELLS TELEVISION SE ICES Albert Place Harrogate Yorkshire el 0423 -66844 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each, Manuals from 50p. 
"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order only. 

TRADER SERVICE SHEETS 
lígOp. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

29 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Model Radio /TV 

1971 List now 
available at lop. 
plus postage 

From 

If list is required 
indicate with X 

Address 

enclose remittance of 

SERI 
mo 
TEL 

ICE SHEETS. Radio, TV etc. 8,000 
ls. List lop. S.A.E. enquiries. 
AY, 11 Maudland Bank, Preston. 

RA 
mo 
lb 
SH 

Io, TELEVISION over 3,000 
ls. JOHN GILBERT TELEVISION, 

hepherds Bush Rd., London W.6. 
8441. 

SE ICE SHEETS (1925 -1971) for Tele- 
visi ,ns, Radios, Transistors, Tape Re- 
cor. rs, Record Players, etc., by return 
pos I with free Fault- Finding Guide. 
Pric s from 5p. Over 8,000 models 
ava' able. Catalogue 13p. Please send 
S.A. . with all orders /enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sus ex. 

SE " ICE SHEETS. TV, Radio, etc., 
25p. Large stocks. S.A.E. with enquiries 
pie e, callers welcome. K. L. Bower, 
35 1 'arwood Drive, Wibsey, Bradford. 

Ladders 
VA NISHED TIMBER LADDERS from 
ma ufacturer. Lowest prices anywhere. 
1512 t. extd. £6.20, 17ft. ext. £6.50, 20ft. 
ext. £7, 2112ft. ext. £7.75. 2412 ft. ext. 
£8.91. 29ft. ext. £10.25. 3112ft. triple 
ext. 1£12.25. 36ft. triple ext. £16. Carr. 
80p. Free lists. Also Aluminium Ext. & 
Loft Ladders. Callers welcome. -(Dept. 
W.LIS.) Home Sales, Baldwin Road, 
Sto ( port, Worcs. Phone 02 -993 2574/ 
5222 Placing order on C.O.D. 

Musical Instruments 

ELECTRONIC ORGAN 
DIVIDER CIRCUITS 

T ese Lc. divider circuits contain one 
aster oscillator and six dividers. The out- 

p t is square wave with a rise time of 

2,proximately 
20 n secs. and size is only 

x 1, "xf ". 
P,ice 43.75 each or 442 per dozen. Edge 
C'nnectors are available at 22Ip each. 
C' W.O. please, to: 

AUDIONIC, 105 Anson Road 
Great Wyrley, Walsall WS6 6JP 

R ceivers and Components 
TRA SFORMERS, Chokes, Solenoids 
rewo nd. Modern, obsolete or unusual 
-types, any size or voltages. Guaran- 
teed as new. SAE enquiries. Ratcliffe, 
18 B ech Avenue, Thongsbridge, Hud- 
dersleld. - 

TRA SFORMER FOR 10W AUDIO 
MPLIFIER (P.W. May 1971) 

Mai transformer 250/18V 1.5A mono. 
Cash, with order £1.50 plus 30p P &P 
Ster o version with separate secon- 

daries -£2.10 plus 30p P &P 

MAGTOR LTD., 
68 Dale Street, Manchester. 

and a stamped addressed envelope) 
COM'LETE RANGE of receivers by 

(and e P P) Trio, Lafayette, Hallicrafters, etc. 
s.a.e. with enquiries please Chassis, panels, cabinets. S.A.E. for 

MAIL ORDER ONLY (February PW) lists 
. 

Stephens -James Ltd., 70 Priory 
Roe., Liverpool 4. Tel. 051.263 7829. 

Stella Nine Range Cases 
LIST - OF PRICES AND SIZES 

Width Depth 4" Height 6" Height 73" Height 
6$" 3f" 90p £1-05 
6$" 44" 96p £123 
8$" 31" £1.05 £1.40 
81" 6a" £1.40 £1.74 

10$" 7,1" £1.88 £2.28 
12}" 3i" £t40 £1.74 
124" 5á" £1.85 £2.25 
12$" 8f" £2.30 £2.74 
14$" 3a" £1.65 £2.03 
14$" 9a" £2.73 £3.50 

161" 6a" £2.45 £2.93 
16}" 10$" £3.15 £4.05 

£1.23 
£1.40 
£1.40 
£2-00 
£2.45 
£2.03 
£2.43 
£2.93 
£2.25 
£3.65 

£3.24 
£4-45 

Cases -Post 25p. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Cases. All 21" Walls 
6" X 3" 33p 10" x 7" 51p 14" x 3" 44P 
6" x 4" 34p 12" x 3" 40p 14" x 9" 84P 
8" x 3" 39p 12" x 5" 45p 16" x 6" 64p 
8" x 6" 46p 12" x 8" 64p 16" x 10" 95v 

Chassis -Post 15p. per order. - 

Discounts available on quantities. 
Electro magnetic counters. New Boxed. 
500 ohm 4 digit 30p post free. 
Copper Laminate Board 16 " single sided. 
12" x 12" 30p. post free. 
P.O. relays (600 Type) 500 ohm + 
500 ohm. 1 make 1 break 2 change over 
New boxed 30p post free. 
Heavy duty sliding reostat. i ohm 12 amp 
New boxed £1.25p. post free. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

EX COMPUTER PRINTED CIRCUIT PANELS tin x 
4in packed with semi -conductors and top 
quality resistors, capacitors, diodes, etc. Our 
Price, 10 boards 50np + 7np P. & P. With a 
guaranteed minimum of 35 transistors. Data 
on transistors included. 
SPECIAL BARGAIN PACK. 25 boards for EI. 
P. & P. I8np. With a guaranteed minimum of 
85 transistors. Data on transistors included. 

PANELS with 2 power transistors sirtsilar to 
0C28 on each board + components. 2 bdarcls 
(4.x OC28) SOnp + 6np P. & P. 

9 0A5, 3 0A10, 3 Pot Cores, 26 Resistors, 
14 Capacitors, 3 GET 872, 3 GET 872B, I GET 
875. All long leaded on panels I3in x 4in. 
4 for El + 25np P. & P. 

LARGE CAPACITY ELECTROLYTICS 
10000MFD 30V 4Onp + 6np P. & P. I6000MFD 12V 
or E3.50 per doz. Carr. 50np 

250 MIXED RESISTORS 62np 
t & h watt. 

150 MIXED HI STABS 62np 
4.4& I watt 5 Y. and better. 

QUARTZ HALOGEN BULBS 
With long leads. 12V 55W for car spot 
lights, projectors etc. 50p each p & p 5p. 

DIODES ex EQPT; SILICON 
I Amp 1000 PIV. 4 for SOnp. 
20 Amp 150 PIV. 4 for E1. + 5np P. & P. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts. 25V 
to 50V. 2.5kSt coil. B for 50np. + 5np P. & P. 

KEYTRONICS mail order only 

52 EARLS COURT ROAD, 

LONDON W8 01- 478 8499 
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Kits for P.W. CONSTRUCTIONAL ARTICLES 
Amateur Bands Communications Receiver Pt. 1 -£7.95 p. &p. 25p, Pt. 2- 
£9.95 p. &p. 35p, Pt. 3-7.95 p. &p. 25p. Wide Range RF Detector -£9.64 p. &p. 25p, 
Trojan Top Band Transceiver (excluding ojp and matching transformers and 
speaker) -£35.56 p. &p. 35p, Signal Injector Tracer £3.95 p. &p. 20p, Workshop 
Oscilloscope £28.35 p. &p. 60p, Crystal Companion £1.95 p. &p. 20p. 

Kits also available for Hi -Z Voltmeter, 10 Watt', Audio Amplifier and Hi Fi Signal 
Generator-prices next issue or send S.A.E. 

F. & B. ELECTRONICS 5, Staple Inn, Holborn Bars, London WCIV 7QH 

C.W.O. mail order only -please enquire for overseas p. &p. 

MICROCIRCUITS: 
709 40p PA237 £1-57 7410 22p 
741 73p SL402A £1.75 7420 22p 
PA230 92p MEL 11 47p 7430 22p 
PA234 87p D4001 67p DIL corn. 25p 

TRANSISTORS: 
ME0402 21p. ME4102 12p 2N5172 7p 
ME0412 20p ME6101 15p 2N3055 60p 
ME4101 llp Mr8111 35p BFX 86 23p 

W ZENER DIODES: 
4.7V 12p 6.2V 12p 9.1V 12p 

Etch resist filled Marker Pen for making 
printed circuits 80p 

JEF ELECTRONICS (P.W.6) 
York House, 12 York Drive, Grappenhall, 
Warrington, Lanes. Mail Order Only. O.W.O. 

P. &P. 511 per order. Overseas 40p. 
Money back if not satisfied. 

NEW MODEL V.H.F. KIT MK2 
Our latest Kit, improved design and performance 
plus extra Amplifier Stage, receives Aircraft, 
Amateurs, Mobile, Radio 2, 3, 4, etc. 
This novel little set will give you endless hours of 
pleasure and can be built in one evening. Powered 
by 9 Volt Battery, complete with easy to follow 
instructions and built in Jack Socket for use with 
Earphones or Amplifier. 

Only 58.40. P. & P. Free U.K. only 

Illustrated Catalogue of Selected Kits and Com- 
ponents 1292 P. & P. Free. 

Cheques Postal Orders to: 
Dept. P.W., 

Galleon Trading Co., 25 Avalon Road. 
Bamford, Essex 

EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal generators, 
components, etc., with money back guaran- 
tee. SAE list. Callers welcome, please phone 
first. -P. R. Golledge, G3EDW, Glen Tor, 
Torrington, Devon. (STD 08 -052) 2411. 

FREE STORAGE 
UNIT 

with every purchase over £2 

5' WATT R.M.S.I.C.(10 WATTS) 
PEAK 

PÁ246 Audio Amp with circuit £2.49 
With all components 52.94 

LOW NOISE HI -STABS 
} watt 5% all E24 values 3 for 2p plus p.&.p. Bp 
uy to 50 resistors + 1p for each additional 50. 

BULLARD C280, C426, C437 
elfctrolytics and many other new component 
bargains, for details see 

FREE CATALOGUE p. & p. 3p. 
& p. on all orders other than resistors Op. 

CHROMASONIC 
ELECTRONICS 

6, Fortis Green Road, London, 
N10, 3HN 

Please mention 

PRACTICAL 
WIRELESS 

when replying to 
advertisements 

EX RENTAL TVs 
17" Semi Slim (90 degree tube) £2 
17/21" Slimline (110 degree tube) £5 
19" Slimline £8 
19 "3 channel Bets £15 

All TVe sold complete but unserviced, 12 channel tuners, 
reasonable cabinets, plus carriage £1. 

PERFECT SPEAKERS EX TV 
PM 3 ohm (minimum ra m er two) 5" round, 8° by 2' 
rectangular -125p each. Add 71p per speaker postage 
and packaging. 

VALVES EX EQUIPMENT 
EB91 5p EY86 174p PCF80 71p 
EBF8912}p 30PL13 20p PCC89 121p 
ECC82 121p 630LZ 12}p PCL85 221p 
EC180 7}p 30L15 125p PCL8417}p 
EF80 12}p 30P4 128p PCL82 17}p 
EF85 120 PC97 174p PCL86 170 
EF183 12}p PCF86 179p PCL83 12}p 
EF184121,p PC84 70p PL36 221p 

PL81 17;p 

PY81 15p 
PY800 15p 
PY82 75p 
PY33 221p 
U191 17}p 
6E23 17}p 
30PLI 22}p 
30P12 20p 
30F5 10p 

ADD 21p PER VALVE P. & P. ORDERS OVER £1 
P. & P. FREE 

UHF TUNERS 
To suit Ferguson 850 900 Chassis £250p P. & P. 50p 

SLOT METERS 
Smiths 6d awitehmaster Mk II £1 including P. & P. 
£8 for 10 delivered. 
Smiths 2 / -/lOp s itchmaster Mk III £1.50 including 
P. & P. £12 for 10 delivered. 

Dept. T.S. 

THORNBURY TRADE 
DISPOSALS 

Thornbury Roundabout, Leeds Rd., Bradford 
Telephone 865870 

BRAND NEW COMPONENTS by 
return. Electrolytes 15 or 25 volts, 
1, 2, 5, 10 mfds. 3.5p 25, 50 4p, 100 5p. 
Mylar film 100V 001, -002, -005, 01, 
-02 2p, 04, 05, -1 2.5p. Mullard minia- 
ture Carbon Film Resistors 13W 10- 
lows for 5p. Postage 5p. The C.R. 
Supply Co., 127 Chesterfield Road, 
Sheffield S8. 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 
Est. 1943 Tel. 24864 

NEW I CV2 -e unique triple -purpose VHF 
kit for the Amateur enthusiast. Converter, 
Receiver and tuner- feeder. Fantastic single 
transistor performance 1 Complete kit of high 
grade parts with coils covering 80- 178mHZ, 
9v battery, etc., plus easy /build diagrams and 
instructions, £4.13p direct from makers. 
S.A.E. for free literature, - 

730. D.C. MOTOR. This PROGRAMME TIMER BY HONEYWELL VINKOR POT CORE ASS. TYPE LA.2103. Normal 
is an ultra-precision tape model rice £1.48. Our price 75p 
designed for use in the AMPEX model A banal of 15 micro- switches are each independently P 

AG20 portable recorder. Torque operatdd by 15 pairs of cams which In turn are indi- CRYSTAL OVENS G.E.C. Type QC940. 6/12v., AC /DC 
450GM /CM. Stall load at 500ma, vidually adjustable to give switching periods of zero 75 °C. Takes 2 4" min. crystals. Similar to above 120 only 

v, Draws 80ma on run. 600 rpm +5% to 12 seconds with infinitely variable combinations. by SNELGROVE (Toronto). £150. P. and P. 25p. 
speed adjustment, internal AF /RF A malas synchronous motor drives the cam shaft at _ 

! suppression. }" dia. x 1" spindle, 1 rev. per 12 seconds (5 R.P.M.). Originally cost ERNEST TURNER 8005ta METER. 1600 
lighting 2' Optic. front. Green - 

_ motor 3" dia. X 11 ". Original cost £1500 plus. Many applications such as movement, case plastic 
£1650. Our price £425. P. & P. 25p. effects, etc. New in original makers cartons. First Red -Green uncalibrated scale £1.50 each. Car- - 

II. 
£16.50. 

enclosure available 75p class value at riage paid. 
each. £575 plus25& 

Pp. 
PAINTON BOURNS TRIMPOTS. 1k, 2k, 2-5k, 5k, 10k. 

AMPEX, Dynamic stick microphone, high impedance,. P. . 
20k, 50k, 500k. Other Trimmer pots in stock. RIL 10k. MOR- 

low noise. Offered well below makers price at £6.50 r _ GANITE 1k. MEC 200 12 (tubular) 5012. Any 3 for £b10 carr. 
P. & P 25p llli 

é Itf l 
/1-. i. 

paid. 
Special offer of AMPEX professional tape heads, .. DEAL, RECHARGEABLE PERMASEAL 
mu -metal shrouded. (Designed for model AG20). Fulls Type 900B. 1.220 
track record, or playback, £ &00. Erase head £400. Set of Nickel- Cadmium Batteries. 

3 with mounting racket and cover £7.50. Half track Brand New "DISCUS at 900 mA (10 -hr. rate). Size 90 mm x 13.5 mm.; 
record or playback only, £430 each or £530 per pair Centrifugal Blower by Weight 40 gr. Unused 63p ea. P. & P. 12p. 

with bracket and cover. Carriage paid. Watkins & Watson. 2400. "DECCO" MAINS SOLENOID. Compact and very power- 
GEARED MOTORS 50 Hz Powered by A.E.I. Jul. 16 lb. pull. 8" travel which can be increased to 1" by 

ELECTRO CONTROL (CHICAGO). Shaded pole continuous rating 2850 rpm removing captive- end -plate. Overall size 2"x 2# "x 22" high. 
motors Cowl diameter 10 ". 

240v. 50 Hz. 110 rpm. 16 lb. /in. £2.25. P. & P. 25p. 200 rpm Outlet flange 2" I.D. Coup- £150. P. & P. 25p. 
l P. & P. 25p. ling flgnge supplied. These superb precision units "MAGNETIC DEVICES" Mains Solenoid:- 2 "x1+" x14, 

rpm. 
Open frame, shaded pole mot225 

each. are ideally suited for Organ construction. Offered approx 210. pull. Plunger Travel 1 }" New in makers boxes; 
50 HP 7 rpm. 28 lb./in. 80 rpm. 12 lb./in. £2.25 each. at approx. half makers price £12.50. Carriage £130 offered at half original cost. 75p. p & p. 25p. 
P. & P. 25p. 
ELECTRO -TECH SALES, 264 PENTONVILLE ROAD LONDON N7. Tel. 01-837-7401/2 OPEN 9.30 -6pm. SATS. 9.30 - 1pm. CALLERS WELCOME 
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BRAND NEW ARM) COMMUNICATIONS RECEIVERS. 
AC mains input 110 volts or 250 volts. Frequency in 6 

bands 535 k /cs up to 32 melts, output impedance 2.5- 
600 ohms. Complete with crystal filter noise limiter 
R.F.Q. HF tone controls. Price £80 including spare cet 
of valves, headphones and manual. 

NEW Bin. SPEAKERS 15 ohms 75p, P. & p. 10p. 

BARGAIN PARCELS 141b at £1.45 plus 327p Pp.; 28Ib at 
£2.75 plus 527p P.p.; 561b at £4.50 plus £125 p.p. Contain 
pots, Res, Valves, Diodes, Tagboards, Chassis, Valve - 
holders, etc. Good value save Lags. Lucky Dip Service. 

NEW 6 ft. VHF AERIALS. Freq. 75 -78 Mc /s, 70 ohms. 
52.50p, p. & p. 50p. 

VHF Receiver, Type 715, less crystal 60 -100 Mc /s can be 
operated on 2 or 4 meters or made tunable 12 volt input, 
not tested; complete with valves and speaker. 

£3 plus Ll p.p. 

VHF AERIAL TUNING UNITS consisting of the following 
1 -14" 500 micro /ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistors for dummy 
load. Pair gears B.N.C. type sockets. Will tune 10 mtrs 
with 25/30 watts R.F. input. Size only 2V x 41" x 5" 
Sealed. Price £1'374 p.p. 25p 

CRYSTALS AS NEW: He 6u, 5,345; 5,030; 5,005; 4,945; 
4,875; 4,840; 4,795; 4,580; 4,660; 4,520; 4,510; 2,300; 
2,295 Reis and 10 x J465 Kc /s. 50p each plus 8p. p.p. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance 1 & 4 watt. Preferred values in 
packets of 10, Our price 50p per 100, 50p per 200, £1.35 per 
300, 500 at £2127. Our selection. p.p. 8p per 100 and 27p 
per extra 100. 

TRIMMER BARGAINS. These are 1OPF sub -min. air - 

spaced trimmers on board with min. wire ended Xtal. 
Brand new. No details; Contents 12 trimmers, some 
ceramic caps. Xtal frequency 3RD overtone 249 me /s- 
250 Mc /s, 255 Mt /s. No choice. 

Trimmers without Xtal-60p per doz. plus 174p p.p. 
Trimmers with Xtal -75p per doz, plus 177p p.p. 

Also 20 PF min. brand new air spaced. 
50p per doz. plus 177p p.p. 

HRO MRS IN NEW CONDITION with 5 general coverage 
coil units including spare set of valves less power supply. 
Tested £25 pp. £1.50. 

ANY HEIGHT AERIAL TUBULAR SECTIONS $" dia 
x 3 ft. long. Brass screw in type, copper coated and 
painted. New 200 each, pp. 5p. each. Minimum order 6. 

BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc /s. Mains supply. 
Price £40, p. & p. £1.50p. 

AERIALS NEW CONDITION. Whip type 4t1 22e, 14ft. 
777p. Used condition 4ft. 20p, 14ft. 624p. All collapsible 
type p. and p. Oft. 10p, rest at 177p. Bases for above 25P, 
pp. 124p. New nlatching unit coax connection for above 
80g, P.P. 51, 

Huge release of Valves for the 62 set TX /RX, in original 
rubber packing consisting of Q VO4/7 x 61M, ARP12 etc, 
10 valves in all at the bargain price as seen 

8701+ Plue 17 0 P.P. 

New Headphone. and Mike rubber muff type. Low 
impedance. 977p. p. & p. 174p. 

New Aerial Wireon boards 7/22 uncovered. Length 75ft. 
40p, 90ft. 477p, 100ft. 55p, 15010. 75p, 180ft. 95p, 250ft. 
180p, pp. 121p. 

Headphones, ex. Gov. DLR No. 5 high impedance. 
New 871p 177p p.p. Used condition 627p 177P PT. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbs. 
2. To Measure Loss up to 45 dbs. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz 

to 41 kHz. With a dial setting accuracy of 10.5 Hz. 
Output : -1 M/W into 600 SL. Complete with mains 

power unit. Tested. Good Condition. £12, P. & P. 75p 

Heavy New Coax Cable 750HM will handle at least 1K W 
50ft lengths, Plug on end, £1.709 + 30p.p. 

Also ;" 75 ohm Coax in 50ft coils with BNC plugs good 
condition. price £1 + 30p. p.p. 

2 BNC plugs on short length coax cable large size low loss 
plugs 30p + Sp, R.P. 

Block Type capacitor TM OUF + 15% 350 VDC WKG 
60 °C. 250 VDC WK9 70 °C Type 62 CIM Price 409 + 139 
pp. New. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET, CHESLYN HAY, 
Nr. Walsall. Staffs. 

H.A.C, SHOKTSAVE 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
ustomers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price £3.30 (post & packing 20p.). 
Customer writes; "Australia, India and America 
at loud volume. " -"I am 14 years of age and have 
logged over 130 stations, plus countless Amateurs 
from all over the world." 

Send S.A.E. for test report. 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus' (illustrated above). All orders 
despatched by return. (Mail order only.) Send 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.! 

LOOK AT THESE PRICES 

ARTRIDGES 
cos GP67 -2, GP91.35C £1.127 ; Acos GP93 -1 
1.337 ; Acos GP94 -1 £1.827 ; Sonotone 9TAHC 
1.977. All above in makers' cartons. BSR X411 
1.50 

IS MONTH'S SPECIAL OFFER 
and SP25 Mk. III with KS40A cartridge. 
and quality teak plinth with perspex dust 

er. Complete with all leads ready to use £20. 
P25 Mk. III deck only less cartridge £11.87. 

LUGS & SOCKETS 
heno plugs, assorted colours 44p ; 45p per doz.; 
oaxial plugs, aluminium 77p; Coaxial couplers 70g; 
pin DIN plugs 15p; 3 pin DIN plugs 15p; 5 pin 
IN plugs 17p; 2 pin, 3 pin & 5 pin DIN sockets 74p; 
ander plugs 24p; sockets 37P; Banana plugs 54p; 

ockets 5p; 3.5mm J /Plugs 77p and 127p; Standard 
/Plugs with solder terminals 10p ; Chrome 15p ; 

ide Entry J /Plugs black and chrome 24p; Insulated 
j: sockets -o /cat 20p, eject 17p. 

LECTROLYTIC CAPACITORS 
1MF 150v 4p ; 8uF 500v 15p ; 10uF 150v 4p ; 

uF 25v 4p ; 16uF 450v 14P ; 16uF + 16uF 
Ov 237p ; 30uF 10v 4p ; 50uF 10v 4p ; 

DOuF 9v 4p ; IOOuF 12v 4p ; 150uF 12v 4p ; 

20uF 9v 5p ; 1500uF 30v 19p ; 10uF 16v 759 ; 

000uF 25v 50p ; 10,000uF. 25v 75p ; 20,000uF 
'Qv £1.05. 

CROPHONES 
cos Mic 45 £1127 ; Acos Mie 60 9949 ; Planet 
5170 £1.50 ; Hand Mike 75p. 

'ALVES 
,Y81 36p ; PCL82 89p; EF.183 45p ; EF184 459 

Postage extra. 

EORGE FRANCIS (Dept PW), 
4, MIDDLE GATE, NEWARK, NOTTS. 

Telephone : Newark 4788. 

BETTER GET WET' 

BEST OFFER YET ! 
FAMOUS BC.221 
FREQUENCY METER 
125 KHz -20 MHz. Complete 
with valves, crystal and charts. 
ONLY £1350. Carr. £1.50. 
LIMITED NUMBER - ORDER 
NOW 

CRYSTAL CALIBRATOR 
No. 10 
Crystal controlled heterodyne wave - 
meter covering 500 KHz -10 MHz 
(Harmonics up to 3O MHz). 
Power required 300V. D.C. 15mA. 
12v. A. D.C. 
Test equipment for 62TM /RC. 
ONLY £4.25. P. & p. 50p. FEW 
ONLY -No. 62 TM /RC 1 -5 -10 MHz £1750. Carr. £2. 
MARCONI 801A SIGNAL GENERATOR 
I0 -310 MHz. In original transit ease. £45. Carr. £2.50. 

AERIAL MAST 
EQUIPMENT 
20' TELESCOPIC MASTS 
£3.75. Carr. £1. ï 2" Extension Sections to 
fit bottom of above mast to 
increase height. £1.25 each 
(any number supplied). 
35' MAST (7 -5' 2" inter- 
locking sections) with base 
plate and 2 nylon guys with 
semi -auto tensioner. £2250. 
Carr. £2.50. 
70' MAST. Ditto.16 guys, block 
and tackle. £45. Carr. £2.75. 

R.F. ANTENNA 
TUNER (A.T.U.) 
Cylinder design 10" x 47 ". Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
ncreased signal strength. A must 
for serious operators for RC or 
TM. Full instructions. 
ONLY £1.75. P. & p. 25p. 
ATU TUNING 
INDUCTANCE No. I 
Improved version to above 

but with 'Roller Coaster' design 
silver or silver plated wheel traversing 

oil wire on ceramic former. Will handle 
considerable RF. Logging dial with fast and 
slow tuning. 

ONLY £2.75. P. & p. 374p. 
A.T.U. OPEN TYPE. Mounted on ceramic former and feet. 
16G silver or silver plated wire with wheel traversing. 
In original packing. As used with No. 53 Transmitter. 
ONLY £2.50. P. & p. 50p. 
VHF COMMUNI- 
CATION 
RECEIVER 1392 
Frequency range 95 -150 
MHz. Normally crystal 
controlled model. Supplied 
for tuneable operation. 
Power requirements 240v 
AC 80mA 6.3v -4A. ONLY £S 50. Carr. £1. Complete 
station with POU and Control Unit. ONLY £12.50. Carr. 
£2 -50. No.19 TM /RC. Rebuilt. Complete station with POU, 
Cables, DLit, Aerial etc. £2250. Carr. £3. 
No. 19 SET 500uA METERS 
Scaled 0 -600 and 0 -15V. Brand new, boxed £1.25 Post 
Paid. (Quantity prices on request.) 
ALL No. 19 SPARES IN STOCK 
Complete instruction book with circuits for No. 19 
Equipment. 374p Post Paid. 

R.F. AMPLIFIER. To increase 
output of No. 19 Set. 
ONLY £3.75. Carr. £1.25. 
Instruction Book for RF Amp. 
377p Post Paid. 

0 gg !T . r! 1r 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
6v. 40 AH 104" x 94" x 5" 
6v. 85 AH 13" x 97" x 7" 
6v. 100/125AH 15" x 11" x 7" 
6v. 170 All 157" x 13" x 7" 
(Special price for quantities.) 

FAMOUS TELE 'F' 
FIELD TELEPHONES 
Suitable for Farms, Building 
Sites etc. Communication up 
to 5 miles or more. Rugged 
construction, will Last a lifetime. 
ONLY £5.75 PAIR. Carr. £1. 
(Twin telephone wire for above available -as for price.) 
Many other Ex -Govt. Surplus Equipment items in stock. 
Receivers etc. in small quantities too numerous to 
mention. Enquiries invited. LIST 250 Post Paid. 
(Refundable against purchases over 23.1 

£2 25. Carr. £1 
£3'25. Carr. £1.25 
£3.627. Carr. £1.25 
£4';2;. Carr. £150 

ieelik AN" 

e1/' 

Surplus ElectronicTrading 
DRIVERS END LANE, CODICOTE, 

HITCHIN, HERTS, SG4 8TP 
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Head Office and Warehouse Z & I A'',ERO SERVICES LTD is 
Retail Shoo 

44A WESTBOUßNE GROVE 85 TOTTENHAM COURT ROAD 
Please send all correspondence and Mail- Orders to Head Office 

LONDON W2 LONDON WI 
When sending cash with order, please include 12 }np in f for postage and handling 

Tel: 727 5641/1/3 Tel: 580 8403 
MINIMUM', CHARGE Mop. No C.O.D. orders accepted 

Open all day Saturday 
Please note that the valves offered below are not necessarily of U.K. origin 

0A2 0.88 
043 045 
OB2 0.85 
0B3 0.80 
0C3 0.88 
OD3 0.35. 
1B3GT 0.38 
1CP31 6.00 
1L4 0.20 
1R4 0.35 
1R5 0.35 
184 0.27 
185 0.25 
1T4 0.25 
1U4 0.27 
1175 0.50 
1V2 0.45 
1X2B 0.40 
21)21 0.85 
3A4 0.85 
3828 2.15 
38P1 2.75 
3Q4 0.40 
384 , 0.85 
3V4 0.45 
5R4GY 0.60 
5174G 0.33 
5U4GB 0.42 
5V4G 0.42 
5Y3GT 0.32 
5Z3 0.50 
5Z4G 0.40 
6/801,2 0.75 
6484 0.35 
64F44 0.50 
64G7 0.40 
64H6 0.50 
64J8 0.80 
64E5 0.30 
64K6 0.57 
64L3 0.43 
64L5 0.20 
64M5 0.82 
64M6 0.33 
64Q5 0.86 

6446 
641t5 
64116 
6ÁR111.25 
6485 
642i7G 
64F6 
64176 
6ÁV6 
64W84 
6B46 
68E6 
6Bp'5 
6BP6 
68116 
6BJ6 
6BK7A 
6Bt5 
6B 
68Q5 
6BE8 
6887 
6BW6 
6BW7 
6BX6 
6826 
6C4 
6C5GT 
6C86 
6CD6G41.15 
6C07 
6C116 
6CL6 
6CW4 
6C25 
6C17 
6D0 
6DC6 
6DK6 
6DQ6B 
61)94 
6EÁ8 
6E117 
6EJ7 
6EW6 

015 
0.35 
0.40 

0.35 
0.80 
0.30 
0.25 
0.30 
0.55 
0.25 
0.30 
0.80 
0.50 
0.45 
0.46 
0.55 
0.43 

6 0.40 
0.25 
0.65 
1.30 
0.85 
0.70 
0.25 
0.35 
0.33 
0.40 
0.80 

0.50 
0.55 
0.50 
0.88 
0.48 
0.65 
0.45 
0.75 
0.48 
0.63 
0.75 
0.58 
0.80 
0.35 
0.65 

6F1 0.70 
6F5 0.50 
8F6G 0.30 
6F11 0.88 
6F13 0.88 
6F14 0.65 
6F15 0.85 
6F18 0.45 
6F23 0.80 
6F24 0.75 
6F25 0.75 
6F26 0.35 
6F28 0.60 
6J4 0.50 
6J5GT 0.80 
6J7 0.45 
6K6GT 0.55 
6K7 0.35 
6K8G 0.35 
6K25 0.75 
6L6GT 0.45 
6L7 0.40 
6L18 0.45 
6LD20 0.40 
6N7GT 0.40 
6P1 0.60 
6P25 1.25 
6P28 0.65 
6Q7 0.40 
6847 0.40 
6807 0.35 
69K7 0.35 
681,7GT0.35 
68N7GTO.35 
69Q7 0.40 
69R7 0.40 
6T8 0.85 
6U4GT 0.80 
6U84 0.40 
6V6GT 0.38 
6X4 0.80 
6X5GT 0.86 
6X8 0.55 

Ú 
0.65 

7Y4 0.60 

9BW6 0.50 
10C2 0.50 
IOD1 0.50 
101)2 0.40 
10F1 0.90 
10F9 0.50 
10F18 0.45 
IOL1 0.45 
1OLD11 0.80 
10P13 0.55 
10P14 1.10 
12485 0.80 
124C6 0.40 
124L5 0.45 
124Q5 0.43 
124T6 0.80 
124T7 0.38 
124U6 0.30 
124177 0.30 
124V6 0.33 
12AV7 0.50 
124 %7 0.80 
124Y7 0.70 
12B44 40.55 
12846 0.35 
12BÁ7 0.35 
1213E6 0.85 
12BH7 0.40 
I2BY7 0.55 
12K5 0.55 
12K7GT0.85 
12Q7G 0.80 
123147 0.85 
1437 0.80 
20131 0.45 
20L1 1.10 
20P1 0.50 
20P4 1.10 
20P5 1.20 
2505 0.50 
25L6GT 0.45 
25Z4G 0.80 
25Z6GT0.65 
3045 0.45 
304E3 0.40 

First'., Quality Fully Guaranteed 
- 

^. 

ECC85 0.40 
ECC88 0.40 
ECCB9 0.50 
ECC91 0.20 
ECC189 0.60 
ECF80 0.85 
ECF82 0.35 
ECF86 0.65 
ECF8041.50 
ECH42 0.70 
ECH81 0.80 
ECH83 0.40 
ECH84 0.45 
ECL80 0.40 
ECL81 0.45 
ECL82 0.86 
ECL83 0.65 
ECL84 0.55 
ECL85 0.55 
ECL86 0.40 
ECLL800 

1.50 
EF37A 0.60 
EF39 0.90 
EF40 0.50 
EF41 0.65 
EF42 0.70 
EF80 0.25 
EF83 0.55 
EF85 0.35 

EF86 0.80 
EF89 0.28 
EF31 0.33 
EF92 0.40 
EF95 0.80 
EF97 0.85 
EP98 0.65 
EF183 0.30 
EF184 0.35 
EF800 LOO 
EF804 1.25 
EK90 0.80 
EL33 1.25 
EL34 0.50 
EL36 0.50 
EL37 1.25 
EL41 0.55 
EL42 0.58 
EL81 0.55 
EL83 0.42 
EL84 0.25 
EL85 0.43 
EL86 0.40 
EL90 0.35 
EL95 0.35 
EL803 1.00 
EL821 0.55 
EL822 0.90 
ELLSO 0.75 
E0134 0.90 
EM71 0.75 
EM80 0.40 
EM81 0.60 
EM84 0.35 
EM05 1.00 
EM87 0.55 
EN91 0.35 
EY51 0.40 
EY80 0.45 
EY81 0.40 
EY83 0.55 
EY86 0.40 
EY87 0.43 
EY88 0.43 
E 40 0.45 

EZ41 0.45 
EZSO 0.26 
EZ81 0.28 
GY501 0.80 
GZ30 0.40 
GZ31 0.38 
GZ32 0.48 
Om- 0.70 
0234 0.80 
HABC800.40 
11K90 0.85 
KT66 2.05 
KTSB 2.60 
N78 1.45 
PABC800.40 
PC86 0.80 
PC88 0.60 
PC97 0.50 
PC900 0.48 
P0084 0.40 
PCC85 0.40 
PCC88 0.55 
PCC89 0.50 
PCC189 0.55 
PCC8050.85 
PCC806 0.80 
PCFSO 0.30 
PCF82 0.85 
PCF84 0.50 
PCF86 0.60 
PCF87 0.05 
PCF8010.50 
PCF8020.50 
PCF805 0.75 
PCF806 0.70 
PCF808 0.75 
PCH2000.70 
PCL81 0.50 
PCL82 0.85 
PCL83 0.85 
PCL84 0.45 
PCL85 0.40 
PCL86 0.46 
PCL88 0.90 

I PCL800 0.98 

POL801 6.70 
P14500 L50 
PF86 050 
PF818 0.85 
PFL2000.70 
PL33 0.35 
PL36 0.55 
PL81 0.50 
PL82 0.45 
PL83 0.45 
1'1,84 0.40 
PL302 0.80 
PL504 0.80 
PL508 0.90 
PL509 1.30 
PL801 0.80 
P3184 050 
PY31 0.80 
PY33 0.63 
PY80 0.86 
PY81 0.30 
PY82 0.30 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.60 
PY801 0.50 
PZ30 0.85 
QQV2.62.15 
QQV03 -10 

1.25 
QQV03.204 

5.25 
QQV06.44 

5.50 
TT21 2.65 
TT22 2.80 
U18/20 0.75 
U25 0.75 
U26 0.75 
0131 0.45 
U37 1.60 
U52 0.38 
U76 0.30 
U78 0.80 

U191 0.75 
17201 0.35 
U281 040 
U282 0.40 
17301 0.40 
U403 0.50 
U404 0.40 
U801 LOO 
UABC80 

0.35 
UAF41 0.60 
UAF42 0.56 
UBC41 0.50 
UBC81 0.40 
UBF80 0.40 
UBF89 0.35 
UBL1 0.50 
UBL21 0.80 
UC92 0.85 
UCC85 0.40 
170F80 0.55 
UCH21 0.60 
UCH42 0.70 
UCH43 0.75 
UCH81 0.35 
UCL81 Q.60 
UCL82 0.86 
UCL83 0.60 
17F41 0.80 
1.7F42 0.60 
UF43 0.60 
UF80 0.85 
13085 0.40 
UF89 0.85 
ÚL41 0.66 
UL84 0.80 
UM84 0.20 
01Y1N 0.50 
Ú2T11 0.85 
ÚY41 0.45 
ÚY82 0.50 
ÚY85 0.80 
W729 0.80 
Z759 1.85 
380313 0.90 

ELECTRONIC 
30CI 0.30 
30015 9.80 
30017 0.85 
30018 0.75 
30F5 0.85 
30FL1 0.70 
30FL12 0.93 
30FL14 0.75 
30L1 0.40 
30L15 0.85 
30017 0.80 
30P12 0.80 
30E19 0.80 
30PL1 0.70 
30PL130.98 
30PL14 0.90 
35A3 0.55 
3545 0.75 
35B5 0.65 
35C5 0.40 
35D5 0.70 
35L6G7I0.50 
35W4 ',0.30 
35Z3 ',0.60 
35Z4G 0.30 
35Z5GT',0.40 
5045 ',0.70 
5085 ':0.45 
5005 0.40 
50CD6G1.65 

- 

50L6GT0.50 
8542 0.40 
90AG 2.40 
90AV 2.50 
9001 0.60 
90CV 1.25 
807 0.50 
813 3.75 
866A 0.75 
5642 0.65 
6080 1.50 
6146 1.50 
6360 1,25 
6870 2.50 
6939 2.15 
7199 0.75 
.7360 1.80 
7586 1.25 
7895 1.25 
9002 0.85 
9003 0.50 
AZI 0,48 
AZ31 055 
CBL1 0.80 
CBL31 0.90 
CY31 0.85 
DAF96 0.42 
DF96 0.42 
DK40 0.55 
DK92 0.50 

- 

apAND 

- 

VALVES 
DK96 0.42 
DL96 0.42 
DM160 0.65 
DY86 0.88 
DY87 0.35 
DY802 0.50 
E88CC 0.65 
E180F 0.95 
E810F 2.90 
EABC800.85 
EAF42 0.55 
EBC33 0.50 
EBC41 0.55 
EBC81 0.30 
EBF80 0.40 
EBF83 0.40 
EBF89 0.30 
EC53 0.60 
EC86 0.60 
EC88 - 0.60 
EC90 0.33 
EC91 0.50 
EC92 0.35 
EC93 0.50 
EC8010 2.25 
ECC40 0.80 
ECC81 0.83 
ECC82 0.80 
ECC83 0.80 
ECC84 0.80 

TRANSISTORS 
2x404 0.17 
2N444A 0.25 
276696 020 
2N697 013 
2N698 0.40 
2/4705 0,70 
2/7706 015 
2N708 0.20 
2N753 0.25 
2 /7929 0.30 
2N930 0.35 
2N987 0.86 
2N1131 0.45 
2N1132 0.46 
2E1184 1.25 
2N1302 0.20 

2N130Á 0.25 
2N1305 025 
2N1306 0.25 
2N1307 0.80 
2x1308 0.40 
2N1309 0.35 
2N1613 0.25 
2N1711 0.30 
2N1756 0.75 
2N2147 0.76 
2N2160 1.25 
2172217 0.30 
2/62218 0.40 
2N2219 0.45 
2N23694 0.25 
2N2477 0.85 
2N2646 0.60 
2N2905 0.50 
2x2923 0.15 
2N2924 0.15 
2E2926 0.15 
2x3053 0.30 
2N3055 0.75 
2N3133 0.35 
2173391 0.50 
2x3392 0.20 
2x3392 0.15 
2N3393 0.15 
2x3394 015 
2N3395 0.20 
2x3402 0.15 
2173403 0.15 
2/73404 0.35 
2x3414 0.20 
2N3415 0.15 
2x3416 0.25 
2N3417 0.25 
2173702 0.15 
2x3703 0.15 
2x3704 0.20 
2x3707 0/0 
2N3709 0.15 
2x3710 0.15 
2N3ß19 0.35 
2x3906 0,30 
28002 1.00 
28004 1.00 
28034 1.00.'. 

28102 0.40 
29104 0.50 
28701 0.50 
29702 0.50 
28746 0.80 
AC113 0,15 
AC125 0.30 
AC126 0.25 
AC127 0.20 
AC128 0.20 
AC132 0.55 
AC153 0.25 
AC156 0.23 
AC156 0.28 
ÁC167 0.20 
AC176 O.29 

ÁC187 0.80 
AC188 010 
ACY17 0.30 
ACYlß 0.20 
ACY39 0.25 
ACY20 0.20 
ACY21 0,20 
ACY22 0.15 
AD140 0.80 
A14149 0.50 
AD161 0.35 
AD162 0.35 
AF114 0.25 
AF115 0.30 
AF116 0.25 
AF117 0.20 
ÁF118 0.45 
AF125 0.25 
AF127 0.25 
ÁF178 0,40 
AF180 0.36 
ÁF181 0.35 
AF186 0.50 
AF239 0.40 
ASYO6 0.45 
A8Y27 0.25 
Á8Y27 0.30 
ASY28 0.80 
ASY29 0,30 
ASY54 0.25 
A9Y74 0.50 
ASY77 0.35 
ASY82 0.20 
ASY86 0.20 
ASZ16 0.70 
A8Z17 0.75 
ASZ18 0.75 
ASZ21 0.50 
BC107 0.15 
BC108 0.15 
BC109 0,20 
BC113 0.40 
60118 0.30 
BC134 0.80 
BC147 0,20 
BC148 0.15 
BC149 0.15 
BC152 0.15 

BC175 0.25 
BCY30 0.85 
BCY33 0.26= 
BCY34 0.80 
BCY72 0.20 
BCZ11 0.40 
BD121 0,80 
BD123 0.95 
BF115 0.20 
8F167 0.26 
8E173 0.80 
8F181 0.26 
BF184 0,20 
BF184 0.25 
BF195 0.20 

0.15 
BF196 0.20 

BFW87 0.80 
BFW88 0.25 
BFW89 0.28 
BFW91 0.20 
BF %8B 0.E5 
BFY17 0.40 
BFY19 0.80 
BFY50 0.25 
BFY51 0.20 
BFY52 0.25 
BSY26 0.25 
BSY27 0.30 
B8Y28 0.30 
BSY65 0.20 
6ßY954 0.20 
0C16 0.75 
0C22 0.65 
0C23 0,80 
0C24 0.80 
0C25 0.40 02i.e. 
0C2ß 

0.80 
0.60 

0C29 0.86 
OCIO 0.75 
0C35 0.50 
OC36 0.80 
0C42 0.80 
0C44 0.20 
0C45 0.20 
0070 0.20 
0071 0.15 
0072 0.25 
0073 0.40 
0075 0.25 
0076 0.25 
0078 0.25 
0078D 0.20 
0081 0.25 
0081D 0,15 
0083 0.20 
OC139 0.35 
0C140 0.40 
OC141 0.80 
0C170 0:25 
0C171 0,25 
0C200 0.80 
OC202 0.85 

SYNCHROSCOPE 

3 -in tube', 
bright die lay in 
Bandwul d. 10 
1.2.5.10 - 100- 
running (me 
crystal : ibrator 
20 -100 µ 'sec 
Amptitu.': calibrator 
Input att:nuator 
Power Sn plies 

PRICE ' ^,00. 

TYPE 
,,,. 

C1 -5 

giving 

pre-set at 
Free - 

built -in 
.2 -'_ -5- 

TWO NEW MULTIMETERS 
FROM RUSSIA 

- 

£' 

,.Öefu jyPe 0431 Z 
A 1111N V4á l3 

,q-0°i with AC current ranges 

Time r4312-Low sensi- 
\' tivity instrument 31O L (687 

o.p.v.) 1%- accuracy on 
DC and 1.6 °ó on AC. 9 current ranges on DC (300µA to BA) 

and 8 current ranges on A0 (1 -5mÁ to 6A). 9 voltage ranges 
0.3 to 900V AC /DC. Reostance 0.2 to 30k 12. Mirror scale, 

PRICE, complete with leads and steel carrying case 89.75 

TYpe U4313- 20,000 o.p.v. DC and 2,000 o.p.v. on AC. 
8 DC current ranges 60µA to 1.5A. 6 AC current ranges 
0.6 to 1.5A. 9 DC and AC voltage ranges 3.5 -500V. Resist- 
ance ranges 0 5- 500kß. Accuracy 1.5% DC and 20, AC. 
Mirror scale. 
PRICE, complete with teat leads and steel carrying case 

£10.50 

C 

g 
.Z 

® 
- 

with Hight. is 
full daylight. 

c /s-10 mots. Triggered 
3004000 -3000 µsec 
base 20 c ¡e to 2000kc 

providing timing 
+ 5 %. 

directly calibrated 
1 -10 -100. 

127/230v AC. 

Packing and carriage 

, 

lid s 

d !1 

ße4,' 
I:. {. 

viewing hood, 

sweep 
per stroke. 

/e with 
marks at .05- 

in volts. 

1.50 

MDIIATIIRE CERAMIC CAPACITORS 25V WORMING 

5% tolerance 22-27-33-39-47-56- 68 -82- 100 -120 -150- 
180 -220 -270- 330- 390- 470 -560 -680 -820- 1000pF 
Ali at BOnp per twenty. 

+50% -20% tolerance 1500 -2200 -3300- 4700 -6800 -10000 
-15.000 pF -All at 28np per twenty. 

tß0 % -20% tolerance 0.022 -0.033 -0.047 µF. 
AU at 28np per twenty. 

Minimum orders 20 of one Size. 

100 -AMP THYRISTORS 

C 100 -1514 150 p.i.v. £1.75 
C 100.á01A 300 p. 2E.50 
C 100 -3514 360 p.i.vo. 23.00 
C "100 -401A 400 p.i.v. 28,60 

Mini um Gate Firing Voltage is 3V at 15oms. 

SOLID STATE LIGHT EMITTING 
DIODES MV10B 

T018 ou ins. Brightness 500 FT -L at 50mA. Forward 
voltage 05 to 2V. Diode gives bright red pinpoint of 
light wh -n Supplied from a 2V Source. Lene diameter 
0.170in. PRICE 21.05 

HALF WAVE 
BY101 
1174002 
BY125 
IN4004 
BY130 
BY127 

SILICON WIRE ENDED RECTIFIERS 

50 p.i.v. 1 Amp 1ns 
100 p.i.v. IAmp 1Onp. 
200 p.i.v- 425mA Me 
400 p.i.v. 1 Amp 120s 
450 p.i.v. 800 mA lOnp 
600 p.i.v. 1 Amp lbnp 
800 p.i.v. i Amp l6np 
800 p.i.v. 11 Amp 2Onp 

OUR N W 1970/1971 CATALOGUE I8 NOW READY 

AND A' AILABLE FREE OF CHARGE. PLEASE 

SEND UARTO STAMPED AND ADDRESSED 

ENVEL PE FOR THIS VALUABLE SOURCE OF 

REFER NCE LISTING MANY THOUSAND TYPES 

OF VA ES, SEMICONDUCTORS, TUBES ETC. 
- 

- 

IN4006 
BY105 

INTEGRATED MONOLITHIC DUAL OPERATIONAL 
AMPLIFIER MC1485P 

Two identical amplifiers in 14 -pin dual- inline epoxy 
package. 400mW dissipation. Typical open loop voltage 
gain 7000. Max, differential input t 5V. Power supplies 
6 to 9V. Max. frequency 1 mots. 22.00. 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it to 
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has 
successfully trained thousands of men at home - equipped them for 
higher pay and better, more interesting jobs. We can do as much for 
YOU. A low -cost B.I.E.T. Home Study Course gets results fast - 
makes learning easier and something you look forward to. There are 
no books to buy and you can pay -as- you -learn on `SATISFACTION 
- OR REFUND OF FEE' terms. If you'd like to know how just a 
few hours a week of your spare time, doing something constructive 
and enjoyable, could put you out in front, post the coupon today. 
No obligation. 

NIIWHICH SUBJECT WOULD INTEREST YOUPor 
Mechanical 
A.M.S.E. (Mech.) 
Inst. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elce. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Flee.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAA IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.CAV.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
.Clerk of Works 
Building Draining 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
'limber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
O' and 'A' Level 

subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Drawing 
French 
Germ it 
Russian 
Spanish 
Biology 
D.I.E.T. and its 
associated schools 
have recorded well 
over 10,000 G.G.E. 
stEcesses at 'O' and 
oF level. 

WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City &Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

THEY DID IT -SO COULD YOU 
"My income has almost trebled ... my life is 
fuller and happier." Case History G/321. 

"In addition to having my salary doubled, 
my future is assured." Case History H/493. 

"A turning point in my career you have 
almost doubled my standard of living." 
Case History K/662. 

"Completing your Course meant going from 
a job I detested to a job I love." Case 
History B/461. 

FIND OUT FOR YOURSELF 
These letters and there are many more on 
file at Aldermaston Court speak of the 
rewards that come to the man who has 
given himself the specialised know -how 
employers seek. There's no surer way of 
getting ahead or of opening up new oppor- 
tunities for yourself. It will cost you a stamp 
to find out how we can help you. 

7/reel 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

TECHNOLOGY ENGINEERING 

Dept D258, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
p -MI NE B - - - Mi NM 11. - N 

To: B.I.E.T., Dept D258, Aldermaston Court, Reading RG7 4PF 
- 

Please send me book and details of your Courses in 

' Name Age 

Address 

Occupation 
. 453 A 

BIEN-IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01 -634 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand -Gordon and Goteh ( Allia) Ltd.; South Africa -Central News Agency Ltd.; Rhodesia and Zambia -Kingston Ltd.; East 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one year to any part of the world 22.60. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 

otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti. 
Toted condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-Fj -COMPONENTS TEST PA. DISCOTHEQUE ELECTRONIC ORGANS °'MAIL ORDER 

HENRYS RADIO 

M ®RF 0 f E I RYII ///NO AT l 0 f V 
AP /C ES A`f VA XKS fR 0 6 1 / 1 f NR Y'S 

"Components from stock for 
almost all published designs. 

COMPLETELY NEW 
10th EDITION 
CATALOGUE ..- 

pages fully 
detailed and 
illustrated 
covering every 
aspect of 
Electronics 
-plus data and 
Information 

Phl/S7FIVE JOPVOUCHERS 
FOR USE WITH PURCHASES 

FREE to Industry, Educational or any Organisation, 
including Schools and Colleges etc. 

Apply on Official heading to our "303" address. 

A NEW HENRY'S CATALOGUE IS 
A MUST FOR ELECTRONICS TODAY! 

íO,000 
4 Stock lines 

at Special 
Low Prices and 

Fully Guaranteed 

To Henry's Radio Ltd. (Dept. P.W.) 
3, Albemarle Way, London, E.C.I. 

Please send copies at 55p each Post Paid 

I enclose Cheque /PO for 

(Use BLOCK CAPITALS -cut out and send with 
Cheque or Postal Order (No cash please) Use only 
for ordering catalogue) 

Name 

Address 

Allow 7 -10 days from date of posting. 

P.W. 

TRANSISTOR 
AMPLIFIERS 
NEW RANGES NOW IN STOCK 

(Leaflets Ref. No. 6 and 8) 
Post etc. 20p 

4 -3004 TR 9V 300mW £175 
104 4TR 9V IW £2.12 
304 4 TR 9V 3W £2.47 
555 6 TR 12V 3W £2.75 
PA7 6 TR 16V 7W £3.62 
608 6TR24V IOW E4.12 
410 4TR28V IOW f4.97 
MPAI2 /36TR 18V 12W f450 
MPAI2 /156TR36V12W f5.25 
Z30 9 TR 30V 20W £3.75 
PA25 10 TR (Spl) 25W £7.50 
Z50 30V 40W £5.47 
PASO 12TR (Spl) 50W £9.50 
100 100W with Power Supply £45.00 

Post 45p 

OPTIONAL POWER SUPPLIES 
Post etc. 20p. 
P500 (One or Two) for 104, 304 
PS20 (One or Two) for PA7 
MU24/40 (One or Two) for MPAI2 /3 or MPAI2 /15 
PZ5 for Z30 £3.97 or PZ6 for Z30 
PZ8 for Z50 15.97 Transformer 
P I I for 608 £2.87 PIS for 410 
MU442 for I or 2 PA25 or I only PASO 

HI -FI TO SUIT 

EVERY 

POCKET 

FROM 

NEW MINIATURE 

LOW COST 

AMPLIFIER 

£2.62 
£3.47 
£4.50 
£6.97 
£2.25 

'£2.62 
£6.50 

CHOOSE 100 SYSTEMS 
and a complete range of 
individual units in stock - 
Demonstrations all day - 
visit our new Hi Fi Store. 
LOW CASH OR CREDIT/ 
HP TERMS (Credit terms 
from 130 purchase -callers 
only). 
FREE -Stock list No. 
16, 17 on request - 
BEST VALUE IN U.K. 

GARRARD TAPE DECK 

MODEL 4 -300 

9 
volt 

opated or 
mains unit optional 

( p). IOmV 
adjustable sensitivity. P/P output for 
3 -8 ohms. Fitted volume control and 
leads. Size 55" x I (S" X 5 ". Thousands 
of uses -takes magnetic, dynamic and 
crystal inputs direct. Output 300mW- 
very high gain -built in rectifier circuit. 
Complete with FREE leaflet No. 8. 

PRICE f I 75 
PP ISP 

9 volt operated 2 -speed 
tape deck fitted Record/ 
Replay track and Erase/ 
Bias Osc. Head. Complete 
with Oscillator /Record 
head circuit. Unit size 
9" x 6á" x II" and 2 +" 
below motor board. Takes 
up to 4" spools. Supplied 
Brand New. 
Price f9.97 P. & P. 33p 
3a' Tape 300' and spool 40p 

HENELEC EQUIPMENT 
(as previously advertised) 
SELF -POWERED SILICON 
PRE -AMPLIFIERS 
FET.154 Stereo £16.50 Post 25p 
FET.9 /4 Mono with mike mixer £1250 
Post 20p 
SILICON POWER AMPLIFIERS 
FOR USE WITH ABOVE 
PA25 25 watts into 8 ohms E7.50 

Post 20p 
PASO 50 watts into 4 ohms £9.50 

Post 20p 
MU442 Power Supply for I or 2 
PA25's or I only PAS() £6.00 Post 20p 
PACKAGE DEALS 
FET.9 /4 plus PA25 plus MU442 £25 

Post 40p 
FET.9 /4 plus PASO plus MU442 E27 

Post 40p 
FET.154 plus 2xPA25 plus MU442 £36 

Post 50p 
FET.I54 plus 2xPA50 plus 2xMU442 

£40 Post 50p 
NO SOLDERING -JUST EDGE 

CONNECTORS AND 
DIN PLUGS /SOCKETS 

FREE BROCHURE No.25 

BUILD YOURSELF A QUALITY RADIO 
Excellent printed circuit 
design with full power 
output. Fully tuneable on 
both MW /LW bands. 7 
Mallard transistors. Fitted 
5M. speaker.. Room filling 
power. Easy to build with 
terrific results. Two colour 
leather -cloth cabinet with 
silvered front. All local 
and continental stations. 
Complete detailed instruc- 
tions. 
Total cost E6.98 p.p. 35p. All parts sold separately. 
Ask for leaflet No. 1. 

SINCLAIR PROJECT 60 PACKAGE DEALS 
2xZ30 amplifier, stereo 60 pre -amp, PZ5 power supply, 
£16.75. Carr. 40p. Or with PZ6 power supply £18.25. 
Carr. 40. 2xZ50 amplifier, stereo 60 pre -amp. PZ8 power 
supply. £20.25 Carr. 40p. Transformer for PZ8 f2.25 
extra. Any of the above with Active Filter unit add £4.75 
or with pair Q16 speakers add £15. Also new FM Tuner 
f21. 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS 
300 kc /s BAND -WIDTH, 
PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. 
MONO AND STEREO. 
A popular VHF FM Tuner for 
quality and reception of mono 
and stereo. There is no doubt 
about it -VHF FM gives the 
REAL sound. All parts sold 
separately. 
Free Leaflet No. 3 & 7. 
TOTAL £6.97 p.p. 20p. Cabinet IOOp. Decoder Kit £5.97 
Tuning meter £1.75 
Mains unit (optional) Model PS900 £2.47 
Mains unit for Tuner and Decoder P5(200 £2.62 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -402 4736 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.Z. 
Tel: 01.- 4025854 

Electronic Organs, 
P.A. & Discotheque Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01 -723 6963 

OPEN 9 a.m. to 6p.m. MONDAY TO SATURDAY -'9 a.m. to t p.m. THURSDAYS - OPEN ALL DAY SATURDAY 

Mail Orders. Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel : 01 -723 1008/9 
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