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WIDE-RANGE LF SIGNAL GENERATOR 
CONVERTER FOR 10/15m. BANDS 
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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 ¡ - 3.2 mm CHISEL FACE 

B 14 3 k" - 2.4 mm CHISEL FACE 

B 24 i - - 4.76 mm 
FACE 
SCREWDRIVER 

B 12 3° - 4.75 mm EYELET BIT 

i I / 
B 58 -r 

e - 6.34 mm CHISEL FACE 

LONG LIFE 

B 42 LL 3Ir - 4.75 mm CHISEL FACE 

B 38 LL - 3.2 mm CHISEL FACE 

B 14 LL i4 - 2.4 mm CHISEL FACE 

B 44 LL - 4.75 mm 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. 

ADCbLS 
(Rege rear. mare) 

Write for 
price list 
and 
catalogue 

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

Telephone: 01.622 0291/3 Telegrams: Soljoint London Telex Telex: Adcola London 21651 

JACKSON 
the big name in PRECISION components 

MINIATURE TUNING CAPACITORS 

TYPE "00" The Jackson 'O' range 
contains six basic types of 
different air -dielectric 
tuning capacitors with a 

wide variation of capacities 
available in each type. In 
addition, there are optional 
extras such as concentric - 
spindle slow- motion drives, 
built -in trimmers and 
plastic covers. The 
maximum capacitance per 
section ranges from 12, 18 or 24 pF for 
pF for AM types. 

* Type 00 miniature twin capacitor at * Type OFM two -gang for FM at * Type O two -gang for AM at 

Write for literature 

FM types to 420 

12/6 each 
12/9 each 
12/9 each 

JACKSON BROS. (LONDON) LTD. (Dept. P.W.) 
KINGSWAY -WADDON, CROYDON, CR9 4DG 
Phone Croydon 2754 -5 (01 -688) Grams: Walfilco, Croydon 
U.S. Office: -M. SWEDGAL 
258 Broadway, New York. N.Y. 10007 

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

": 

PHOTOELECTRIC KIT 

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

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL 21.0.0 
Australia, New Zealand, 

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

RE'tI and Plans for Building 
'ER 10 Advanced Designs 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: I Invisible -Beam Projector and I Photocell 
Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms. Counters, Door 
Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors. 2 45- degree wooden blocks. Infa -red filter. projector 
lamp holder, building plans, etc. Price 19/6. Postage and Pack. 1/6 (U.K.). Commonwealth: 
Surface Mail 221 -: Air Mail RI -. 

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

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm. Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor. 3 Transistors. Chassis. Plastic Case. 
Resistors. Screws, etc. Full Size Plans, Instructions. Data Sheet "10 Advanced Photo- 
electric Designs ". 
Price 19/6. Postage and Puck. 1/6 (U.K.). Commonwealth 2/ -; Air Mail 4/ -. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses. Infra -red Filter. Lampholder. Bracket, Plans. etc. Everything 
(except plywood) to build I miniature invisible beam projector and photocell receiver for 

Priwith 
Junior Photoelectric Kit. 

ce 10/6. Post and Pack. 1/6 (L. C.1. Commonwealth: Surface Mail 2/ -; Air Mail 4/ -. 

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

Send a S.A.E. for/all details, a brief description und Photographs of all Kits and al)52 Radio. 
Electronic and Photoelectric Projects Assembled. 



PREMIER STEREO SYSTEM "ONE" Consist, I an all transistor stereo amplifier. Garrard 2025 TIC auto 
manual record player unit fitted stereo mono cartridge and mounted in teak finish plinth with perspex cover 

and two matching teak finish loudspeaker systems. Absolutely complete and supplied ready to plug in and play. 

The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick -up, tape and tuner also 

tape output socket. Controls: Bass, Treble, Volume. Balance, Selector. Power on off, stereo mono switch. 
Brushed aluminium front panel Black metal case with teakwood ends: Size 12 x 5} x 3 4in. high (Amplifier 
available separately if required £14.19.6. Carr. 7/6.) 

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

PRIRIaCE " Gns. ° 85f- 

TELETON SAQ203E STEREO AMPLIFIER ALBA UAIOOD ALL TRANSISTOR 
STEREO TUNER AMPLIFIER 

"NOVA" 505 STEREO AMPLIFIER 

A email but powerful amplifier designed for stereo hi -fl 
reproduction. 10 watts per channel muele power. Inputa 
for Gram (Magnetic and Cryeta0, Tuner and Auxiliary. 
Tape Record output. Controls: Volume, Balance, Base. 
Treble, Stereo /Mono elide switch. Stereo headphone 
rocket. Attractive oiled walnut cabinet with benched 
aluminium front panel. List Price £28.7.0 

OUR 22 Gns. P. A P. 
PRICE 30 /- 

PREMIER STEREO SYSTEM " FOUR " 
Teleton SAQ203E Amplifier (as above) 823.2.0 

111.19.8 
16.19.8 

Teak base and cover .. .. 65.10 .0 
Pair of Hi. Fi Enclosures fitted E.M.I. 

Speakers .. .. .. .. 128.5.0 

Total cost if purchased separately .. 673.16.0 

65 G n s. PREYIO11111" 
PH 

Can. 
35/- 

Covers Long, Medimu and Short Waves pine VHF /FM 
with built in stereo decoder and A.F.C. Output 15 watts 
r.m.s. per channel into 8 ohms (distortion less than 
P3 %). Response 20Hz- 20kHz. Inputs for Magnetic and 
ceramic p,u. and Tape. Tape outlet socket. Tuning, 
Volume, Baas, Treble and Balance controls. Posh button 
selector. Black leatherette top, teak ends and brushed 
aluminium front panel. 

PR LEIER 
£61.11.6 

Carriage 

VERITAS V -149 MIXER 
Battery operated 4- channel audio mixer providing tour 
separate inputs. Size 6 x 3 x lin. suitable for rry.tal micro 
phone low impedance micro- 
phone, with transformer, 
radio, tape etc. Max. input 
1.5V. Max. output 219v. Gain 
6 dB. Standard lack plug 
rocket inputs, phonoplugs 
output. Attractive teak 
wood grain finish case. 

YODEL 59/6 or 69/6 

PREMIER STEREO SYSTEM "FIVE" 
Alba DA100D Tuner /Amplifier .. 167.11.6 
Garrard SP25 .. .. .. 211.19.6 
Shure M3D .. ., .. 86.19.6 
Teak base and cover .. .. 15.10.0 
Pair of Hi -Fi Enclosures 

fitted E.M.I. Speakers 828.5.0 

Total cost if purchased separately 1118.5.6 

PREMIER 
CEI £110 á¡': 

A superb etereo amplifier offering every facility for the 
bi -fi enthusiast. Output 5 watts per channel. Frequency 
response 40- 20,000 Hz f 3dB. Inputs for radio, P.U. 
Ceramic, P.U. Magnetic Tape. Separate bass and treble 
controls. Volume and Balance controls, Mono Stereo 
Switch. Also features headphone socket and tape output. 
Teak case with attractive illuminated front panel. Size 
14 x 9) x akin. A.C. 200/250V. 

WONDERFUL VALUE Cr. 
ONLY 

PREMIER STEREO SYSTEM " THREE " 
Nova 505 Amplifier (as above) .. 81818.0 
Garrard SP25 .. .. .. 811.19.6 
Sonotone 9TAHCD .. .. .. 82.18.0 
Teak base and cover .. 85.10.0 
Pair of HI -Fl Enclosures fitted E.M.I. 

826.6.0 

Total cost if purchased separately .. .. 065.7.6 

PREMIER 55 G n s. 

VERITAS V -313 TAPE HEAD DEFLUXER 
A must for all tape 1 Tape 
heads become permanently 
magnetized with t nee: 
this leads to background noise 

that prevents perfect recordings. Simply 
applied to recording head the V313 
leaves head free of magnetism. Cleans ?Alas P. A P. 
any tape head in seconds. J"p 116. 

" VERITONE " RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the moat permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 

LPS i' 250' P.V.C. 5/6 
TT3 3' 460' POLYESTER 7/6 
DTI 31' 600' POLYESTER 11/6 
SP6 5' 600' P.V.C. 8/6 
LPS 5' 900' P.V.C. 10/- 
DT5 5' 1200' POLYESTER 16/- 
TAPE SPOOLS 3' 11 -, 6'. sr. 7' 1/9. 

LPI 51' 1200' P.V.C. 12/S 
DTI 51' 1800' POLYESTER 22/0 
TTI 51' 2400' POLYESTER 37 /I 
8P7 7' 1200' P.V.C. 12 /6 
127 7' 1800' P.V.C. 115/- 
DT7 7' 2400' POLYESTER 25/- 
TT7 Y 3600' POLYESTER 50/- 

Poet and Packing 3' 1 -. 6', Sl', 116, 7' 2/ -. (3 reel. and over Post Freel 

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

65 P/. d P. 
4-. 

TAPE 
CASSETTES C60 CL.) 7/6 

TIHLEE FOR 21 /- 
C90 (rim) 12/6 

THREE FOR 3I /- 
C120 (m;n.) 17/6 

'FHREE FOR 51 /- 
P. A P. 1 / -. 

CASSETTE HEAD 
CLEANER 
Removes unwanted deposit. 
from delicate tape heads. 
Fite all cassette recorders- 

11/5 

PREMIER RaDIo:::: C URT RD. 

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 -I [MINA I 

89 



Mims.111Ezirm 
SCOOP qc1t,t4 3000 
CUSTOM UNIT BY FAMOUS 

BRITISH MANUFACTURER 
A deluxe custom styled and built record player unit made by world famous British manufacturer. The unit incorporates the 
renowned Garrard 3000 four speed autochanger with lightweight tubular pick -up arm FITTED WITH SONOTOME STA STEREO 
CARTRIDGE with diamond stylus. The beautifully made plinth is finished in richly figured teak veneer with tinted perspex panels 
in the lid and with attractive charcoal grey "mirror" insert panel on front.All metal trim parts are satin chrome. Blackleather grain 
underside. The lid allows the player to operate fully automaticallywhen closed and has snap action "stay" when raised. Mains socket 
and 5 pm DIN audio output socket trivet rear. Overall size 15' /, x x 14m. 

LASKY'S SPECIAL PRICE 216 .15 .0 Post 55 

fl 

l- ---t 

AUDIO TECHNICA Ca/a/aAvvazr 
SPECIAL OFFER 
AT -35X Stereo magnetic cartridge with 

elliptical diamond stylus. Fre- 
quency response 20-25 kHz ±2 dB. Channel 
separation 30 dB. Output 5mV. List Price E24.4.11. 

LASKY'S PRICE S17 .10.0 Post t=ree 
Also available AT -35 stereo magnetic cartridges with either 0.5 or0. 7 mil diamond stylus assemblies. List Price £18.10.0. 
Lasky's Price £13.10.0. Post Free 

Stereo magnetic cart.- frequency response 20-20 kHz with AT -33 0 7 mil diamond stylus. Output SmV. List £10.14.3. 

LASKY'S PRICE £7.19.6 

ADC 40 PRECISION 
PICK -UP ARM 

The ADC 40 Mk II is a complete low inertia arm with side thrust 
compensator and anti -drag lead out arrangement. Single - thrust ball bearings used at lour points. Accurately machined 
walnut non- resonant arm. Adjustable counter -weight. 
Plug -in head shell accomodate, nearly all cartridges. 
Easy installations. Built -in arm rest. Arm length - 
10V4 in. overall. Pivot to stylus tip 9 in. Rear 
overhang 1' /r in. 

List Price 
£19.1.6 

LASKY'S 
PRICE 

£8.19.6 Post 3/6 

ILW 

Pak 

Audio Development 
AD-309K 
PRECISION PICK -UP ARM 

OMPLETE WITH AD -76K 
MAGNETIC 
CARTRIDGE 

The new AUDIO D ELOPMENT precision counter -balanced 
pick -up arm -ready fitted with the outstanding AD -78K magnetic cartridge Is constructed of brass throughout, heavily 
chrome -plated; uses needle and miniature ballrace bearings; both coarse and 
One balance adjustment is provided. The fixed head has standard }in. mounting centres and Is finished In black enamel with chrome lifting spur. Completely wired, with all fixing nuts and washers. Arm rest also supplied. Tech. details: 
Overall length 285mm.; needle to pivot length 223mm.; offset angle 24e; overhang 
10mm. Requires single tarin. dia. mounting hole. 

LASKY'S PRICE £9.19.6 Pool 3!6 

AUDIO DEVELOPMENT AD -76K 
Stereo magnetic cartridge with diamond stylus eh 
Frequency response 20- 20.000Hz. 5mV output En Post 
Replacement diamond stylus Model JS.P1 3SI8 Free 

SP.25 Mk II 
THE U.K.'s MOST 
POPULAR HI -Fl 
TURNTABLE 

4 -speed single record playing 
deck features include: heavy 
precision -built turntable, pick -up 
arm bias compensation, calibra- 
ted stylus -force adjustment, 
cueing device. After play, the 
arm automatically rises. returns 
to rest and switches off motor. 
Finish: dark green polychromatic 
and silver. 

LASKY'S PRICE 111. 19 .6 
SP. 25 Mk.t1 with A.D. 76K Stereo Magnetic Cartridge :15 10 0 

OTHER GARRARD UNITS FROM STOCK 
A UTOCHANO ERS 
SL72S.. £25 0 0 
2025TC with stereo cartridge _ is 17 e 

30N complete with OTAHC stereo 
cartridge CI till s 

SINGLE PLAYERS 
AP 7S, £11.10.1 APPS with ADM mag. Cart., £21.1.0. ill Transcription Unit, MAO 

BASES AND COVERS FOR GARRARD UNITS 
T ype Wet and WBS for models 2025TC.3000. SL65B 1025. SP25 Mk II Price WBt [3.16.6. WBS t012.11. Type WB4 for models SL72B. SL75B. SL95B Price £S.12.S. Perspex covers: SPCC for WB1. [3.14.1. SPC4 for WB4 and WBS (allows unit to be played with the cove, in placel -price 24.8.0. 

SLIM 1a 
1.11 with stereo artrUge p II SUN tit 
SL7SS !72 O 

PACKAGE DEALS 
AP7S complete with AD7K Stereo magnetic cartridge teak plinth and perspex cover £30,0.0 Post 10/- SP25 Mk II complete with AMP cartridge, teak plinth i Po 
and perspex cover 

at 7/6 102$ complete with J21a5 stereo ceramic cart., teak c plinth and perspex cover r£11 10.15 Post 7/6 
Post on Garrard units: s/- extra -except ÁP75, SL75B, 51955 and 401 711 extra. Post on bases and coven S/- extra. ' 

SPECIAL OFFER -BSRUA -15 
4 speed aotochangers wish modified ILi nular'o ne arm Comp with servo cart [46 19.6 
Pont 5r- 

sxvnouEe mkn 
COMMUNICATION 

RECEIVER 
A short wave receiver, exclu - 
sive to Lasky's, at a real 
economy price. Four valve 
line up using one each.8BE8, 
6BA8, 8AV8 end BARS valves. 
gives highly sensitive recep- 
tion and powedul gain. Switch 
selected SW frequency range 
cover: 1.5 to 30 MHz in three 
separate band-spread ranges 
and full AM medium waveband 

cover in one range 550.1,600KHz.Reduction drive tuning with hair line tumor. Controls include volume on/OR'BFO, Band selector. Power -on indicator lamp. Euternal antenne 
connections and mains fuse at rear. Internal speaker plus standard Smm jack socket 
Or phones on front. For 220/240V a.c. mains operation. Strong metal cabinet finished in 

grey crackle with anodised silver front panel. Size 91 x 514 x 5Hin. Complete with 
mains lead and full instructions. 

THE IDEAL BEGINNERS RECEIVER 

PRICE ONLY ,£ 13 13 Pos 5'- 
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Audiolronics 70 JUST ARRIVED 
DIGITAL CLOCK 

The 1970 edition of Lasky's famous Audlo- Tronics co 
catalogue is now available -FREE on request. 
The 28 tabloid pages -many in full colour are 

packed with 1000'e of items from the 
largest stocks in Great Britain of every- 
thing for the Radio and HI -FI enthusiast. 
Electronics Hobbyist, 

and Corn- 
Hem. Over 

ges 

s 

a 

are rC 0 
ever exclusively 

aspect to every aspect 
HI-F1 (Including y+ g 
Le sky's budget 
Stereo Systems and 
Package Deals). 
Tape recording and tar 
Audio accessories 
All the goods shown are a 
available from any of our 
branches or by Mall Order 
to any address in the U.K. > - 

or Overseas -bringing the bene- 
fits of shopping at Lasky's to you Y"' 
in the comfort of your home. 
plus Lasky's ... 

amazing money 
aving vouchers worth , 

over 125 Os. 0. 

SEND TODAY 
Send Your name, address and 
210 

d of 
for t post and 

inclusion on 1 your name ono 
regular mailing list a.q¡t! 
THIS MONTHS ' s a 
VOUCHER WORTH 40 -! 

1UNICATION 

FOSTER "Criterion" MkII 
HIGH FIDELITY 
BOOKSHELF SPEAKER 
Another high quality bookshelf system from 
Foster. The "Criterion" Mkll is a sealed inflnete 
baffle type enclosure using 541n. bass /mid -range 
woofer with rolled cloth edge and a 24in. HF cone 
type tweeter. The compact cabinet is constructed 
of fin. laminate with handsome oiled walnut ven- 
eer finish and black woven acoustic gauze -front 
penal with satin chrome edge insert. SPEC: Fre- 
quency range 90- 20,000Hz. Power Handling 10 

watts. Impedance 8 ohms. HF cross -over. Screw 
Tag connections at rear. Size 124 x 74 x 64ín, The 
performance of the "Criterion" is superior to many 
larger and more expensive units and at Lasky's 
exclusive price offers absolutely unbeatable value. 

PRICE S,E9.10.0 2lor E17. I 0.0 
Post 

1 -7/6 
2 -I OJ- 

BONICS AS 57 

SCOOP ! 

LASKY'S 
FIRST AGAIN! 

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- 

WARD TIME ADJUSTMENT 
SHOCK AND VIBRATION 

PROOF 
BUILT IN ALARM 

BUZZER 
SILENT OPERATION 
SYNCHRONUS 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 60 min. and In conjunction with the AUTO setting will 
switch on the appliance again next morning. 
The clock measures 41W x 1111 a 310 (overall from front of drum to beck of switch). 
SPEC: 210 /240V AC, 50Hz operation; switch rating 250V. 3A. Complete with instruc- 
tions. HUNDREDS OF APPLICATIONS FOR THE ELECTRONICS HOBBY- 
SIT. 

LASKY'S PRICE £6.19.6 POST 3/6 

SPECIAL QUOTATIONS FOR QUANTITIES 

ELEGANT BUDGET 
PRICED BOOKSHELF 
SPEAKER SYSTEMS 
The AS -57 is a real space saver. This fine bookshelf high - 
fidelity speaker system will provide good quality sound 
anywhere in your home at remarkabley low cost. Designed 
for use where space is at a premium, the AS -57 system 
is ideal for the small 
apartment or isolated 
area. The special high 
efficiency 5 x 71n. full 
range speaker has e 
frequency range of 70- 
18,000 Hz with a peak 
handling capacity of 10 
watts. Imp. 8 ohms. 
Finish: oiled walnut. 
Size: 54 x153x8 }in. 

LASKY'S LIS 
PRICE per PA R Post 10/- 

COLOUR + SOUND 
DJ LIGHT CONTROL 

UNITS 
These two psychedelic light 
control units may be fed 
from the speaker output of 
the Amplifier although 
drawing virtually no signal 
themselves, they are suitable 
for connection across a 60 
watt max. amplifier. The 
signal lá fed to a thyristor 
light control unit. (In the 
case of the DJ30L, the sig- 
nal is split 3 ways, basa, 
diddle, and top, to indepen- 

dent thyristor circuits). Independent intensity controls and lights -on over -rids 
switches are provided. Outputs are to SA 2 pin sockets on the back of the instru- 
ment. Main on /off switches and pilot lights are provided. Specs: DJ1OL. Single 
channel thyristor control. 1000 watts max. light output. Input level equivalent to 
60 watts RMS into 15 ohms, or similar voltage. 220 -250V, 50-60 Hz. Size 6 a 6 x 54in. 
DJ30L 3 channel thyristor control (built -In croes- over). 1000 Watts max. light output. 
Per channel (de -rate to 800 watts per channel when all three channels are used 
simultaneously) 220/250V, 50-60 Hz. Size 6 x 10 x 54in. Complete with instructions. 
Both units are panel mounting with brushed aluminium front panel. 

DJ IOL £19.10.0 Post 316 

DJ 30L i37.10.0 Post 8/_ 

NEW NOW EAVAILABLE El1.119.6 Post 3/6 

NEW BRANCH 
We have pleasure in announcing the opening of yet another Lasky's Audio, 
Electronics and Hi -Fi Centre- 109 FLEET STREET, E.C.4. 
Here you will find the customarily wide range of everything for the audio, HI -FI 
and tape recording enthusiast, electronics hobbyist and communications ham. 
An especially comprehensive range of high fidelity equipment is presented for 
easy comparison. We look forward to welcoming you at our newest city branch. Lasly's Rad,azo Lzmitecl 

207 EDGWARE ROAD. LONDON, W.2. Tel: 01 -723 3271 HIGH FIDELITY AUDIO CENTRES 

33 TOTTENHAM CT.RD, LONDON, W1P 9RB. Tel: 01 -636 2605 42 -45 TOTTENHAM CT. RD, LONDON, W1P 9RD. Tel: 01 -580 2573 
Open all day, 9 a.m. -6 p.m. Monday to Saturday Open all day. 9a nt -6 p m. Monday to Saturday 

109 FLEET STREET, LONDON, E.C.4. Tel: 01 -353 5812 

152/3 FLEET STREET, LONDON, E.C.4. Tel: 01 -353 2833 
Open all day Thursday. early closing 1 p.m. Saturday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL STREET, TOWER HAMLETS, LONDON, El 2BN Tel: 01 -790 4821 

118 EDGWARE ROAD, LONDON, W.2. 
Open all day Saturday early closing 1 p m. Thursday 

Tel: 01 -723 9789 hPdà 
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TRANSISTORISED 
HI HI-FI 

RECORD PLAYER 
Build your awn Hi-Fi Record 

Player with the Serenede 

fully transistorised amplifier 

which cor u complete with 

2 -10" o 6" speakers and the 

latest BSR 4 Speed Stereo, 

Mono Record Changer. 

Advanced solid state amplifier 

only 4 }' deep, 14 transistors 

plus 4 diodes, separate Bass 

and Treble - 10 watts total 

power. Frequency response 

50- 15.000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 

Only 28 Gnu. 1P,ry1' 

Credit terms available, 

first monthly payment 

£3.61 followed by 9 

monthly payments of 

£3.61. (Total "Credit 
Sale" Price £33.1.8). 

Send £4.3.8 today. ' Eli MI lN 
PLEASE SEND ME 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10" x 6" speakers and the latest 
BSR Mono /Stereo Record Changer -a complete 
radiogram at halt normal price AONALY 

17 Transistors 10 diodes LJ 10 Watts Total output 
LY V 

100 P&P 
6 17/6 

EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
Credit Terms available. First monthly payment 
£4.2.2 followed by 9 monthly payments of E4.2.2. 

(Total "Credit Sale" Pries E41.1.g.) 
Send E4.19.9 today. 

POST 

THIS 
COUPON 

NOW!, 

Ad 66666 ... _ -. 

m ® 
Callers 
Welcome - -t - - -- =Mil, 

FREE DETAILS OF YOUR RANGE 

radio 100 CHASE SIDE. SOUTHGATE. Dep. P670 , 
LONDON. N.14. TELEPHONE Big 3733/9866 

=MOO 

aver for Components 
SILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT 

BC107 3/8 BD023 24/9 TIP32A 23/- 2N3055 15/9 
BC108 3/- BDY'211 24/3 T1844 1/9 2N3702 816 
BC109 8/8 BF184 7/9 T1849 2/8 2N3703 3/8 
BC158 7/8 BF194 7'- 11850 3/9 '2N3704 319 
BC182L 3/2 BFX29 10/4 2N696 4/9 2N3706 8/4 
BC183L 2/5 BFX84 6/8 2N697 5!- 3N3707 4/- 
BC184L 8/2 BFXSú 8/8 3N70ri 8/8 2N3708 2/5 
BC212L 3/9 BFY50 5/ 2111132 10/9 2N3819 9/- 
BC213L 8/9 BFY51 4/6 2N290fi l8/- 2N3820 18/9 
BC214L 9!- BFY52 5/- 2N:.9_4 4/4 2113826 5/11 
BCY70 5/4 BSY95.1 3/11 2N2935 5/3 2N4058 4/6 
BCY7L 10/4 MJ481 27/8 212926 3/- 2044059 3/5 
BCY72 4/6 MJ491 32/11 213053 6!8 3N0457 9,9 
BD121 17/3 T1P31:t 17/ 

I WATT AMPLIFIER MODULE TYPE PCMI 
This amplifier unit hi a printed circuit module Incorporating the popular and 
well tried PA234 i.e. amplifier. The unit is a complete AUDIO AMPLIFIER 
and requires no external components, you simply connect an 18 volt power 
supply and a 13 or 16 ohm speaker or head phone, even the supply smoothing 
capacitor and the output capacitor are Included! The overall dimensions, in- 
cluding capacitors are 21" z 3" x 8 ". The input for 1 watt output at 3kHz is 
typically 300mV into 100 kohols. 
This unit is available at only 36,- net rougdclo with descriptive leaflet or 70/- 
net per pair. Semi for free leaflet. 

ELECTRONIC COMPONENTS IN THE WEST MIDLANDS 
A wide range of components are available front stock for CALLERS, including 
the following: 
RESISTORS (includes Gy;, t watt, High stabs at only tr i. each in 100+ quanti- 
ties of MIXED values of vour choice in the E 10 series from l 0ohm to 10Mohm) 
CAPACITORS (includes Polyesters, polystyrene, metallized film, miniature 
electrolytica, silver micas). SEMICONDUCTOR, (includes Integrated circuits, 
transistors, diodes, rectifiers). 
PLUG ALL the usual components such an plug,. .0 Rockets, pots, Veroboard, 
etc. 

WE ARE AN INTERNATIONAL RECTIFIER SEMICONDUCTOR 
CENTRE 

)tail order, 1/6 P 6 P per order inland, Overseas at cost. min. I0 / -. Open 9.00 a.ni. 
to 12.50 p.m. 2.00 p.m. to 5.00 uni. Weekdays. 9.00 p.m. to 13.50 p.m. Saturdays. 
Please note, we will le- closed for anima holi.lov from .luny I t,,June 6 inclusi, c. 

l/gELECTRONICS LTD 

/IYeP STONE LANE KINVER 
STOURBRIDGE WORCS 
Telephone KINVER 2099 

t ttItsTsD 
PEERLESS FABRIKKERNE A/S 
COPENHAGEN DENMARK 

HIGH FIDELITY LOUDSPEAKER KIT 
SYSTEMS FOR THE HOME CONSTRUCTOR 

KIT 2 -8 
Max. Power Input 10 watts. 
Frequency Range .... 50- 18,000 Hz in 

0.57 cu. ft cabinet. 
Woofer B 65 W. 
Tweeter MT 25 HFC 
Cross -over Frequency .... 4000 Hz. 
Delivered with components for 
dividing network and drawing for 
cabinet. 
Price 

KIT 3 -25 
Max. Power Input 
Frequency Range. 

Woofer 
Mid -range 

£6 -14 -0 incl. tax. 

25 watts. 
. 40- 18,000 Hz in 

31 cu. ft. cabinet. 
CM 120 W. 
G 50 MRC. Woofer 

KIT 3-15 
Max. Power Input 15 watts. 
Frequency Range .. 45 -18000 Hz in 

1.06 cu. ft. cabinet. 
Woofer P 825 W. 
Mid -range GT50MRC 
Tweeter MT 20 HFC 
Cross -over Frequencies 750& 4000 Hz. 
Delivered with components for divi- 
ding network and cabinet leaflet. 
Price £12 -9 -5 incl. tax. 

KIT 20 -2 
Max. Power Input 30 watts. 
Frequency Range .... 40- 20,000 Hz in 

0.7 cu. ft. cabinet. 
L 825 WG. 

KIT 3 -25 

TO P. F. 6 A. R. HELME, Dept, PW6, SUMMERBRIDGE, 
HARROGATE, YORKS. 

(sole U.K. distributors) 
Please send me details on the Peerless kit system 

Name 

Address 

Tweeter MT 20 HFC Tweeter MT 225 HFC 
Cross -over Frequencies 75064000 Hz. Cross -over Frequency .. 2500 Hz. 
Delivered with ready -wired cross -over Delivered with ready -wired cross - 
network and cabinet leaflet. over network and cabinet handbook. 
Price £15.17 -6 Price £12 -12 -6 incl. tax 

Peerless Fabrikkerne A/S have over35 years of experience in acoustics and they are today the largest loudspeaker factory in Scandinavia 
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Hi -Fi DISCOUNT WAREHOUSES 
All items offered are brand new, latest models in manufac- 

turers' sealed .cartons. Fully guaranteed with after -sales service. 
Complete Free price list of over 800 items on request. 

I 

Rec. Retail Comet 
Price Price 

STEREO AMPLIFIERS 
ARENA 210 Amplifier .. £34 1 

ARMSTRONG 521 .. £52 
DULCI 207 . .. .. £25 
DULCI 207M 
GOODMANS Mexamp .. £54 
LEAK Stereo 30 Plus £53 
LEAK Stereo 30 Plus in leak 

case .. .. £59 1 

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

LINEAR LT.66 .. .. £18 1 

PHILIPS RH 591 .. .. £73 
PHILIPS RH 590 .. .. £49 
PHILIPS RH 580 .. .. £26 
PHILIPS 580.. .. .. £26 
PHILIPS 590.. .. .. £49 
PHILIPS 591 .. .. £73 
QUAD 33 Pre -amplifier £43 
QUAD 303 Main Amplifier £55 
ROGERS Ravensbourne .. £59 1 

ROGERS Ravensbourne in 
teak case .. .. .. £64 

ROGERS Ravensbrook £44 
ROGERS Ravensbrook in 

teak case .. .. £49 
ROGERS Ravensbrook 

(Chassis) .. .. £45 
ROGERS Ravensbrook 

(Chassis) In teak case .. £51 
SINCLAIR 2000 .. .. £30 
TELETON 203E .. £28 
TRUVOX TSA.200 .. £54 1 

TUNERS 
ARENA F211 with decoder £30 10 
ARMSTRONG 523 AM/FM £52 9 
ARMSTRONG 524 FM £40 4 
ARMSTRONG M8 decoder £9 10 
DULCI FMT.7 FM .. £22 1 

DULCI FMT.7S Stereo .. £31 0 
GOODMANS stereomax .. £82 10 
LEAK Troughline with MPX £51 10 
LEAK Stereofetic Chassis £59 18 
LEAK Stereofetic In teak case £67 3 
PHILIPS RH 690 .. .. £39 0 
PHILIPS 690.. .. £39 0 
QUAD Stereo FM .. £51 0 
ROGERS Ravensbourne 

Tuner with Decoder .. £61 17 
SINCLAIR 2000 £26 14 
TRUVOX FM 200 /IC with 

decoder .. .. £60 11 1 

TUNER /AMPLIFIERS 
ARENA 2400 with MPX £90 
ARENA 2600 Stereo AM /FM 

with MPX . £111 
ARENA 2700 Stereo FM 

with MPX decoder . £105 
ARENA T1500F with MPX £72 
ARENA 19000 with MPX .. £303 
ARMSTRONG 525 .. £87 1 

ARMSTRONG 526 .. £98 1 

ARMSTRONG 127 .. £43 1 

(Teak Case for 127) .. £3 1 

GOODMANS 3000 .. £77 1 

PHILIPS RH781 .. .. £74 1 

PHILIPS RH790 .. .. £125 
PHILIPS RH 691 £83 
TANDBERG SolvSuper .. £75 1 

TELETON F.2000 .. .. £51 
TELETON 7AT1 .. .. £133 
TELETON R 4200 . .. £51 1 

TELETON CR/10T .. .. £39 

COMPLETE HI -FI SYSTEMS 
METROSOUND Stereo 1010 £77 
TELETON MX.990 .. .. £64 1 

TELETON R.8000 .. £60 1 

TELETON CMS 300 .. £105 1 

TELETON CMS.400 .. £126 
MARCONI UNIT 4 .. £77 
GOODMAN 3000 suite .. £140 
WYNDSOR System .. £59 1 

VIDEORAMA .. .. £42 1 

E28 0 
£42 18 
£17 0 
£20 19 
£44 10 
£43 10 

£47 19 
£53 19 
£57 19 
£15 19 
£54 1 

£37 12 
£19 19 
£12 19 
£37 12 
£55 19 
£37 19 
£47 19 
£49 19 

£52 13 
E38 19 

£38 19 

438 19 

£42 19 
£24 19 
£21 15 
£35 19 

£33 19 
£44 19 
£34 19 
£7 19 

£17 19 
£25 5 

£71 19 
£39 19 
£51 19 
£57 10 
E33 2 
£32 19 
£39 19 

£52 12 
£19 4 

£39 19 

Eli 19 

EH 0 

LIS 0 
£59 19 

£259 0 
E66 19 
£79 19 
£37 19 

£3 10 
£08 19 
E83 14 

£106 4 
£70 10 
£55 19 
£37 19 
£95 0 
£42 19 
£29 19 

£65 19 
£41 19 
£49 19 
£79 19 
E69 0 

£66 19 
£117 0 

£40 19 
£35 0 

CARTRIDGES 
Goldring 800 Cartridge .. £13 0 0 E10 7 
Goldring BOOH .. .. £10 13 9 £0 10 

6 
6 

Goldring 800E 
Goldring 800 Super E 
Goldring G850 
Goldring CS90 Stereo 

Ceramic Cartridge 
Goldring CS91 /E 
Pickering V15 AC2.. 
Ortofon SL 15E 
Ortofon 2X 15K 
Shure M3DM .. 
Shure N3D .. .. 
Shure M31E .. .. 
Shure N31E .. .. 
Shure M32E .. .. 

Shure N32E .. .. 

Shure M32 -3 .. .. 
Shure N32 -3 .. .. 
Shure M44 -5 .. .. 
Shure N44 -5 .. .. 
Shure M44 -7 .. .. 
Shure N44 -7 .. .. 
Shure M44 -C.. .. 
Shure N44 -C.. .. 
Shure M44E .. .. 
Shure N44E .. .. 
Shure M55E .. .. 
Shure N55E .. .. 
Shure M75G .. .. 

Shure N75G .. .. 
Shure M75 -6 .. .. 
Shure N75 -8 .. .. 
Shure M75EJ.. .. 

Shure N75EJ.. .. 

Shure M75E -95G .. 
Shure N75E .. .. 

Shure V15 -11 
Shure VN15E .. 
Shure V15 -11 -7 .. 
Shure VN7 .. .. 

Customers We /come 
Open Daily to the public from 9 a.m. Closed Tuesday 1 p.m. 
Mon. & Sat. 5 -30 p.m. Opén until 8 p.m. Wednesday, Thursday & Friday. 

Rec. Retail Comet I 
Price Price 

TURNTABLES 
ARENA SP25 with base, 
cover and Pickering magnet 

cartridge 
GARRARD SP. 25, MK II 
GARRARD AP. 75 .. 
GARRARD SL. 55 .. 
GARRARD SL. 658 .. 
GARRARD SL. 75B .. 
GARRARD SL. 95B .. 
GARRARD 401 
GARRARD SL. 72B 
GARRARD 3500 with GKS 

Cartridge .. £15 15 
GOLDRING GL 69 .. £25 1 

GOLDRING 89P .. £33 11 
GOLDRING GL. 75 .. £36 8 
GOLDRING 75P £46 18 
GOLDRING COVERS for 

69P and 75P .. £4 4 
GOODMANS 3025 .. £37 14 
PHILIPS 228.. .. .. £19 19 
PHILIPS GA 146 .. .. £29 19 
PHILIPS 217.. .. £32 0 
PHILIPS 202 Electronic .. £64 0 
THORENS TD. 125 .. £75 17 
THORENS 125 AB .. £120 3 
THORENS 150A MK II £43 12 
THORENS 150AB MK II £47 8 
THORENS TD. 124/11 £46 15 
Bases, plinths and covers stocked. 

Rec. Retail Comet 
Price Price 

£18 17 
£20 0 
£8 10 

£5 4 
£7 16 

£8 8 
£29 12 

£7 0 
£7 8 
£5 11 

£12 19 
£9 5 

£12 0 
£8 6 

£11 2 
£6 9 

£11 2 
£7 8 

£10 3 
£6 9 

£10 3 
£6 9 

£14 16 
£10 3 
£16 13 
£11 2 
£17 12 

£9 5 
£16 13 

£8 6 
£24 1 

£11 2 
£27 15 
£12 19 
£40 15 
£16 13 
£38 18 
£14 16 

lc 
£30 19 
£15 11 

£23 16 
£13 17 
£19 6 
£35 12 
£45 9 
£31 14 
£30 2 

SPEAKERS 
ARENA HT 27 .. 
ARENA HT 28 .. 
ARENA HT 21 .. 
ARENA HT 7 .. 
ARENA HT 10 .. 
ARENA HT 20 .. 
ARENA HT 26 .. 
B &WDM3 
B &W P2H 
B & W DM1 
CELESTION Ditton 10 

CELESTION Ditton 15 

DULCI AS 3 

GOODMANS Ma)esta 
GOODMANS Maxim 

£18 18 

£17 17 

£10 10 

£19 19 

£22 1 

£32 11 

£78 15 

£63 0 
£94 10 

£32 0 
£21 3 

£29 0 

£8 8 

£57 0 

£20 7 

1 £15 GOODMANS Mezzo II . £30 18 £24 19 
1 £20 GOODMANS Magnum -K £40 2 E31 19 

0 ES GOODMANS Mlrimba .. £24 0 £19 19 
GOODMANS Mambo £22 5 £18 11 

0 £4 GOODMANS 3005 (pair) £25 0 £21 0 
1 £8 KEF Celeste .. .. £29 0 £22 10 

0 £6 KEF Concord .. .. £43 10 £33 19 
11 £23 1 LEAK Sandwich .. £45 10 £38 19 

O £5 LEAK Mini- Sandwich .. £29 15 £23 19 
3 £6 LOWTHER L.I.P. 
2 E4 with PM6 Special Price £23 10 
5 £10 PHILIPS RH 481 .. .. £11 0 £9 2 
3 £7 PHILIPS RH 482 .. £18 0 £41 18 

11 £9 QUAD Electrostatic .. £66 0 £55 19 
9 £6 TRUVOX LS200 £22 7 £15 19 
4 £8 WHARFEDALE Speakers 
8 £5 Airedale .. ., £69 10 £57 14 
4 £8 Denton .. £19 0 £14 19 
3 £6 Super Linton .. .. £22 10 £18 19 

10 £8 Melton .. £29 10 £23 19 
8 £5 Dovedale 3 .. .. £39 10 £29 19 

10 E8 Rosedale .. .. £59 10 E48 19 
8 £5 WHARFEDALE 
6 £11 1 UNIT 3 Speaker Kit .. £11 19 £9 19 

10 £8 UNIT 4 Speaker Kit .. £18 0 £13 10 
6 £14 1 UNIT 5 Speaker Kit £23 10 £19 19 
4 £8 1 Most types o '.chassis, speakers, cross over net 
1 £14 works, etc., available ex- stock. 
3 £81 
6 £13 
9 £81 
9 £19 CHASSIS SPEAKERS 
4 ES 1 

11 £22 Goodmans Axiette 8 £7 2 £S 13 
5 £10 Goodmans Twinaxlette 8 £8 0 £6 8 

3 £32 1 Goodman& Axiom 10 .. £8 8 £0 14 
6 £14 1 Goodmans Axiom 201 .. £12 10 £9 7 
3 £31 Goodmans Axiom 301 .. £17 18 £13 8 

6 £11 1 Goodmans Audiom 51 , , £11 6 £9 9 

Goodmans Audlom 61 .. £16 7 £12 5 
Goodmans Audiom 81 .. £27 12 £20 14 
Goodmans Audiom 91 £31 5 £23 8 
Goodmans Audiom 91/100 £34 17 £26 2 

£24 19 
Goodmans ARU 180 .. £3 17 
Goodmans ARU 280 .. £3 17 

£2 18 
£2 18 

£11 19 Goodmans ARU 480 .. £5 8 £4 1 
£17 19 Goodmans ARU 172 .. £3 17 £2 18 
£11 12 Goodmans Trebax 100 £7 9 4S 11 
£14 9 Goodmans Trebax 5K /20KL £8 8 £6 6 
£28 19 Goodmans Midair .. £11 4 ES 6 
£37 19 Goodmans Attenuator .. £3 1 £2 6 
£26 10 Goodmans Crossover 
£24 19 Networks X0/950/5000 £8 8 £6 6 

£11 19 
Goodmans Crossover 

Networks XO /950 .. £6 7 £4 15 
£21 5 Goodmans Crossover 
£28 19 Networks XO /5000 £2 6 £1 14 
£27 19 Wharfedale 8" Bronze /RS /DD £4 8 £3 13 
£30 0 Wharfedale Super 8 /RS /DD £7 12 E6 6 

Wharfedale Super 10 /RS /DD £12 14 £10 10 
£3 9 Wharfedale WMT 1 

£32 19 Matching Transformer . 18 13 
£16 19 
£24 19 
£27 4 
£54 0 HI -FI STEREO TAPE DECKS AND TAPE 
£59 19 

11 £99 19 RECORDERS 
7 £32 19 
7 E40 19 

10 £39 19 

AKA 
AKA 
AKA 

150D .. .. .. £130 
X -360 .. £339 
X -360 D deck .. £290 

£109 
E294 
£243 

AKA 1710 .. .. .. £109 E89 1 

AKA 1800 .. .. £158 £133 
AKA 1800SD .. £199 £187 

£13 19 AKA 4000 D deck .. £87 1 £71 1 

£12 19 TRUVOX PD 102 deck . £114 1 £79 

E9 S 
MARCONI 4218 Stereo tape 

Recorder .. £89 It £09 1 

£17 0 TELETON FXB 570D Stereo £52 10 £43 1 

£18 19 TRUVOX R52 & R54 
£26 19 3 -speed 2 -track . £77 5 £52 

£65 19 Tandberg also available 

£53 6 

£81 5 

£25 19 

£17 5 PICKUP ARMS 
£22 10 

E6 19 
GOLDRING Lenco L75 .. £12 6 6 £10 10 0 

GOLDRING Lenco G65 .. £7 13 6 EO 4 6 
£48 19 SME 3009 with S2 shell .. £31 6 3 £24 19 6 

£15 19 SME 3012 with S2 shell .. £33 7 3 £2010 6 

COMET HiFi DISCOUNT WAREHOUSES 
Reservoir Road, Clough Road, Hull HU6 7QD. Tel 407906 

also at 68a Armlet' Rd (Artist St) Leeds LS 12 2EF Tel 32055 g 

Comet guarantee that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. con,p,enerrs re H .1 

Add 9 for post and packing on all ordern. Make cheques, Money Orders pay bis to "COMET" Catalogue available 5 - 

Customers are welcome to call personally. 

Ample Car Parkin facilities 
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Complete stereo system - £29 -10 
The new Duo gene'al- purpose 2 -way speaker system is beautifully 
finished in polished teak veneer, with matching vynair grille. It is 
ideal for wall or shelf mounting either upright or horizontally. 
Type 1 SPECIFICATION: - 
impedance 3, 8 or 10 ohms (please state requirement) high flux 
6" x 4" speaker and 2 -" tweeter. Teak finish 12" x 6+" x 5,'- ". 4 guineas 
each. 7 /6d. p. & p. 
Type 2 as type 1. Size 17 +" x 10e" x 6+". Incorporating 10 +" x 6 +" 
speaker and 2,1" high frequency speaker 3 ohms impedance £6 -6.0 
plus 15 /- p. & p. 

Garrard Changers from £7.19.6d. p. & p. 7/6d. 
Cover and Teak finish Plinth £4.15.Od. 7 /6d p. & p. 

The items illustrated can be purchased together for £29 -10. 

The Duetto is a good quality amplifier, attractively styled and 
finished. It gives superb reproduction previously associated with 
amplifiers costing far more. 
SPECIFICATION: - 
R.M.S. power output: 3 watts per channel into 10 ohms speakers. 
INPUT SENSITIVITY. Suitable for medium or high output crystal 
cartridges and tuners. Cross -talk better than 30dB at 1Kc /s. 
CONTROLS: 4- position selector switch (2 pos. mono and 2 pos. 
stereo) dual ganged volume control. 
TONE CONTROL: Treble lift and cut. Separate on /cff switch. 
A preset balance control. 

£9 -10 
uelk Integrated Transistor Stereo Amplifier plus 7/6d. 

P. & P. 

The above 5 items can be purchased together for £29.10 + £1.10.0 p. & p. 

¿e 4-ooee £9 plus 7/6 p. £t p. 

Controls: Selector switch Tape speed equalisation switch (3f and 7} i. p.s.). 
Volume. Treble. Bass. 2 position scratch filter and 2 position rumble filter. 

Specification: Sensitivities for 10 watt output at 1KHz Into 3 ohms. Tape head: 
3:n V (at 311. p. s. ). Mag . P U.: 2m V . Cer. P. U.: 80 m V. Tuner: 100m V. Aux.: 100mV. 

TapelRec. output : Equalisation for each input I s correct to with i n f 2dB (R.I. A. A.) 
front 20Hz to 20KHz. Tone control range: Bass f 13dB at 60Hz. Treble ± 14dB at 
15KHz. Total distortion: (tor 10 watt output) <1.5 %. Signal noise: < -60dB. 
A.C. mains 200 -250v. Built and tested. Size 121in. long, 41in. deep, 2 }ln. high. 
Teak finished case. 

<2- 

y SV 
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c__ :Jeci £14.5 plus 7/6 p. £t p. 

Integrated High Fidelity Transistor Stereo Amplifier. Specification- Output: 
10 watts per channel into 3 to 4 ohms speakers (20 watts monaural). Input: 6 
position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner, 
Tape and Tape Rec. out. Sensitivities: All inputs 100mV Into 1.0M ohm. Fre- 
quency Response: 40Hz -20KHz f 2dB. Tone Controls: Separate bass and treble 
controls; treble, 13dB lift and cut (at 15KHz); Bass, 15dB lift and 25dB cut (at 
60Hz). Volume Controls: Separate for each channel. A.C. Mains Input: 200 - 
240V. 50-60Hz. Size, l2 }" x 6" x 210 in teak finished case. Built and tested. 
VISCOUNT MARK II for use with magnetic pick -ups speciflcatlion as above. 
Fully equalised for magnetic pick -ups. Suitable for cartridges with minimum 
output of 4mV /cm /sec. at 1kc. Input Impedance 47k. £15.15 plats 7/6 p. & Pe 

also see opposite page 

SPECIAL OFFER! 
Complete stereo system comprising BALFOUR 
4 -speed autoplayer with stereo head, 2 Duo 
speaker systems, size 12in. x 6tin. z 5tin. Plinth 
(less cover) and the DUETTO stereo amplifier. 
All above items 

£25 plus £2 p. & p. 

NEW COMPLETE HI -FI 
STEREO SYSTEM - £41 

comprising SP 25 Garrard Mk II with d,amond 
cartridge, or 2025 TC, Viscount Mk I amplifier, 
two type 2 speakers, plinth and cover 

£41 plus £2 -10 -0 P. & p. 



Circuit 2/6 
FREE WITH PARTS. 

The ELEGANT SEVEN 
Mk. III (350mW Output) 
7 transistor fully tunable Y.W. -L.W. superhet portable. 
Set of parte. Complete with all components, including 
ready etched and drilled printed circuit board -back 
printed for foolproof construction. 
MAINS POWER PACK KIT: 9/6 extra. 

Price £5.5.0 plus 7/6 P. á P. 

The DORSET 
(600mW Output) 
7-transistor fully tunable Y.W. -L.E. soperhet port- 
able -with baby alarm facility, Set of parte. The 
latest modulised and pre- alignment techniques make. 
this wimple to build. Sizes: 12 x 8 x Sin. 

Price £5.5.0 plus 7/6 P. & P. 

MAINS POWER PACK KIT: 9/6 extra 

The RELIANT 
._. .._. L,.,,.,. :. ;:" 

SOLID -STATE 
GENERAL 
PURPOSE 

AMPLIFIER 

Circuit 2.6 
FREE WITH PA RRI'S 

EXTRACTOR FAN 
A.C. mains 230/250v. complete with pull switch. 
Size: 6 x 6 x 41n. 

Price 27/6 plus 7/6 P. á P. 

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

Specifications: Power Output (into 3 ohms speaker) 10 watt.. 
SeruilieiIll (for rated output): ImV into 9K ohms (0.33 
microamp). 
Total Distortion st 1KHz at I watts, 0.35%, at rated output 
1.5 %. 
Frequency Response: Minus 3dB pointe 20Hz and 40KHz. 
Speaker: 3 -4 ohms (3 -15 ohms may be used). 
Supply voltage: 24V. DC. at 800mA (6 -24V. may be used). 

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

Control assembly: Including resistors and 
capacitors. 1. Volume: PRICE 5 /e, 
2. Treble: PRICE 6/ -. 3. Comprehensive 
bass and treble: PRICE 10 / -. The above 
3 items can be purchased for use with the 
X101 

Power Supplies for the X101: 
P101 M (for mono) 86/- plus 4/6 p. & p. 
P101 S (for etereo) 42/6 plus 4/6 P & p. 

CAR TRANSISTOR IGNITION 
SYSTEM 

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

Price £4.19.6 plus 5/- P. á P. 

SPECIFICATIONS 
Output -10 watts Output Impedance -3 to 4 ohms 

Impute -1. -xtal mit lOmV Tolle Controls -Treble control range ±12411 at 10KHz. 
2. -gram /radio 250tnV Bass control range ± 13dB at 100Hz 

Frequency Response -(with tone controls central) Minus 3dB pointe at 20Hz and 

40KHz. Signal to Noise Ratio- better than -60dß. Translators -4 silicon Planar type 
and 3 Germanium type. Mains input- 220 /250V. A.C. Size of chassis- 103" x 41" x 

25^. For use with Std. or L.P. records, musical instrumenta, all makes of pick -ups and 

mikes. Separate bam and treble lift control. Two inputs with control from gram. and 

mike. Built and tested. 

RELIANT Mk. I 
As above lees teak cane 

£5.15 plus 7/6 P. 8 P. 

RELIANT Mk. II 
In teak finished case. 

£6.16 plus 7/6 P. á P. 

50 WATT AMPLIFIER A.C. Mains 200-250V 

An extremely reliable general purpose 
valve amplifier. Its rugged construction 
yet space age styling and design makes 
It by far the best value for money. 
TECHNICAL SPECIFICATIONS 
3 electronically mixed channels, with 2 
inputs per channel, enables the use of 6 
separate instruments at the same time. 
The volurpe controle for each channel 
are located directly above the corres- 
ponding 

INPUT 
Input 

IMPEDANCES. Channels 

Price £28.10 
1 & 2 4mV at 470K. These 2 channels 
(4 Inputs) are suitable for microphone 

plus 20/ -p. & p. or guitare. Channels 3 & 4 300mV at 
Ln. Suitable for most high output Instrumente (gram, tuner, organ, etc.). Input 
sensitivity relative to 10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS. 
Bass Boost +12dB at 60Hz. Bass Cut -13dB at 60Hz. Treble Boost +11dB'at 15 
KHz. Treble Cut -12dB at 15 KHz. With bass and treble controls central -3dB points 
are 30 Hz and 20 KHz. POWER OUTPUT: For speech and music 50 wattarme. 100 watts 
peak. For sustained music 45 watts rms. 90 watts peak. For sine wave 38.6 watts rms. 
Nearly 80 watts peak. Total distortion at rated output 3.2% at 1KHz. Total distortion 
at 20 watts 0.15% at 1KHz. Output to match into 8 or 15 ohms speaker system. 
NEGATIVE FEEDBACK 20dB at 1KHz. SIGNAL TO NOISE RATIO 60dB. MAINS 
VOLTAGES adjustable from 200.250V. A.C. 50-60Hz. A protective fuse Is located 
at the rear of unit. Output Impedance, 3, 8 and 15 ohms. 

B.S.R. TD -2 TAPE DECK 
Takes Ú51n. spools, fitted with B.S.R. { Track Heads. She 1311n. long by 85in. wide. 

Price £8.19.6 plus 7/6 P. & P. 

g,TV COMpO 
OO NFti T 

R+TVtl 
TERMS C.W.O. 

All enquiries S.A.E. 

RECORD PLAYER SNIP 
The "Princess', 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten recorde which may be mixed 7" to 10^ or 12". 
Patent stylus brush cleans stylus after each playing 
and at shut off, the pick -up locks itself into its recess, 
a most useful feature with portable equipment - 
other features Include pick -up height adjustment and 
stylus pressure adjustment. This truly Is a fine 
instrument which you can purchase this month at 
only 56.19.6 complete with cartridge and ready to 
play. Post and ins. 7/6 extra. 

ONLY £5.19.6 plus 7/6 P. á P. 

A.C. Mains 240V 

POCKET MULTI -METER 
Size 35 21 X 1510. Meter size 2{ x 1510. Sensitivity 1,000 O.P.V. 

Resistance 0-100k Q Complete with test prode, battercurrent and nfull instruc- 
tions. 

42/6 plus 3/6 P. á P. 

FREE GIFT for limited period only, 30 watt Electric Soldering Iron 
slue 16/- to every purchaser of the Pocket Multi -Meter 

40W FLUORESCENT LIGHT KIT 
Incorporating GEC Choke size 81 x II x 111n, l bi -pin 
holders. 11'6 tarter and starter- holder. P. & P. 5/6. 

Similar to above: 80W. Fluorescent Light Kit incorporating 
GEC choke size 111 x 15 x lt)n. 2 bipin holders, start 
sod starter holder. P. & P. 6/6 176 

THREE -IN -ONE HI -FI 10 WATT SPEAKER 
A complete Loud Speaker system on one frame, combining three matched ceramic 
magnet speakers with a low loss crossover network. Peak handling power 10 watts. 
Impedance 16 ohms. Flux density 11,000 gauss. Resonance 40 -00 c /s. Frequency 
range 50c /s to 20Kc /s. Size 13; x Ott x 4 {in. By famous manufacturer. 

List price £7 OUR PRICE 74/6 plus 5/- P. á P. 

Similar speaker to the above without tweeters In 3 and 15 ohms 44/6 plue 2/- P. & P. 

PYE CAR RADIO 
Push Button Tuning Heart 
This PRESTOLOCK 5 station Push -Button 
Tuner Heart with Manual Over -ride is an ideal 
base for a quality AM car radio. Size 6 {" x 

4" x 2 ̂ . 
As Illustrated but without knobs. 

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

QUALITY MAINS TRANSFORMER 
Input 250 volte. OUTPUT (All RMS values) 4 windings of 
11.5 volts connected In series total 46 volte at 4.5 amps 
(conservatively rated). The following combinations may be 

used. 1.29-0-23 volta. 2.46 volts. 
Both of these above voltages are commonly used in medium 
to high powered translator amplifiers, power supplies, etc. 

Price 35/- plus 7/6 P. á P. 

Goods not despatched outside UK 

RADIO & T.V. COMPONENTS (ACTON) LTD. 
21c High Street, Acton, London W.3. 

Also at 323 Edgware Road, London, W.2. 

ALL ORDERS BY POST TO OUR ACTON ADDRESS 
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111 ELECTRONIC COMPONENTS AND EQUIPMENT ' 
303 EDGARE ROAD; LONDON .2. 01 723 1008 9 

Open Monday to Saturday 9am to 6pm 

W 

IThurs fpm 
U Open all day Saturday. 

* EXPERIMENTERS MODULE 
Brand new STC time 
delay electronic unies. 
Relay output. Adjust- 
able 3 -15 secs. 9 -12V 
operated. Supplied corn- 1 
plete with uses and ' s 

circuits STC Module s 

Price 35 / -, or 3 for 90/- 

* MULTIMETER 
Return of a popular 
model. 2,000 ohms /V 
0/10/50/500/1,000V a.c./ 
d.c. 0 /50µA. 0/ 10 /250mA 
d.c. 0/10/100k 0/1M 1: 
resistance. dB and capaci- 
tance scales. Size Sin. s< 

34in. x I }in. Robust 
and easy to use. Com- 
plete with leads, 
batteries and instructions. THL33a. Price 
82/6, p.p. 2/6. Leather case. Price 22/6 

GRID DIP METER 
All transistor grid dip 
meter, absorption and 
ost. detector. Frequency 
range 440 kc /s to 280Mc /s 
in 6 coils. Uses 3 transis- 
tors plus diode with 
500µA meter. Internal 
battery. 
TEIS Price E11,10.0. 
pp. 3/6. 

* RF SIGNAL 
GENERATOR 

Accurate wide range signal 
generator covering 120 
Kc /s- 500Mc /s on 6 bands. 
Directly calibrated. Vari- 
able RF attenuator, audio 
output. Xcal socket for 
calibration. 220/240V. a.c. 
Brand new with instruc- 
tions. Size 140 x 215 >: 

170mm. 
TE2OD Price [15 p.p. 7/6 

FREE 
16 PAGE BROCHURE COVERING LOW COST TEST EQUIPMENT 
FULLY DETAILED AND ILLUSTRATED. OVER 50 UNITS DETAILED 
ASK FOR PUBLICATION 'T' - REMEMBER IT'S FREE I. 

* SINE/SQUARE WAVE AUDIO 
GENERATOR 

Provides audio output on 4 bands. Sine 
wave 20c /s to 200kc /s, output up to 7V; 
square wave 60c /s to 30kc /s, 7V p -p 
Distortion under 2%. Output impedance 

I k Q. Variable output amplitude control 
Supplied with leads and instructions. 
A.C. mains operated. 
7E22, Price E16.10.0. Carriage, etc., 
Also TE22D (matching TE200) Price 
f17. p.p. 10 / -. 

* LOW COST VACUUM TUBE VALVE VOLTMETER 
New model Multi -Range and easy to use: 
d.c. and a.c. Volts 0/ If/5/15/50/150 /500' - . 

1,500, a.c. p -p 0/4.2/14/42/140 /420/1,400/ o 
4,200. Resistance 0.2 ohm to 1,000 Meg - 

hm -7 ranges. dBm scales -20 to - 
+25dBm. Input impedance: d.c. I I Meg. ä -o ö a.c. +5 Meg. Response: d: IdB 20c /s to U 
5Mc /s. Complete with probe and hand- 
book. (Size 10 }in x 54in. 
VT650 Price E17. p.p. 7/6 

New printed circuit design with BUILD 
full power output. Fully tuneable 
on both MW /LW bands. 7 YOURSELF 
Mullard transistors. Fitted Sin. A 
speaker. Room filling power. 
Easy to build with terrific results. 
Two colour leathercloth cabinet 

RAD10 with silvered front. All local and 
continental stations. Complete 
detailed instructions. 
Total cost E6.19.6. p.p. 4/6. Ask for Leaflet No. 1 

* MULTIMETER 2011 /V 
Popular model but with 
extra scale range 20,000 
ohms per volt. 0/5 /25/50/ 
250/500/2,500V d.c. 0 /10/ 
50/100 /500 /1,000V ac. 0/ 
50µA, 0/24/250mA, Resis- 
tance 0 -6K Q and 6M n. 
Also dB scales and capaci- 
tance. 

200H, Price 77/6 p.p. 2/ -. 
Leather case, Price l5 /- 

SCOOP! STAAR RECORD PLAYER 
Deck plays 33, 45, 78, r.p.m. 
records, 9V operated, with mono 
cartridge. BRAND NEW ... as 
illustrated. 

Price 59/6 p.p. 3/6. 
Send for 
leaflet No.2 

Head- 
phones 
Quality 
stereo 

phones DHO2S only 45/- P.P. 3,- 

eMv. Mtl ¿ 
: biáYsmatái, 
- :1:16 

MULLARD I WATT AMPLIFIER 
Portable Transistor Unit - 
Ideal for Intercoms, Baby 
Alarms, Telephone, Record 
Players or Guitar Practice. 
9V 5 transistors with volume 
control, output 3 ohms. Ideal 
for use with Staar Record 
Deck. Price 45/ -, p.p. 2/6 

FIELD I , 
STRENGTH U .S 
METERS 

5-ranges I- 250Mc /s. Fitted 200A me er. Earphone output. Calibrated tuning tales. 
FL3OHA Price 72/6 p.p. 2/- 
Also non calibrated type peaking F/S Meter. FSI Price 45/- P.P 2/6 

LOUD SPEAKERS Br Ne w pal 
Low 

and 
Cost BargaiSecins 

" EMI TYPE 450 10 watt with 2 Tweeters 
and Crossover 134" x 84 ". 3, 8 or 15 Ohms (state whicn). Price 63, -. P. & P. 4/ -. 
Polished Cabinets 1 8 x I I x 7 90/- P. & 

EMI 350 20 watt version of above 8 or 
15 Onms (state which) £6.19.6. P. & P. Si- 

8 watt 8 Ohms system. 5" heavy EMI 
bass unit, 24" Tweeter & Crossover (made to sell for £5.10.0). Price 59/6. P. & P. 5/- "EMI) 134 x 81 6 watt units 3, 8 or 15, Ohms (state whicn) 39/6. P. & P. 3/6. 

* SIGNAL INJECTOR AND TRACER 
Pocket size models for checking all 
audio and RF up to VHF. Simple to use. 
B ttery peraa'ed. Output approx. Ikc /s, I .4V Harmonics up to VHF. 
SE250B Injector Price 35/- p.p. 1/6 
Matching Signal tracer 
SE500 Price 27/6 p.p. 1/- 

All parts in stock to build the integrated 
circuits and other designs appearing in 
Practical Wireless and Electronics. Ask for 
quotations -see latest catalogue editions. 

* 50,000 OHMS PER VOLT MULTIMETER 
Recommended quality instru- 
ment with mirror scale and 
overload protection. 0/0.3/3/ 
12/60/120/300/600/1,200V d.c. 
50k (3 /V; 0/6/30/120/300/600 / 
1,200V a.c. IOk S2 /V; 0 /30µA/ 
6 /60 /300mA, 0 /I2A; resist- 
ance 0 /10k 0 /10 /IOOM Q. 
Meter movement 20µA. 
Polarity reversing switch. 
Complete with batteries, 
leads and instructions. AFI05, 
p.p. 2/6. Leather case 28/6 

Price £8.100. 

* QUALITY PANEL METERS 
(D.C. RANGES) 

38 Series, Face size 42mm x 42mm 
(I }in. x 11i n.). 50µA, 37/6; 100µA, 
35/ -; 2004A, 32/6; 500µA, 27/6; I mA, 
5mA, IOmA, 50mA, IOOmA, 500mA, 
25/- each; IOV, 20V, 50V, 100V, 300V, 
and 500V, 25/- each; IA and 5A, 25/- 
each "S" meter, ImA, 29/6 VUmeter, 
37/6. 65 Series. Face size 86mm x 78mm 
(34in. x 3}jn.). 50µA, 62/6; 100µA 
52/6; 20014A, 47/6; 500µA, 45/ -; ImA 
5mA, IOmA, 500mA, 37/6 each. "S" 
meter, ImA, 42/6. Other ranges and 
sizes in stock. Ask for list. ref. No. 33 

COMPONENTS 

* IO in I TEST UNIT 
A new design tests most circuits. 
Model SE400 
Price [9.10.0. 
*A.c. /d.c. Volts 

(4K /Volt) 
0/15/50/ 
150/500. 

*Resistance 0 /10K /IOOk /I Meg. 
*Five values resistance and capacit- 

ance substitution. 
*RF F/S Meter I to 140Mc /s. 
*4551700kc/s RF Generator 

Size 7 }in. x 31in. x Hin, 
*D.c. Ammeter 0 /500mA. 
*400c /s Audio Generator. 

UK's LARGEST STOCKISTS ASK FOR QUOTES - 
SEE LATEST CATALOGUE 35i, pages Price 716 p.p. 2/- 

HENRYS FAMOUS CATALOGUES -SEE BACK COVER FOR DETAILS 

GARRARD TURNTABLES * NOTE THESE SPECIAL PRICES WITH DIAMOND STYLUS CARTRIDGES * 
GOLDRING - BSR - GARRARD 
ALWAYS EXTRA BARGAINS FOR 
CALLERS AT OUR 309 EDGWARE RD, 

STORE 

Credit Sale 
(Callers Only) 
For purchases 
from the 309 
Store from E30 

9TAHC 
3000 LM DIAM 
Model 50 Ceramic 
3500 Stereo 
Deccadec Deram 

[9 15 0 
LB 10 0 

LI1 19 6 

LIB 10 0 

DISCOTHEQUE AND PUBLIC 
ADDRESS EQUIPMENT 

Cartridge 
Model 

Less 
Cart rid 

9TAHC 
e Diam. 

AT21 or 
M3DM 

AT66 
AT2IX 

AT33 
Deram G800 

)2203 
8005E 

CS9IE 
Ceramic 

E s L s L s E s L s E s d E s E 
SP25 Mk 11 II 13 12 19 0 10 IS 16 10 21 0 0 IS 1 19 0 
AP75 17 I 19 15 25 10 23 0 27 0 27 0 0 2I I 15 10 
GL75P 46 53 10 60 0 55 10 53 0 0 70 33 10 
GL69P 35 37 42 10 40 0 44 10 42 0 0 59 42 10 
MA70 12 I 14 I 20 0 17 12 - - 16 I 20 0 
AT60 Mk II 13 I 15 I 21 7 19 0 18 0 - 17 1 21 10 
GL75 33 35 40 10 47 0 42 10 40 57 40 10 
SL72B 25 27 32 10 30 10 34 10 34 29 32 10 
SL75B 31 33 33 10 36 10 40 10 40 35 38 10 
SL95B 39 41 46 10 53 10 48 10 48 43 46 10 
SL658 15 I 18 23 10 21 10 20 10 25 19 1 23 10 
GL69 13 25 30 10 28 0 32 10 30 47 30 10 

Plinth /covers Model 50, 2025, 3000, 3500, SP25 99 6 p.p. 6/ -. (Note GL69P and GL75P 
complete with plinth /cover). 2025, 3000, 3500, SP25, SL658, SL728, SL75B, SL95B Deluxe 
type- (stase model) £8,10.0, p.p. 7/6. 
Complete range in stock. ISO watt Discoamp /Preamp LBS. 35 watt [35, 70 watt £50. 
Also separate 70 watt power amplifier E35, preamplifier £22. All with 4 Inputs -full mixing etc. 
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BRAND NEW FULLY GUARANTEED 

TRANSISTORS & DEVICES 

144002 
I914003 
144004 
144005 
154006 
I144007 
154009 
144148 
154785 
2G110 
26240 
20301 
20302 
26303 
20)06 
20308 
20309 
2G339A 
20371 
20374 
26381 
20382 
2G378A 
20383 
2G304 
50305 
25404 
25456 
25478 
2N501 
2N599 
.25601 
2N696 
1N647 
25698 
+N706 
25706A 
25707 
274708 
2N71r 
2N711A 
271721 
24743 
2N744 
274757 
274865 
274916 
2N9I6 
27.416 
2N919 
25920 
2N922 
2N930 
251090 
251091 
251131 
25I173 
+5939 
251307 
2741304 
2N1305 
251106 
25 007 
:NIRIB 
25I309 
2741420 
214I687 
2747617 
2N2167 
252160 
252160 
252287 
252297 
252484 
2N2646 
252784 
252904 
252905 
252925 
2742016 
257011 
251053 
25 3054 
24x155 
2743137 
2743136 
2743142 
2741273 
251231 
253235 
2741228 
2743338 
2741702 
2743703 
257704 
253705 
]74370] 
2741709 
257710 
+N4291 
253135 
2743794 

2744192 
2511II 
253730 
251717 
253819 
253820 
251823 
254051 
254061 
254266 
2542M 
254289 
254290 

1I3 
25 
3/- 
3/6 
4/- 
5/- 
15 
1n 

11/- 
13/6 
49/6 
4/- 
4I6 
Si- 
7/6 
l/f 
6/- 
3/- 
4/6 
5I6 
35 
6/- 
4/6 
5/- 
46 
S/- 
4/4 
15/- 
Ill- 
f/f 

12/6 
44 
4/6 
15 
0/6 
I/f 
2/6 

1316 
3/- 
7/6 
7/6 

11/- 
4/- 
f/- 
65 

11/6 
4/6 
45 
74 
4/- 
31- 
t/6 
7/6 
6/- 
65 
6/- 
4- 
416 
5/0 
65 
S/- 
5/- 
55 
65 
6/- 

19/6 
f/f 
51- 

175 
135 
15/- 
211/- 
55 
75 

115 
185 
05 
145 
45 
1/6 
75 
55 

13/6 
IS/- 
4- 
f/- 
75 

155 
155 
31/- 
111- 
95 
35 
46 
4/- 
3/6 
4/- 
35 
3/- 
3/- 
61- 
316 
3/- 
35 

185 
135 
9/- 

11/6 
175 
65 
45 
3/- 
3/- 
314 
3.- 

44292 
361 
362 

300I 

S003 
S004 
S005 
S012 
S012A 
5017 

'S0I3A 
S017 
S014 
3020 
9024 
S025 

SOIS 
S034 
S036 
SI02 
3103 
SI04 
S731 
S301 
S302 
S303 
S304 
S305 
3320 

'S321 

S323 
5324 

'S701 
502 

6503 
512 
01 

702 
5724 
5731 

23732 
5733 
S743 
S745A 

A178 
AY II 

AM( 12 

AZ12 
AZII 
AZI] 
C126 
C127 
C1272 
C126 
C153 
CIN 
C169 
C176 
C187 
CIp 
CVD 
CYIB 
CY19 
CY20 
CY21 

ACY22 
CY38 
CY34 
CY36 
CYH 

ACY'40 
DI40 
DI69 
0161 
0762 
137140 
DZII 
DZ 12 

EYII 
ET 12 

F102 
F114 
F115 
F 11 
FI1] 
F114 
F124 
F125 
F126 

AFI37 
F139 
FI78 
FIII 
F186 
F279 

AFYI9 
FZ II 
FZ 12 
53/26 
51127 
5729 
53/29 
57176 
SY50 
SY51 
53/67 
SYeI 
SV26 
SZ21 

ASZ33 
U7 i0 
Llol 

-- 
31- 

12/- 
D5 
10/- 
14/6 

9/6 
95 

14- 
251- 
33/6 
n/- 
25/- 
165 
175 
505 
51/- 
M/- 
1115 

12/6 
26/- 
105 
Wf 
12/6 
7/4 
4- 
714 
14- 
125 
151- 
9/- 
6/- 

10%f 

135 
8/6 
Ilf 
9/6 
914 
1/6 

Il/- 
511- 

5/6 
6/6 
1/6 

50/- 
305 

4f 
25 
S/- 
4/- 
2/6 
l/- 
Si- 
5/4 

13/6 
S/- 
45 
35 
3/- 
55 
65 
6/- 
Cl- 
4/- 
5/- 
4/- 
4/6 
3/6 
3/6 
55 
5/- 
95 
II- 

III- 
IS/f 
15 
7/6 
li/- 

29/6 
395 
105 
11/6 
IS/- 
65 
61- 
65 
!/- 

135 
Cl- 
5/- 
4/- 
4/- 
91- 
95 
95 
f/- 
0/- 

11/6 
Il- 

11/- 
55 
75 
65 
5/- 
5/- 
3/6 
9/- 
55 
55 
0/6 
13/6 

D/- 
Ifló 
30/- 

:A110 !I- 
:AY31 L- 
:C107 3/- 
CI08 3/9 

:C709 31- 
:CII3 f/- 
:C116 1/- 
: 118 75 
: 134 75 
:C135 61- 

136 71- 
: 137 e/- 
:CI38 I/- 
:CV30 54 
:CY3I t/f 
:C Y32 10/- 
:CY33 5/- 
: 734 6/- 
CY38 7/- 
:CY39 SM 
:CY40 115 

742 55 
:C 74 5/- 
:CY70 45 
CZII 75 
C147 3/0 
:CI4B 1/9 
:049 45 
F152 65 

:F182 6/6 
:F194 316 

:TY79/100R3/ 
15/- 

:TIOL54DR 
1!/- 

:0119 12/6 
:0124 13/6 
:EN1000 5/- 

F115 55 
:FI54 1/- 
:FISC Cl- 
:F159 1L- 

F163 1/- 
F167 Si- 
F173 6/- 

:FIBI 75 
:Fx30 6/- 
:FX48 55 
:FY17 65 
:FY14 55 

FY14 5/- 
:F720 13/6 
:FV50 5/- 
:FYSI 4/6 
:FY53 51- 
:FY53 4/- 
:FV64 0/6 
:LYIO 20/- 
:LYII 13/6 
:PV I0 195 
:Sx20 4/- 
:Sx27 55 
SX76 4/- 

:SY27 4/- 
:SY28 !/- 
SY29 Si- 

:SY50 6/- 
:SV51 65 
:SY53 !/- 
:SY65 55 
:SY66 !h 
:SY66 9/- 
:S767 55 
:SY93A 46 
:gV45 3/- 
:T749 IW 
:TV79/4000. 

255 
:7Y84 125 
:TY11 155 
UY IO I35 

:UYII 195 
:Y100 46 
:YI07 4/6 
:Y114 5/- 
:YI26 .51- 
:YR2L600 613 

:VZ IO 191- 
:7217 15 
:YZ13 4- 
7Z 13 S/- 

:YZIS 115 
TZ 16 I45 

:2Y18C7V34- 
:Z1188C4V74/- 
:ZY88C5V64- 
:2YIBC5V14/- 
:2YI9C6V84/- 
:ZVBBC7V5 4/- 
:Z789C8V241- 
:ZYISC9V'14/- 
:ZVN1V9 45 
:27946V2 4/- 
2794C IO 4/- 

:2Y94CI1 4/- 
:2Y94C13 4/- 
2794C 15 4/- 

:2Y04C'16 4/- 
P404 135 
RSI/OS 55 
RSI/10 S- 
RSI/$O )If 

CRSI/' Si- 
[RSII35 55 
CRSI/40 95 
CRSI/05 f/- 
CRS3/10 0- 
CRS3/20 7/6 
CRS3/30 S/6 
CRS3/40 14- 
CRS400'40 395 
CRS3/025AF 

5/- 
CRS2S/025.I5/- 
DD006 3/9 
DD058 6/- 
DD190 1216 
DD226A 75 
DD262A 35 
DK110 116 

DT3200 7/6 
EST El 3/- 
FST1/0 3/6 
FST2/I 3/- 
FSTLO 3/- 
FS73'I 4/- 
FST3H 65 
FST3/05 AF 3/- 
0E7102 f/- 
GE7103 4/4 
0E7185 1/6 
0E7106 111- 
0E7110 5/- 

'GET113 51- 
0E1114 41- 
GETIIS 95 
GET116 115 
GETI20 15 
GETB]3 4- 
0E7880 9/- 
0E1882 6/- 
0E7883 5/- 
GE7885 55 
GET1387 4/- 
0E7889 61- 
0E7890 04 
0ET896 4/6 
0E7197 4/6 
GET894 65 

1K 10A 155 
1K 108 125 
1K 118 916 
11(20A 155 
1K60A I55 
11(600I8 155 
MAT100 6/- 
MATI01 4- 
MAT12/ S/- 
MAT721 6/- 
NKT24 51- 
NKT2 65 
NKTl3t 6/- 
4 KT142 4- 
NK7211 4- 4 K721 4/- 
NK7211 55 
NKT216 5/- 
NKT276 4- 
NKT217 55 4 K111 55 
NK722I SM 
NKT223 4/- 
NKT223 65 
NKT224 45 
NKT225 3/6 
NK7226 155 
NKT227 55 
NKT228 6/- 
NK7251 5/- 
NKT261 5/- 
4 KT265 95 
NKT27I 55 
74147273 55 
NKT273 4/- 
NKT274 55 
NKT275 51- 
NKT277 5/- 
NK7278 55 
NKT279A 6/- 
NKT301 65 
NKT304 7/- 
NKT753 0/- 
744/1401 155 
NKT404 15 
NKT449 1/0 
NKT451 115 
NKT433 75 
NKT653 Cl- 
NKT612 15 
NK7675 5/- 
NKT677 S/- 
NKT6]e 45 
NKT713 4/- 
NKT773 41- 
NKTTn Si- 
5K712129 95 
56/113429 15 
56/717129 45 
NKT30319 II/- 
NKT15219 I4- 
MPF102 I/{ 
MPFI07 7/- 
MPFI04 75 
MPFI05 S/- 
OAS l5 
(3A7 41- 

0A9 
DAIn 
0A47 
0A70 
0A71 
0A73 
0A74 
0A79 
OAtI 
OA83 
OA/6 
0A90 
OA91 
0A95 
0A200 
0A202 
OA310 
0A211 
OAZ200 
OAZ201 
0A2202 
OAZ203 
0AZ204 
OAZ205 
0A2206 
OAZ207 
OAZ208 
0A2209 
0A2210 
OA221I 
OAZ212 
OAZ213 
OAZ222 
OA2223 
OA2239 
OA2211 
OAZ238 
0A2241 
0A2223 
OAZ224 
OAZ225 
OAZ221 
OAZ234 
oAZ242 
pAZ244 
0A2246 
OA2246 

OÁZ272 
OAZ290 
OAZ291 
OAZ293 
006 
0C19 
0C20 
0C22 
OC23 
0C24 
0C23 
one, 
°C28 
oC39 
0C33 
OC76 
oC41 
0C42 
OC41 
OCN 
0C-44M 
0C45 
0C45M 
OC46 
OC37 
OCSB 
0059 
0070 
OCTI 
0073 
0073 
0074 
0075 
OC'76 
OC77 
0078 
0C'7913 
OCM 
O011 
OCSID 0081 
OCIIDM 
OC87Z 
0012 
00820 ocio 
OC84 
OC 
OC 
OC 
OC 
OC 
OC 
OC 
OC 
0C200 
OC20I 
0C203 
0[203 
OC204 
0C205 
0C206 
0C307 
OCPII 
ORP6 

22 
33 
30 

40 
41 
69 
70 
]I 

3/- 
4- 
1/- 
2/- 
2J- 
2/- 
1i- 
St- 
2l_ 
211 
4/- 
3/- 
1l6 
1/6 
1/9 
3/- 
4- 
9/6 

11/- 
10/- 
8/f 
8/6 
5/6 
46 
5/6 
9/6 
6I6 
64 
6l6 
65 
.4/6 
94 
9/6 
flf 
9/6 
9I6 
94 
416 
7/6 
7/6 
7/6 
7/4 
7/6 
4/6 
416 
4/6 
4/6 

4/6 
716 
7l6 
716 

Iil- 
7/6 

I9l6 
611 

12Ií 
11/6 
7/6 
3/- 

11/6 
13/6 
10/- 
135 
51- 
6/- 
4/- 
4/- 
4/- 
3/6 
3/6 
35 

13/- 
13/- 
U/- 
3I- 
3/- 
65 
4/- 
65 
5/- 
Sl- Il- 
5/- 
3/6 
4l6 
SI- 
4l- 
!/- 
J/- 
7/6 
5I- 
3/- 
5/- 
S/- 

10/- 
IC/- 

SI_ llf 
15(- 

51- 
4- 
C- 
S/- fli 

IL6 
7/6 
tl- 

12/6 
ISI- 
ISI- 
19I6 
9/6 
si- 

Send for Free Copy of 1970 Transistor List 36) of a 1,000 Types Today! 

INTEGRATED CIRCUITS 
BPIOIO 25/- PA424 59/6 

CA3014 29/6 PA436 
Sy/f CA3018 22/6 

MC 304 55/- CA3o20 2916 
CA3028A 23/6 TADIW /9 

TA CA3036 195 
1C IO 59/6 

ULp9ÓD IÓÌ6 PA230 235 
PA274 29/- 

U PAD7 3716 1914 12/6 

DISCOUNTS 
10% on 12+ and 15% on 25 + any one type 

QUANTITY PRICES 100+ 

Phone 01- 723 -0401 Ex. 4. 

Post/Packing add 2/6 on your order. 

IIfNRY'S RADIO 
M.,11..,.. 
707 EDG WARE R(MD. LONOON W.2. 

Tekpnwle O1-737 1008 9 

llYSN MW-4 va.. 4 ,41FS 9n, fi 

TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. B. G. Telecommunication Techns'. Certs. 

C. Er G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
or full details of ICS courses in Radio, T.V. and Electronics. 

r 
INTERNATIONAL 

CORRESPONDENCE SCHOOLS 

EST. 1891 

Dept. 171, Intertext House, Steward Road, London, S.W.8. 

Please send me the ICS prospectus -free and without obligation 

(state Subject or Exam) 

NAME 

ADDRESS 

6 X70 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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R.S.C. SENSATIONAL HIGH FIDELITY STEREO 'PACKAGE' OFFERS * Super 30 Amplifier (30 watt) in veneered housing Matching as recommended for optimum performance. * Super 30 amplifier (15 + 15 watt) in * Goldring Transcription Turntable on Plinth Bend for coloured brochure showing other money- veneered housing * Shure or Goldring Magnetic Pick -up Cartridge sav ng offer,. * Garrard SP25 Mk II Turntable on Plinth * Pair of Stanway 11 Loudspeaker Units Package prices apply pro- * Goldring CS90 Ceramic P.U. Cartridge Special total price. Four fully wired 86 Gns. vidiag all individual units with diamond stylus ramie ready to "plug -in ". Carr. 30 / -, are purchased from any * Pair Stanway II Speaker Units TA18 Amplifier (18 watt) In veneered homing. Garrard 8000 
4 sp. Autoehanger unit on plinth. Bonotone 9TA P.U- cartridge. 
Pair of Dorchester Loudspeaker snits 

Special Total Price 471 72 Gns. 25/- 
Or Dep. 29 and 9 monthly payments. 25.4.9 ( Total £56.2.9). 
Tramp. plastic cover 8 pm. extra 

_ ' . 
'; 

' 
Teak or 

branch within 

K 11 

- I. 
s months. 

gee leaflet. 

- 
- 

pouffe 
I 

Ira, 

^' 

Four tally wired unite ready to Cart. plug-in, S 76 Gns. 30/ -. Pecial total Price ^ TAlE 
SP25 

Amplifier (18 watt) In veneered housing 
Garrard BC89 Mk II 4 aD. player unit on plinth 
Goldring Cß90 Ceramic P.U. Cartridge is Pale of Dorchester Loudspeaker 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heecy 
construction. Latest high efficiency 

n ceramic magnets. Treated Cone sur- 
," round. "D" t a Tweeter Crone I) j provldlag extended frequency range up 

/+ to 15,000 c.p.a-'L' indicate. Roll Rubber '1 0 cone surround. Impedance 3 16 `/ ohms, Please' state choice. Exceptional 
performance at low cost, 

HF510L 5" 10W 49/9 HF120 12" 15W 79/9 
HFBOID 6" SW 64/3 HFIEOD IE" 16W 88/9 
HF102D 30" lOW 67/11 HF128 1E" 15W £5.5.0 
HF100D 10" I6W £4.19.9 HFIEBD lE" 1óW £5.15.0 
HF105DL 10" 10W tgne. 

EXTREMELY 
In 

I 

ATTRACTIVE PLINTHS 
Alrormosia veneer. Trans plastic 

_ Special otal prier Cart. 255 - 
Or D.P. 510.0.3 and 9 mthly. payments 25,15.5 

finished (Total 59 gns.). Transparent plastic cover 3 gas. extra. 
cover. TERMS AVAILABLE ALL PACKAGE OFFERS 

RECORD PLAYING UNITS 
Money saving units. Mounted 
on Plinth, Supplied with trans- 

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

parent parent Pla.tA cover. Ready to 
plug rain Amplifier or Tape 
recorder, 
RPZC Garrard SP25 Mk II 

(with heavy turntable) 
fitted Goldring C890 high 

R.S.C. TA 12 MKII 13 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH 

OUTPUT OF 8.5 WATTS PER CHANNEL 
Designed for optimum performance with com- 

pliance ceramic Stereo /Mono cart- any crystal or ceramic Gram P.U. cart- -- --- -- __ 
ridge, Radio tuner, Tape 'Mike' 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabineic latent style Satin Teak or At rormo veneer. 
Acoustically fined or filled acoustic damping. Ported where 

ridge with diamond 
rt stylus. Ca, 9/8 23 Gns. 

RP5C Garrard 2025 Auto Unit 
fitted Garrard 1108 23 

stereo Cartridge with diamond tip, 
Plinth @ Cover as RP2C 
CWT, 8 /6. 15 Gns. 
Other types available with Mag- 
aerie cartridges and with alternative 
design plinths- 

recorder, 
etc. * 3 separate switched input sockets 
on each channel *Separate Base and 
Treble 

he 

* Slide 8wltch for mono 
'N use * Speaker Output 3 -15 ohms *For y 

s.e 
appropriate, credit terms available- 

DORCHESTER she 18 a 11 x pin, appr. 

''VIIIII+i 
Range 45- 15,000 c.p.e. Rating 8 -10 watts. 
Fitted High flux 13z81n. Dual 

y1 Cone spier- Imp, 3 or 15 ohms. E8. 19.9 
+IJi LI'' Cerr- VIB 

" wp"' STANWAY II Size 20x10f19fin. approx. 
° N, j Rating 10 watts. Inc. Fare 13x81n. speaker 

with highly flexible cone surround, long 
throw voice coil and 11,000 line 

._.,. * Freque ncy 
Response 

A.C. mains Fre 
Response 30- 20,000 c.p -e, -2dB * Harmonic Distortion 0.31 at 1000 
c.p... Hum and Nolte -70dB * Seusitivites (1) 300mV (2) 50mV (3 
100m V (4) 2mV. Output rating I.H.F.M. * Handsome brushed Silver 
finish Facia and Knob.. Complete kit of part. with 
full wiring diagrams & instructions. Factory built fir 7/9" 

Limited Number of CLEARANCE 
LINES in leading makes of Hi-Fi 
equipment at Branches only 

with 134 
12 rota gotee 17 Gns or Deposit 25.2.6 and 9 mthly pymte Gns 
641- (Total tß0.8.6). Or In Teak or Afrormoeia veneer housing EOt Got. 
DeP. £5.10,6 and 9 monthly payments £21.7 (Total tß4.4.9). 

magnet. 
High flux tweeter. Handsome Scandinavian design cab- 
(net, Range 35- 20,000 c.p -s. Imp. 15 ohms. Gives smooth 
reahetic sound output. 

16 Gns. 

R.S.C. PLINTHS Nor 
Record 

_....#INIle- Pluyiug °'_ unlG, 
cat for @I Garrard 
1020, 2020, \ 3000,ÁT80, 
SP25 etc. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS , ConsùteinR of matched 1Ein. 11,000 line 15 Watt 15 ohm 
high quality speaker, crom -over unit and tweeter. Smooth 
response and extended frequency range ensure surprisingly 
realistic reproduction, 
Or Senior 15 Watt inc, HF1E8 £5.15.0 
15,000 line Speaker t8.15.0, Carr. 6/0 Cart- 5/9 

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

800 -ESOv. AC mains operated. 
Frequency Response 30- 20,000 

-p.e- -2dB. Harmonic Dletor- 
Mon 0.3% at 1,000 

. 0 e 
-111- uc Available with 3 gns. 

treat. plastic 
cover, Carr, free 6 gns. 

HI -FI SPEAKER ENCLOSURE Teak or Afrormoeia 
veneer finish. Modern design. Acoustically lined - 
All sizes approx. Cart. ó/- Per enclosure ^`'r 

c.p.a. 
Separate Bass and Treble 

'lift' and 'cut' controls- 3 input sockets for Mike, Gram," 
Radio or Tape. Input selector switch. Output for 3 -15 ohm 
epkrs. Max. sensitivity ómV. Output rating I,H.F,M. Fully 
enclosed enamelled case, 9 }z21z6 }in. Attractive brushed 
sliver finish facia plate 101 x 3 }In. and matching knobs. 
Complete kit of parts with trill wiring 
diagrams and Instructions- % Gns. Carr 7/g 
Or factory built with 12 months' guarantee. 28.19.9 

INTEREST CHARGES 
REFUNDED 

On Credit Sales settled 
in 3 months- 

JEe Size 18 z 11 a 91n. Preaeurl ' Gives 24.15.0 pleasing reaulM with any Sin. HI -FI speaker, 
BE8 For optimum performance with any ß1n. 25.15,0 HI -Fí speaker. Size 22 a ló 915 Ported 
SE10 For outstanding result. 11E12 For exclut primate with 1.1ín. 
with loin. H7 -Fi '.pkr 25.19.6 H1 -FI speaker and Tweeter. 

E6. 19.9 Size 24x15x10In. P'td. Size 25 x 18 x 104In, 

THE ' YORK' HIGH FIDELITY 3 SPEAKER SYSTEM * Moderate size, only 25 x 14 x 10in. COMPLETE KIT * Response 30- 20,000 c.pa Impedance 15 ohms 20 Gns * Performance comparable with units costing Cart. 12H 
considerabley more. Comdata of (1) 121n. 15 watt Bass unit with cast 
chassis, Roll rubber cone surround for ultra low resonance, and ceramic' 
magnet. (2) 3-way quarter section series cross -over system. (3) 8 a Sin. 
high flux middle range efficiency g speaker. (4) High a ®clone tweeter. (5) Appro. 
prlate quantity acoustic damping material (8) Teak veneered cabinet. (7) Circuit 
full instructions. Terms: Dep. 26.10.6 and 9 monthly payments 89/- (Total 223.1.0 
DEMONSTRATIONS AT ALL BRANCHES 

cat 
7 

_ 
and 

. 

R.S.C. 

-and 
A 
built 
and 

TFM I SOLID 
- _- 
-- 

O 

of the same hi h high 
quality product at 

18 gm. Or in Teak 
9 monthly payments. 

STATE VHF /FM RADIO TUNER * High- sensmvlty. * 200 -260v. A,C. Mains operation. * Sharp A.M. 
( Rejection x * Drift -tree reception. * Output ample for 

any amplifier (approx. 500 m.v.). * Output for leading 
Stereo Multiplexer. * Tuner head using silicon Planar 
Transistors. * Designed for standard 80 ohm co-axial 
input. Visually matching our Super 15 and 30 amplifiers 

standard of performance and reliability. Printed circuitry. 
considerably less than the cost of comparable unite. Factory 

finished cabinet as illustrated 21 gee. Terms: Deposit 28,1.0 
Egos. Total 224.19.0. Stereo version, 251 um. Carr. 10 /8 extra 

R.S.C. SUPER 30 /OH HIGH FIDELITY STEREO AMPLIFIER 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type BM1 

An all-dry bat - 
tort' eliminator. 
Sise 5} a 45 x 
tin. approx. 

Completely replaces batteries sup - 
Plying 1 and where A.C. 
mains 

with 
60c /s L available. 

Complete kit with diagram 52/8 or 
assembled 3 Gns. 

High Grade Components FACIA PLATE Attractive design in rigid 
plastic silver background black lettering. Specifications comparable with Silver finial; matching control knobs as units costing considerably more. ¡'---- -... --- -__._- available. 

g 

TRANSISTORS 9 high quality types In _O Eminently suitable for use with any make 
each channel. Ç? a --1 of pick-up or 

Ribbon 
(Ceramic or Magnetic, 

Moving Coil, Ribbon or Crystal) currently OUTPUT 10 Watts R.31.8. continuous 'ice'-' available. Superb sound output quality can into 15 0 (per channel). 15 Watte R.M.B. be obtained by use with first rate ancillary continuous Into 3 n. Employing Twin Printed Circuits. equipment. 
INPUT SENSITIVITIES Mag. P.II. 4 mV. 200/250v. A.C. mains operation. 

COMPLETE KIT OF PARTS Ceramic P.U. 35 mV. Tape Amp. 400 mV. CROSS TALK 52 dB at 1,009 c.p.s. 
Aux. 100 mV. Mic. 5 mV. Tape Head 2.5 mV. CONTROLS 5 Position Input Selector. Point to point wiring diagrams 22 gns. 
FREQUENCY RESPONSE ± 2 dB. 10- Base, Treble, Vol., Bal., Stereo /Mono and detailed instructions. Carr. l5 /- 20,000 c.p.e. Switch, Tape Monitor Switch, Mains 
TREBLE CONTROL +17 dB to -14 dB Switch. UNIT FACTORY BUILT 

INPUT SOCKETS (1) P.U- (2) Tape Amp. With 12 months guarantee. 29 gas. at 10 Kc /e. (3) Radio, (4) Mlc. or Tape Head. (Opera- or Deposit 27.5.0 and 9 monthly payments BASS CONTROL +17 dB to -15 dB at 60 c /s. Mon of Input Selector assures appropriate 68/9 (Total 288.18.9) or in Teak or Alrormosia HUM LEVEL -80 dB. equalisation). veneer boozing 82 Gm. Cart. 15/ -. Terms: 
HARMONIC DISTORTION 0.1% at 10 watts CHASSIS Strong Steel construction. Deposit 27.8.6 and 9 monthly payments of 
1,000 c.p.e. Approx. 12 z 8 z Sin. 68/6 (Total 287.2.0). Send S.A.E. for leaflet. 

SUPER 15 HIGH FIDELITY SOLID 
STATE AMPLIFIER 

ADDLOY. as Super 

AMPLIFIER 
but single 

channel. Complete ist with 
chll courtrmetlonal details and 
point to point wiring diagrams. 

12- gns. Carr. 12/8 
OR 
Carr. 12 /8.OTerms: 

BUILT 
Deposit 

4 
Gns. 

and 9 monthly payment. 81/1 
(Total 1118.8.9) or in Teak or Alcor - 
movie veneered housing. 19 gus. 

PARTRIDGE "JOYSTICK" SHORT WAVE AERIALS AND TUNERS AT ALL BRANCHES (S:A.E. for full list) 
BRADFORD 10 North Parade. (Half -day Wed.) Tel. 25349 

BLACKPOOL (Agent) O. & C. Electronics, 227 Church Street Re Se C 32 High Street (Half -day Thurs.) Tel. 56420 LEICESTER 
5 -7 County (Mecca) Arcade, Bri2tata (Halt -day Wad.) LEEDS 

Tel, 28252 
BIRMINGHAM 30131 Gt. Western Arcade 021- 236 -1279 Hl -FI CENTRES LTD. 73 Dale St. (Half-day Wed.) Tel. CENtral 3573 LIVERPOOL 

(Half -day Wed.) 
238 Edgware Road, W2 (Half -day Thurs.) Tel. LONDON DERBY 26 Osmastoe Rd., The Spot (Half -day Wed.) Tel. 41361 MAIL ORDERS TO 192 H PAD 1629 

Lan., Bramley, Leads 18. No C.O.D 60A Oldham Street (Half -day Wed.) MANCHESTER DARLINGTON 16 Priestgate (Half -day Wed.) Tel. 68043 nder £1. Terms C.W.O. or C.O.D Tel, CENtral 2778 Pompe 4/e extra under ßt. 6/D extra 106 Newport Rd. (Half -day Wed.) MIDDLESBROUGH EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Weverley under 25. Trade supplied. S.A.E. with Tel. 47096 5766 enquiries. 4161aekett Street O Fenwicks Score) UPON GLASGOW 326 Argyle Sc. (Half -day Tues.) Tel. CITy 4158 Branches open all day Bess. p NEWCASTLE 
MAIL ORDERS MUST NOT (Half ae Wad) Tel. 

Market 
TYNE 

HULL 91 Paragon Street (Half -day Thursday) Tel. 20505 BE SENT TO SHOPS 13 Exchange Street (Castle Market Bldga.6 SHEFFIELD (Half -day Thursday) Tel. 20716 
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RSC 

a 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER Higbly eenelti °e Pne 

high output, with Pre-amp-amp 

Tone Control Stages. Performance figures of 
factory built unite: Hum level -70dB. Frequency 
response i 3dB 30.20,000c(e. Sectionally wound 
output transformer. Al! high grade components. 
Valves EF86, EF86, ECC83, 807, 807, GZ34. 
Separate Baas and Treble Controls. Sensitivity 
36mV. Suitable for high impedance microphones. 

® ®® (.Yvctal or Ceramic P.U's. Designed for Clubs, 
Schools, Theatres. Dance Halts or Outdoor 

Function, etc. For flee with Electronic Organ, Guitar. String Bass, etc. Gram, 
Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two input. with 
associated volume controls so that two separate inputs Ruch as Gram and'Mike" 
can be mixed. 200 -250v. 50c /e A.0 main. For 3 and 15 ohm speakers. Complete 
kit of parte with point -to -point wiring diagrams and !mtruc- lc GnS Carr. 

Twin.handled 
12/6 

Twinhsudled perforated cover 27/6. Supplied factory built with EL94 output 
valves. 12 months' guarantee for 18 gus. TERMS: Deposit 26.8.0 and 9 monthly 
payment. of 84/- (Total 281.9.0). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT -IN" TONE CONTROL PRE -AMP. 
Two input sockets with mixing facilities High 
sensitivity, 5 valves. Independent Basa and treble 
controls. Frequency response k 3dB 30-20,000 c /s. 
Hum level -60dB. Sensitivity 40 millivolts. For 
Crystal or Ceramic PUs. High Impedance "mikes". 

For Mes cal Instrumente etc. Std. AC main. For 3 & 15 ohm epkre. 91 tins. SAE for leaflet. Complete kit. Full instructions and point -to- point $ 
wiring diagrams. Carr. 11/8. Twin handled metal cover 27/6. Price Factory built 
139 pua. or Deposit 99/6 and 9 monthly payments of 26/- (Total 218.13.8). 
RSC AllT TRANSISTORISED VERSION of above complete kit 9 Gas. 
(Assembled 18 Gns.) 

30 WATT HI -FI AMPLIFIER 
FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP 
A 4 Input, 2 volume control Hi -FI unit with Separate 
Baas and T,0ble controle. B.V.A. valved. Peak output 
rating. Strong Rexine covered cabinet with handlee. 
Attractive black /gold facia panel. Neon indicator. For 
209.250v. A.C. maim. For 3 or 15 ohm Carr. 
epeakere. Send B.A.E. for leaflet. I9 GIiS 1 ^_ /6 
Dep. 6 got. & 9 monthly payments of 39/8 (Total 22 gns) 

R.S.C. COLUMN SPEAKERS Covered in two -tone 

Reune /Vynair, ideal for vocalista and Public Address. 15 ohm matching. 

TYPE C48S 25130 WATTS. Fitted 
four Bin. high flux 8 watt speakers. 
Overall lice approx. 42 z 10 z bin. 

6 Gns. Can. 10/ - 
Or deposit 67/- and 9 monthly 
payments 84/9 (Total ß18.18A). 

TYPE C4I2S 50 WATTS. Fitted four 12m. 
11,000 line 15 watt speakers. Overall site 
5e z 14 z Sin. appena. Carr. 

26 Gns. 25/- 
Or Deposit 26.17.6 and 
9 monthly payments of 64/0 (Total 130.7.0) 

HIGH QUALITY 
LOUDSPEAKERS 
In Teak or Alrormoeis veneered 
Cabinets 

L13 13- z 8. 8.10 Watt 
10,000 lines 3 or 15 ohms. 

Type L12 12. 20 Watt 
10,000 lines 15 ohms. 

E419-9 
Carr -. 7/6 

E8-19 -9 
Carr. 8/9 

R.S.C. BASS -REGENT 
50 WATT AMPLIFIER 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 year 
guarantee. High flux ceramic magneto. Heavy cast 

chassie. All pricee carr. free 

11 . + j 

/ 
'POP' 100 'POP' 60 'POP' 50 
18" I00Watt 15" 60 Watt 12" 50 Watt 

14,500 gauss 14.000 gauss 14,000 gauss 

21 GNS. 8"511 12 M. 8/ I50 
10 GAS. 

I s 0 

FANE 
LOUDSPEAKERS 

'POP' 30C 
12" 25 Watt 
Dual cone ISO 

'L5-19-9 
Carr. free 

F.A.L. P.A. AMPLIFIERS PHASE 29 GNS. 
PHASE 59 GNS. 

B.A.E. for leaflets. 50 

A powerful high quality 
all -purpose unit for lead, 
rhythm, base guitar, vocal- 
ists, gram. radio, tape. 
Peak Output rating. 

Two extra heavy duty 12in. Loudspeakers. 
-Jr Feu Jack inputs and two Volume Controls 
for simultaneous use of up to lour pick -ups 
or "mikes". Bau and Treble controls. 

55 Gns. Carr. 30/ or dep. 218.4.9 

and 9 monthly payments of 156.11.9. (Total 
609 gns.). Bend B.A.E. for leaflet. 
9100 100 watt peak output with Pr. speaker 
columns and a Bass Unit (Six 12" and Two 
15" Speakers). 999 gns. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Im- 
pregnated. Primaries 200 -260v. 60o /a. Screened 
MIDGET CLAMPED TYPE 21x21x2 }in. 
250x., 60mA, 6.3v. la 17/11 
250.0.250v., 60mA 6.3v 2. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0.250v. 60mA. 6.3v. 2a., 0.5 -6.3v. 2a. 24/9 
250-0-250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 39/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0.5.6.3v. 3a. 39/9 
300- 0 -300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 

For Millard 510 Amplifier 47'11 
350.0 -350v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. 3919 
350.0.350v. 130mA, 6.3v. 4a., 0- 5.6.3v. 3a. 47'9 
425.0.425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 8199 
425- 0 -425v. 200mA, 6.3v. 4a., 6.3v. 3a., 5v. 

3a 93/9 
450- 0 -450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. 99/9 
TOP SHROUDED DROP -THRO' TYPE 
250.0.250v. 70mA, 6.3v. 2a., 0-5-6.3v. 2a. 23 /9 
210.0.250v. 100mA. 6.3v. 3.5a. 27/9 
250- 0 -250v. 100mA, 6.3v. 2a., 6.3v. Ia. 28/9 
350- 0 -350, 80mA, 6.3v. 2a., 0.5 -6.3v. 2a 29/11 
230- 0 -250v. 100th, 6.3v. 4a., 0.5 -6.3v. 3a 89/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. 89/9 
300- 0 -300, 130mA, 6.3v. 4a., 0.5 -6.3v. la. 

Suitable for Millard 510 Amplifier 46/9 
350.0.350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. 39/9 
350.0.350v. 150mA, 6.3v. 4a., 0- 5.6.3v. 30. 48/11 
FILAMENT or TRANSISTOR POWER PACK 

a. T6.73Pv. s 
6a.v 22 /9; 131/.9v; . 

1 a. 
; 
9 /912 

3va. 

3 or 24v. 
1.5a 28/9; 0.9 -16v. 15a. 19/11; 0.12- 25.42v. 2a. 81/9 
CHARGER TRANSFORMERS 0.9 -15v. lea. 18/9; 
298.19/11; 3a. 81/11; 5a. 25/11.óa. 29/9; 8a. 36/9. 
AUTO (Step UP /afep DOWN) TRANSFORMERS 
0- 110/120v. 200 -230- 250v., 50 -80 watts 19/9; 
150 watt., 38/6 250 watt. 49/9; 500 watts 106/ -. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,O001ì or 7,000 R to 811 8/9 
Push -Pull 8 watts E1.84 to 3 O or 15 n 1419 
Push -Pull 10 watts 6V6, ECL86 to 3, 5, 8 or 

15 11 24/9 
Push -Pall EL84 to 3 or 15 1310 -12 watts 28/9 
Push -Pull Ultra Linear for Mollard 510, etc. 39/9 
Push -Pull 15-18 watts, sectionally wound 

61.6, KT66, etc., for 3 or 15 n 85/9 
Pnah -Pull 20 watt high quality sectionally 

wound EL34, OL/, %Taft etc. to 3 or 15 CI 59/9 
SMOOTHING CHOKES 150mA. 7 -10H. 250 11 

12/9; 100mA, 1000, 200 11 10/9; 80mA, 10H, 
350 118/9; 60mA, 10H, 400 11 4/11. 

SELENIUM RECTIFIERS F. W. (Bridged) 
A116 /12v. D.C. output. Max. A.C. input 18v. 
la. 4/8. 2a. 6/11. Sa. 9/9. 4a. 12/9. 6a. 16/0. 

SURPLUS GOVT. BARGAINS 

AMPLIFIER RF NO. 2 
MK III. Increases tput 
of 19 net to 26 watts. 
Brand New. 12v opera- 
tion. 75/ -, Carr. 15/ -. 

\o. 19 Set \ew 210.10.0, Carr. Paid. All Ancillary Equip- 
ment available. 12v D.C. Power Unite 50/ -, Carr. 10 /-. 
2/24v D.C. Power Units with Vibrator MK II No. 2. 

70/ -, Carr. 10 / -. 
H /MIC SETS. Used 16/ -, New 28/6, P. A P. 5/, Malus 
P.O.U.'. for 19 TM /RC 16.15.0. Carr. 10 / -. E.F. Antenna 
Tuner (ATU) 85/ -, P. & P. 5/.. 

FEW ONLY! 
No. 19 Mk. II CANADIAN TRANCEIVERS. Rebuilt 
as new. Complete station with all connectors, bead - 
let, variometer, control box and aerials. 

222.10.0. Carr. 60 /- 

5.41 RECEIVER. LF Version of B.40. Coverage 15Kc /s -- 
700Kc /s. Main Operation. As received from Ministry. 
19.10.0. Carr. 30, -. Tested, working 116, Carr. 30/ , 

R.209 MK I COMMUNICATION 
RECEIVERS. 11 valve. Covers 1 -20 
Mc /e. 4 lande. AM /FM. CW. BFO. 
lay DC. Internal Power Supply. 
Tested. 118.10.0. Carr. 15/, 
HALLICRAFTER RH9 4 metre 
Receiver. Ex TAL controlled 
double conversion 115.10. Carr. 20)- 

TELESCOPIC MASTS. 201t. 
Closes to 5ft. gin. 70/ -. Carr. Ill -. 
34ft. Ditto 50 / -, Car, 15/, 
867T. AERIAL MASTS. 
Seven 2 in. dia. sections. 
Interlock gin. Complete 
with base, Nylon Guys. 
212.10.0. Carr. 50/ -. 
TELE 'Fe FIELD 
TELEPHONES. 
Communications up to 
10 miles. Tested with 
batteries. 
16.16.0. pair, Carr. 20/ , 

UNREPEATABLE 
PRE STOCKTAKING 

OFFER 

SAVE 
NEARLY 20 % 
LATEST NEW A IMPROVED "JULIETTE" 
NAS018A COMMUNICATIONS RECEIVER 

(with AFC and IWFO) 

S BAND MAINS /BATTERY SOLID STATE 
PORTABLE RECEIVER 

LIST PRICE 044.17.0 

RETIREMENT. All stocks to be cleared. 
Many bargains for callers only, 9 -5 Mon - 
Fri. 8 -12 Sat. 

A.J.THOMPSON (Dept .P.W 
ding Lodge." Harbin, Il,i.. 

Phone: l"dicotr !42 

OUR 34 gns. PRICE 
(cash only) + 9/- pip 

Limited quantity 
AM Band : Full Medium 

wave cover Marine 
Band: Shipping, Hants, 
8W, etc. FMJYHF: 
Radios 2, 3, 4; TV Sound. 
Public Sery Ices, etc. 

Aircraft (improved 
sensitivity): Airlines and 
(around Control PB 
(High VHF Band): TV 
Sound, Fire, Ambulance, 
etc., Taxis. Shipping 

Fuel Boards, Oil Rigs, Gas and Electric Boards, Local 
Hams, Industrial and Commercial Mobiles, etc. (DE- 
PENDING ON LOCALITY). 
FEATURES:- 4 Dynamic PM Speaker. Directional 
telescopic VHF aerial. Intern° Ferrite rod aerial. 
Illuminated Dial, sine 99" x 51" x 4 e. Weight 591be. 
Impressive and sturdy design in Chrome and Black 
Leather. Ultra sensitive 18 translator circuit. Earpiece 
and Socket. Leather carrying and shoulder strap.. 
Batteries Incl. 

RETAIL TRADERS SUPPLIED 
Enquiries to wholesale dept. 

STOCKTON (DEPT. 
RIGHOWGATE, 

PARTNERS 
LINES.) 

Tel: 0472 58815/64196 
Imports, Wholesale Electronic Equipment Distributors 

LOOK AT THESE PRICES 

CARTRIDGES 
Aeon GP67 -2, GP91 -36C 22/6; Acos GP93 -1 86/8; 
Acoe GP94 -1 32 /6; Bonotone 9TAHC 39/6; All 
above in makers carton; Japanese Stereo 16/ -. 

1 WATT AMPLIFIER 
Complete with volume control, rectifier, smoothing 
cet, fully traoe!etorleed, OUR PRICE 87/6 

PLUGS & SOCKETS 
Phono plugs, red, white, yellow, green, grey, blue, 
black 112 9/- per dos; Coaxial plugs, aluminium 1 /6; 
Coaxial couplers 1/ -; 2 pin DIN plugo 8/ -; 3 pin 
DIN plugs 3 / -; 5 pin DIN plugs 8/6; 2 pin. 3 pin 
DIN sockets 1/6; wander Plugs OM sockets Bd; 
Banana plugs 1/1, sockets 1! -; 9.5mm J /Plugs 1/6 
a 2 /6; Standard J, /Plugs with solder terminale 8/ -; 
Chrome 8/ -; Side Entry J /Plugs black and chrome 
4/9; Insulated i /sockets, o /cet 8/8, c /cct 3/8. 

ELECTROLYTIC CAPACITORS 

4uF, 150v 9d; 8uF 500v 3 / -; 8uF 12v 106; 8uF 
8uF 450v 4/3; 10uF 150v 9d; 12uF 25v 9d; 16oF 
450v 2/92; l6uF } 16uF 450v 4/8; 30aF 10v 9d; SOuF 
10v 9d; 100uF 9v 9d; 100uF 12v 9d; 150uF 12v IN 
320uF 9v 1 / -; 1500uF 30v 8/9; 2000uF 30v 4/2; 
5000uF 25v 10 / -; 10,000uF 25v 16/ -; 20,000uF 
30v 21 / -. 

MICROPHONES 
Acoe Mic 45 22/6; Acoe Mie 80 19/11; Planet CM70 
80 / -; Hand Mike 16/ -; Shure 201 26; Shure 444 

210.10.0. 

VALVES 
PY81 7/2; PCL82 7/9; EF183 9/ -; EF184 9/ -. 

GEORGE FRANCIS (Dept PW) 
93 Baiderton Gate, Newark, Notts. 

Telephone: Newark 4733. 
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RADIO CONSTRUCTOR 

FREE ofuWORKSHOP 
SUPPLEMENT 
PLANS 

Full Working Diagrams including 
Printed Circuit Board Layout 

SOLID -STATE DISTORTION METER 
90 

60 

30 

q 
Copies may also be obtained direct from the 
Publishers -4/- including postage. 
Published by: 

DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON, W.9. 

MAY ISSUE 
ON SALE NOW 3/6 

OTHER CONSTRUCTIONAL PROJECTS 
INCLUDE 

C.R.O. Beam Switching Unit 
Electronic Siren Module 
Neon - L.D.R. A.F. Oscillator 

NEW SERIES 
"UNDERSTANDING TAPE RECORDING" 

PLUS 
* EXCLUSIVE MOTORING * 

OFFER 
(Maserati Air Horns, etc.) 

Ä111110 coMSmuCTon 

= 

Let us give you the facts 
From cover to cover Goodmans Manual is packed with fascinating 
articles on Stereo; a beginners guide to High Fidelity' Stage -built 
Systems: complete details of Goodmans High Fidelity Audio products. 
28 pages you can't afford to miss ... and it's yours FREE I 

Please send me a free copy 
Name 

_ 

Address _ 

[SIGoodmans 
Loudspeakers Limited 

Axiom Works, Wembley, Middlesex. Tel : 01 -902 1200 
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PW/670 

^.rrRrr. '9s'# r T: [ ANGE OF SOLID STATE 

I_) [n241' ¡A,C, MAINS AMPLIFIERS LL. . , ..f_....,...i....r Employing only 
high grade components and transistors. 

LTA IS WATT AMPLIFIER 
HIGH FIDELITY OUTPUT 
SWITCHED INPUTS FOR 
GRAM, 'MIKE'. TAPE, 
AND RADIO 
Frequency Response 10- 40,000 
cps -3dB. Bass Control-1-17dB 
to -16dB at 40cps. Treble Control -, 
17dB to -l4dB at 14Kcs. Hum and 
Noise -80dB. Harmonic Distortion 
0.2 %, at rated output. Output for 
3 -8 -15 ohm Loudspeakers. 

PTA30 HI -FI 
PUBLIC ADDRESS 
AMPLIFIER 
A SUCCESSOR TO OUR 
POPULAR CONCHORD 
30 WATT UNIT 
Input Sensitivity 2 my (max.) 
Output 30 watts. 
Output Sockets for Loudspeaker or Recommended £23. combination of Speakers with total Retail Price 
impedance between 5 ohms and 30 Size 12 x 3} x 6 in. approx. 
ohms. Three individually controlled 
Inputs for mixing purposes. Housed in fully enclosed stove enamelled 
steel case. Controls Vol. (I) Vol. (2) Vol. (3) with mains switch,Treble'lift'. 
and 'cut'. Bass 'lift' and 'cut'. 
AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS, SUITABLE FOR ANY KIND OF 'MIKE' AND INSTRUMENT 
PICK -UP, ALSO FOR RADIO, TAPE OR GRAM. 

Please send a stamped addressed envelope for full descriptive 
details of above units, also TUNERIAMPLIFI ERS STEREO and 

MONO. 
AVAILABLE FROM YOUR LOCAL HI -FI DEALER 

Wholesale and Retail enquiries to: 

Recommended £18. 1 O.O. Retail Price 
Size 93 x 31 x 51 in. approx. 

If required an at- 
tractive wood cabi- 
net with veneer 
finish can be sup- 
plied for any 
model 70s. 
Prices from LINEAR PRODUCTS LTD, 

Electron Works, Armley, Leeds 



TRANSISTOR RADIOS 
TO BUILD YOURSELF 

Backed by after sales service 

NEW! roamer eight miel 
WITH VARIABLE TONE CONTROL 
7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, SW1, SW2, BW3 and 

Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. Five'section 22ín. 

chrome plated Telescopic aerial for Short Waves can be angled and rotated for maximum per- 
formance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record 
socket. Selectivity switch. Switched earpiece socket complete with earpiece for private listen- 
ing. Eight transistors plus 3 diodes. Famous make 71n. o 4In. Speaker. Air spaced ganged tuning 
condenser. On/Off switch volume control. Wave change switch and tuning control. Attractive 
case in rich chestnut shade with gold blocking. Sise 9 x 7 x 4in. approx. Easy to follow instruct - 
Iona and diagrams make the Roamer Eight a pleasure to 

£ ow 6 1 V 6 build. Total Building Costs 

Parts Price List and Easy Build Plans 5/- (FREE with parts). 
P & P 7/6. 

roamer seven mkIV 
SEVEN FULLY TUNABLE WAV E- 
BANDS-MW1, MW2, LW, SW1, 
SW2, SW3 and Trawler Band. Extra 
Medium waveband provides easier 
tuning- of Radio Luxembourg, etc. 
Built in ferrite rod aerial for Medium 
and Long Waves. Five Section 22in. 
chrome plated telescopic aerial for 
Short Waves -can be angled and 
rotated for peak S.W. listening. 
Socket for Car Aerial. Powerful push - 
pull output. Seven transistors and 
two diodes including Micro -Alloy 
R.F. Transistors. Famous make 
7 x din- P.M. speaker. Ale spaced 
ganged tuning condenser. Volume/on/off 
control, wave change switches and tuning control. 
Attractive case with carrying handle. Sloe 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 3.- 
(FREE with parts). Personal Earpiece with switched socket for 
private listening, 5/- extra. 

Total building costs 

£5.19.6 l'.A P. 7/6 

NEW! 
trans eight 
SIX WAVEBAND 
PORTABLE WITH 
3in. SPEAKER 
Attractive case in black 
with red grille and 
cream knobs and dial 
with polished brass in- 
verts. Size 9 x 5} x 211411. 

. tpprox. Tunable on Medium and 
Long Waves, three Short Waves and Trawler 
Band. Sensitive ferrite rod aerial for M.W. and L.W. 
Telescopic aerial for Short Waves. Eight improved type 
transistors plus 3 diodes. Push pull output. Ample power to drive 
a larger speaker. Parts price list and easy build plans 5/- (FREE 
with parts). Earpiece with switched socket for private listening 
5/- extra. 

Total building costs 8 9' 6 
P & P 5/6 Q 

pocket five 
MEDIUM WAVE, LONG WAVE 

AND TRAWLER BAND PORTABLE 

WITH SPEAKER 

Attractive black and gold case. Size 5l x 11 x 3Iin. 
Tunable over both Medium and Long Waves with 
extended M.W. band for easier tuning of Luxem- 
bourg, etc. 7 stages -3 transistors and 2 diodes, 
supersensitive ferrite rod aerial, One tone moving 
coil speaker. Easy build plans and party price Ilet 
1/6 (FREE with parte). 

Total building costs 

44'6 P , P 
36 

roamer six 
SIX WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case with gilt fittings. Sise 71 x 51 x 
11in. Tunable on Medium and Long waves, two 
short waves, Trawler Band Plue an extra M.W. band 
for easier tuning of Luxembourg, etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 

eves. 8 stages -6 transistors and 2 diodes in- 
cluding Micro -Alloy B.F. Transistors etc. (Carrying 
strap 1/6 extra). Easy build plans and parts price 
list 2/.. (FREE with parte). 

Total building costs 

79'6 P.4 6P. 

transona five 
MEDIUM WAVE, LONG WAVE 

AND TRAWLER BAND PORTABLE 
WITH SPEAKER AND EARPIECE 

Attractive case with red speaker grille. Sise 
61 x 41 x 111n. 7 stage -5 transistors and 2 
diodes, ferrite rod aerial, tuning condenser, Total building costs 
volume control, fins tone moving coil speaker 
also Personal Earpiece with switched socket / 7' 6 for private listening. Easy build plans and LTL 
parts price list 1/6 (FREE with parts). 

P. 8 P. 

3;9 

RADIO EXCHANGE CO 

* Callers side entrance Stylo Shoe Shop 

* Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12 Sat 

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 

Parts price list and plans for 

Name 

Address 

L 
PW.1 8 
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CAR LIGHT FLASHERS 
Heavy duty light 
dasher employe 
condenser discharge 
principle operating 
on electro mechani- 
cal relay. (As inset). 
Housed in strong 

plastic caee.Flaehing 
rate between 60 -120 
per minute. 12V 
DC operation. Maxi- 

m load 6 amps. Size 2- 11 /161n. dia. a 4in. 
Supplied brand new at a fraction of original 
cost. 6/6 each. P. P. 2/6. (3 for 17/8. P. P. 4/6). 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7-8 Mc /e. 
Operation on 6 volte D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. 1519.6. Carr. 7 /6. 
Or brand new with acces- 
soriee. 67.19.6. Carr. 7/6. 

CLASS D WAVEMETERS No. 2 
Crystal controlled. 1.2 -19 Mc /e. Maine or 
12V. D.C. operation. Complete with calibra- 
tion charts. Excellent condition. 115.10,0. 
Carr. 30 / -. 

R209 MK II 
COMMUNICATION RECEIVER 
11 valve high grade communication receiver 
suitable for tropical use. 1.20 Mc /s on 4 bands. 
AM /CW /FM operation. Incorporates pre- 
eleion vernier driver, P.,F.O., aerial trim- 

mer, internal 
speaker and 
12v. D.C. 
internal po- 
wer supply. Supplied 
in excellent 
condition, 
fully tested 
and checked 
115.0.0. 
Carr. 20/ -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pnr- 
poee D/B oscilloscope. 
T.B. 2 cps -750 Kc /s. 
Bandwidth 5.5 Mé /e. 
Oenaitivity 33mV /CM. 
Operating voltage 0 /110/ 
200/250V. A.C. Supplied 
in excellent working con- 
dition. 152,10.0. Or com- 
plete with all acceeeories, 
probe, leads, Bd, etc. 
125. Carriage 30/ -. 

MARCONI 

T/44/TF956 
AP AbedrpUon 

Wattmeter 
1 µ /watt to 6 watts. 

020. Carr. 10 / -. 

SOLARTRON CD 711S2 

Double Beam Oscilloscopes 
U.r'. to 9 Mc /e. Perfect order £65. Carr. 50 /- 

(Few available lees C -E.T.) 825 Carr. 50 /- 

TO-3 PORTABLE OSCILLOSCOPE 
Sin, tube. Y amp. Seneiti 
vity 0.1v p -p /CM. Band- 
width 1.5 cps -1.5 MHz. 
Input imp. 2 meg R 25pF 
X amp. sensitivity 0-9v. 
p -p /CM. Bandwidth 1.5 cps 
-800KHz. Input imp. 2 
meg a 20pF. Time base. 
5 ranges 10 cps -300 KHa. 
Synchronization. Internal/ 

external. Illuminated sale 140 x 215 x 330 
mm. Weight 151 lb. 220/240V. AC. Supplied 
brand new with handbook. 637.10,0, Carr. 
10 / -. 

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

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
1 0 -111 meg Il 
6 Ranges ± 1% 
L.1 /c H - 111 
HENRYS 6 Ran - 
ges -2% C. 10pF f 1110mPd. 6 

Ranges ±2%. TURNS RATIO 1:1 /1000- 
1:11100. 6 Ranges t 1%. Bridge voltage at 
1,000 cps. Operated from 9 volte. 100µA. 
Meter Indication. Attractive 2 tone metal 
rase. Size 71 x 5 x lin. 120. P. & P. 5 / -. 
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UNR -30 4 -BAND COMMUNICATION RECEIVER 

Covering 550 Kçs -30 Mc /s. Incorporates BFO. Built 
in speaker and phone jack. Metal cabinet. Operation 
220/240V. A.C. Supplied brand new, guaranteed with 
instructions. Carr. 7/6. 13 g n s. 
TRIO Jß.810 New Amateur Band 10-80 
Metre Receiver in stock. 177,10.0. 

CRYSTAL CALIBRATORS NO. IO 

Small portable 
crystal controlled 
wavemeter. Size 
7 x 71 X din. 
Frequency range 
500 Rc /s-10 Mc /a 
(up to 30 Mc /s on 
harmonic.). 
Calibrated dial. 
Power require- 
ment. 300V. D.C. 
15mA and 12V. 
D.C. 0.9A. 

Excellent condition. 89/0. Carr. 7/6. 

LAFAYETTE SOLID STATE HA600 RECEIVER 
5 BAND AM /CW /SSB AMATEUR AND SHORT 
WAVE 150 Re /s-400 He /e and 550 He /s-30 Mc /s 
FET front end 2 mechanical flltere Huge 
dial Product detector Variable IWO 
Noise limiter 8 meter 241e Bandspread 
290V. A.C./12V. D.C. neg. earth operation RF 
gain control. Size 15in. x 91in, x 811n. Weight la 
Iba. EXCEPTIONAL VALUE. 145. Carr. 10 /- 
S.A.E. for full details. 

LAFAYETTE HA -800 SOLID STATE 
AMATEUR COMMUNICATION RECEIVER 
Six bands 3.5-4, 7 -7.8, 14-14-35, 21 -21-45, 28 -297, 50- 54Mc /e. Dual eonvereion on all 
bands. 2 x 465 Re /s mechanical filter.. FET front end, product detector, variable BFO, 
100Kc /e crystal calibrator. 'B' Meter. Huge slide rule dial. Operation 230V AC or 12V 
DC. Size 15 x 99 x 83m. Complete with instruction manual. 157.10.0 Carr, Paid. 100Rc /e 
crystal 39/6 extra. 

UR -1A SOLID STATE COMMUNIC TION RECEIVER 
4 bands covering 550 Re /s-SO me /e con- 
tinuous. Special featurea are use of FET 
transistors. 8 meter, built in speaker and 
telescopic aerial, variable BFO for 88B 
reception. noise limiter, bandepread con- 
trol, sensitivity control. Output for low 
impedance headphones. Operation 220/240 
volt A.C. or 12 volt D.C. Size 139ín. x 491n. 
x 71e. Excellent value. ONLY 184, Carr. 7/6. / 7/!71I7 7-7", 

p. 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
-01 /- 003/ -1/8/1/3/10/30/100 / 
300V. R -N -S- 4cpa. -1.2 Mc /e. 
Decibels -40 to +50dB. 
Supplied brand new complete 
with leads and instructions. 
Operation 230V. A.C. 117,10.0 
Carr. b / -. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

Frequency 0-20 Rc /s. on 2 ranges. Output 
600 0 or 5k Q. Operation 200/250V. A.C. 
Supplied in perfect order. 115,10,0 Carr. 10/ -. 

TE-6S VALVE VOLTMETER 
High quality Instrument 
with 28 ranges. D.C.volte 
1.1- 1,500v. A.C. volts 
I.5- 1,500v. Resietance 
up to 1,000 megohma. 
200/240v. A.C. operation. 
Complete with probe and 
instructions. 
817.10.0. P. 5 P. 6/ -. 
Additional probes avail- 
able: R.F.35 /- 11,V.42 /6. 

TRIO COMMUNICATION 
RECEIVER MODEL 9R -S9DE 
4 band receiver covering 550 Kc /e to 30 Mc 
continuous and electrical bandaprad on 10, 15, 20, 
40 and 80 metres. 8 valve plue 7 diode circuit, 
4/8 ohm output and phone lack. BBB-MY ANL 

Variable BFO 8 meter Sep. bandepread 
dial IF 455 Rc /e Audio output 1.5 W. 
Variable RF and AF gain controls. 115/250V. 
A.C. Mains. Beautifully designed. Size: 7 x 15 x 

1010. With instruction manual and service data. 445, carriage paid. TRIO COMMIINI- 
CATION TYPE HEADPHONES, Normally 85.19.6. OUR PRICE 18.15.0 it purchased with 
above reniever. 

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

TB 510 AMATEUR 
CEIVER with speaker and mains P.S.U. 

0130 IN STOCK! 

RCA COMMUNICATIONS 
RECEIVERS AR88D 
Latest release by ministry BRAND NEW in original 
cases. 110.250v. A.C. operation. Frequency in 6 
Banda. 635 Rc /6-32 Mc /e continuous. Output im- 
pedance 2.5 -600 ohms. Incorporating crystal filter, 
noise limiter, variable BFO, variable selectivity, etc. 
Price 465.0.0. Carr. £2- 

LAFAYETTE PF -60 SOLID STATE VHF FM 
A completely new transletorieed receiver covering 
152 -174 Mc /s. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume controls. Tape recorder output. 750 aerial 
Input. Headphone Jack. Operation 230V. A,C.. 
12V D.C. Neg. earth. 687,10.0. Carr. 10/ -. 

RECEIVER 

COSSOR 1049 DOUBLE 
BEAM OSCILLOSCOPES 

D.C. coupled. Band width 1Rc /e. Perfect 
order. 626. Carr. 30/ -. 

AM /FM SIGNAL GENERATORS 
Oscillator Teat No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Alrmec. 
Frequency coverage 
20 -80 Mc /s. AM 
CW /FM. Incor- 

porates precision dial, level meter, precision 
attenuator 1µV- I00mV. Operation from 12 
volt D.C. or 0 /110/200/250 volt A-C. Size 
12 x 83 x 91n- Supplied in brand new con- 
dition complete with all connectors fully 
tested. 145. Carr- 20/ -. 

' f »I-1 e 
; , : .. . k... 

EDDYSTONE VHF RECEIVERS Model 770E, 
19 -165 Me /e. Excellent condition. 8150, 

PLESSEY SL,408A 3 watt Integrated Ampli- 
fier Circuit 49/6. Poet paid. 

TELETON CR -10T AM /FM STEREO TUNER AMPLIFIER 
A new model from Teleton. 31 solid 
state devices. 4 + 4 watt output. 
Inputs for ceramic /crystal cartridge. 
Frequency range AM 540- 1600KHz 
FM 88- 108MHa, Automatic FM 
Stereo reception. Stereo Indicator. 
Controls: Tuning, function selector, 
Tone and R A L volume controls. 
AFC switch. Stereo headphone socket. 
Size 139' o 31- x 94- apprso. 
PRICE 684.0.0. Carr. 7/6. 

mA 

E _,- .A. 

50µA 40/- 
50 -0 -50µA 37/6 
100µA 87/6 

200 
010012A 

35/- 5 amp 
5001.1A ......, -40/- 20mA 27/6 100V. D.C....27 /0 

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

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters. Type MR 38P. 
141-in. square fronte. 
.500.0. 500µA27/6 bOn.A 27/6 
1mA 27/6 100mA ....27/9 
1 -0-1mA -57/6 -57/6 130mA 27/2 
2mA 27/6 200nsA 27/6 
3mA 27/6 300mA 27/6 
10mA 27/6 500mA 27r6 
750mA 27/6 3V. D.C. ..27/6 
1 am 
2 amp 2" 10V, D.C. -27/0 

57/6 20V. D.C. . -37/6 

110V. D.C.. .27/0 
300V, D.C...27/6 
500V. D.C...27/6 
750V. D.C...27/6 
15V. A-C...-27/6 
50V. A.C. .-27/6 
150V. A-C...27/6 
300V. A.C. -27/6 
500V. A-C...27/6 
S meter 1mA 32/- 
VU meter ..42!- 

Variable Voltage TRANSFORMERS t s 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50-60 cycles. 
Output full variable from 0.260 volts. Bulk quantities available. 
1 amp. -66,10.012.5 amp -68.16.0; 5 amp -19.16.0: 
8 amp. -- 814,10.0; 10 amp.- 618,10,0; 12 amp -- 121,0.0; 
20 amp.- 637,0,0, 

TE-16A Transistorised 
Signal Generator. 5 ranges 
400kHa- 30mHz. An 
inexpensive instrument 
for the handyman Oper- 
ates on 9v battery. Wide 
easy to read scale. 
600kHz modulation. 

x 
Complete with inatruc- 
tione and leads. 67.19.6. 
P. A P. 4/ -. 

HOSIDEN'DH -08S 
DE -LUXE STEREO 
HEADPHONES 
Feature unique mech- 
anical 2 way unite and 
fitted adjustable level 
controla. 8 ohm inry 

pedance. 20- 20,000cpe. 
Complete with spring 
lead A etereo jack plug 
17.19.6. P. 5 P. 2/6. 

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

150 W. 12. 2.6. P. 5 P. 3/6. 
300 W. 12.19.6. P. a P. 4/6. 
500 W. 14.10.0. P. & P. 6 /6. 

1,000 W. 86.10.0. P. e P. 7/6. 
1,500 W. 17.19.6. P. & P. 8/8- 
7.300 W. 115.10.0. P. A P. 20/ -. 

G. W. SMITH 
Et CO (RADIO) LTD. 
Also see oppos, page 



ARF -100 COMBINED AF -RD 
SIGNAL GENERATOR 

A.P. SINE WAVE 
20 - 200,000 c /e. 
Square wave 20 - 
30,000 c /e. 0 /P. 
HIGH M. 21V. 
P /P600 0 3.8V. P/P 
TF 100 Kc /e -300 
Mois. Variable R.F. 

attenuation int /est. modulation. Iocopor- 
atee dual purpose meter to monitor AF out- 
put and / mod. on H.F. 220/240V. A.C. 
232.10.0. Carr. 7/6. 

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

ing 120 Kc /s -260 
Mc /s on 6 bands. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200/240V. A.C. 
Brand new with in- 
structiona. 116.0.0. 
P. & P. 7/6, S.A.E. 
for details. 

PEAK -SOUND PRODUCTS. Full range of 
Amplifiers, Kita, Speakers, in stock. 

7E22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Oboe: 200/. to 

200 CC!, on 4 
band.. Square: 
20,/e to 30Ke /.. 
Output Loved. 
Lace 6 000 ohms. 
200/250V. A.C. 
Soppitnd brand 
new a guamn- 
teed with instruc- 

tion manual and leads, 116.10.0. Carr. 1/0. 

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

LAFAYETTE TE-46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2000 mFd 
2 ohms 200 meg - 
ohms.Aleo checks 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
517.10.0 
Carr. 716. 

latest 

CaIoque 

The latest edition giving full 
details of a comprehensive 
range of HI FI EQUIPMENT, 
COMPONENTS, TEST EQUIP- 
MENT anb COMMUNICATIONS 
EQUIPMENT.... Over 230 

pages. fully illus- 
trated and detail- 
ing thousands of 
items -many at 
bargain prices. 
FREE DISCOUNT 
COUPONS 
VALUE 10/-. 

SEND NOW-ONLY 7/6 P & P 11- 

* TRANSISTORISED FM TUNER 

HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x 2 4In 
3 I. F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9V battery. Coverage 
88- 108Mc /s Ready built ready for use. Fan- 
tastic value for money. 28.7.6. P. & P. 2/6. 
Stereo multiples adaptors 99/6. 

Note : 4th Edition now printing- reserve you r copy now! 

GARRARD 
FULL CURRENT RANGE OFFERED BRAND NEW AT FANTASTIC 

1025 etereo 97.19.6 AP75 116.19.6 SL55 with Sonotone 
2025T/C etereo 99.17.6 0L75 £25.19.6 9TAHCD 512.10.0 

£28.0.0 
£35.0.0 
£11.19.6 
£25.0.0 

3000 etereo 99.19.6 SL75R 
ßP25 Mk II 511.9.8 SL95B 
51.55 911.12.6 A70/11 
SL65B 514.19.8 401 
8L72B 928.0.0 

Carriage 7/6 extra each item. 
TEAK PLINTHS 8 PERSPEX COVERS 
I. For SP25, ßL65, 51.65, 3000, 2025 T/C 

2025, 1000. 54.10.0 
2. For AP75, ßL75, 8L95 55.19.6. 
3. For SP25 etc. to operate with lid in place 95.19.6. 

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

SAVINGS 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long dletances. Separate call 
and press to talk buttons. 
2 -wire connection. 1000'e of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries and 
wall brackets. 
56.19.6. P. 8 P. 3/6. 

SINCLAIR EQUIPMENT 
Project 60 range of new models now in stock 

Z90 Amplifier 89/6 
STEREO 60 Control finit 99.19.6 

PZ5 Power Supply 94.19.8 
P7..6 Power Supply 57.19.8 

016 Speakers 28.19.8 
All Pod Paid 
SPECIAL PACKAGE 
OFFER I 

2 x Z30 Amplifiera/ Stereo 60 
and PZ5 Power Supply 519. Can. 7/6 
or with 2 x Q16 Speakers INS Carr. 7/6 

Micromatic Radio Kit 49/6 
Micromatic Radio Built 69/6 
SINCLAIR 1C/10 IN STOCK 69/5 
2000 Amplifier 923.10.0 Can. 7/6 
Neoteric Amplifier 542.10.0 Can. 7/6 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, 11IF music power, 30W 
at 8 L2. Response 30- 20,000 ± 2B at 1W. Dis- 
tortion 1% or leas. Inputs 3mV and 250mV. 
Output 3 -160. Separate L and R. volume con. 
trole. Treble and bass control. Stereo phone jack - 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Size 10} x 
3 9/16 x 7 19/16in. Operation 115/230V. A.C. 

w 924. Carriage 7/6. 

MULTIMETERS 4 E_ purposel 

TO-2 PORTABLE OSCILLOSCOPE 
A general purpose low 
cost economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input imp. 2 meg (3 25 
P.F. Illuminated scale. 
tin. tube. 115 x 180 x 
230mm. Weight 81b. 
220/240 V a.c. Supplied 
brand new with hand- 
book. 122.10.0. Carr. 10 / -- 

ADVANCE TEST EQUIPMENT 
Brand new and boxed in original sealed 

3311 AUDIO SIGNAL GENERATOR. 
15 e/e to 50 Kc /e. Sine wave. Output 600 
ohms or 5 ohms 230.0.0. 
VM79. UHF MILLIVOLT METER. 
100 Kc /e to 1,000 Mc /e. AC. 10mV to 3v. 
DC. 10 mV to 3v. Current 0.01 uA to 0.3 
mA. Resistance 1 ohm to 10 megobm. 
2126.0.0. 
TT18. TRANSISTOR TESTER. Full range 
of facilities for testing PNP or NPN tran- 
sistors in or out of circuit. 
587.10.0. 
Carriage 10 /- per item. 

HOSIDEN DHO4S 2 -WAY STEREO 
HEADSETS 

Each headphone con- 
tains a 2 }in. woofer 
and a }in. tweeter. 
Built in Individual 
level controls. 8 Q Imp. 
25- 18,0000 /e with cable 
and stereo plug. 56.19.6. 
P. & P. 2/6. 

AVOMETER MOVEMENTS 

4 
I 

` pss:( _Y. 
`-7--;..% 

60µA / ---` 20K 0/V 
Spare movements for Model 8 or 9. (Fitted 
with Model 9 scale) or basis for any multi - 
meter. Brand New & Boxed. 89/6.P. 8 P. 3/6. 

TE -51. NEW 20,00011; 
VOLT MULTIMETER 
with overload protection 
and mirror scale. 0/6/60/ 
120/1,200v. A.C. 0/3/30/ 
60/300/600/3,000v. D.C. 
0.80µA /12/300mA. D.C. 
0 /60K /6 meg. ohm. 92/6. 
P. 8 P. 2/6. 

MODEL AS-100D. 100K 
Cl/VOLT. 51n. mirror 
scale. Built -In meter 

120/300/600/1,20/00v 
/1 

0/300 /600 /1,2Ó0v D.C. 
/ 

0/6 /30/120/300/600v 
A.C. 0 /10µA /6/60/300 
mA /12 amp. 0 /2K /200K 
/231/200M 

7 B. 112.10.0. P. à 
P. 3/6. 

TE- 900 10,00011 /VOLT 
GIANT AMMETER 
mirror scale and overload 
protection. 01n. full view 
meter. 2 colour scale. 0/ 

C.5 A.C. O/25/12.5/10/5Ó/ 
!20/1,000/5,000v. D.C. 
o / 30µA/ 110 /100 /500mA/ 
10 amp. D.C. 02K/200K/ 
Co MEG. OHM. 916. 
P. 8 P. 5/ -. 

MODEL TE-10A. 20k 0/Volt 
5/25/50/250/500/2,500v. D.C. 
10/50/100/500/1,000 v. A.C. 
0/50 /2.5mA/250mA D.C. 
0/6K/0 meg. ohm. -20 to 
+22dB. 
10.0, 100mFd. 0.100-0.1mFd. 
O/6. P. 8 P. 2/6. 

MODEL TE-90 50,000 OPT 
mirror scale overload pro- 
tection 0/3/12/60/300/600 / 
1200v. D.C. 0/6/30/120/300/ 
1200v. D.C. .03/6/60/600 
mA. D.C. 16K /160K /1.6/ 
16meg Q. -20 to +63dB: 
57.10.0. P. 8 P. 3/- 

MODEL TE-70. 30,000 
OPV. 0/3/15/60/300/600 

0/B00/1200vA.C. 0/S0µÁ 

%_1K/180 H1BM1g Meg. 
55.10.0. P. 8 P. 3/, 

ECHO HS -606 STEREO HEADPHONES 
Wonderfully com- 
fortable. Light- 
weight adjustable 
vinyl headband. 
6ft. cable and 
stereo jack plug. 
25- 17,000 cps. 8 
ohm imp. 87/6 
P. A P. 2/6. 

LAPBYBTRE 57 Range 
Super 50k Cl/volt Multi - 
meter' D.C. volte 12 mV - 1000V. A.C. volta 1.5V - 1000V. D.C. current 
26µA -10 amp. Ohms 0- 
10 meg 0 dB -20 to +81 
dB. Overload protection. 
512.10.0. Carr. 3/6. 

0/10/50/100/500/1,000v E0 
A.C. 0/5/25/50/250/500/1,000 
v. D.C. 0-50µA, 5/50/500mA. 
0/6K/60K/600K/6meg. 
54.17.8. P. 8 P. 3/-. 

,MODEL PT-34. 
-1,000 OPT. 0/10/50 
/:50/500/1,000v AC 
and D.C. 0/1/100/ 
-OOmA D.C. 0/100)Í 
n. 89/6. P. & P. 1/6. 

MODE TI1-12 
20,000 O.P.V. 0/0.6/8/30/120/ 
600/1,200/3.000 /13,000v. D.C. 
0/6/30/120/600/1,200v. A.C. 
0/60 /aA /6 /60 /600mA. 0 /6K/ 
600K /6Meg. /60 Meg. 12 60pF. 
0.2mFd. 95.19.5. P. 8 P. 3/6. 

TEI I1. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB. Connections, 
Unbalanced T and 
Bridge T. Impedance 600 (1 range (0.1dB x 
10) + (1dB x 10) + 10+ 20 + 90+ 40B. 
Frequency: d.c. to 200kMs ( -3B). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input less than 4W (50V). Built In 
600 [1 load resistance with internal /external 
switch. Brand new 227.10.0. P. A P. 5 / -. 

RECORDING HEADS 
COSMOCORD }-track header. High imp. 
record /playback 65/ -. Low imp. erase 20/ -. 
MARRIOTT } -track heads. High Imp. 
record/playback 65/ -. Low imp. erase 20/ -. 
Post extra. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
Sin. 225ft. L.P. acetate 8/6 
8 }In. 600ft. T.P. mylar 10/- 
5in. 600ft. std. plastic 8/6 
Fin. 900ft. L.P. acetate 10 /- 
5in. 1,200ft. D.P. mylar 15 /- 
5}1.. 1,200ft. L.P. acetate 12/5 
5 1in. 1,200ít. L.P. mylar 16 /- 
5}ín. 1,800ft. D.P. mylar 22 /6 
5 4In. 2,4001t. T.P. mylar 89/6 
71n. 1,20016. std. acetate 12/6 
71n. 1,800ít. L.P. acetate 15/- 
71n. 1,8001t. L.P. mylar ß0 /- 
7(n. 2,400ft. D.P. mylar 25 /- 
71n. 8,600ft. T.P. mylar 45/- 
Postage 2/ -. Over 53 poet paid. 

TAPE CASSETTES 
Top quality In plastic library boxes. 
C60 80 min 8/5. 3 for 24 /6 
C90 90 min 12/8. 3 for 38 /- 
C120 120 min 15 / -, 3 for 43/8 
Cassette Head Cleaner 11/3. Post Irles. 

G.W.SMITH&CO.(LE) LTD 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 

All Mail Orden ío- 
147, Church Street, London. W.2 

TM: 01 -282 5562 
( Trade ,applied) 

34, LISLE STREET, LONDON, W.C.2 Tel: 01 -437 9155 

311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 
OPEN 9-6 MONDAY TO SATURDAY I EDGWARE ROAD 1/2 DAY THURSDAY) 
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VISUAL! 
TICA 

! EX G 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing .. . 

OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3 READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

4 CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING .. . 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

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 

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

r 
FREEPOST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please Ì 

for I send your free Brochure, without obligation, to: we do not employ representatives I 

BROCHURE I NAME BLOCK CAPS I 
or write if you prefer not to cut page I ADDRESS PLEASE PW5 I L L. 

_I 
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JUNE 1970 

TOPIC OF THE MONTH 

LO, HI or MID? 
FOR a good many years, a number of people (including 

the present writer) have argued the case for establishing 
a British standard for hi -fi equipment. Nothing, however, 
has been done in this direction in the UK and manufacturers 
wishing to put a label on their audio products are forced 
to quote the German DIN specifications. 

The trouble is that progress has caught up with, and 
passed, requirements so that to many enthusiasts the fact 
that a piece of equipment meets the DIN45 500 specification 
is not so much a guarantee of high qualtiy but rather an 

assurance that the equipment is not of low quality. The 
DIN specifications were drawn up several years ago and 
while they may have been adequate at the time are now 
sadly out of date as a criteria of top quality audio. Today 
they could reasonably be interpreted as being the minimum 
requirement of anything with any pretensions to quality 
and that any equipment below this specification is poor 
indeed. 

This, of course, is the result of technical progress made 
in the past few years, and it leaves open to question current 
terminology. With the advent of really high quality audio 
equipment, the term "hi -fi" became part of the language, 
with inferior products dismissed contemptuously as "lo -fi" 
and other similar derisory terms. Around "hi -fi" grew up 
a certain mystique, which was encouraged not only by 

elements in the manufacturing world but by purist audio 
enthusiasts. The term became, as it were, the "in" thing. 

But this barrier (which is based partly on snobbery) is 
becoming dissipated, due mainly to the vast improvements 
made in ordinary "domestic" audio equipment, which, 
once far removed from the real high quality equipment, has 
placed good quality sound reproduction within reach of 
most families. In other words, the gap in narrowing. And 
this has lead to another frightful term, unfortunately gaining 
favour, namely "mid -fi ". 

So, what is the answer? The DIN45 500 standard (once 
hi -fi) is nowadays reckoned to be mid -fl by British thinking. 
The mid -fi of today, equivalent to the hi -fi of yesterday, 
will no doubt be the lo-fi of tomorrow. Do we abandon all 
labels, or set up a British audio standard which is subject 
to revision every few years? Or do we forget the whole mess 
and just sit back and enjoy listening to music? 

W. N. STEVENS- Editor. 

JULY ISSUE WILL BE PUBLISHED ON JUNE 5 
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NEWS... NEWS... NEWS... 
Eliminators 

Recently announced by RCS 
Products Ltd., II Oliver Road, 
Walthamstow, London, E.17, is a 
unit which enables a cassette tape 
recorder or portable radio to be 
used from a car battery supply. It 
is said to be particularly useful to 
people who have to make "notes" 
whilst driving or to people who 
want to just listen to music. 
Operating from the car supply it 
is possible to turn the volume up 
fully without any drain on a 
recorder's internal batteries. 

Units can be supplied to deliver 
6V, 7.5V or 9V. When ordering, 
the manufacturers ask if readers 
will state the make of recorder or 
radio and type of plug required 
on the unit lead. Price is 35s. plus 
2s 6d. p.p. 

Mini Space Dishes 
GEC -AEI (Electronics) have been 
awarded a substantial contract by 
the Ministry of Defence (Navy), 
for the development of a small 
shipborne satellite communica- 
tions terminal (SCOT) to oper- 
ate through the Skynet system, 
and provide secure communica- 
tion links between small ocean- 
going warships and the U.K. The 
dish aerial, only 33- feet in dia- 
meter, will be the smallest ever 
used in satellite communications. 

While designed as part of the 
Skynet system, SCOT will be 
capable of operation through the 
American Defence Communica- 
tion Satellite system should the 
need arise. More significantly, ter- 
minals as small, reliable and cheap 
as these could open the way for 
a large expansion in satellite com- 
munications for other purposes, 
both military and civil. SCOT is 
seen to have a considerable ex- 
port potential. 
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Police Equipment 
The police forces of three of the 
states of the Federal Republic of 
Germany have recently installed 
fingerprint facsimile transmission 
equipment manufactured by Muir - 
head Limited of Beckenham, Kent. 

Fingerprint photographs can 
now be transmitted within minutes 
between the Bundeskriminalamt in 
Wiesbaden and the Landeskrimi- 
nalaemter in Dusseldorf (Nord - 
rhine /Westphalia), Stuttgart (Wut- 
tenburg), and Hannover over 
normal telephone lines. 

With this equipment a finger- 
print picture 8 inches square when 
scanned at a density of 7.54 lines/ 
mm (190 lines /inch) can be trans- 
mitted with extremely high defini- 
tion in 14 minutes. The picture re- 
ceived is fully processed inside the 
receiver. 

Dynatron Phones 

Dynatron Radio Limited feel con- 
fident that the use of high quality 
Stereo Headphones for personal 
listening will very soon become as 
popular here in the U.K. as they 
have been for some time past in 
the U.S.A., Canada and Scandi- 
navia, and accordingly have 
equipped their range of radio- 
grams and audio separates for 
1970/71 with a jack socket to en- 
able every item in their range to 
have stereo headphones connected. 

The quality of sound obtain- 
able through their new Stereo 
Headphones type S.P.2 which are 
suitable for use with their range 
of products is said to be quite 
equal to high quality Stereo Loud- 
speaker Systems. Price is £7 10s. 

Bedfast Club 
Would readers of Practical Wire- 
less like to help in the good work 
done by the Radio Amateur In- 
valid & Bedfast Club? 

They would be grateful for any 
foreign stamps, which will be 
sorted and packeted and sold at 
the International Radio Engineer- 
ing and Communications Exhibi- 
tion to be held in London later 
this year, all proceeds going to 
R.A.I.B.C. funds. 

Stamps need not be soaked off, 
but should have their backing 
paper cut to leave a generous 
margin on all sides. The address 
to which they should be sent is: 

Allan Berridge, G3IDG. 96 
George Street, Basingstoke. Hants. 

Should there be a large res- 
ponse, it may not be possible to 
acknowledge individually, b u t 
donors may rest assured that all 
offerings, whether large or small, 
will be equally appreciated. 

Readers may also be interested 
to know that the Bedfast Club, 
founded in 1954, now has 365 dis- 
abled licensed amateur and short- 
wave listener members in 12 
countries. 

Low -cost scope 
Mitre Electronic Products of 22 
Powis Terrace, London. W.11, 
have introduced a new oscillo- 
scope type EA0669 -2 at only £29 
15s. Od. Features include: 21m. 
diameter tube; d.c. to 100kHz Y- 
amplifier bandwidth; calibrated Y 
attenuator giving deflection sensi- 
tivities of 100mV /cm., 250mV /cm., 
1V/cm., 2.5V /cm., 10V /cm., and 
25V /cm.; a.c. or d.c. input coup- 
ling; automatically synchronised 
timebase with four ranges (plus 
off) from 100mS /cm. to 10µS /cm. 



NEWS... NEWS... NEWS... 
Receiver Kit 

The GR -78 General coverage 
Receiver recently announced by 
Heath Company provides a.m., 
c.w. and s.s.b. coverage from 
190kHz to 30M Hz in six switch - 
selected bands. The all solid -state 
circuit employs Field Effect Tran- 
sistors in the r.f. section and four 
ceramic i.f. filters. The ceramic i.f. 
filters eliminate the need for align- 
ment. Built -in bandspread tuning 
can be calibrated for either the 
short -wave ,broadcast or amateur 
radio bands, and a switchable 
500kHz crystal calibrator insures 
accurate dial calibration. 

This receiver comes complete 
with a rechargeable nickel -cad- 
mium battery pack with a built -in 
charging circuit. Wiring options 
permit operation from either 120 
or 240V a.c., and 12V d.c. This 
receiver incorporates switched 
a.v.c. and an automatic noise 
limiter. Additional features include 
headphone jack, built -in speaker, 
external antenna terminals, re- 
ceiver muting for use with a trans- 
mitter and a front panel relative 
signal strength meter. 

Styled in Heath charcoal 
wrinkle finish with grey, black 
and chrome accents, the unit 
measures only 41in. H 11 }in. W 
x 84- in. D and weighs only l llbs. 
The Kit GR -78 costs £68 18s. 
Daystrom Ltd., Heathkit Division, 
Gloucester. Telephone OGL2 
29451. 

Chesterfield R.S. 
The above Society met at its 
Headquarters at Hunloke Adult 
Education Centre, off Derby Road, 
on the 11th February. Twenty 
members were present and after 
the conclusion of the normal busi- 
ness, two extremely interesting 
films were shown from the Mul- 
lard Film Library, entitled: "Mir- 
ror in the Sky" and "Girdle round 
the Earth." 

Other events have included a 
talk on colour television on the 
11th March by Mr A. Barsby and 
a talk and demonstration on tran- 
sistor principles by Mr G. C. 
Oxley on the 25th March. 

Price changes 
The prices in the Codar Radio 
advertisement on page 53 of the 
May issue are incorrect. The fol- 
lowing are the revised prices: 
T28 £16 10s., carriage 4s. 6d. 
CR45 ready built £13 10s., car- 
riage 10s. Preselector PR30 
£6 10s., carriage 4s. 6d. PR30X 
£8 10s., carriage 4s. 6d. Mini 
Clipper 55s., carriage 3s. 

P.C. Boards 

Cirkitrite Ltd. have achieved a 
breakthrough in printed circuit 
design by developing a process by 
which electrically conductive pat- 
terns can be produced by direct 
application of a special pen to 
selected areas. 

A Cirkitrite "pen" containing a 
special chemical is applied directly 
to specially prepared materials 
which are subsequently immersed 
in a metal reducing solution. 
Since the chemical provides a 
catalytic surface to the selected 
areas only, the chemical reduction 
of metal is confined to those 
areas -even when the whole 
material is immersed in the re- 
ducing solution. In this way an 
electrically conductive pattern can 
be drawn directly on to the sub- 
strate without the necessity for 
etching or removing conductive 
material from unrequired areas. 

Further details may be obtained 
from Cirkitrite Limited, c/o 
Haven Green, Ealing, London, 
W.S. 

Engineer 
appointment 
Phil Keene (44) at present an 
Engineer at the BBC's studios in 
Glasgow, has been appointed 
Engineer for BBC Radio Derby. 

Mr Keene joined the BBC in 
December 1941 as an Engineering 
trainee in London. For the past 
eighteen years he has lived and 
worked in Glasgow. 

Thanet R.S. 
Meetings of the above Society are 
held at Hilderstone House, Broad - 
stairs each Friday at 7.30 p.m. 
except when the South East 
UHF /VHF Group hold their 
meetings. Further gen from Dick 
Trull, G3RAD, 1 Approach 
Road, Broadstairs. Kent. 

2 -hour Cassette 
The range of Scotch magnetic 
tape cassettes has been expanded 
to include a two -hour version. A 
feature of this new Philips -com- 
patible cassette-the Scotch C- 
120-is an improved shim material 
which offers reliability while 
eliminating tape binding and jam- 
ming. 

The Scotch C -120 cassette, 
which retails at a recommended 
price of 33s. 6d., utilises Scotch 
Dynarange low - noise magnetic 
tape, which provides good high - 
frequency response while offering 
complete compatibility with slow 
(14- i.p.s.) recording speed. As 
with the other cassettes in the 
range (the Scotch C -60 which gives 
60 minutes recording and the 
Scotch C-90 giving 90 minutes) 
the new cassette is supplied in a 
durable hinged plastic case 
designed to protect the tape and 
provide easy storage. 
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AWIDE -RANGE L.F. 
SIGNAL GENERATOR 

THE SIGNAL GENERATOR to be described is 
a sine -wave oscillator employing a Wien bridge 
feedback network, and the frequency coverage 

is from 15Hz to 1.5MRz in five ranges. The circuit 
uses the minimum of components consistent with 
reliable operation, and is easy to build and use. 
However, it is as well to say right away that if a 
really good output waveform is required, high 
quality components must be used throughout, par- 
ticularly in the case of the ganged tuning potentio- 
meters. The theoretical harmonic distortion of the 
instrument is under 1 per cent. 

If the constructor needs only a general -purpose 
signal generator, and does not, for instance, wish to 
make distortion measurements on audio amplifiers, 
economies can be made. Using readily available 
components, an inexpensive dependable instrument 
can still be built. 

Operation 
The theoretical operation of the system is illu- 

strated in Fig. 1. In its most elementary form, the oscil- 
lator is an amplifier with a resistance -capacitance 
network providing positive feedback between output 
and input. R -C networks are, of course, frequency 
selective; so the amount of feedback available 
reaches a peak at one particular frequency (f). If the 
gain of the amplifier, and hence the positive 
feedback, were not controlled in some way, the wave- 
form of the oscillations would be an indescribable 
monstrosity, with only peaks in amplitude corre- 
sponding to f. Very careful regulation of the 
amplifier's gain is therefore essential, and so a 
negative feedback loop is added to the circuit. 

This loop cuts the gain of the amplifier down to the 
point where oscillation can only just be sustained; 

frequency-selective positive feedback 

amplifier 

R2 

R1 

Cl 

TC2 

R3 

R4 

negative feedback 

Fig 1: Block diagram of Wien bridge oscillator. 
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thus regeneration can only occur at f, the frequency 
at which the Wien bridge permits the maximum 
amount of positive feedback, and the output is a 
sine wave. 

In a circuit such as this, it is usual to make the 
components in the two halves of the Wien bridge of 
equal value, to simplify design calculations, and to 
enable variable tuning to be employed. Therefore, R= R1 =R2, C =C1 =C2 and the frequency of 

oscillation is calculated from the formula f= 1 
2ircit 

the units being hertz, farads and ohms. Varying 
either C or R alters the frequency, and in this design, 
C is varied decade- fashion to provide "coarse" 
tuning for the instrument, and R is varied by 
potentiometers for the "fine" tuning. 

In Fig. 1, R3 and R4 constitute a potential divider 
between the amplifier's output and earth. An 
accurately determined portion of the output voltage 
is fed back to the input from this, but in reverse 
phase. Consequently, the gain of the amplifier is 
drastically reduced. Given that Cl =C2 and R1 =R2, 
the forward gain has to be cut to times 3. 

The amplifier used in the signal generator is a 
simple two -stage circuit. The first stage comprises 
Trl and Tr2 (of Fig. 2) connected as a Darlington 
pair and has a high input impedance. This has to 
be high to prevent the lowish impedance of the 
bridge from being shunted. The second stage is a 
common -emitter amplifier with a small collector 
load to provide a low output impedance. 

Practical details 
Since the gain requirement is so low, a wide 

range of bipolar transistors can be used in this 
circuit, germanium or silicon, npn or pnp. (Note : 
if pnp types are used, the power supply lines and 
electrolytic capacitors will need to be reversed in 
Figs. 2 and 4). 
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R7 

1.2k 
VR2 
5k 

Fig. 2: Circuit of signal generator based on Wien bridge oscillata. 

However, if the instrument is required to operate 
on the top range, transistors with a high cut -off 
frequency are essential. The types specified have an 
FT of 200MHz, which enables the scale calibration 
to remain unchanged for all ranges. If poorer 
devices were used (eg. FT about 10MHz) a modified 
scale would be needed for the 1.5MHz range at 
least. 

After extensive experimenting, the author finally 
opted for "untested" 2N706's, which, at a few pence 
each, are the most economical choice. Silicon planar 
transistors with their low leakage (Icbo) offer the 
further advantage that the operation of the instru- 
ment is substantially unaffected by large changes in 
supply voltage or ambient temperature. 

To move on to the actual circuit diagram (Fig.2), 
R3 and VR1b correspond to Rl in Fig.1, and R2 
and VRIa to R2,; Cl -5 of Fig.2 are Cl of Fig.l, 
and C6 -10 are C2. From the formula quoted above, 
the theoretical range of the instrument is 14.950Hz 
to 2.453MHz, but as should be clear from Fig. 3, 

Fig. 3: Typical dial calibration 
showing cramping at top end 
of scale when using linear - 
track potentiometers. 

limits of cursor 

the scale above the 150 mark is too cramped for 
accurate calibration. Consequently, the nominal top 
frequency of the instrument is taken to be 1.5MHz. 

The scale follows a more or less logarithmic 
course, and this admittedly unfortunate fact is 
principally due to the use of linear -track potentio- 
meters for VR1. Anti -log types would improve the 
situation considerably, if reliably matched anti -log, 
or indeed matched log pots were available. The 
so- called logarithmic carbon pots that are offered by 
retailers are, of course, nothing of the sort. They 
merely have their track divided into two, one part 
being low- resistance and linear, and the other high - 
resistance and linear. To try and use a "matched" 
ganged pair of these in the present application is 
definitely not possible. 

Ganged carbon pots usually claim to be matched 
to within 2dB, a figure which appears admirably low, 
but to the author at least, an unqualified decibel 
rating is more or less meaningless. He can only 
assume 2dB matching means a mismatch of up to 
+25 %, -20 %. From tests made on such com- 
ponents, however, this would appear to be a too 
pessimistic view. 

Figure 3 illustrates the behaviour of VR1 in the 
prototype, which does, in fact, use a ganged carbon 
pot, and this probably makes the calibration more 
"logarithmic" than it should be. For the best possible 
results, ganged wire -wound potentiometers must be 
used. Suitable types are available from Colvern Ltd, 
Spring Gardens, Romford, Essex. 

Negative feedbaek is derived from the collector 
of Tr3 and taken to the emitter of Tr2 via the 
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potential divider comprising VR3 and R5 +VR2 
( =R3 and R4 of Fig.l). VR3 varies the amount of 
feedback applied, so that the user can obtain the 
best waveform from the oscillator at any frequency. 
With VR3 at minimum resistance, the forward gain 
will be too low for oscillation to commence. The 
user should back off the control just to the point 
where it does occur. 

The typical output level with VR3 correctly set 
and with VR2 at maximum is around 700mV, but 
variations of up to 10% can be expected due to 
mismatching in the bridge and the reduced efficiency 
of the amplifier at extreme frequencies. 

At this point, the author must introduce Fig.4. 
This is a modified version of the original circuit 
employing a thermistor to give automatic gain 
control. It is ideal for those who do not like having 
an excess of knobs to twiddle, and who want a 
constant 1V output (VR2 can then be accurately 
calibrated). But the use of a thermistor has disadvan- 
tages. First, its dual roles of giving a constant output 
voltage and regulating the gain of the amplifier are 
not necessarily compatible. Consequently, the hi -fi 
constructor is advised to retain VR3 to get the best 
waveform, and not to worry too much about the 
output voltage. 

The maximum dissipation of the only thermistor 
suitable is 3mW, with means that the careless must be 
very careful with their soldering irons and heat sinks. 
Also, its purchase would almost double the cost of 
the instrument. If the thermistor is to be used, a 
small pre -set potentiometer (about lkft) may have to 
be wired in series or parallel with it (experimenting 
will decide which) in order to get the best results. 
Once adjusted, this potentiometer should of course 
be left alone, since continued twiddling would invali- 
date the use of the thermistor in the first place. 

Using the Frequency Meter 
The capacitors C1 -10 should be close- tolerance 

types, and can be checked with the frequency meter 
described in PW May 1970, even if the signal 
generator to be used for the testing signal is the 
present design and still under construction. Although 
the output waveform will doubtless be rather nasty, 
the signal generator will function with capacitors 
that are quite badly mismatched. By judicious 
manipulation of VR1 and the f.s.d. pre -set control in 
the frequency meter, a considerable overlap of 
ranges is possible. 

If, for example, two 0.1µF ±20% capacitors are 
temporarily wired in for C2 and C7 in the signal 
generator (and if oscillation occurs), 1pF, 0.1µF and 
0.01µF capacitors can be accurately checked with 
the frequency meter. As the latter does not contain 
a 100pF capacitor, two of these will need to be 
purchased. 

If the constructor has already built the frequency 
meter, calibration of the scale for VR1 is no problem 
at all: some might not consider it even necessary. 
There is \surely nothing more tedious than inscribing 
scales and dials, especially if they are cramped at 
one end. This constructor for one invariably gets an 
acute attack of Calibrator's Cramp! On the proto- 
type of the signal generator, only one scale was 
found to be necessary, calibration for the bottom 
range being correct for the top range. Though as 
the latter (if included) cannot be checked against 
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the frequency meter, a radio set should be called 
into use. 

Construction 
The instrument must be housed in a metal case 

or box, and screened leads used for output connec- 
tions. The reason for this is simply to avoid r.f. 
radiation from the instrument. Readers may well 
think that operating the oscillator at 1kHz, say, is 
unlikely to interfere with anyone's radio reception. It 
won't, as long as the output waveform is kept 
sinusoidal. 

to R1 

to c of Tr1 Tr3 

R6 

R7 VR2 

C12 

C13 

+ 25V 

output 

Fig. 4: Modified circuit using a thermistor to provide a.g.c. 

Most of the components are accommodated 
(vertically) on a Veroboard module. (See Figs.5 and 
6). Layout is not critical, though wiring between the 
module and the other bits and pieces , should be 
short, direct and rigid to minimise stray capacitances. 
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Fig. 5: Circuit board shown actua/ size. 
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Fig. 6: Enlarged view of circuit board showing location of components. 

This is particularly important if the top range is to 
be included. The tuning capacitors C1 -10 are 
mounted on a group board, and this should have 
more than the required minimum of ten parallel pairs 
of tags, to allow room for padding capacitors, if 
necessary. 

* components list 

Resistors 
R1 6 8kS2 

R2, 3 6500 ±1 % 
R4 3 3kû 
R5 2200 
R6 6800 
R7 1.2kû 

VR1a/b 10kû linear ganged 
VR2 5k0 linear 

*VR3 3kû linear 

Capacitors 
Cl -10 see Table 1 

C11 100µF 6V electrolytic 
C12 50µF 25V electrolytic 
C13 500µF 3V electrolytic 

Semi -conductors 
Tr1, 2, 3 2N706 

Miscellaneous 
*TH1 Thermistor type R53 (Fig. 3: only) 
Veroboard, 2 pole 5 way switch, metal case, 

insulated terminals, group board for C1 -20. 

Power Supply 
*Transformer 18 -25V at 20mA *see text 
*Capacitor 2000µF 25V 
*Four silicon diodes 50 p.i.v. 50mA(0A200, 0A202) 
On -off switch, group board for diodes. 

Table 1 

Values for C1 -10 (all ±1%) and ranges covered 

Cl, C6=1µF 
C2, C7=0.1µF 
C3, C8=0.01µF 
C4, C9=0.001µF 
C5, C10=100pF 

15-150Hz 
150Hz-1.5kHz 
1 .5-15kHz 
15-150kHz 
150kHz-1.5MHz 

VR2 

out- 
Put 

%% 

Power supply 
Figure 7 illustrates a suitable power supply for 

mains operation of the instrument. There is a lot 
to be said for powering the equipment from batteries 
if this is feasible, since a ripple -free supply is 

essential. However, the power needed is at least 20V 
at 15mA, so readers may consider a mains supply 
more practicable. 

52 

240V a.c. 

T1 winding supplying 18V to 25V 

D2 

+ 25V 
(approx) 

Fig. 7: Circuit of suggested power supply unit. 

The mains transformer and smoothing capacitor 
will need to be of modest dimensions if they are to 
be housed in the same portable case as the rest of 
the circuitry. The author in fact used a miniature 
120V transformer, with a 12kû resistor as a voltage 
dropper (on the mains side), and certainly a resistor 
of this size helps the smoothing considerably. 

If miniature silicon diodes such as the 0A200 
(or "untested" equivalents) are used for the rectifiers, 
it should be noted that they have a high forward 
resistance at 15mA or so, compared to the more 
orthodox types of rectifier diodes. Consequently, if 
one's transformer gives out 25V a.c., the output 
from the rectifier bridge will still be only 25 -30V 
d.c. (It should be about 36V with a large capacitance 
reservoir). The maximum operating voltage of the 
signal generator is about 30V, but the rating of the 
smoothing capacitor will normally limit this to 25V. 

The author used a box 9 x 6Z x 1 #in to house 
his instrument. A large front panel area is needed, 
if the controls are to be comfortably spaced out, 
and the depth will largely be determined by the size 
of the mains transformer or battery used. 
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LM100 Voltage Regulator 

AFEATURE of the present phase of integrated 
circuit development is the increasing number 
of special- purpose linear units becoming avail- 

able, and this month one such application is dis- 
cussed, the question of precision voltage regulators. 

Here the close matched characteristics of mono- 
lithic active elements is particularly useful. Opera- 
tion is by comparison of the voltage delivered to the 
load at any instant with a stabilised reference 
voltage, with any deviation being amplified and 
applied to the actual regulating element. 

In a given case this may be either a series or 
parallel element; the former procedure places the 
control transistor in series with the load, so that 
its d.c. resistance (dependent on the bias applied by 
the deviation amplifier) forms a potential divider, 
together with the load, across the unregulated supply 
voltage, while the latter method divides the output 
current between the load and a transistor in parallel 
with it, the transistor being biased so that the total 
current drawn remains constant despite fluctuations 
of the load. 

Differential Input 
amplifier (unregulated) 

Se 
controries l 
element 

Output 
(regulated) 

Voltage 1 
reference 

Potential divider 
(voltage set) 

1 

Block diagram of a series regulator. 

The standard voltage regulator is the National 
Semiconductors type LM100. This is a "positive" 
regulator, in that the negative line is common to 
both the input (unregulated) and output circuits. It 
can accept an input voltage of up to 40V and 
provide an output of from 2 to 30V, the precise value 
being determined by a potential divider across the. 
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regulated output which supplies the comparison 
signal to match the fixed reference voltage. 

"Line regulation," that is, the variation of output 
voltage as the input unregulated voltage fluctuates, 
is better than 0.05° per volt, while load regulation. 
or the variation in voltage as the current drawn from 
the regulator changes from its minimum to its 
maximum.limit, is 0-1%. Further, a current limiting 
feature is built in, so that the circuit is self -protecting 
against output short circuits. 

The only obvious limitation on the usefulness of 
this device is the low value of permitted output 
current which can be drawn from the regulated out- 
put, 12 mA. This is due to the fact that a high current 
transistor requires a relatively large junction area, 
while in the LM100 the whole circuit occupies a 
chip of silicon only 38 mils. square. However, if the 
output of the circuit is used as the base current of 
an external discrete transistor, a current of 200mA. 
is available, or even several amps. if a power 
transistor is used. 

Operation of the LM100 

Now to examine the actual device and its applica- 
tion in detail. In use, the reference voltage is corn- 
pared with a fraction of the output voltage; therefore 
to allow the maximum range of permissible output 
voltages, the reference should be as low as possible. 
Further, on the stability of the reference depends the 
maintenance of the preset output voltage as 
temperature drift occurs. 

In the LM100 the basic reference is provided by 
the zener Dl; 6.3 volts appears across this element 
when supplied with current from the constant 
current source Q2. However, it has a positive tem- 
perature drift, amounting to 7mV/ °C at the output 
of the emitter follower buffer transistor. This is 
compensated for by the negative drift of Q7, so that 
the definitive reference voltage of approx. 1.8V at 
the junction of R1 and R2 is stable to within 0.3% 
over an extended temperature range ( -55 °C to 
+125°C). i 

The deviation or error amplifier is basically a 
single stage differential pair (Q8 and Q9) followed 
by a Darlington output circuit, Q11 and Q12. If, 
however, an external transistor with a higher current 
'rating is to be employed, access to the collector of 
012 is provided to supply the base drive, with R8 
already in place to act as an emitter -base resistor for 



the transistor; when used "straight" pins 2 and 3 are 
shorted, eliminating this resistor from the circuit. 

Q10 is responsible for the current -limiting func- 
tion. At a level determined by an external resistor, 
Q10 is biased on, reducing the drivé to Q11 of the 
Darlington pair. The emitter -base voltage of Q12 
also affects the bias of Q10, and with the difference 
in temperature drift between these two transistors 
due to the difference in current density in their 
emitter junctions, the current limit for operation of 
Q10 drops as the temperature rises. 

Complete circuit of the LM100. 

The amateur will probably prefer to use the com- 
mercial variant of the LM100 circuit, having little 
need for the extended temperature range which can 
be traded off against unit cost. The LM200 operates 
from -25° up to +85 °C and cheaper still is the 
LM300, further restricted in temperature and also 
in input voltage (30 rather than 40). However, all 
three have the same internal layout, and the degree 
of regulation achieved is similar. 

Applications 
As for amateur applications, two will be men- 

tioned to indicate possibilities. Standard transistor 
radios, tape recorders, etc. have a current consump- 
tion dependent on audio output level, since they 
commonly employ a class B arrangement. Should it 
be desired to operate such a device from, say, a 12 
volt car battery, a simple dropper resistor in series 

Regulated 
output 

Unregula 
input 

Ground 

*Base diagram is top view t Solid tantalum 

With an external transistor stabi /ised outputs up to 200mA can be 
obtained. 

would not provide the 6 or 9 volts required, as by 
Ohm's law the voltage drop would be current 
dependent. 
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An LM100 type regulator, however, with a suit- 
able external transistor, would be ideal as a source 
of stabilised d.c. for such a load. In another field, 
every constructor has at some time desired a variable 
d.c. power supply unit to replace batteries when 
experimenting or developing transistor circuits. If 
pin 6 is supplied from the slider of a 50kf1 potentio- 
meter, an LM100 is a very fine continuously variable 
power supply; further, with the current limit facility, 
should there be a fault in the experimental circuit 
no excessive current can be drawn, so that not only 
is the regulator protected, but also the equipment 
under test. 

Input 

Current limit 

R1 

R2 

Output 

Preset 
adjustment 

( =R2 /4) 

Circuit to provide a continuously variable output. 

Already, too, there is news of improved regulator 
circuits on the way, which will not require external 
transistors to carry a useful current; G.E. (U.S.A.) 
are working on a PA264 with a 5 watt capability, 
similar in appearance to the PÁ246 audio amplifier 
already, mentioned in these pages. Motorola are 
introducing an MC1461 with a reported 10 watt 
dissipation, in a new can with integral heat sink; 
and from National a negative regulator (LM104) is 
expected. So perhaps in the future a return to this 
month's theme will be called for; meanwhile the 
"simple" positive regulator can be usefully investi- 
gated and applied. 

The LM300 can be obtained from the Semi- 
conductor Marketing Co. Ltd., 140 High St., Egham, 
Surrey. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than twenty shillings 

to build 

THERE must be many constructors who have 
purchased record players and have added 
ready built amplifiers to these. Our project for 

this month is for such an amplifier for those who may 
wish to build their own and save money. Although 
designed for use with a record player, the amplifier 
has, of course, uses in several other fields. It is 

extremely simple and should be very quickly built 
and this, together with the fact that it should cost 
well under 20s., makes it an ideal project for the 
raw beginner. 

There should be no problem in obtaining the 
components from almost any supplier, though by 
shopping around it is usually possible to save quite a 

bit. 
Output from the amplifier is about 750mW, which 

is of course very small by current standards, but 
this sort of volume is more than adequate for 
normal use. The quality is very acceptable and 
although far from being in the Hi -Fi category, it is 

unlikely to be the main cause of poor quality when 
used with a cheap record player using a crystal 
pickup on 45 r.p.m. discs. It should be the ideal 
companion for one of the cheap battery operated 
turntables. 

THE CIRCUIT 
Crystal pickups have a high output but also have 

a high impedance and for best matching should be 
connected to a load of at least 500kí2. VR1, 
nominally 1Mí2, could in fact be any value between 
500kí2 and 2M12. Although the volume control 
presents a high impedance to the pickup, the ampli- 
fier has a very much lower impedance input and it 
will be seen that when the volume control is at 
maximum the input impedance of the first stage 
causes a mismatch. In fact in this position the 
tone does alter because of this. However this is not 
objectionable and while theoretically it is bad 
practice, it has been left like this for simplicity. 

Cl, 0.5µF is rather lower than one would expect 
to see but in the protoype no improvement was 
gained by increasing the value. 

Trl acts as a straightforward amplifier with R1 
providing the base bias and R2 acting as the collector 
load. We have made considerable use of the tran- 
sistor used here, the BC169C, in previous circuits and 
will do so in future. It is a plastic encapsulated, high 
gain, low noise silicon transistor costing around 
2s 6d. (It has two further features to recommend it, 
neither of which are made use of in this circuit, of 
handling an appreciable collector current and having 
a high frequency cut -off). In this circuit we are using 
it for its high gain. 

Tr2 is a germanium PNP type power transistor and 
in the circuit is "inverted" so to speak. The base is 
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No. 14 
RECORD PLAYER AMPLIFIER 

Fig. 1: The circuit of the record player amplifier. In the prototype 
R2 was 3952. 

* components list 

R1 

R2 

VR1 

Cl 
Trl 
Tr2 
L.S. 
Battery 

1 M S2 10%, .1 watt 
39S2 10 %, } watt, see text 
1MS2 log. pot. with switch. 
0.511F 

BC169C 
0C28 
3S2 type, bin. diameter or larger. 

9V, PP9 etc. 

To crystal 
pickup 

To LS. 

-ve +9V 

Fig. 2: The layout on a small aluminium chassis. Note that the 

power transistor, Tr2, should be insulated from the chassis in the 
usual way. 

directly coupled to the collector of Trl and the 
loudspeaker acts as the collector load. 

The value of R2 is critical for it sets the quiescent 
current through Tr2. If its value is high excessive 
current is drawn leading to short battery life; if too 
low it causes "clipping" and severe distortion. Its 
value should be chosen so that it is the lowest that 
does not cause clipping on maximum output on the 
peaks of the signal. In the prototype 3912 was the 

final value chosen but in earlier mock -ups it was 
5652 and 1O012. One could use a preset here but trial 
and error selection is just as good. If one has a 

testmeter it will be found that the quiescent current 
is around 30mA using the best value. 

Since the quiescent current for Tr2 is passing 
through the speech coil of the loudspeaker it is 

important that a decent sized one is used. Speakers 
under about 6in. diameter will sound dreadful 
operated from this amplifier as the biased speech coil 

causes it to operate at an unfavourable point; this 

effect is not noticeable on larger diameters. 

Bend to 90' 



,GOING HI FI 
R. HINDLE 

THERE 
is a minimum specification that should 

be met before the tag Hi -Fi is attached to an 
installation but them are often signs of misuse 

of the term and there is no widely accepted definition. 
Specifications can be in technical terms such as 
power output, degree of distortion, frequency range 
and so on but, although these factors are important, 
they cannot tell the whole story because, firstly, they 
do not cover the whole chain of reproduction; and, 
secondly, the environment (e.g., the type of room 
and its furnishings) has a profound effect on the result. 

The overall system involves one or more sources 
of signal -a radio tuner, a record player or a tape 
deck, or a' combination of those -an amplifier and 
a speaker system. Maybe present needs are thought 
not to call for equipment capable of stereo repro- 
duction (resulting in doubling up the amplifier and 
speaker systems) to qualify as Hi -Fi, but the time 
when this must be insisted upon is surely coming. 

The Hi -Fi enthusiast is also unlikely to accept 
into his world any equipment built as a single unit; 
he has good reasons for his belief that high fidelity 
in reproduction can be achieved only by the use 
of speakers separate from other equipment. 

COMPARING EQUIPMENT 
The usual advice given to purchasers of Hi -Fi 

equipment is to go where they can hear comparisons 
between a wide range of models. This is good 
theoretical advice but it is not really practicable. 
This is because it is quite impossible to carry in 
one's mind a sufficient impression of successive 
permutations and combinations of equipment for 
the mutual comparison to be valid. Even if this were 
not so it would not be possible to make a reliable, 
final choice without taking into account the environ- 
ment, so that the ultimate tests would have to be 
made in the user's own room. 

Is the equipment, in fact, to be stereo or mono? 
The answer these days surely must be stereo; even 
though the full aim may not be realised immediately 

and the intention is to reproduce in mono for the 
time being everything to be bought at this time 
must be suitable for a stereo ensemble. 

INPUTS 
Next, specify all the input sources that are likely 

to be needed, not just now but during the lifetime 
of the equipment. Almost certainly there will be 
a record player, perhaps in the first place using a 
cheaper, ceramic cartridge but later to acquire a 
more expensive cartridge which will not only give 
a much smaller signal but will also have a different 
characteristic. 

So the amplifier must have two suitable input 
facilities if it is intended to progress from a cheaper 
to a more expensive cartridge. Typical input sensi- 
tivities looked for would be around: - 

100/200mV for ceramic cartridges 
2 /4mV for magnetic cartridges. 

A stereo cartridge in either variety would be 
chosen. This will play either mono or stereo records 
but the mono cartridge would not deal with stereo 
records. - 

There is also likely to be a need to budget for 
a radio tuner (typically giving 200mV). Perhaps also 
a tape deck is to be used. In practice it is extremely 
unlikely that a modem amplifier will be deficient 
in these input facilities or in the provision of the 
necessary equalisation circuits to compensate for 
standard characteristics now adopted for the input 
signals. Not all operate equally well with regard 
to the input overload characteristic and this is very 
significant. The input sensitivity previously referred 
to indicates the input signal to give rated output, 
and if there is more input signal than rated the 
volume control can be set lower so that the output 
circuits are not overloaded. However, the volume 
control is unlikely to be in the input circuit itself 
but will follow the low noise first stage and conse- 
quently its adjustment cannot prevent the input stage 
from overloading. 

" go where they can hear comparisons" 
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Having determined the input characteristics needed, 
any amplifier unsuitable on this account can be 
rejected on the basis of considering the technical 
specifications given in the manufacturer's literature 
and in technical reviews. The rest can be surveyed 
without further consideration of Input requirements 
and demonstrations can be taken using a single, 
high quality input device- probably a pickup cart- 
ridge because of the ease and speed with which 
a range of different sounds can be demonstrated 
using records. 

THE BUDGET 
There is the question of cost and it is pointless 

to produce a short list of possibles only to find 
that none can be fitted into one's budget, though 
most people finish up by paying more than they 
had originally intended. If a complete outfit is to 
be purchased about a third of the total money 
available should be spent on the amplifier and 
about another third on the speakers, leaving a third 
for a motor, pickup arm and cartridge; the pro- 
portion will change if a tuner or tape deck is also 
to be included. 

The important consideration is that the quality 
of the various units should be compatible. However, 
it is perhaps worth bearing in mind that amplifier 
design is probably nearer perfection than other links 
in the chain and a good choice now is going to 
be acceptable for a long time. 

POWER OUTPUT 
Power output from the amplifier is worthy of 

thought. Advertisements give one the impression 
that power needs are increasing all the time and 
figures up to hundreds of watts are seen. But first 
make sure that the watts are genuine. Only ratings 
of continuous sine wave output (or so called r.m.s.) 
should be accepted for comparison and if interesting 
amplifiers are not specified in this way (read the 
small print to make sure), ask for a conversion of 
the specification provided into continuous sine wave 
form. 

Practically the whole of one's listening is done 
at the level of a fraction of a watt, so why bother 
about high output? The truth is that it is not so 
important as one might imagine, but it does come 
into its own on the occasional peaks that contribute 
so much to the overall satisfaction derived from 
listening to music. 

Probably many people can get by with some 3 to 4 
watts per channel, but musically it is unlikely to 
be satisfying. Ten watts per channel will be a great 
improvement and most people will be content. An 
increase to 20/25 watts per channel will be worth 
while, but it is doubtful whether any further increase 
will be an advantage in most cases. 

Speakers vary in acoustic efficiency and therefore 
have a bearing on power output needed. The smaller 
units are less efficient and need more power input 
for a given noise but are rated at lower maximum 
power input than the larger more efficient speakers. 
The larger units are commonly rated at 25 watts 
and if fed by power up to their full rating will 
give a very healthy volume. 

It is not necessary to be overstrict in comparing 
amplifier peak output ratings with speaker power 
ratings -the figures need not necessarily be identical. 
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Speakers with a higher rating than the amplifier are 
obviously acceptable and even if they have a some- 
what lower rating it need be no cause for concern. 
Speaker impedance varies as frequency varies and 
so matching to amplifiers is not an exact science. 

However, one should choose speakers with a 
nominal impedance equal to that specified by the 
makers of the amplifier. This impedance is com- 
monly 8 ohms with modern transistor amplifiers 
but there are variations, for instance 16 ohms as 
commonly used for valve amplifiers. If an amplifier 
is to be bought for use with existing speakers and 
if perhaps the preferred amplifier specifies an 
impedance differing from that of the speakers 
caution is called for. 

Small increments in power output are quite 
unnoticeable. An increase from, say, 10 to 12 watts 
(other things, and particularly distortions, being 
equal) will be pointless. Increases by a factor 2 are 
necessary to make an impression of greater power. 

DISTORTION 
Having dealt with input and output, what goes 

on in the middle? In the process there will be the 
inevitable production of distortion and this is 

specified in relation to output. For modern amplifiers 
a total harmonic distortion at full rated output of 
1% is mediocre; the better amplifiers will have 
a figure of 0.1 % or less. Since the greater part of 
one's listening time involves output at a fraction 
of a watt, distortion at these low levels can be 
very annoying. 

The intending purchaser should look for a speci- 
fication of low level distortion, ideally in the form 
of a graph or a statement covering a range of out- 
put levels rather than a specification at a single 
output level. The surest way of avoiding this un- 
pleasant rise in distortion at lower outputs is to 
use Class A output in which case there is an 
intrinsic fall in distortion at lower levels; such 
amplifiers sound distinctly better than most and are 
as good as the best of Class B amplifiers. 

Frequency response is unlikely to be inadequate 
in these days. It should, and generally does, extend 
from below 40Hz to above 20kHz without significant 
deviation from level response. However, this is 
usually measured at comparatively low power levels 
and it is important to know if the frequency range 
is held at higher powers -this is often called the 
power bandwidth. A satisfying statement by the 
makers of a well -known amplifier is "Frequency 
response maintained up to full power (25Hz -25kHz 
± 0.5dB)." 

CONTROLS 
Finally the controls provided should be con- 

sidered. There must be an input selector for the 
various inputs chosen. A switch is needed to ring 
the changes between stereo and mono, in the latter 
case permitting either left hand or right hand input 
to be used or for the two to be combined into a 
single signal. Volume, bass and treble tone controls 
are needed in each channel for stereo -ganged con- 
trols with single knobs are preferred and this makes 
a balance control essential. 

-continued on page 150 



_! ______ _m_ ____________- - - - --t 
Complete precision This kit a rigid plastic L soldering kit "tool-box" - contains , 

- _ Model CN 15 watts 
miniature iron. fitted , 
A' bit. Interchangeable 
spare bits ils A ". 

II Reel of resin -cored PRECISION MINIATURE SOLDERING IRONS older 
Felt cleaning pad Antex, Mayflower House, Plymouth, Devon. 
Stand for soldering iron Telephone: Plymouth 67377/8. 

From Ekctricel and Radio 
Telex. 45296. Giro No. 2581000. 

, , , , 

, , 
, , 
, 
, 

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

I 

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

ES25 watts. Fitted with 1/8" bit. 
1lyrchangeeble bits 3/32 ", 3/16" and 1/4" 
available. Ideal for high speed production 
Mts. For 240, 220, 110, 24 or 12 tolls. 

From 35/- 

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

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

sh 49'6 Io Anta,. 

nPlease send me the Antex colour 
catalogue 
Please send me the following irons 

Quantity Model Bit Size Volts Price I Il 

enclose cheque /P.O. /cash value , 

Modal CN 240/2 
15 watts - 240 volts NAME 
Fitted with nickel plated bit (3/32 ") and in 
handy transparent pack. From Electrical 31r ADDRESS . 
and Radio Shops or send cash to Antex. PW.6 

and voltages immediately available from stt #. ii NME 1111 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone 01- 722 -9090 

EXPRESS POSTAL SERVICE, SAME DAY DESPATCH BY FIRST CLASS MAIL 

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

A2 ¡ 

OB2 6/- 
0Z4 4/6 
148 4/6 
145 5/- 
147áT 7/8 
1C1 6/6 
1C2 9/- 
IC8 7/- 
105 4/9 
1D5 7/6 
IDI 9/6 
IFD1 6/8 
IFD9 4/3 
I06 6/- 
1H5oT 7/- 
IL4 2/8 
ILD6 6/- 
ILN5 8/- 
IN6áT 7/9 
1PI 7/- 
1210 6/9 
1P11 8/8 
1E6 6/6 
184 4/9 
185 4/3 
1T4 2/S 
1U4 5/9 
2A7 1I/6 
2D13C 7/- 
2D21 6/6 
2%2 , 4/9 
3A4 8/6 
345 10/- 
SB7 3/- 
806 3/9 
8Q4 7/8 
MOOT 0/- 
834 5/9 
3V4 O/8 
4D1 3/9 
5R4GY 10/8 
SU4á 6/6 
5V40 7/6 
5Y3GT 5/6 
OZ8 3/- 
5240 7/- 
6/30L2 12/- 
6A80 8/6 
6AC7 8/- 
6405 4/- 
64J5 8/6 
OAJ6 5/9 
84K5 5/- 
6AK6 O/- 
6AKS 8/6 
641.5 2/8 
64916 8/8 
6AQ5 6/8 
BARB 20/- 
OATS 4/- 
4AU6 6/- 
6AV6 6/8 
6B80 2/11 
OBA6 4/8 
OBBS 4/9 
6BOBC 20/6 
613116 7/8 
6BJ6 8/8 
OBQ6 4/9 
OBQ7A 7/- 
6BR7 16/9 
OBR6 18/8 
01387 36/- 
6BW6 14/9 
8BW7 181- 
61316 4/6 
6526 0/- 
6C4 5/- 
SCOOT 0/- 
BCO 8/9 
609 14/6 
OC12 6/9 
11C17 18/8 
OCDOU 28/- 
6CH6 7!- 
0C1.6 8/6 
8CW4 13!- 
6D3 7/6 

61)0 3/- 
6E6 7/6 
6F1 13/6 
6F611 6/- 
6F6M 12/6 
6F72 8/3 
6E13 8/6 
6E15 10/- 
6F16 7/6 
6E29 14/8 
8F'74 13/8 
6F26 18f- 
6E26 5/3 
0F28 14/- 
6F29 6/- 
6F30 81- 
6E32 31- 
6000 16/- 
6H6GT 8/- 
6Jbü 3/9 
6J50T 4/8 
6J6 31- 
6J70 4/9 
6J7 8/6 
6K7(1 2!- 
6K7 4/6 
6K86 41- 
6L1 19/6 
/LeUT 7/9 
6L7 18/6 
6L12 5/6 
61.16 8/- 
OL19 27/8 
614312 8/6 
6L320 9/6 
6N711T 6/8 
6P1 12/- 
6P75 4/9 
6P26 12!- 
6P26 12! - 
OP28 26I- 
OPL19 6/- 
6Q70 8/- 
OQ7GT 8/8 
6R7(1 7/ 
OR7 11/- 
88476T 7/- 
6ßA7 7/- 
ßeL70T 8/6 
68U7 8/- 
68117 3/ 
6837 8/8 
68R7UT 4/6 
68N7UT 4/6 
68Q7UT 7/8 
6887 4/- 
6U4GT 12,- 
6U70 10/8 
6V60 8/8 
0X4 4/3 
6X5GT 6/- 
6Y6U 8/- 
6Y711 12/8 
7A7 12/8 
7AN7 8/8 
7B6 10/9 
7117 7/- 
7C91 8!- 
71/6 16/- 
7F8 136 
7817 516 
71(7 181- 
7V7 6!- 
7Z4 8/8 
911W6 71- 
907 16/O 
10C1 26/- 
10(.`1 10/- 
10C14 8/6 
10111 8¡- 
10D1 14/7 
10F1 15l- 
10F9 9/- 
1OF18 7/- 
16FD12 6/9 
70L14 715 
lOLD3 9/- 
lOLD1110/- 
10P13 15!- 

101'14 20/- 
10P111 8/8 
10PL12 71- 
1146 1E/8 
I2AU6 7/8 
11A1)O 7/6 
124E6 12/8 
12AT6 4/8 
12AT7 3/9 
11A16 4/9 
12A1'7 4/6 
12A\'6 5/6 
11AV7 91- 
12AX7 4/6 
I1AY'7 9/9 
MIA,/ 6/- 
1211E6 6/9 
12B1:17 81- 
12E1 17/- 
12J511T 2/8 
11J711T 6/6 
111(6 10/- 
12K711T 8/9 
12Q7UT 6/ 
128A7UT8/- 
1281.7 6;- 
128(17 4/8 
118117 3/- 
128J7 4/6 
128147 4/9 
128Q7UT8/- 
14E7 9/6 
148'7 16/- 
18 12/8 
194Q5 4/9 
19E1 40/- 
20 DI 18/- 
201)4 20/6 lult 14/ 
10L1 20/ 
20P1 17/8 
1013 18, - 
10P4 18/8 
Y0P5 80/ 
15L6UT 6/6 
15Y5 8/- 
25Y611 8/8 
25Z4U 8/ 

- 

2525 8/- 
25Z611 8/6 
301:1 8/6 
3M115 18j- 
30C17 181- 
:14C18 14!- 
301,5 16/- 
301,1.1 18/9 
301,1.2 16, - 

3(11'L1118í- 
30101.13 8/- 
30FL1414/8 
:10L1 8/8 
301.1:. 13/9 
30L17 16/6 
3014 13/- 
30P4MI(17/6 
S0P12 18/9 
30P1M 8r8 
30P 19 12/- 
30P1.1 18/9 
301.413 15E3 
301.414 15/ 
30PL1515/- 
36A3 10/- 
3545 151- 
351)5 12/8 
35LOUT 818 
35W4 4/8 
3523 10/- 
:15241:T 4/9 
35Z51IT 61 
41' 61- 
43 10,- 
5011.: 6!3 
5005 6/8 
50C1,61;43/3 
50L611T 9r- 
51K1 14/6 
53K1: 14/8 
71 8/8 

77 10/8 
78 4/9 
8541 8/3 
65A3 8/- 
90A(1 67/6 
90AV 67/6 
911CG 34/- 
90CV 33/6 
LOCI 18/- 
15002 14/8 
15002 5/9 
301 80/- 
302 18/8 
803 15/- 
305 16/6 
306 131- 
807 11/9 
956 2/- 
1821 10/6 
6763 10/- 
6060 5/5 
7193 10/8 
7475 14/- 
A1834 20/- 
42134 19/6 
A3O4Y 15/- 
AC2PEIN 

19/6 
AC2PEN/ 
1)1) 19/8 
ACOPEN 7/6 
AC/PEN(51 

19/8 
AC/PEN (7) 

19/6 
.4C/TH110/- 
AC/TP 19/6 
ARP3 7/- 
ATP4 2/3 
A'L1 8/- 
AZ3I 9/6 
AZU 10/6 
B36 8/6 
R319 8/8 
0719 6/6 
B729 12/- 
BL83 10/- 
CL83 18/8 
CVO 10/8 
UV63 10/6 
('V271 l2/6 
CV418 19/- 
CYI(' 10/6 
CY31 7/6 
DI 1/3 
1)41 10/8 
U63 6/- 
DAC32 7/- 
UAF91 4/8 
1/4 F116 I/O 
IXX:90 10/- 
1/1/4 10/8 
U10:1:1 7/9 
UF9I 2/9 
U1096 6/8 
UF97 10/- 
11H30 16¡6 
11H63 6/- 
1/1170 5/- 
111(77 4/- 
1/1481 10/9 
1111101 26¡- 
I/11107 17/11 
1)K82 7/S 
1)K40 10/- 
ÚK91 5/6 
11K91 9/- 
11K96 7/- 
ÚL33 8/- 
11L35 4/9 
UL.g! 5/9 
1J494 6/9 
I1L96 7/- 
1/L816 9/6 
1/M70 BI- 
UDt71 7/8 
I1Y86 6/9 
11Y87 6/9 
EI811F E4/- 

1.8,11, 24/- 
E88CC 3E/- 
E18000 8/- 
E38OF 19/- 
E182CC88/6 
EA50 1/6 
EA78 18/- 
EABC80 6/3 
EAC91 3/- 
EAF42 10/- 
EB34 8/- 
EB41 4/8 
EB91 6/8 
EBC41 9/6 
EBCBI 616 
EBC90 4/- 
EBC91 6/6 
EBF80 6/9 
EBF83 8/- 
EBF89 6/3 
EBL21 18/- 
EC53 12/8 
EC64 10/- 
EC70 4/9 
EC86 l2/8 
EC88 12/- 
EC92 8/8 
ECC31 15/6 
ECC32 4/6 
ECC33 81/8 
ECC34 89/8 
ECC40 11/- 
EW81 8/9 
ECC81 4/8 
ECC83 4/6 
ECC84 8/8 
ECC85 6/8 
ECC86 8/- 
ECC88 7/- 
ECC91 8/- 
ECCI89 9/8 
ECC80412/- 
E(X)80727/- 
ECF80 8/6 
ECF82 6/6 
ECF86 9!- 
ECF80442/- 
RCF80512/8 
ECH21 12/O 
ECH35 6/9 
ECH42 18/9 
ECH81 6/9 
ECH83 8/- 
ECH84 7/8 
ECL80 7/- 
ECL82 I/O 
ECL83 9/- 
ECL84 12/- 
ECL85 11/- 
ECL86 8/- 
ECLL800 

80/- 
EF22 1E/8 
2E36 3/8 
EF37A 7/- 
EF39 6/- 
EF40 10/- 
RF41 10/- 
EF42 8/6 
EF54 12/8 
13F73 8/8 
EF80 4/6 
EF83 9/6 
EF85 6/8 
EF86 8/8 
EF89 6/- 
EF91 8/3 
EF91 13/6 
EF94 5/- 
EF95 6/- 
EF97 10/- 
2E98 10/6 
EF183 8/- 
RF184 6/- 
2E804 20/6 
EFP60 10/- 
EH90 7/8 
EL32 3/6 
EL3:1 lß/- 

EL34 10/8 
EL37 17/8 
EL41 11/- 
EL42 10/6 
EL81 10/- 
EL83 7/8 
EL84 4/9 
EL85 8/- 
El.S6 8/- 
EL91 4/6 
EL95 6/8 
EM80 7/6 
E31131 7/6 
EM84 6/6 
23185 11/- 
EM87 7/6 
EY51 7/6 
EY81 7/- 
EY83 11/- 
EY84 10/- 
EY86 6/6 
EY87 6/6 
EY88 8/8 
EY91 3/- 
EZ35 5/- 
11240 7/6 
EZ4I 8/6 
EZSO 4/6 
EZ8I 4/9 
2290 4/3 
FC4 18/8 
FW4/5008/6 
0280 7/- 
OZ32 9/- 
0Z33 l2/8 
0Z34 10/- 
GZ37 14/8 
H30 5/- 
HABC80 8/8 
HL13C 4/- 
HL28 8/- 
HL41 8/9 
HL41DD 

19/8 
HL42DD 9i- 
HVR2 10/6 
HVR2A10/6 
IW3 6/8 
IW4/350 6/8 
IW4/600 8/- 
KT2 5/- 
KT8 84/6 
KT41 19/8 
KT44 20/- 
KT61 1E/- 
KT63 6/- 
KT66 17/3 
KT74 12/8 
KT78 18/8 
KT88 84/- 
KTW6112// 
KTW821E,'8 
KTWBS 8/- 
LN152 7/- 
LN309 30/- 
LN319 13/9 
LN839 18/9 
1.2319 8/6 
L2329 8/6 
318162 1E/6 
31E140014/9 
M11L4 1216 
MHLD812/O 
MU12/144/- 
111X40 18/6 
N78 40/S 
N108 27/10 
N152 9¡8 
21308 17/8 
N329 8/6 
N339 26/- 
N359 9/8 
N369 18/9 
N379 6/6 
N389 12/- 
N709 4/9 
P61 10/8 
PABC80 7/8 
PC86 10/8 

PC88 10/3 
PC95 8/3 
PC97 8/6 
PC900 7/6 
PCC84 8/8 
PCC85 6/8 
P3C88 9/9 
PCC89 9/6 
PCC189 10/6 
PCC80513/9 
PCC80815/8 
PCE80018/9 
PCF80 6/6 
PCF82 8/8 
PCF84 8/- 
PCF86 12/9 
PCF87 18/- 
PCF200 18/8 
PCF80018/- 
PCF801 7/- 
PCF802 9/- 
PCF80514/- 
PCF80611/8 
PCF80814/6 
PC112001E/8 
PCL82 7/8 
PCL83 10/- 
PCL84 7/8 
PCL85 9/- 
PCL86 8/6 
PCL88 16/- 
PCL80015/6 
PCL801 13/9 
PCL805 9/- 
PEN45 7/- 
PEN45DD 

16/- 
PEN48 4/- 
PEN453DD 

19/6 
PENA4 19/6 
PEN/DD 

4020 17/6 
PFL20011/9 
PL33 19/8 
PL36 9/6 
PL81 9/6 
PL81A 1016 
PL62 6/8 
PL83 8/8 
PL84 6/8 
PL301 12/- 
PL500 18/- 
PL504 18/8 
PL505 28/9 
PL50827/10 
P1.509 28/9 
PLS01 15/- 
PM84 7/9 
PY31 8/8 
PY32 10/- 
PY33 10/- 
PY80 8/- 
PY81 5/8 
PY82 6/3 
PY83 5/9 
PY88 6/9 
PY301 12/8 
PY800 7/8 
PY801 8/9 
P230 9/6 
QQV03110 

24/- 
Q875/2012/6 
Q8150/15 

1E/8 
QV04/7 12/6 
1111 19/6 
R12 7/6 
R16 34/11 
R17 17/6 
R18 10/- 
R19 7/6 
R20 11/9 
RGI-240A 

39/6 
RK34 7/8 
8P4 9/- 
8P13C 12/6 

ßF42 12/8 
BP61 8/3 
TH4B 10/- 
TH283 7/- 
TP22 11/- 
TP25 3/- 
TP2620 8/9 
UABC806/3 
UAF4210/3 
UB41 6/6 
UBC41 9/- 
UBC81 7/- 
UBF80 5/9 
UBF89 6/9 
UBL21 9/- 
11092 6/6 
UCC84 8/- 
UCC85 7/3 
UCF80 8/8 
UC1121 9/- 
UCH4212/- 
UCH81 8/6 
UCL82 7/- 
UCL88 10/- 
UF41 10/- 
LTF49 9/- 
UF80 6/9 
111,85 6/9 
UF86 9/- 
UF89 8/9 
UL41 10/6 
UL46 18/6 
UL84 8/8 
UM80 6/8 
URIC 10/6 
11115 7/- 
UUO 14/- 
UU9 7/3 
UU12 4/9 
UY1N 9/- 
UY21 9/6 
UY41 7/6 
1iY85 5/9 
U10 9/- 
U12/14 7/6 
U16 16/- 
U17 5/- 
Ul9 84/6 
U22 7/9 
U25 181- 
U26 11/9 
U31 8/- 
U33 29/8 
U35 18/8 
U37 84/11 
C43 7/8 
U45 15/6 
U47 13!- 
U49 11/9 
U60 6/6 
U52 6/8 
U76 4/9 
U78 4/8 
U107 18/8 
U151 7/6 
U353 6/8 
U354 6/8 
U191 18/6 
U192 6/8 
U193 8/9 
U251 14/6 
U281 8/- 
U282 3/- 
U291 9/6 
U301 111- 
U329 14/6 
U339 18/6 
11381 6/9 
U403 8/6 
U404 7/6 
U709 4/9 
U801 19/6 
U4020 7/8 
VP13C 7!- 
VP41 7/0 
VR75 34/- 
VR105 8/- 
VR150 01- 
VT61A 7/- 

VT501 8/- 
VU111 7/8 
VU120 US- 
VU120412/- 
VU133 7/- 
W88 

1 
10/8 

W76 8/9 
W77 8/6 
W81M 18/8 
W101 86/e 
W107 8/- 
W729 13/- 
X24 16/6 
X47 10/- 
X61 5/9 
163 6/6 
X64 12/6 
X65 10/- 
X66 10/- 
X101 30/6 
X109 36/- 
X119 3/8 
Z63 4/9 
2152 4/6 
2329 18/- 
Z719 4/6 
Z729 6/3 
Z749 16/8 
Z759 46/- 
Trenddors 
saddtodes 
INI124 10/6 
2N404 6/- 
2E966 10/6 
2N1756 10/- 
2N2147 17/- 
2N2297 4/6 
2N236944/8 
2E2613 7/9 
2N3053 6/6 
2N3121 50/- 
0N3703 8/9 
2N3709 4/- 
o-N3866/0/- 
2N3988 10/- 
28323 10/- 
44119 3I- 
44120 5/- 
AA129 8/- 
4AZ13 8/0 
AC107 5/- 
AC113 5/- 
AC114 3/- 
AC154 5/- 
AC156 4/- 
AC157 5/- 
AC165 6/- 
AC166 5/- 
AC167 13/- 
AC188 7/6 
AC169 6/6 
AC176 11/- 
AC177 6/8 
ACY27 3/- 
ACY18 8/8 
ACY19 3/9 
ACY20 3/8 
ACY21 3/0 
ACY22 8/6 
ACY98 4/- 
AD140 7/6 
AD149 8/- 
ADT14012/6 
AF102 18/- 
AF106 30/- 
AF114 4/- 
AF115 4/3 
AF117 4/6 
AFI19 9/- 
AF121 0/- 
AF124 7/6 
AF126 6/- 
AF139 15/- 
AF178 13/6 
AF179 18/8 
AF180 9/6 
AF181 14/- 
AF188 11/- 
AF239 7/6 

A8Y27 8/6 
A16Y28 8/6 
A8Y29 10/- 
B1181 10/- 
BA102 9/- 
BA115 3/8 
BA116 5/- 
BA129 We 
BA180 2/- 
BCY10 5/- 
BCY12 5/- 
BCY33 5/- 
BCY34 4/6 
BCY38 5/- 
BCY39 4/6 
BCZ11 3/6 
BC107 4/- 
BC108 8/6 
BC113 6/- 
BC115 8/- 
B0116 5/- 
BC118 4/6 
BD119 9/- 
BFY50 4/- 
BFY61 4/- 
BFY69 4/6 
BF154 5/- 
BF169 5/- 
BF163 4/- 
BF173 7/6 
BF180 6/- 
BF181 3/- 
BF185 8/- 
BTX34/400 

40/- 
BY100 8/6 
BY101 3/- 
BY105 3/6 
BY114 8/8 
BY126 S/- 
BY127 8/6 
BYY28 30/- 
BYZ10 5/- 
BYZ11 6/- 
BYZ12 5/- 
BYZ18 5/- 
BYZ15 65/ 
0012E 4/- 
0064H 41- 
F8Y11A 4/6 
F8Y284 4/6 
GD4 8/6 
(ID6 6/6 
GD6 6/6 
OD8 4h 
ODO 4/- GDP) 4/- 
OD31 4/- 
6D19 4!- 
áD14 10!- 
OD15 9/- 
áD16 4/- 
OET103 4/- 
OET10518/- 
6ET118 4/- 
OET11517/- 
0ET116 6// 
GET118 4/- 
02T119 4/- 
OET573 7/8 
GET587 8/8 
UET87219/- 
0ET873 8/- 
OET88210/- 
GET887 4/8 
OET889 4/6 
0ET890 4/6 
t1ET896 4/6 
OET897 4/6 
0ET898 4/6 
0EX13 8/8 
0E136 4/6 
O2X3610/- 
OEX45 8/6 
GT3 5/- 
Ml 2/10 
M3 5/10 
MAT3O0 7/9 
MAT107 8/6 

3iAT120 7/9 
MATI21 I/6 
045 6/6 
0A9 3/6 
0410 8/6 
0447 9/- 
0470 S/- 
0478 3/- 
0479 1/3 
0481 1/9 
0485 1/6 
0486 4/- 
0490 3/I 
0491 1/9 
0A96 1/9 
0A200 1/- 
04202 8/- 
04210 9/8 
04211 18/6 
O4Z20018/- 
04390110/6 
042202 9/- 
042203 9/6 
042204 9/- 
042205 9/- 
042206 9/- 
04220710/6 
OAZ210 7/- 
042213 7/- 
0A222416/8 
0C19 85/- 
0C22 6/- 
OCJ3 5/- 
0(194 //- 
OC25 6/- 
0C26 6l- 
0028 y/- 
0C29 9/- 
OC36 7/6 
OC36 7/6 
0C38 //6 
0C41 10/- 
0C49 13/6 
O(:43 33// 
OC44 ß/- 
OC44PM 3/3 
OC 46 3/- 
0C46M 6/- 
OC46 8/- 
0065 38/6 
Ogg 3/S 
0071 3/- 
0079 9/- 
0073 18/- 
0074 3/6 
OC75 2/- 
0076 2/6 
OC78 9/- 
OC78D 8/- 
0079 8/- 
OCB1D E/- 
0081/4 6/- 
0082 9/8 
0082D 2/8 
0083 3/- 
0084 8/- 
OC39S 4// 
00139 4/6 
0C140 19/- 
0C169 3/O 
OC172 4/- 
00100 4/4 
OC901 6/6 
0C202 4/6 
0C203 4/8 
0C204 5/6 
OC205 7/11 

OC90O 10/- 
00812 8/- 
136141 5/- 
ßM1036410/ 
8T1276 10/- 
811/8 3/6 
U14706 6/- 
XZ30 IV- 
Y543 S/3 
Y728 S// 
2E19V7 1/9 

MATCHED TRANSISTOR 8E113 1 -0C44 and 2 -0C45 8!8: 1 -OC82D and 1 -008' I/O; Bet of three 0083 (GET 1181119) 8/6; LP 5 package (ÁC313, ÁC354, ACIO7, AÁ120110 /0: 

Postage 64. per se . S.T.C. 1 watt Zener diodes. 2.4v: 1.7v: 3.0v: 3.6e 4.3e: 13v: 15v: 16v: All 8/86. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

ELECTRO LYTI CS. Can types: 8 % 8mfd /500v 8/6; 8 . 16mfd /500v 10/ -; 16mfd /500v 8/3; 16 x I6mfd /500v 500v 10/9; 16 X 16 x 16mfd/275v 9/ -; 16 X 32mfd /450v 10/9; 16mfd / 

600v 15/9; 32mfd/500v 11/9; 32 r_ 32mfd /350v I1 / -. 32 / 32mfd/450v 6/-; 50x 50mfd/275v 10/ -: 50x 50mfd /350v 6 / -; 50X 50X SOmfd /350v IS / -; 60 X 250mfd/275v 9/9: 64 X 100 

mfd /450v 23/6; 64 x 120mfd /350v 3/6; 100 x 200mfd /275v 5/6; 100 x 200mfd /350v 23/6: 100X 200 x 60mfd /300v 22/6; 100 X 300 x 100X 16mfd /275v 27/-; 100 X 400m(d /275v 15/6: 

100X 400 x I6mfd/275v 28/ -: IOOmfd /100v S /6; 200mfd/350v 13/- ;200 X 200 x IOOmfd /350v 32/ -; 300 X 300mfd/300v 38/6; 500mfd /I00v 12/ -; I000mfd /50v 7/ -; I000mfd /I00v 

16/6; 2000mfd /50v 16/6; I0000mfd /30v 36/ -. 
Tubular types :l mfd/ 15v 2/3; I mfd /25v 2 /6; I mfd /50Ov 3/6; 2mfd/ I5v 2 /3; 2mfd /25v 1/6; 2mfd / I50v 2/6; 2mfdl500v 3/9; 4mfd / I Sv 2/3; 4mfd / I 50v 2/6; 4mfd /500v 3/9: 5mfd /I Sv 

2 /3; 5mfd /50v 2/6; 8mfd/ 15v 2/3; 8mfd / I50v 3/ -; 8mfdI4SOv 2/6; 8mfd /ß00v 4/6; 8 X 8mfd/450v 3/-; 8 X 16mfd /450v 3/3; I Omfd/ I5v 2/3; I Omfd /25v 1/6; I Omfd /SOv 2/ -; 16mfd/ I5v 

2/3; 16mfd /2.5v 1/6; 16mfd /450v 2/9; I6mfd /500v 5/9: 16X 16mfd /450v 3/6; 25mfd/ISv 2/3; 25mfd /25v 1/6; 25mfd /SOv 2 / -; 32mfd/15v 2/3; 32mfd /350v 3/ -; 32mfd /450v 3/3: 

32X 32mfd /350v 4/9; 40mfd/ 18v 1/6; SOmfd/15v 2/6; 50mfd /25v 2/ -; 50m8d /S0v 2 / -; 5Omfd /350v 3 /6; 64mfd/ 10v 1/6; 64mfd /450v 11/9; I OOmfd/ 12v 2/ -; I OOmfd/ 15v 2/6: I OOmfd/ 

25v 2 / -; 100mfd /50v 2 / -: 100mfd /450v 16/6; 250mfd /25v 2 / -; 250mfd /50v 3/ -; 500m(d /25v 3/ -; 500mfd /50v 4/6; 1000mfd /12v 2/6; I000mtd /25v 5/ -; I000mfd /50v 7/ -: 2000mfd/ 

25v 6/ -; 2000mfd /50v 9/ , 
SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME! 

Terns of business -Cash with order only. Post /Packing 6d per item. Orden over £5 poet free. No C.O.D. Any parcel insured against damage in transit for 6d. extra per order. Hours of business 

Mon. -Fr!. 9.00 to 5.30 p.m. flats. 9.00 to 1 p.m. Complete list of modern and obsolete valves, resistors, condensers, transformers, etc., with terms 01 business l0d. Please enquire for any item 

not listed with S.A.E.Please note that no enquiries can be answered unless a B.A.E. is enclosed for reply. Minimum export order £25. 
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plus- ;CIRCUITS 

U[F1STAdLIIM 
PART 3 

TRIGONOMETRY 

FOR a full understanding of circuit operation and 
relevant mathematical treatment, a few trigono- 
metrical exercises should be dealt with, so a few 

simple definitions are required for further work. 
Consider the right angled triangle shown in Fig. 3.1. 

Definitions of trigonometrical ratios are:- 

Sine of angle A 

Cosine of angle A 

= á (written as sinA). 
c 

= b (written as cosA). 

Tangent of angle A = (written as tanA). 

Fig. 3.1. 

These relationships are valid 
only for right angled triangles. 
The sinusoidal waveforms dis- 
cussed in the last article are in 
fact graphs of angle sines against 
angle, and as trigonometrical tables 
exist which give us angles for 
given sines, cosines and tangents, 
the above relationships are of 
importance. 

Further information of use to us in given in Py- 
thagoras' Theorem which states that for a right angled 
triangle: 
c2 = b2 + a2 (with reference to fig. 3.1.) 

e.g. when a = 4, b = 3. 
c2= 42 +32= 1_6+9 =25 

c= 12 =5 
In this particular case: 

Sin A = 
5 
= 0 .8 

Cos A = 
5 

= 0.6 

Tan A = 
3 

= 1.33 

The size of angle A can be found from any of the 
trigonometrical tables mentioned. In this case angle 
A = 53° 8' (53 degrees 8 minutes). 

These few facts are of use in determining out of 
phase angles in a.c. circuits as will be seen later. 

Sinusoidal waves 

LESLIE MOORE 

The sine wave is the basic alternating waveform we 
use. Figure 3.2 shows one cycle of a waveform and 
indicated are several values of importance. 

1. R.M.S. or root mean square value is the 
voltage/current normally quoted. This is the 
value which must be used for determining 
power in a circuit. 

2. Average value is the mathematical average of 
the wave orm obtained by dividing the 
waveform's bounded area by its base length. 

3. Peak value which should be known when 
considering electronic circuitry so that "bot- 
toming" of a transistor and exceeding diode 
peak- inverse voltage limits may be avoided. 

4. Peak -peak value, twice the peak value, is 
use wen determining useful amplifier gain 
graphically. 

The base of a waveform can be graduated in units of 
time or angle. e.g. A frequency of 1Hz will have a 
waveform of 1 second periodic time. One complete 
cycle which occurs in the periodic time, can also be 
considered as 360° of angular rotation. From this 
consideration waveform amplitudes may be obtained 
for each angle using sinusoidal tables. 

+1.0 Peak value -1.0 

+05 

v 
C 

0 

á 

-0.5 

-1.0 

R.M.S. value =0.707 
Average value 

=0.638 

90° 180° 270° 360° 

Fig. 3.2: Typical sine wave and four methods 

Angle 

of defining its value. 
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Reactive Components 
Inductive and capacitive components have "reac- 

tance" in a.c. circuits and it is the reactance value which 
gives us most useful information. 

Capacitance is the property which exists between 
two conducting surfaces held apart by an insulating 
material or "dielectric ". 

The value of capacitive reactance is determined by 
the formula: 

Xc = 2 fC" 
where f = frequency in Hz. 

C = capacitance in Farads. 
Xc = capacitive reactance in ohms. 

A capacitor in an a.c. circuit has the effect of produc- 
ing a current out of phase with the applied voltage. 
Figure 3.3 gives an example. Values of current and 
voltage can be calculated using Ohm's law, however, 
phase change should be taken into account. 

(a) 

1vR 

ú L 

V 

I 
V 

VR V VR+ VC 

(b) 

Fig. 3.3a: CR series circuit. 
3.3b: Voltage and current wave forms. 

Time or 
angle 

Inductance is due to the build up of magnetic 
fields around a coil of wire. An alternating current in 
the coil produces an alternating magnetic field which 
fries to oppose the flow of current. This opposition to 
current flow is termed inductive reactance and is 
determined from the formula: 

XL = 27rfL f 
where L is the inductance in henries 

XL is the inductive reactance in ohms. 
Inductance in an a.c. circuit gives a phase shift in the 

opposite direction to that of capacitance. This is 
demonstrated in Fig. 3.4. 

VL 

(a) 

VR 

Fig. 3.4a: LR series circuit. 
3.4b: Voltage and current waveforms. 

Calculation of phase angle 
Phase angle is determined from resistive and reactive 

values in a circuit. This can be most easily demon- 
strated by representing voltage drops by the method of 
vectors. 

120 

Only resistive components in an a.c. circuit will 
consume power, therefore they are known as "real" 
components. Reactive components, however, absorb 
no power and are known as "imaginary" components. 

Vector representation utilises real and imaginary 
components as different axis on a graph, each current, 
voltage, or impedance being represented as a single 
straight line. Purely real components are drawn along 
the horizontal axis and purely reactive components are 
drawn along the vertical axis. Any component which is 
not purely reactive or resistive is drawn at a relevant 
angle to the horizontal plane. 

The representative straight lines, known as vectors, 
are drawn to scale, e.g. 1 inch represents 1 volt in 
magnitude. It should be noted that all vectors should 
represent the same type of component value, rms 
values are normally used. 

Figure 3.5 (a) shows a CR circuit with all voltages 
and current marked. A vector diagram for this circuit 
has been constructed in Fig. 3.5 (b). 

(a) 

+ imaginary 

VC VS 
- real 

' 
+ real 

VR 
i 

I 

- imaginary (b) 

Fig. 3.5a: CR series circuit. 
3.5b: Vector diagram for CR circuit. 

Supply current to a series circuit is common to both 
R and C components and therefore taken as reference 
vector. Resistive volt drops are in phase with current, 
hence VR is a real component. Voltage across a capaci- 
tor is out of phase with current by 90 °, and as current 
reaches a maximum value 90° after the voltage, voltage 
is shown on the plus reactive scale. 

Original position 
of VC V 

Phase 
\angle 

Fig. 3.6. 

Having drawn the diagram, from comparison with 
the introduction of this article, we can determine a 
method for calculating phase angle and supply voltage. 

Tangent of the phase angle is given by the ratio 

VÁ, and by Ohm's law: 

vc Supply voltage to the circuit 
can now be determined by 
adding resistive and reactive 
volt drops vectorially. 

The reconstruction of the 
voltage vectors in Fig. 3.6 and 
as can easily be seen, supply 
voltage and its angle with 
supply current can be measured. VR 

Vc = Is Xc and VR = ISR 

Tangent of phase angle (often written as tan4) is 
given by: 

tan A = 
ISR R 

I5XC - XC 

Phase angle can be obtained accurately directly 
from trigonometrical tables. 



DISCOSOUND 
DJ DISCO -AMP 

The DJ Disco -amp has been designed specifically for use with 

discotheques and has many exclusive features not normally found 

on P.A. amplifiers. The unit will be of use to the professional D.J. 

as well as in clubs and mobile discotheques. 

The pre -amp section features independent inputs and volume 

controls for two mics with separate bass, treble and master volume. 

plus two independent inputs and volume controls for turntables. 
again with separate bass. treble and master volume controls. 

A complete Pre-fade listen (P.F.L.) cueing monitor section is also 

featured with separate input for headphones (either stereo or mono) 
with an independent volume control for headphone monitoring. 
and a P.F.L. switch, so that either turntable can be monitored for 
accurate cueing up of records. A mic over -ride switch is also added 

which cuts the music volume by half so that mic announcements may 

be made over the music without altering the volume controls. 

The power amplifier section has an output of 70 watts R.M.S. into 
8 ohms and has elaborate protection against thermal, short or open 

circuit. The unit is designed for panel mounting. 

SPECIFICATION 
Output power 
Frequency response 

Harmonic distortion 

Signal /noise ratio 

Speaker impedance 

Headphone impedance 

Bass control 

Treble control 

Inputs: 

turntable 

70 watts R.M.S. * 1db at 8 ohms. 

30-20,000 Hz * 3 db. 

Less than 1% at full output. 

Better than - 65db. 

8 -16 ohms. 

8 -16 ohms. 

Variable 20 db at 100 Hz. 

Variable 20db at 10 kHz. 

Miel &25mVat50Kohms. 
I & 2 100mV at 1 meg ohm. 

50 ohm or 600 ohm mic inputs may be ordered at extra cost. 

Size: Front Panel 164" x 7 ". Cut out 151" x 6 ". Fuses: A.C. 1.5 amp 

(B.S.) mounted on back panel. 

PRICE £85.0.0 inc. P & P. 

DISCOSOUND PRE -4 

This is a four channel fulls 
mixable pre -amp. with 
separate treble, bass and 
master volume controls. 
and is completely self 
powered. All four inputs 
are by standard jack socket 
on the front panel with the 
addition of inputs 3 and 4 being 
duplicated on the back panel, 
with two paralleled outputs also featured 
for versatility in use. 
Frequency response: 30- 20.000 HZ* 3db. 
Signal /Noise Ratio: -65db. 
Size: front panel 12+ x 51 cut out required I I I < 4/. 
Completely built and tested. 

1.=2. 
.m 

1 ®R Qi=ilM6i6/1 -- 4 

PRICE £18.0.0 inc. P & P. 

DJ 30L PSYCHEDELIC LIGHT 
CONTROL UNIT 

3 channel light control unit 
that handles up to 1.000 
watts per channel. Separate 
bass, middle and treble 
controls for full frequency 
separation. 
Completely built and tested 

PRICE £37.10.0 inc. P & P. 

DJ 705 
INTEGRATED 
MIXER - 
AMPLIFIER 

.$ 
a. 

O o o O 

One of the finest units available on the market today. regardless 
of price. The front end of the unit consists of a four channel mixer 
with separate inputs and volume controls, plus a separate bass. 
treble and master volume control. One of the main features of this 
remarkable amplifier is its elaborate protection against short and 
open circuit and we can guarantee that it is virtually indestructable. 
Allied to this is its very high power output (70 watts R.M.S.) a 

frequency response (30- 20,000 Hz f 3db) that is superb. and dis- 
tortion that is well below I " even at full output. The unit is suitable 
for use with discotheques, groups. P.A., clubs etc., or anywhere 
that high quality high output is required. Size: 15 }in x 5in 6in. 

PRICE £55.0.0 inc. P & P. 
Also available DJ 105S 30 watt P.A. Amplifier. Similar specification 
to above. 

PRICE £35.0.0 inc. P & P. 

DISCOSOUND70 MAIN AMPLIFIER 
A 70 watts RMS (8 Ohms) High Fidelity power Amplifier which 
utilises all silicon transistors of modular construction and features 
full automatic overload protection against short or open circuits. 
Frequency response: 20- 20,000 Hz t 2db. The High output is 
ideally suited for discotheques, groups, clubs, etc., or anywhere 
where reliability and quality are required. This unit is the companion 
model for use with our control pre -amp Discosound PRE-4. or 
can be used with any other high quality pre -amp control unit. 
Size: 7" x 9" x 6". 
Completely built and tested on steel Chassis. 

PRICE £30.0.0 inc. P & P. 

For full details of these and all Discosound Products write direct to:- 

DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01 -254 5779 

Full money back guarantee if returned within 10 days. 

All Discosound Products are guaranteed for 12 months. 
Demonstrations given at any time. 
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Fully guaranteed 
Individually packed 

VALVES 
CY31 7/- EF36 8/6 
DAM 7/9 EF37A 7/- 
DF96 7/6 EF39 6/- 
DK98 7/6 EF40 10/- 
DL92 6/6 E141 18/8 
DL94 6/6 EF80 6/- 
DM70 6/- E183 9/7 
DM71 7/6 E185 6/6 
DY88 6/- 2186 618 
DY87 6/6 E189 6/3 
DY802 9/9 E191 3/- 
E880C/01 2192 7/6 

27/- E196 6/- 
EABC90 6/8 10183 CO 
EAF42 10/- E1184 7/- 
2891 8/- 21800 20/- 
EBC83 8/- 21812 16/6 
EBC41 10/6 EFL200 16/6 
E0081 6/6 2L34 10/e 
EBF80 7/6 EL41 11/6 
EB783 8/6 EL42 10/6 
EBF89 6/- EL84 4/9 
RCC81 6/- EL85 8/- 
RCC82 6/9 EL86 8/- 
RCC83 6/6 EL90 6/- 
ECC84 6/- EL96 7/- 
ECC88 7/6 EL600 17/- 
ECC88 7/- EL8036 17/- 
ECC189 9/9 EM31 6/- 
2CF80 8/O EM80 7/6 
ECF82 8/8 EM84 7/- 
ECF88 16/6 22287 11/- 
ECF801 12/0. EY51 8/- 
ECF802 12/6 EY81 7/- 
ECM! 11/- EY88 7/- 
ECH42 16/- EY88 8/8 
ECHO! 6/9 2241 8/8 
ECH83 6/6 EZ80 6/- 
ECH84 7/6 E281 6/- 
ECH200 18/6 0234 10/6 
ECL80 9/- KT88 27/6 
1101.82 8/8 HT88 88/- 
ECL83 10/6 N78 86/- 
ECL86 8/6 0A2 6/- 

OB2 6/- 
PABC80 7/6 
PC97 9/- 
P(.'900 9/8 
PCC84 6/6 
PCC89 9/8 
PC0189 11/6 
PCE800 16/- 
PCF80 8/6 
PCF82 6/9 
PCF84 9/8 
PCF88 10/- 
PCF200 15/6 
PCF201 16/6 
PCF801 9/9 
PCF802 9/9 
PCF806 14/6 
PCF808 18/- 
PC1808 14/6 
PCH200 14/- 
PCL81 9/6 
PC1,82 7/6 
PCL83 16/- 
PCL84 8/6 
PCL86 9/8 
PCL88 9/- 
PFL200 14/- 
PL36 10/9 
PL81 8/9 
PL82 8/- 
PL83 7/3 
PL84 6/8 
PL500 14/9 
PL604 16/- 
PL609 80/- 
P%4 14/- 
P%26 80/- 
PY33 18/- 
PY80 6/6 
PY81 6/8 
PY82 6/6 
PY83 7/- 
PY88 7/6 
PY800 9/6 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK tocade Cathode Ray Tubes and Special Valves, U.H. Orden 
up to 10/ -, 1/-; 10/- to 21 2/ -; over 81, 2/- per 31; over 63 post free. C.O.D. 4/- extra 

TRANSISTORS, ZEN ER DIODES etc. 
0A5 2/6 OC29 16/- 
°A30 6/- 0035 2/6 
0A70 2/- 0038 8/8 
0A71 2/- 0044 4/- 
0A79 1/9 0045 2/6 
0A81 1/6 0070 8/- 
0A200 1/9 0071 2/6 
0A202 2/- 0072 4/- 
0A210 7/6 0073 11/- 
0A211 9/6 0076 4/8 
OAZ200 11/- 0078 6/- 
OA2201 10/- 0081 4/- 
0.42202 to 0081D 8/- 
OAZ206 8/6 0C81DM 3/- 
OAZ207 9/8 0082 6/- 
01.2208 to 0C82DM 
0A2213 6/6 0083 4/8 
OAZ223 to 0083B 8/- 
OAZ225 10/- OC84 6/- 
OCIB 16/- 00122 10/- 
0022 8/8 00139 8/8 
0025 7/8 00140 8/- 
0028 6/- 00170 6/- 
0018 8/- 0C171 6/- 

801 
QQV03-10 

QQVOB-400/ 

QQV08-40Á/- 
100/- 

R17 8/- 
R19 17/6 
STV280/40 

60/- 
BTV280/80 

180/- 
1121 61/- 
025 14/8 
028 14/8 
027 8/- 
U191 14/- 
0301 11/6 

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

01 -743 4946 

UÁ1080 CO 
UAF42 10/6 
UBC41 9/6 
UBF80 7/- 
00089 7/- 
UCF80 10 /- 
00H42 18/6 
00081 6/6 
ÚC1.82 7/6 
UCL83 12/- 
17041 10/- 
0180 7/8 
ÚF89 8/9 
UL41 18/- 
UL84 e/6 
006 7/- 
U1'41 8/6 
ÚY86 6/9 

00172 7/6 3FR5 
00200 6/- 3N128 
00201 7/6 30139 
00206 10/- 30140 
1021 8/8 30154 
IN21B 5/- 30159 
IN25 12/- 81115 
11448 4/- 1211160 
I070 4/- 10D1 
10702.7267/8 28303 
IN746A 40594 

aeries 6/8 40595 
10821A 91/- 40636 
IN823A 26/- 40668 
IZMTB 7/- 40869 
IZMT10 8/9 AC128 
IZT6 18/6 AC127 
IZT10 12/9 AC128 
201306 8/8 AC178 
2N1307 6/8 ACY28 
2N3053 8/8 AD149 
203054 12/6 AD181 
303056 16/- AD162 
F100 12/6 AF1I7 

2105/30 /- 
VR150/30 0/- 
2759 86/- 
Z800U 89/- 
Z801U 26/- 
Z900T DV- 
1L4 2/6 
IRS IV- 
134 

áié 
IT4 8/- 
IX2A 7/6 
1X20 7/6 
3A4 4/- 
3D8 3!- 

ááá 4ii 
ñ8?54M É//- 

8/6 AF118 10/- 0283 /20 10 /- 
17/8 AF139 10 /- CR83/30 11/6 
86/- AF178 12/6 CR825 /025 
19/8 AFY19 22/6 15/- 
19/- ASY26 5/6 C1033/40 12/6 
29/- A0Y28 5/6 021103 4/- 

7/9 BAW19 5/6 0E1115 9/- 
14/9 BC107 8/8 021116 8/- 
8/- BC108 4/- 8D918 5/8 

10 /- BCY10 9/- SD928 6/8 
27/6 BCY72 7/9 8D948 6/6 
27/6 BOYS! 4/8 60968 7/3 
29 /- BFY62 4/6 8D988 9/8 
87/- 0805 7/6 V406A 7/9 
29 /- 681 9/- Z Range 

4/8 
00100 

9/8 Zener 
8/6 ea. 

6/- BYZ13 6/- 22A range 
7/6 BY210 16/- 7/6 ea. 
4/- CRO1/10 6/- Z3B range 

11/- CRS1/20 9/8 5/- ea. 
7/- CROl /30 10 /- ZL range 
7/- Cß81/86 11/6 5/- ea. 
4/9 CROI /40 18 /6 28 range 

CR83 /05 0/- 7/8 ea. 

6 /255M - 
511401( 10/6 
6040 6/6 
6V4G 7/6 
6X40 7/- 
6Y8GT 8/- 
624 14/- 
8AB7 4/- 
6A07 8/- 
6A116 11 /6 
OAKS 0/- 
BAK8 6/- 
BALG 3/- 
6A14917 7/- 
8AM8 8/- 
8ÁN8 10/- 
8AQ5 6/- 
BAQSW 9/- 
BA88 6/- 

BA= r /- 

8AT8 4/6 
8AU6 6/- 
BAX4 8/- 

áB%60T 
1`/e 

8BK7 8/- 
BBAB 4/8 
68E6 6/- 
60080 11/- 
6836 8/6 
BBQ7A 6/9 
8BR7 16/- 
8BW6 16/- 
6BW7 18/- 
604 5/9 
806 4/- 
was -1/- 
601,6 9/9 

29/41k. AERIALS each consisting of tan 3R. sin. dla. 
tubular screw in sections. 1 ft. (6- section) whip aerial 
with adaptor o fit the 71n. rod, Insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bap £3.9.6. P. £ P. 10/6. 

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

[OIUMUR 

brand 

ALL valves 
guaranteed 

8025 11/- 19AQ6 7/9 
68A7 7/- 1903 70/- 
68A7GT 6/6 1908 20/- 
6807 18/- 
88C7GT 6/- 
8807 6/- 
6817 7/6 
88J7GT 6/6 
601E7 7/- 
681.70T 8/6 
600701 6/- 
88Q7 7/9 
88Q70T 7/9 
61160 8/6 
6V80T 6/8 
6X4 4/9 
8%60 6/- 
BX60T 6/6 
6760 11/- 
8-80L2 14/- 
6Z4 6/- 

7Q6 14Ì6 

7H7 á%6 
7Y4 18/- 

(IRAS 11/- 906 7/6 
6207 7/- 11E2 30/- 
8023 16/- 12AT6 4/8 
6083 80/- 12AT7 4/- 
BHBM 3/- 12A07 6/9 
6J4WA 14/- 12AV6 6/6 
616 7/- 12AX7 8/- 
8J60T 5/- 12BA8 6/- 
836 3/6 1211E6 6/- 
13J70 6/- 12BH7 8/6 
6J7M 8/- 1208 6/6 
8K6oT 8/- 1221 17/- 
6K7 6/e 12K6 10/- 
6870 5/- 12K7GT 8/9 
81180 4/- 12K80T 7/6 
61(801 7/3 12Q701 6/8 
6X25 14/- 12607 7/- 
8L60T 9/- 1467 19/- 

19114 86/- 
2004 17/- 
26LBGT 7/3 
30015 16/- 
30017 16/- 
30018 16/- 
30F5 16/9 
3001,1 16/- 
30FL12 18/6 
3001.13 9/8 
30FL14 15/6 
30L16 17/- 
301,17 17/- 
30P12 16/- 
301.19 14/- 
30PL1 18/- 
30PL14 17/- 
36L60T 9/6 
35W4 6/- 
36Z4T 9/- 
42 7/- 
5005 7/- 
60CDOG 30/- 

75 5/8 sié 
78 
80 
808 
805 
807 
813 
832A 
866A 
964 
956 
950 
967 
991 
1822 
2061 

6/- 
9/- 

160Ì- 
9/- 

76/- 

lá/- 
4/6 
4/- 
2/- 
6/- 

17%- 
10/- 

5933 
6057 
6060 
6084 
6065 
6080 
6148 
8020 
9001 
9002 
9003 
9004 
9008 

22/6 
10/- 

7/6 

13/- 
27/8 
88 /- 
85/- 

4/6 
10 /- 

8/6 
2/6 

C.R. Tubes 
VCR97 88/0 
VCR517 50/- 
VCR617B66/- 
VCR517C46/- 
6FP7 86/7 
ROD 180,'- 
881 80/- 
88L 90/- 

Photo Tubes 
022026 ß6/- 
931A 62/6 
6097C 860/- 

/pedal Firs. 
CV1031 100/- 
CV2339 980 
JP9/7D 750/- 
K801 84 
K305 918 
K308 618 
K337 613 
KRN2A 70/- 
W1A37A 80/- 
SJ/92/2 

Ip7/10/- 
5022 616 
714AY 64 
725A 610 

ALL OVERSEAS ENQUIRIES AND ORDERS 
Please address to 

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

Tel 01 -743 0899 

TRIO JR- S00-SE 
Crystal controlled I Kc 
Divisions -very stable 
269.10.0. Carriage free. 
Full twelve month guarantee 
TRIO 9R -DE 
500 Kc /s to 30 Mc /s. 
Full ham band spread -free 
voltage stabilizer supplied 

SWOP 
your camera 
or hi fi 
for a 

TRIO 
S.W. Receiver 
at 

HOLDINGS 
PHOTO -AUDIO 
Mincing Lane /Darwen St. 
BLACKBURN 
Tel: 59595 Closed Thurs. 

P.W. STEREO DECODER 
Complete kits of parte exactly as specified: 

Resistor kit (including pre -set) 9 0 
Capacitor kit (13 pieces) 1 1 8 
Semiconductor kit (8 Transistors and 2 Diodes) 2 2 0 
Pot core assemblies (10D /WR /A1) 2 at 8/0d. 12 0 
Hardware Kit: Comprising group board, tag strip, alumin- 

ium, bulbe holder, wire and sleeving. 13 0 

Complete kil: £4 17 Bd. 

4 oz reel 400W0 ,m, wire (not included in Kit) 9 6 
Or alternatively, coil bobbins can be supplied ready wound, 

2at 5/0d each extra 10 0 
Poet and packing per order 2 B 

Parts still available for PW FM Tuner (P.W. Feb. -March 69) and Low cost 
H( -FI Amplifier (P.W. Jan. -Feb. 68). 
8.A E. for list. 

C & D ELECTRONICS, 
1, NEVILLE ROAD, ST. LUKES CROSS, 

SUNDERLAND. 

SYLVANIA MAGNETIC SWITCH -a magnetically 
activated switch operating In a vacuum. Switch 
epeed --4me. temperature -54 to 4- 200° C. Silver 
contacte normally closed rated 8 amps. at 130v. 
1.6 amp. at 240v. 10/- each. 64.10.0 per dozen. 
Special quotations for 100 or over. Reference 
Magnate available 1/6 each. 

"Knowle" (U.S.A.) Sub- Miniature Moving Coil Microphone 
Capsule. Type 1601: as used in miniature hearing -aids, 
bogging devices, etc. Size:.,- sq. z } thick. All tested, 
20/- each. Also "Knowle" moving -coil eub.min. ear trans - 
durere type 1530. Sloe: ,2, x ' x }' thick, 16/- each. 

Welwyn high value Resistors Type GA 38501. Values 
between 9.4 and 10.9 kilo-eneg t 1 %, glass encapsulated 
16/ , 
"Welwyn" Resistors Type 012.1 value only. 1 kilo -mug t 20%, 10 /- per pair. "Welwyn" Redstart! Type HIZ. One value only. 1 kllo -meg f 20 %, 6/- each. P. I P. 9d. 

SYLVANIA CIRCUIT BREAKERS gee tilled 
providing a feet thermal reeponce betwcen BO° 
an 

rated 
at up 

Fault eq /in. rated 30 amp. at ß40v. continuous. Fault 
cotnnte of 26 amps. at 130v. or 13 amp. at 240v. 
diver contacta. Supplied in any of the following 
opening temperatures (dep. cent.) 80, 85, 95, 100, 
105, 110, 120, 125, 130, 135, 140, 145, 160, 155, 
180, 170, 175, 10 /- each or 6410.0 per dose. 

IsoLNou Traadormere. 1 to 1 ratio, ß40v. Input 240v. 
centre tapped out, at 2 K.V.A., mounted in metal case 
measuring 81ín. x rs. 1 x lira. high. Weight 240v. 
!18.10.0, Carr. £1. 

Tanslte[ Ú9.A.) Taatelam, Wet Sintered Anode P o 
Capitation: 

D.C. 
26v. D.C. size: x fin. disc 

180 UF. ß4v. .C. size: firs. long x }In. disc 160 UF. 
30v. D.C. fin. long x fin. die. 3317F. .75v. D.C. aloe. 
fin, long x 9/321n. dia. One wire each end. All types 6/- 
each. Also few only Translator 'MICRO -MODULE" 
capacitors 0.2 MId. 15v. wire- ended, size: 3/321n. dia 
(disc) 5/. each. 

New "Magnetic Devices" solenoid. 240V A.C. Type 42117. 
1 to 31b. pull, frame size: 1 }' x 1 }' x 1'. 20 /- each. 

New "F.LR.E." Plug -In Relay. 115V Coil 50 /60 C.P.B. 
3 heavy duty silver change -over contacts, perspex cover, 
very robust. 17/8 each. MINIATURE "LATCH/EASTER" RELAY -'' / 

6, 12, or 24v. DC operation. One make one - 

break, contacts rated 5 ampe. at 30v. Oncr 

. 

current is applied, relay remains latched I 

until input polarity is reversed. Menu- $.- . 

factored toe high acceleration requirements 
by Sperry Gyroscope Co. Size: Length }in. die. grin 
(including mount). Please state vertical or horizontal 
mount and voltage, 62.5.0 each. 

Ernest Turner Sin. x 4ln. 0.1 Ma. Meter calibrated 0 -10 
in 50 divisions mirrored scale, handsome chrome 
escutcheon for Hush mounting. A quality Instrument. 
68.10.0, 

New Diamond "H" 340V A.C. Relay. 3 heavy duty silver 
change -over contacts. 17/6 each. 

New 75 -0-75 Micro -ammeter by 8Nant. 750 ohm move- met, clear reading, 5µa divisions x }in.; plastic front, 
projection tin. (tapering forward). Size: 41 in. x 31 in., 
57/8 each. 

New "Carter Electric" 12 r.p.m. Motor. Non -reversible 4' 
spindle. 240V A.C. open frame with cast aluminium cased 
gearbox. Stoutly constructed. approx. 20 lbs. /in. overall 
size (approx.): 3' z 3' z 4' plus spindle. 46/ -. P. a P. 6/ -. 

ELECTRO -TECH. SALES 264 PENTONVILLE ROAD, LONDON, N.1 
(ONE MIN. FROM KINGS X STATION) Tel. 81- 837 7401 

Where no carriage charge is Indicated price le 
Inclusive. Personal callers welcome. 

9.30 -6.0 p.m. 1 p.m. Sets, 
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It is now also obvious that supply voltage magnitude 
can be determined using Pythagoras'. theorem. 

then VS2 = Vc2 + VR2 

therefore Vs2 = Is2 Xc2 + Ise R2 

therefore Vs = vIs2 Xc2 + Is2 R2 

= Is 1/Xc2 + R2 

The term v/Xc2 + R2 is the circuit impedance, Z. 

It seems then, that by using a few simple calculations 
useful information may be obtained for resistive - 
reactive networks. Unfortunately not all circuits are 
quite so simple to work with and other techniques have 
been utilised to handle them. 

j Notation 
Complicated vector diagrams can be solved by a 

series of small calculations which take up time. 
j notation can be used to represent vectors mathema- 

tically and so eliminate some of the more tedious work. 
The vector diagram axis of real and imaginary terms 

is used. Positive and negative real axis are graduated 
with real numbers whereas positive and negative 
imaginary axis terms are prefixed with +j and -j 
terms. 

Although j has the meaning of a vector of unity 
magnitude at 90° from the reference, j also has the 
numerical value of being the square root of -1. 

The following table lists vector positions in terms of j. 

Angle 0° or 360° 90° 180° 270° or - 90° 

j notation (j)°=1 orj4=1 j j2= -1 j3= -j 
Any vector lying at some angle between axis has two 

components, real and imaginary. Figure 3.7 shows a 
vector which can be written as 2 + jl. 

There are a few rules which should be obeyed when 
manipulating j items, but these are best demonstrated 
in an example. 

Figure 3.8 shows a parallel circuit. Circuit impedance 
in j items is given by:- 

-jXc (R 
R -jXc + jXL 
XCXL - jXcR 

R + j(XL -Xc) 
IfR= 100,XL= 5 fl, Xc =1052 

then Z - 50 -j50SI 
10 +j5 

This term is rather cumbersome, so to produce an 
impedance term which can be easily handled the lower 
term of the fraction (or denominator) must be made 
into a real number. This is done simply by multiplying 
both numerator and denominator by a term which 
contains the denominator's real part and the opposite 
sign of its imaginary part. 

50 -j50 10 -j5 
Z 

10 + j5 10 -j5 
500 -j250 -j500 - 250 
100 -j50 + 50 + 25 

Z= 

250 -j750 
125 

= 2 -j612 

t I 

+ j2 

+ ji 

-2 -1 

- 

+1 +2 

-j2 
Fig. 3.7: Relating vectors to i notation. 

Fig. 3.8: Parallel tuned circuit 
to demonstrate use of notation. 

Polar Representation 
A further method of representing vectors can often 

prove useful, especially when vectors are to be multi- 
plied or divided. This involves representing each 
vector by its magnitude and angle. 

e.g. (I)AJ ;(H)BI ;(III) CL 
where A, B and C are the vector magnitudes (or 
lengths) and X, Y and Z are the vectors' angles. 

Rules for multiplying are: 
Multiply magnitudes and add angles. 
Rules for dividing are: 
Divide magnitudes and subtract angles. (It should 

be noted that we cannot add and subtract vectors when 
represented by their polar forms.) 

Conversions from j notation to polar form are often 
made necessary. Suppose the term D + jE is to be 
converted to A L. Using rules duscussed previously, 
A2 = D2 + E2. 

A= A/D2 +E2 
tan X = E, therefore angle X, can be obtained from 

D 
trigonometrical tables. 

Applications 
Numerous applications for this type of calculation 

include the determination of lower and upper half 
power points of amplifiers, calculations involving 
filter networks and attenuators, determination of 
oscillator operating frequency and accurate measuring 
bridge calculations. 

Application of some of the theorems mentioned here 
will be discussed later in the series. 

TO BE CONTINUED 
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% 
O MONTHLY 

NEWS FOR 
DX LISTENERS 

THE FIRST report this month is another 
excellent one from Geoffrey Gilham, ISWL 
G- 10056, of London S.E.12. Goeff's equipment 

includes an Eddystone ECIO and a TRIO 9R59D. 
4820 HR VC, Honduras with classical music at 

0215. 
4940 R. Yaracuy, Venezuela with Ident. at 0227 
4960 R. Sucre, Venezuela with news at 0200 
5020 Trans. Caldas, Colombia at 0704 
9560 R. Australia with DX News at 0730 
11650 R. Pakistan, Dacca at 1500 
11920 Abidjan, Ivory Coast with Eng. news at 

1830 
15105 BBC, Ascension Island relay, Ident. at 0915 
15365 RNE, Canary Islands with Ident. at 0105 
Chris Stacey of Tunbridge Wells has a Lafayette 

HA -700 with a Joystick antenna and A.T.U. and he 
sent me the following log : 

7295 Athens, Greece at 1412 -1445 
7306 Polish Pathfinders at 1530 -1555 
9009 Israel Broadcasting Auth. at 2045 -2127 
17810 R. Nederland, Bonaire in Dutch at 1955- 

030 
Roy Patrick of Derby has an impressive line -up 

.rf equipment including an Eddystone 840, Halli- 
crafters S x 24, Codar Preselector and various aerials 
and seems to have been concentrating on Middle - 
Eastern stations : 

7155 R. Amman, Jordan in English at 2015 
9667 R. Damascus, Syria in English at 2030 -2100 
17820 R. Ankara, Turkey in English at 1415 

Roy also reports that Radio Iran will have a 250kW 
shortwave transmitter on the air very soon. 

T. R. McKirdy, ISWL GM- 13209, of Hamilton 
used a TRIO 9R59D, RF Preselector and a 66ft 
dipole at 18ft to send in a log which included : 

5975 VOA, Okinawa with Science of Medicine at 
0240 

6050 HCJB, Ecuador with Religious Service at 
0930 

9630 CBC, Canada with Ident, in English at 1615 
11720 VOA Tangier with `Jazz Hour' at 2340 
15040 R. Peking with news in English at 0000 
21535 NHK, Japan in English at 0820. 
Ray Hounslow of Carlton near Bedford has a 

Hallicrafters S -76 and sent in the following items : 

The Windward Islands Broadcasting Service 
(WIBS) transmits with a power of 5kW at 0245 -0315 
on a frequency of 11970. The QSL card is a bit 
drab but it is worth the effort. 

The Broadcasting Service of the Kingdom of 
Saudi Arabia uses 11855 at 0615 -0645 with a power 
of 50kW. 

John W. Smith of Anstruther, Fife has, once 
again, made good use of his Eddystone 840C and 
Joystick to hear several interesting stations : 
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Times frequencies 

in GMT in kHz 

THE BROADCAST BANDS 
Malcolm Connah 

6255 Schulungssender des Osterreicheschen Bun - 
desheeres at 1830 -1900 

15080 All India Radio at 1850 
15155 R. Dif. de Sao Paulo, Brazil at 2145 
15155 ELWA, Liberia sign off at 2230 
15160 R. Ankara, Turkey at 2210 
15370 R. Tamois and Tupi, Brazil (33443) at 2200 
21455 Voice of Nigeria (44444) at 0705 
John also reports that a new QSL card will be 

issued to mark the 25th anniversary of the Inter- 
national Service of CBC, Canada. 

Africa 
Malagasy Republic: According to a recent schedule 

from the IV network of R.T.V. Malagasy there is a 
programme in English on Tuesdays, Thursdays and 
Saturdays and in French on Mondays at 1700 -1715. 
The programme, titled "QSL Service," is followed 
by a musical programme until close down at 1730 
on 17730 with a power of 100kW. 

Asia 
Afghanistan: Radio Afghanistan, Kabul broad- 

casts in German at 1730 and English at 1800 on new 
frequencies of 9530 and 11790. 

Ceylon : The Commercial Service of Radio Ceylon 
in English now starts at 0100 on frequencies of 9720 
and 15120. 

Indonesia: The Voice of Indonesia is now using 
the frequency of 11710 and broadcasts news in 
English to the United Kingdom at 1915. 

Philippines: Radio Veritas, Manila is broadcast- 
ing test transmissions on 15170 and 11830 from 
0530 to 0630 and from 1100 to 1400. 

South America 
British Honduras: Radio Belize has increased 

power from one to five kilowatts on its shortwave 
channel of 3300 and broadcasts until close down at 
0600. 

Ecuador. A note received from HUB, Quito 
says that in order to receive a QSL from them the 
following details must be given : - date, time, 
frequency in MHz (only 5kHz variance is allowable 
and metre band only is not acceptable), name of 
programme and items that would identify the 
programme. If an airmail reply is required three 
International Reply Coupons must be enclosed. 

El Salvador: YSS, Radio Nacional, El Salvador is 
to broadcast in English and French. The programmes 
will be transmitted Monday to Saturday at 0300 -0330 
and on Sunday at 0030 -0100 and consist of news 
items in Spanish, French and English. The frequent 
cies used will be 5980 and 9555. 

All reports, preferably in frequency order, should 
arrive at 58 Kensington Gardens, Cranbrook, Ilford, 
Essex by the 17th of each month. 



THE AMATEUR BANDS 
David Gibson,G3JDG 

FVEN listeners with cloth ears must have had 
themselves a ball this past month. All bands 
from 1.8MHz to 144MHz have been hum- 

ming and, judging by the logs received, plus the 
remarks accompanying them, the resultant happy 
lug -holes are in a state of high jubilation. 

L. Bunnewell (Norwich) claims that there is no 
achievement in receiving DX if you use a commercial 
receiver, and that it is the receiver and not the 
operator which should get due credit. (How many 
photographers do you know who make their own 
cameras, OM ?) Any readers agree with this, or have 
any other ideas? 

D. Henbry (Sussex), KW77, 7ft. vertical at 30ft. 
is back in the r.f. saddle again and sends in a 
fantastic all-band log. Down among the spurious 
and curious on 80 metres his ears beheld the wonders 
of: CN8HL, CR4BC, CR4BB, CT2AP, HC2GG, 
HK3WO, HP1JC, HS5ABD, KZ5AE, KZ5NR, 
MP4BFO, TI9CF (Cocos Is.), VP5NB, VP5TH, 
VP7NY, VS6DO, W5JV, W9FIU /KS4, WAIAIM/ 
VO2, XEICE, XE1KS, YV4UA, ZMIBAZ, ZM2GL, 
ZL2BCG, ZL4NH, 3A2MJC, 4X4UF, 9L1RP, 
9Y4MM. (Cor! It's better than my log for 20 metres.) 

On 40 metres David logged : CE3RR, CO2DC, 
CO2FA, CP1GN, EA8BZ, HBOLL, HI7CAF, 
HK1BWC, HT1HF, KZ5NR, OA4NLA, PY7PYQ, 
PZ1AH, TFSTP, TG8IA, =CAP, VP2VI, VP9GE, 
XE1BR, YV4CH, ZL3JC, 4X4KT. 

D. Isaac (S. Wales), 9R -59DE, 60ft. end fed, caught 
this bunch red -handed on 80 as they crossed the 
Welsh border: CT2AT, HC2GG, HK3WO, K3UZE, 
K5KLA, K8UDI, KP4CL, OA4NLA, PY7VIZ, 
VE3TC, W2JKI, W3GM, W4BVV, WSIOU, 
W5QWF, XEICE, XE2IH, YV4UA, YVSTS, 
ZL4NH, ZM3GQ, ZM3LE, 4X4UF. 

J. Moore (Leicester), CR100 /2, 60ft. end fed, 
reports happenings on the lower frequencies. 160 - 
EI4AN, GI3TLT, GM3LIB, GM3NVU. 80- CT2AK, 
HV3SJ, K1BXI, KP4CL, VO1DE, W1CBU, 
WAIJFX, W2NIN, XEIKS, YV5BTS, ZC4CV. 
40- K2BQI, PY7BFN, W2IUY, WA2BVU, W3ZKH/ 
P /3, ZM3RK, 6W8DY. All this lot on s.s.b. 

An urgent message for the chemistry master at 
Sir Thomas Rich's School, Gloucester. Messrs. 
Anderson, Davies and Apperley are holding sneaky 
listening sessions on your HRO plus 80ft. end fed. 
On 15 metres this trio logged: CN8HD, EP2EX, 
G3CGD, VE3ACD, W6ARJ, W6NWU, W8LIC, 
W9KHW, YA1HD, YT2FVW, 3Z6AAT, 4X4DK, 
4Z4BG, 9H1BI. Well done lads -back to the tuck 
shop. 

D. Robbins . (Warks), CR70A, 60ft end fed, got 
these on s.s.b with the help of his b.f.o.: AX4PX, 
CN8HD, CR4BB, ET3USA, G3RTU /4X4, IS1LMN, 
JA6JNQ, JA6KCY, JX3MN, LU9DZ, PY7AF, 
VS6DA, VS6BE, ZC4HS, ZD9BM (Tristan da 
Cunha), ZL3BJ, ZS6AO, 5H3JR, 5H3KJ /A (Zan- 
zibar), 9E3USA, 9G1GD. All these on 15 metres. 
On 20 s.s.b.- AX6RU, CE6DP, CP1GT, FP8CSV, 
HI8UD, HV3SJ (Vatican), JX3MN, JX4DN, 
JW3XK, KL7EBK, KP4FS, KZSEK, LU1DM, 
DU6DLN, LU8AFB, LU9DDH, MP4QBK, 

PY4ATG, PY6AG, PZ1AP, TI9CF, TR8DG, 
VK3MO, VP2AA, VP2GLE, YV1ABO, ZP5AA, 
4U1ITU, 5Z4LW, 8R1U, 9L1RP, 9Y4MM, 9Y4PL. 

T. Maxwell (Lanarkshire), CR70A, 18ft. end fed 
sent a thin slip of paper with a fat log. Fifteen s.s.b.: 
CT1GD, EA6BJ, ET3REL, HPOLL, HR2HHP, 
JA(ENB, JA3TXN, JA8AHH, JR1DQH, JW1CI, 
KZSMP, OD5GD, PAOWEJ /SM /MM, SV¢WP, 
VE5MW, VE6AJS, WB6UZF, YO9CN, ZM2NY, 
ZS6RO, 4U1ITU, 4X4RW, 6Y5ET, 7P8AB, 9Q5NW, 
9U5CR. 

K. Webb (Bucks), CR45, 12ft. whip antenna, says 
Vive la t.r.f. and promptly shows what can be 
heard. His log for 15 reads: AX3AKP, EA6BN, 
EA8FS, FP8CT, HR2WTA, JX3MN, KL7YM, 
KP4BBK, KR6HS, KV4GN, LU8FLO, PY2PA, 
SV1AR, VE1FN, VE¢NA, VP2VI, VK3ZL. 

A. Markham (Essex), 9R -59DE, 33ft. end fed, 
received these on 10 metres: AX3ACR, AX6BDO, 
AX6NM, HK5NE, JA1LBR, KH6QR, KZSKZ, 
VE6UM, YVSCIL, ZE3JO, ZE4JG, 6Y5GB, 9J2PU, 
9Q5RH. 

A. Crooks (Leicester), RA1, PR30, 45ft. end fed 
logged FM7WR (Martinique) on 10 metres a.m. On 
s.s.b., Andy logged: CE3RR, CE8AA, CR7GC, 
CR7IK, EP2BI, HRIEMM, K6QVT, KP4ZC, 
LU2DAW, MP4QBK, OA4J, PY3APH, PY8JL, 
RAIAKZ (U.S.S.R.), SVIDA, VE2DMG, VE6AJD, 
VE6ANO, VP7DL, VP8KD, VP8KL, VU2OLK, 
W5RMC, W6GU, W7KPK, WODQQ, WA6FQY, 
WA6UAG, WB6SMG, XW8BP, ZE1BS, ZPSOJ, 
5N2AAF, 7Q7LZ, 9G1GD, 9H1BX, 9J2WS. 

J. Stevenson (Surrey) is working on a collapsible 
3- element 2 metre beam which can be dragged off 
the roof and hidden under the bed when the landlord 
is in. Mind how you turn over in bed OM, or you'll 
get more dB's than you bargained for. John has 
constructed the CQ -2 with certain modifications. His 
present antenna is a simple dipole made from 14 
s.w.g. wire and he reports many fairly local signals. 
His main criticism of 2 metres is the overall standard 
of modulation. "Class C a.f. stages don't do much for 
R5 copy ", he says. (Down you mutinous G8's.) 

G. Richards (Isle of Wight) says, "Tell L. Coombs 
that I have declared war on him ". Glyn has a 4 over 
4 slot -fed yagi, JXK converter into a Mohican 
receiver tuning 28- 30MHz. Stations in the 70 -110 
mile range received on 144MHz include- GW8ASA, 
GW3MFY, G2JF, G2DRT. From further afield - 
G3EGK (Leicester) and G6CW (Nottingham) both 
on s.s.b. 

N. Richardson (Bucks), 5- element yagi (hand - 
rotated), Garex converter, PR30 plus CR70A as 
tuneable i.f. Nicholas reports some good openings 
and his log includes signals from- G2DQI, G2MR, 
G2BVW, G3HRH, G3KPB, G3MJW, G3NJV, 
G3RJC, G3SLJ, G8LT, G8ASR /A, G8BBB, G8BSH, 
G8BIC /P, G8CAF, G8CLX. 

Goings on in May include: May 2nd. - 3rd., 
144MHz contest; 10th., Ealing and District A.R. 
Mobile Rally at Hanwell, London, W. 7.; 17th. D/F 
event at Grimsby; 17th., Northern Mobile Rally; 
30th., and 31st., 70cm. contest; June 6th., and 7th., 
National Field Day. 

Please remember that logs must reach me by the 
18th. of the month and should be in alphabetical 
order. Several logs received last month arrived on the 
20th. and were too late to be included. Summer is 
aerial weather so how about trying a new aerial 
this year and let me know how you get on? 
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AERIALS 
FOR 

MOBILE 
F.JUDD G2BCX 

Continued from last month 

Matching the Aerial to the 
Transmitter 

One of the problems which many mobile opera- 
tors find difficult to overcome is that of 
matching the aerial to the transmitter which 

is most important if maximum power is to be trans- 
ferred into the aerial. As all loaded aerials for the h.f. 
bands are resonant to a quarter -wavelength they are 
current fed. A ten watt transmitter should put at 
least 0.3 to 0.4A into the aerial. However, this is only 

Windings close wound with 18 s.w.g. enam. 
(Space not critical) 
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6 

Base or 
centre loaded 
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Max current 

Good quality switch 
with large contacts 
or use plug and 
sockets 

To transmitter 

7011 - 8011 
coax 

Fig. 11: Wide range matching system. 

a rough guide and the aerial resonance should be 
adjusted until no further increase in aerial current 
can be obtained. There is also the problem of main - 
taining resonance over the whole of the band and 
which is closely bound with matching. The trans- 
mitter output must in the first instance be of low 
impedance, i.e., from a pi- network or link coil 
coupling. From here the aerial can be fed by a 
co -axial cable of 70 to 8012 impedance. Unfortunately 
the feed impedance of loaded aerials is usually much 
lower than that of a full quarter -wave aerial and 
because of their low efficiency accurate matching is 
important. 

A simple method is that shown in Fig. 11 which 
can be adapted to all the h.f. bands. The method 
provides not only accurate matching but also allows 
the aerial to be set to resonance over the band. The 
total amount of inductance in series.with the feed to 
the aerial itself must be sufficient to maintain 
resonance at the lowest working frequency. As the 
sections of inductance are switched out the aerial 
will resonate at higher frequencies. Some operators 
use a coil with a sliding contact but these are difficult 
to obtain and /or make. Normally a mobile operator 
will work over a fairly narrow frequency band to 
avoid constant retuning of the aerial. Another 
method of tuning the aerial so as to be able to cover 
the whole band is to use a ferrite slug as illustrated 
in Fig. 12. The aerial and the matching inductance 
should be adjusted to resonate at the high frequency 
end of the band. Resonance at the lower frequencies 
is obtained by sliding the ferrite further into the coil. 
This method should only be used for the lower 
frequency bands of 1.8 and 3.5MHz. 
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(Matching system 
for 1.8MHz) 
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r 
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(both coils on same former) 

Ferrite rod 
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Resonate coil to 
highest working 
frequency with 
rod almost out 

Bracket holding 
ferrite rod 
slides up or down 
lower aerial section 

Fig. 12: Ferrite rod system for the 1.1 bands 



Capacity Hats 
The capacity hat is rarely used now for low fre- 

quency aerials since it would have to be fairly large 
to produce any worthwhile reduction in coil induc- 
tance. Capacitive elements above the loading coil 
can, however, be used to tune the aerial to resonance 
over an appreciable proportion of the low frequency 
bands 1.8 and 3.5MHz. A fairly simple arrangement 
is shown in Fig. 13 and consists of two rods, one 
fixed and one moveable. Each rod should be about 
12 in. long and }in. diameter brass or copper. When 
the two rods are in line the capacity is minimum 
and as they are spread apart to form a 'V' the 
capacity increases. Both rods are in contact with the 
whip section above the coil and with each other. 

Both rods in electrical contact with 
each other and the aerial section 

i /////// 

Resonate coil to 
highest frequency 
with rods closed 

Fig. 13: 
Capacity hat loading showing 
attachment of rods to aerial. 
The coil should be resonated to 
the highest frequency with the 
rods closed. 

Ground Wave Field Strength 
at 1.8MHz 

The most popular amateur band for mobile 
operation is 1.8MHz on which propagation is pre- 
dominantly ground wave. Field strength is therefore 
very much influenced by the ground over which the 
wave travels and particularly by built up areas. In 
open flat country transmitting ranges of up to 
100 miles are possible but in rolling country this 
can soon be reduced to 30 miles or so. In heavily 
built up areas the range may well be limited to 
10 miles or less. This is assuming a reasonably 
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Fig. 14: Ground wave measurements on 1.8MHz. 

efficient mobile aerial, a transmitter input power of 
around 10 watts and that the receiving station also 
has a good aerial. Mobile to mobile ranges will 
normally be much less. A few years ago the writer 
carried out a series of field strength /distance checks 
with a 1.8MHz mobile transmitter (1). These were 
made over fairly flat country and compared favour- 
ably with field strength /distance calculated by the 
Sommerfeld formula. 

The calculated and measured field strengths /distance 
are given in Fig. 14. The small increases in measured 
signal strength at X and Y were due to an increase 
in the height of the ground over which the mobile 
station was travelling. 

(I) Ground Wave Propagation at 1.8MHz by F. C. Judd, A.Inst.E. 
R.S.G.B. Bulletin, December, 1960. 

P.W. BINDERS 
Preserve your copies of Practical Wireless. Don't 
let them become torn and dirty -buy a hard -cover 
binder for 14s. 6d. from: 

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

P.W. INDEX 
The Index to Volume 44 (May 1968 to April 1969) 
is now available, price 1s. 6d. Copies may be 
obtained from: 

P.W. Index Department, 
IPC Magazines Limited, 
Carlton House, 
Great Queen Street, 
London, W.C.2. 
Price includes post and packing 
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A LIGHT BEAM 

The light beam telephone provides a convenient 
method of short range point -to- point com- 
munication, without the use of wires, which 

does not involve transmission and reception on 
frequencies requiring a Past and Telecommunications 
Licence. 

Basically, the transmitter consists of a lamp which 
is amplitude (brightness) modulated by the voice 
signal to be transmitted. The lamp is mounted in 
an optical system, so as to produce a parallel beam 
of light, which is directed at the receiver. The 
receiver consists of a phototransistor mounted in a 
similar optical system to the transmitter. 

The resultant audio frequency currents in the 
phototransistor, produced by the received light, are 
amplified to a level suitable to operate an earphone. 
By using a transmitter and receiver at both ends, a 
two way speech link may be established. 

Technical Considerations 
When the light source consists of a filament lamp, 

the thermal inertia, i.e. the time taken for the 
filament temperature to follow rapid changes of the 
applied current, causes the higher audio frequencies 
to be severely attenuated. To counteract this effect it 
is necessary to provide frequency compensation in 
the amplifier circuits, having an opposite character- 
istic which rises at the higher audio frequencies, in an 
attempt to produce a relatively level response. 

The compensation is done in the coupling and 
de- coupling circuits in the transmitter and at the 
receiver. The effect is to produce an overall fre- 
quency response which is within 3dB over the 
range, 300- 3000Hz, normally required for good 
voice communication. 

Circuit Description 
The circuit of the transmitter is shown in Fig. 1. 

The direct energising current for the carbon micro- 
phone M1 is provided by Rl. The resultant a.f. 
signal voltage developed across R1 is coupled by Cl 
to the base of Trl. Trl and Tr2 are connected as a 
`Darlington pair' with the transmitter lamp LP1 
connected in the collector circuit. R2, R3 and VR1 
provide an adjustable potential divider which enables 
the operating current of Trl and Tr2 to be varied, so 
that the brightness of the transmitter lamp may be 
set to the level which gives the best modulation 
characteristics. 
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J.THORNTON LAWRENCE 
The necessary rising high frequency response is 

provided by the time constant of the coupling 
capacitor Cl and the potential divider resistors, and 
by negative current feedback at low frequencies by 
C2 and R5. H.T. line de -coupling is provided by C3. 

In the receiver, Fig. 2., a.f. signals are developed 
across R7, the collector load resistor of the photo - 
transistor Tr3. The signals are coupled via C4 to the 
base of Tr4. Tr4 and Tr5 comprise a direct coupled 
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R6 
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6V 
006A 
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Fig. 1 : Circuit of transmitter. 
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Fig. 2: Circuit of receiver. 
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amplifier. D.C. stabilisation of the operating con- 
ditions is provided by current shunt feedback from 
R11 and R8 to the base of Tr4. A rising high 
frequency response is produced by C4 and R7 also 
by C5 and R9. 

For good signal to noise ratio the rising high 
frequency response has to be restricted to the 
required passband, this is done by C6 Which provides 
voltage shunt feedback to reduce the gain of Tr5 
at frequencies beyond about 8kHz. 

Amplified a.f. currents in the collector circuit of 
Tr5 are fed to the earphone in the telephone hand- 
set. An a.f. gain control is provided by VR2 which 
forms part of the a.f. feedback loop with R11 to 
the base of Tr4. The overall measured frequency 
response is shown in Fig. 3. 
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Fig. 3: Frequency response of receiver. 

The Optical System 
A number of experimenters have used different 

types of optical systems having varying beam widths 
and efficiencies. For the best results it is important 
to have a parallel beam of light from the trans- 
mitter to the receiver. The optics required to produce 
a near -parallel beam would normally be quite 
expensive. 

The optics used in this system are built from four 
Mullard optical projector units, salvaged from old 
projection -type television receivers, such as Decca 
1000, Ferranti 20T4, Peto Scott 169 and Philips 
1700A series etc. 

The Mullard optical unit contains a precision 
concave mirror, which is part of the Schmidt optical 
system and capable of giving a remarkably parallel 
beam of light. The focal length of the concave 

mirror is about 9.5 cros giving an equivalent aperture 
of about fl 8. The lamp in the transmitter is posi- 
tioned so that its filament is at the focal point of the 
mirror and at the receiver a similar arrangement has 
the phototransistor at the focal point. 

Construction 
Construction of the unit is not critical, and the 

layout shown in the photographs is just one possible 
arrangement. Each Mullard optical unit frame is 

stripped of all hardware except the concave mirror 
and its fixing clips. Two units are bolted together 
feet -to -feet with an aluminium plate sandwiched 
between, to act as an optical screen. Aluminium 
plates are also fitted over the aperture left by 
removing the corrector lens. 

The transmitter lamp and the receiver photo - 
transistor are mounted on suitable brackets at the 
focal point of the mirror (about 9.5 cros out from the 
centre). Due to the very narrow beam width that 
can be obtained it is essential to have an optical 
sight attached to the units to facilitate correct align- 
ment of both stations. 

'Cross wires' 
5A fuse wire 

3/8 dia tube Soldered 1/16 dia hole 

10" 

Fig. 4: Constructional details of optical sight. 

The construction of the sight is shown in Fig. 4 

and consists of a brass tube with a small aperture at 
the eye end and cross -wires at the remote end. The 
sight is attached by clips at the top junction of the 
optical unit feet and is packed into its correct 
position as described in the setting -up instructions. 

The optical units may conveniently be bolted to 
a baseboard and the complete light beam telephone 
may be cased -in to prevent accidental damage to 
the components and to afford some protection 
against direct sunlight and the weather, when used 
for portable work outdoors. 
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Modified Construction 
The original set of Light Beam Telephones were 

built some years ago and since that time, it has 
become increasingly difficult to obtain redundant 
Mullard optical units. 

A very satisfactory alternative to the Mtiillard unit 
is the metal reflector from a car headlamp. This type 
of reflector can be found on most pre -1955 British 
cars and on current production cars of Continental 
manufacture. One of the easiest headlamps to 
modify are those found on Volkswagen vans. The 
reflector is readily removable and has an excellent 
lampholder on which the lamp or phototransistor 
can be mounted. These and similar types can be 
purchased from most car breakers for about lOs 
each. 

It may be possible to use headlamps with surface 
silvered glass reflectors, but the front glass would 
have to be removed to avoid diffusion of the beam. 

A suitable mounting arrangement is shown in 
Fig. 5. Here the reflector is mounted on the front 

1/2 Blockboard Sight 

Sight tube 

Car headlamp reflector 

Support rods of 
18 SWG TC wire 
soldered to lamp 

contacts 

Elevation and 
bearing 
adjustment 
screws (3), 
spaced 
at 120° 

Terminals 

>Lamp 
contacts 

Lampholder 

Lamp or Phototransistor 
at focal point 

4 BA nut of reflector 
4 BA screw Hardboard -* 

Washer 

Fig. 5: Alternative construction using headlamp mirrors. 

Adjusting 
screws 
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Genera/ view of modified unit. 

* components list (for one unit only) 

Resistors 
R1 2200 
R2 4.7kû 
R3 10k0 
R4 8200 
R5 470 
R6 68k0 
R7 47k0 
R8 12kû 
R9 1kû 
R10 10kû 
R11 33kû 
R12 6800 
R13 330 
VR1 10kû preset 
VR2 5000 variable 

All l watt 10% carbon 

Capacitors 
Cl 0.1µF 125V Paper /polyester 
C2 4µF 15V Electrolytic 
C3 500µF 15V Electrolytic 
C4 0.1µF 125V Paper /polyester 
C5 4µF 15V Electrolytic 
C6 0.001µF 125V Paper /polyester 

Semiconductors 
Tri 0C42 Mullard or 2N1303 T.I. 
Tr2 0082 Mullard 
Tr3 OCP71 Mullard 
Tr4 0C42 Mullard or 2N1303 T.I. 
Tr5 0C42 Mullard or 2N1303 T.I. 

Miscellaneous 
M1 and P1 Standard telephone handset. 
LP1 6V 0.06 amp m.e.s. pilot lamp. 
2 Mullard optical units (see text) 
Miscellaneous screws, nuts, aluminium plates, 

lampholder etc. 

panel by three long 4BA screws. The reflector has 
clearance holes drilled in its edge at 120 degree 
spacing and corresponding holes are drilled in the 
front panel. The long screws pass through the front 
panel, through three compression springs, through 
the reflector and are held in place by three 4BA 
nuts which wedge in the return flange of the re- 
flector. The screws are tightened sufficiently to 
compress the springs and adjustment of elevation 
and bearing can be made from the front of the unit 
by adjusting the appropriate screws. 

The phototransistor or lamp is mounted on short 
support rods of 18 s.w.g. tinned copper wire which 
are soldered to the lampholder contacts. This enables 
the original terminals to be used for connections. 

The setting up instructions for the lamp and 
phototransistor in the Mullard unit apply similarly 
to the car headlamp reflectors. However, the fact 
that the reflectors can be tilted individually means 
that the sights on both units should be aligned on 
each other first, then the reflectors adjusted for 
correct alignment of the beams. 

Circuit Board 
The photographs show a prototype unit in which 

the transmitter and the receiver units were con- 
structed on separate circuit boards. 

In the final version the two boards were combined 
on a single board consisting of a piece of Veroboard 
5} x 21in. of 0.15x0.15in. matrix. 



The board contains all the components with the 
exception of the gain control, the lamp and the 
phototransistor. 

Details of the circuit board are given in Figs. 6 

and 7. The board should le mounted as close to 
the phototransistor as possible in order to reduce the 
lead lengths. The gain control is mounted at the 
rear of the chassis at the same end as the circuit 
board. 
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Fig. 6: Basic circuit board for combined transmitter and receiver. 

Fig. 7: bottom: Top of board showing component layout. 
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Darken the room or corridor and adjust the position 
of the transmitter lamp to obtain an even parallel 
beam, focussed on the paper and centred on the 
axis of the receiver optical unit. Remove the paper 
and adjust the position of the phototransistor for 
maximum illumination of its sensitive area. 

Re-set the `SET BRILL' control on the transmitter 
for about half- full brightness and with a sound 
signal, e.g. voice or `:ticking clock', check the control 
setting for best modulation. If necessary make a final 
adjustment to the phototransistor position to give 
maximum audio volume. 

The setting -up procedure for the other channel 
should now be carried out, but care should be taken 
not to move either unit or the original alignment 
will be upset. When both channels are fully opera- 
tional, the optical sights on each unit should be 
aligned by packing the sight within its fixing clip so 
that the cross -wire on each is correctly sighted on 
the end of the sight of the other unit. 

Operation 
A range of several hundred feet should be obtained 

under normal daylight conditions, providing the sun 
is not shining directly into either receiver unit. An 
extended front cowl will normally overcome this 
problem, if it arises. 

View from transmitter end of prototype unit. 

At night the range will be increased to several 
hundred yards or more in very dark conditions. 
The gain control may be adjusted to suit the 
particular operating conditions. 

Note 
The concave mirrors are surface silvered and care 

should be taken to avoid damaging or marking the 
surface. If the mirror requires cleaning, this may be 
done by very gentle rubbing with a small pad of 
cotton wool slightly moistened with Stergene, diluted 
in accordance with the maker's instructions for 
cleaning glass. 

Other sources of suitable reflectors, in order of 
suitability, include Aldis signalling lamps, aircraft 
runway landing lights, and projector lamphouse 
reflectors. The successful operation of the system 
depends on having a well focussed beam and good 
alignment. 

Finally, should it be found necessary to use head- 
lamp reflectors great care must be taken in removing 
any front glass to avoid injury to the hands. If 
necessary wrap the reflector unit in a cloth and then 
tap the glass gently with a hammer until it breaks. 
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WEST AFRICAN stations are usually at their 
best at this time of year. Listen from sunset 
onwards, preferably using a loop aerial since 

DX is to the south while any interference will prob- 
ably be from the east. Conakry 1403kHz is invari- 
ably a good signal after 2300 hrs GMT -it was 
logged in Germany recently on a transistor portable! 
Listen for French announcements and Mikan style 
music and singing. Dakar 746kHz in Senegal also 
signs off at midnight and has similar programming. 
Try after Sottons goes off the air at 2300 hrs (except 
on Saturdays). More difficult stations from this area 
include ELBC 629kHz in Monrovia Liberia which 
signs off at 0045 hrs with announcements in English; 
Radio Abidjan 1240kHz in the Ivory Coast in 
French; CQA 759kHz on the Portuguese island of 
Sao Tome in the Gulf of Guinea. Further south in 
Angola, CR6RZ on 1088kHz is sometimes heard in 
Portuguese after BBC4 on the same channel finishes 
for the night. Among easier stations in the north are 
Radio Sahara 656kHz in Spanish Sahara with close- 
down at midnight and Tenerife 620kHz in the 
Canary Islands which signs off at 0100 hrs. The 
Voice of Morocco 1232kHz in Tangiers is usually 
strong and can be heard quite late in the evening, 
broadcasting in Arabic or French. 

The continued improvement in conditions on the 
medium waves since the maximum of the current 
sunspot cycle is illustrated in an interesting letter 
from Chris Pearson of Bolton Lancashire. Chris 
made his first attempt at MW DX on the 13th and 
14th February using a domestic receiver and a 60ft 
aerial. During the period 2300 to 0130 GMT he 
logged CFCY 630kHz in Charlottetown Prince 
Edward Island; WOR 710 in New York City; CHER 
950 Sydney Nova Scotia; WINS 1010 N.Y.C.; CBA 
1070 Sackville New Brunswick; WBAL 1090 Balti- 
more; WCAU 1210 in Philadelphia; WGAR 1220 
Cleveland. A very good beginning Chris. North 
American stations can still be heard from 0230 
GMT until sunrise in May. 

Sunset is a profitable time for the MW DXer. 
Before European QRM becomes too troublesome 
it is often possible to pick -out quite rare stations. 
Khania 1511kHz in Crete is one that has been 
logged at sunset during May. Although part of 
Greece, Crete is generally regarded as a separate 
country for DX purposes. Another `DX Country' in 
this area is Rhodes in the Dodecanese Islands. In 
spite of QRM the VOA Rhodes on 1259kHz is 
occasionally logged. From the Persian Gulf the BBC 
Eastern Relay, Radio Mazirah 1410kHz in Sharjah, 
Trucial Oman, was heard regularly last summer in 
Arabic and Hindi up to sign off at 2115hrs. Further 
east, Urumchi 1525kHz in the Sinkiang Province of 
Western China beams programmes westward and 
can be heard quite clearly during the evening in 
Russian, in spite of jamming. Urumchi is one of a 
small number of high power MW stations intended 
for other than domestic or medium range reception; 
it's power is believed to be in the region of 2000kW. 

CHARLES MOLLOY 



OF all the surprising effects which research in 

physics has uncovered in the 20th century, 
effects which include transistor action, lasers, 

parametric amplification and many others which 
have affected communications, one of the strangest 
to influence electronics must be superconductivity. It 
had, of course, been known that all good conductors 
decreased in resistance as they were cooled, and 
also that, contrary to what might be expected, the 
resistance then became constant for most materials 
at low temperatures. 

By "low" in this context, we mean temperatures 
at which most gases are frozen solid, and to measure 
such temperatures we use a scale of temperature 
called the Kelvin or Absolute scale. We shall have 
to become used to this scale, as it is now inter- 
nationally recognised as a standard, and will soon be 
the only scale of temperature taught in schools. The 
familiar term "degree" will disappear, to be replaced 
by the "Kelvin." and the temperature of "nought" 
Kelvin will be the absolute zero of temperature. 

There are no temperatures below zero on the 
Kelvin scale, as we have very convincing evidence 
that it is impossible to have colder temperatures, and 
in practice we can only approach to within a few 
hundredths of a Kelvin to zero temperature. The 
zero of the Kelvin scale is at -273.16° on the 
Celcius (often wrongly called Centigrade, even by 
the BBC) scale on which water freezes at 0° and 
boils at 100`. 

On the Kelvin scale, water freezes at 273.16 °K, 
oxygen at 91 °K and nitrogen at 79 °K. Incidentally, 
if you think that this is another new fangled con- 
tinental measurement, the scale was originated by 
Lord Kelvin in 1854, and has been in use since that 
time. 

Research 
By 1933, it was known that certain metals, in 

particular lead and tin, showed a sudden drop in 
resistance at temperatures of only a few Kelvin. 
Such temperatures could only be attained in baths 
of liquid helium, which is the last gas still to be 
liquid as the temperature approaches absolute zero, 
and the discovery must have seemed to readers of 
the newspapers of the time (if they troubled to 
report it) a useless piece of pure research with no 
practical significance. 

It has great significance now. When lead is cooled, 
the resistance starts to fall very noticeably at about 
7 °K and by the time 4 °K has been reached, the 
boiling temperature of liquid helium, the resistance 
of the lead is only a millionth of a millionth (10.12) 

of its value at the freezing point of water. The 
transition temperature at which such metals suddenly 
drop in resistance varies from one metal to another; 
for tin it is 3.7 °K, for mercury it is 4.1 °K, and so 

on. 
Much of the work which has been done on 

superconductivity has been aimed at finding alloys 
whose transition temperatures are higher than those 
of pure metals; the highest known at the time 'of 
writing is about 22 °K. There is even a faint prospect 
of finding non -metallic substances which may be 
superconducting at ordinary room temperatures. 

The Superconductivity State 
To form any idea about what happens when 

materials become superconducting, we must use the 
modern theory of solids (see "The Solid State" in 
Practical Wireless, December 1968 and January 
1969). This theory pictures a solid as an arrangement 
of positively charged nuclei surrounded by electrons 
of various energies arranged in groups or bands. 
The transfer of electrons from one band to a 

higher energy band can be arranged by providing 
the electrons with energy in the form of heat, light, 
or other radiation, sufficient to cause the transfer. 

In many substances there are gaps between the 
bands, meaning that no electron can ever have 
values of energy corresponding to the gaps. If these 
gaps are wide, the transfer of electrons may never 
take place under any conditions which we can 
arrange, if the gaps are narrow, the transfer may 
be easy. 

Insulators are materials whose highest energy band 
in use is filled with electrons, and whose next empty 
band is a large energy gap away. Insulators become 
conducting only at very high temperatures when 
some electrons transfer to the empty band and 
become free to move from the region of one nucleus 
to others. 

Semiconductors have a smaller band gap, so that 
conductivity increases rapidly as the material is 

heated because of the easy transfer of electrons into 
a vacant band, leaving behind holes which can also 
act as conductors. Metals have overlapping bands, 
and electrons can move easily at normal tempera- 
tures. In this case the effect of heating is to move too 
many electrons into higher band regions, so causing 
what amounts to a traffic jam and raising resistance. 

If we could examine an atom of a substance, we 
might find that the energies of the electrons were 
carefully graded in steps of energy which formed 
into bands only when atoms were forced to live 
close together, as when a gas is condensed into a 
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solid. In each step of energy, a maximum of two 
electrons can only ever be found, distinguished 
from each other by their "spin," that is they appear 
to spin in opposite directions. 

We should not take this too literally, because we 
cannot observe this spin, nor can we imagine any 
axis around which an electron should be spinning, 
but there is a sound basis for the idea of electron 
spin, cot least in the explanation of magnetism, and 
spin is as good an idea as any to describe the 
difference between electrons which appear to be 
identical in every other respect. 

As a metal is cooled, electrons of opposite spin in 
different energy levels appear to team up to form 
pairs (called Cooper Pairs) which have identical 
energy values, a situation which never exists at 
higher temperatures. These pairs with identical energy 
values stay together and move together without any 
interference from the rest of the particles forming 
the material. 

An Analogy 
The nearest thing which we know to this in 

everyday electronics is series resonance. Suppose we 
call an inductor a "resistor with clockwise spin" - 
expressing the idea that the voltage across the 
inductor is 90° ahead of the current through it. 
Since the voltage across a capacitor is 90° behind 
the current through it, we could call a capacitor 
a "resistor with anti -clockwise spin," and we might 
not be surprised if we found that the combination 
of an inductor and a capacitor had, under certain 
circumstances of energy (frequency) practically no 
resistance. 

We cannot press this similarity very far, however, 
for nothing in electronics prepares us for the idea 
that all pairs of electrons will have the same energy 
and will move together. It is as if tuning one resonant 
circuit in a vast tuned amplifier caused all the other 
circuits to come into resonance at the same time. 

The idea is not entirely unfamiliar, because the 
action of a laser depends on electrons moving from 
one energy level to another in a large number of 
atoms together. In the laser, however, the "sync. 
pulse" which causes the electrons to move in step is 
the light ray travelling to and fro along the laser 
tube or rod; in the superconductor, the "sync, pulse" 
seems to be the vibrations (called phonons) of the 
nuclei of the atoms of the solid which in certain 
substances reach the correct frequency for stimulat- 
ing the pairing of electrons at the transition 
temperature. 

When a substance becomes superconducting, an 
energy gap appears which did not previously exist 
in the substance, and the paired electrons are all 
in a band which is just below this gap. If the paired 
superconducting electrons are given enough energy 
to travel across this gap into another energy band, 
they can no longer contribute to superconduction, 
and they "unpair" rapidly. 

If enough energy is put in, by heating above the 
transition temperature, or by the application of 
strong magnetic fields, then the energy gap 
disappears and superconduction stops. 

The ability of superconduction to be switched on 
and off in this way is the principle behind the use 
of superconducting wire in computer memories. For 
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some other purposes, the destruction of super- 
conductivity by magnetic fields is a disadvantage, 
and alloys have been developed (for winding 
electromagnets) in which the magnetic field for the 
breakdown of superconductivity is very large. 

The Josephson Effect 
We have seen that superconducting electron pairs 

cause other electron pairs to move in the same way 
and have the same energies. The situation is similar 
to the hypothetical case of a set of oscillators being 
brought to the same frequency by a sync. pulse 
applied to one oscillator, the others being very 
closely coupled. 

We know also that if the coupling between the 
oscillators in our imaginary case were made loose, 
it would be most unlikely that they would pull into 
line so willingly, but what happens when we loosen 
the coupling between electrons in a superconductor? 

The way in which we can do this is by inserting an 
insulator between two portions of superconductor. 
If the insulator is "thick" to the extent of several 
thousand atoms, then the conditions existing in one 
superconductor have no relation to the conditions 
existing in the superconductor on the other side of 
the insulator; there is no synchronisation. 

If, on the other hand, the insulator is very thin, 
perhaps one or two atoms in extent, the super- 
conductivity is unaffected by the insulator. We say 
that the superconducting electrons have tunnelled 
through the insulator, implying that there has been 
a superconducting current in an insulator. 

Insulator 

Superconductor 

Fig. 1: The Josephson Junction 

The effects which can be produced in these 
sandwich constructions of superconductor- insulator- 
superconductor (Fig.1) were discovered by a research 
student, B. D. Josephson, in 1962. He found that 
the current flowing in an insulator- superconductor 
junction, now called a Josephson Junction, was 
expressed by a comparatively simple formula which 
involved the steady voltage across the junction, the 
alternating voltage applied, the frequency of this 
alternating current, the charge on the superconduct- 
ing electron pair, and a well known constant called 
Planck's Constant which appears in any description 
of energy levels, and can be crudely described as 
being the atom of energy. 

We can obtain several solutions to the Josephson 
equation by filling in values for the voltages which 
we can adjust. If, for example, we have no voltages, 
direct or alternating, across the junction, the equation 
predicts a steady flow of current. Such a current, 
flowing without an applied voltage is a superconduct- 
ing current, and shows that the junction is behaving 
as a superconductor. 

If a steady voltage only is applied, the solution 



of the equation is now an oscillating current whose 
frequency is equal to 483.6MHz for every microvolt 
applied. This appears to be a very simple way of 
generating very high frequencies, with the frequency 
easily varied by varying the voltage applied. 

When alternating voltage alone is applied to the 
junction, the results are not particularly interesting, 
a current at the applied frequency; but when both 
alternating and direct voltage are applied together, 
the output is a direct current whose amplitude is 
proportional to the frequency of the alternating 
voltage, plus a series of harmonics of the alternating 
voltage. This implies that a Josephson Junction can 
be used as a detector, even at extremely high 
frequencies. 

Superconductivity Switches 
Up until now, switching with superconductor 

materials has been done by the principle mentioned 
earlier that the superconducting state can be 
destroyed by added energy. It turns out, however, 
that a Josephson Junction is much easier to switch. 
At low currents, the junction is superconducting and 
has zero voltage across it, at higher currents the 
junction conducts by electron tunnelling and has 
about 1mV across it. 

Superconductor 

*Gate" 

Vii 
Insulator 

Fig. 2: Josephson Junction with gate. 

Adding a third electrode, a strip of lead carrying 
a control current, makes a more satisfactory arrange- 
ment similar in construction to a mosfet (Fig.2). A 
flip -flop has already been constructed (Ref.l) which 
has a switching time of less than 0.8ns (1000ns =lµs). 

The Future 
To my mind, the whole fLture of the Josephson 

Junction depends on the achievement of super- 
conductivity at higher temperatures. The use of any 
device which depends on supplies of liquid helium 
for its operation is inevitably going to be restricted 
to applications for which absolutely nothing else 
will do. 

If we reach the stage where the developments in 
superconductive materials and the developments in 
electrical cooling (by Peltier- Thomson junctions) 
overlap in their temperature range, then the 
Josephson Junction may suddenly become the big 
growth industry in electronics. Until then we only 
watch and wait. 

References: 
1. Matisoo, J., "The Tunnelling Cryotron," Proc. Inst. Elect. 

Electronics Engrs. 1967, 55. pp 172 -180. 

2. Solymar, L., "Josephson Junctions," "Electronics & Power," 
Aug. 1968, p. 316. 

NEXT MONTH IN 

PRACTICAL 
WIRELESS 

REVERBERATION UNIT 

All lovers of good music, be it classical 
or 'pop', will appreciate the importance of 
'reverb' on the end product as it comes 
from their speaker systems. 
This unit can be added quite simply to any 

existing amplifier chain and it will provide 
the necessary reverberation effect with 
adjustable time delay. Tape recording 
enthusiasts can also put the unit to good 
use when re- recording those old discs 
and tapes. 

NOVEL SIGNAL INJECTOR 

A two transistor signal generator complete 
with power supply can hardly be described 
as novel. But when it is built into the handle 
of a small screwdriver, such as is carried 
around by every radio enthusiast in his 
top pocket, then it IS novel! 

LIGHT OPERATED SWITCH 

This 3 transistor unit built into a clear 
plastic box can be sited indoors or outside 
and will operate a lamp or relay when 
darkness falls. The heart of the unit is a 

photoconductive cell that costs around 
10s. Incidentally, the three transistors 
together will hardly break the bank at 9s! 

PLUS THE REGULAR "TAKE 20" AND 
"I.C. OF THE MONTH" FEATURES 
AND OTHER CONSTRUCTIONAL 

ARTICLES AND FEATURES 

Don't miss your copy of the 
July issue of Practical Wireless 
-on sale 5th June -price 3s. 6d. 

135 



.Ta 1Øoflnector 
W HEN setting up a workshop, the author was 

careful to provide mains sockets for all the 
common types of plugs in use so that plugs 

would not have to be changed on apparatus being 
serviced. This method worked well until equipment 
arrived without plugs or when testing newly con- 
structed apparatus which did not yet have a plug. 
Fitting plugs was time consuming and so some 
method of connecting the bare wires to the mains 
was desired so the author decided to construct 
the mains connector described here. Using this, 
apparatus without plugs may be quickly connected 
to the mains and the bare wires are completely 
covered and safe. 

The connector consists of a base to which three 
crocodile clips are fixed. These clips are connected 
to the mains supply and provide Live, Neutral and 
Earth connection to the wires from the apparatus. 
The clips are completely covered by the top and 
sides of the connector so that the user is protected 
from electric shock whilst the unit is closed. It 
seemed a pretty safe bet that at some time or other, 
the user would open the top whilst the unit was 
still live and possibly receive quite a shock, so a 
means of cutting off the supply when the unit was 
opened was required. The simple addition of a 
micro -switch provided this facility. The micro -switch 
is in the live side of the mains, the normally open 
contacts being used so that the switch is closed 
when the top of the unit is closed. 

A mains neon may be fitted if thought necessary, 
and by adding the neon after the micro -switch, a 
visual indication of the unit switching off when the 
top is opened is obtained. This is an added safety 
feature in the unlikely event of the micro -switch 
failing to break the supply. 

The unit was constructed from tin. Perspex which 
was glued together with 'Araldite'. The size of the 
unit is, of course, in no way important. The sizes 
given in Fig. 1 may be changed to suit individual 
taste. 

The bolts in the crocodile clips should be removed 
and the end of the clip shown in Fig. 2 should be 
broken off. The clips are held to the base by bolts 
which fit through the holes shown in Fig. 1. 
These holes should be countersunk so that the heads 
of the bolts sit well below the surface of the perspex. 
The clips are screwed to the base with countersunk 
bolts, solder tags being fitted underneath the clips. 
The clips are already tapped for 6BA bolts, so it is 
not necessary to use nuts on the bolts. When the 
clips are tightened, the heads of the counter -sunk 
bolts should be completely covered with 'Araldite' 
because these are connected to the mains when in 
use. 

The sides are cut out as in Fig. 1, slots being filed 
as in the diagram to accommodate the wires. The 
sides are then glued to the top so that they are out 
of the way when the unit is opened. 

The micro -switch should be bolted to one of the 
sides so that the switch operates just as the top is 
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Slot filed 
to suit 
mains cable 

B. HUNTER 

Side 5 

5" 

Slots filed 
to allow top 

to close 
with wires 

clipped 

Material, 
14" perspex 

Top 

3 holes 
6BA clear. 

(No.32 drill) 
countersunk 
from bottom 

M icroswitch 

Mains cable split to clips 

Crocodile clips 

Fig. 1: The constructional details of the mains connector. 

opened. It is best to construct the box then fit the 
switch so that the position of it can be adjusted for 
correct operation. If the unit is fitted with a 13 amp 
plug, this will already be fused, but it is a good 
idea to fit one inside the unit forease of replacement. 

When the glue on the sides has set (up to 3 days - 
see instructions on Araldite packet), a hinge should 
be fitted on side 1 and the base 2. 

When the plastic work is complete, the three -core 
mains cable should be fitted through the slot in 
side 1 and held in place with a cable clip. The black 
(neutral) lead from the mains cable should go to the 

-continued on page 141 



r F1/IETRE 
CONVERTER 

THERE are many good receivers 
in use which do not cover 

the 15 and 10 metre bands, and 
this article is intended to pro- 
vide a relatively cheap unit which 
is both useful to the more experi- 
enced and instructional to the 
beginner. The tuning depends upon 
the main set, and bandspread or a 
good length of tuning scale is 
needed for the 2.5- 3.5MHz i.f. No 
crystal or tuning gang is employed 
in the converter, and it is suggested 
that the beginner start with the 15 
metre version to gain experience, 
before tackling the 10 metre version. 

The omission of crystal control does cause 
oscillator drift, but this was not found troublesome, 
even for s.s.b. once the unit has settled down after 
switching on. Results obtained have been surpris- 
ingly good, and it is recommended that the begin- 
ner should read and act upon one of the many 
articles covering aerials although an unmatched 
long wire will work quite well. Ten metres is more 
prone to ignition interference, and if the location is 
near a busy road the answer is a good aerial or a 
limiter on the main set, or both in a particularly bad 
spot. 

The circuit 
R.F. is tuned by L2 /TC1, coupled to the base of 

amplifier Tr1 by L3, aerial coupling by LI. Output 
is coupled to mixer stage by L4, tuned by L5 /TC2, 
and coupled to Tr2 by L6. T:3 is a Colpitts circuit - 
h.f.c., C8, L8, TC3 with C9 to base -operated above 
signal frequency, and coupled via L7 to mixer Tr2 
emitter. As the oscillator is at a fixed frequency, 
a variable i.f. is obtained via C5; e.g. on 15 metres, 
24.5MHz will mix with an incoming signal of 
21.0MHz to give an i.f. of 3.5MHz, signal of 
21.5MHz will give i.f. of 3.OMHz etc. On 10 
metres, 31.5MHz with 28.OMHz gives 3.5MHz i.f., 
with 28.5MHz gives 3.0MHz, etc. It will be found 
that the tunable i.f. range extends beyond 2.5- 
3.5MHz, but results may be erratic due to the fixed 
front end. 

It is desirable to fit a lid to the box to minimize 
breakthrough of local TV or v.h.f. stations, and 
to prevent the local oscillator from interfering with 
domestic TV. Note the position of C7 in Fig. 2 
to prevent radiation from the battery leads. The 
battery was fitted externally to avoid disturbing the 
wiring accidentally, and to reduce the effects of 
changing characteristics. The battery life should be 
extremely long since little current is drawn. 

The h.f.c. used was the "56UH" type found in 
common use on those computer panels which most 
good "junk- shops" seem to have. Note the use of 

The underside of the completed Converter. 

AF115 transistors for 15 metres, and AF114 for 10 
metres. These will in fact work either way round, 
but it was found to be more stable and with better 
gain if used as indicated. If used transistors are 
to be fitted, be certain that they are of known good 
quality. Many fruitless hours can be spent when all 
that is wrong is a transistor of unknown response 
failing at these higher frequencies. 

Cx is only to bring the oscillator into the range 
required, and if it is over 5pF it will probably be 
better to rewind the coil, although it can be as 
much as 10pF. Usually the ends of the coil have 
come away in fitting and as this will cause a weaker 
oscillator, it is better to rewind. 

Construction 
The original was made in a box of heavy -gauge 

tinplate, soldered at all edges, but the second unit 
was constructed in a die cast box, easily obtained 
although the screens had to be made -see Fig. 2 
for dimensions. Rubber sleeves were used to deaden 
any vibration on the leads passing to other com- 
partments, as a tendency was found for the unit 
to be microphonic. Drill the tin. holes for these 
at a depth of +in., two in each screen, and a 
larger one for -the battery leads. Apply a little Bos- 
tik or Evo -Stik to the sleeves and push them in 
and allow to set. A short length of 18 -gauge tinned 
copper wire is then carefully pushed through and 
the ends formed into a tight loop to form an 
anchoring point for the various components either 
side. Drill the larger holes for the co -ax. input and 
output sockets switch SI and the smaller holes for 
mounting the trimmer capacitors and fit these com- 
ponents. 

If it is possible to get enough heat from the solder- 
ing iron without over -heating everything else, it is 
better to solder all points marked MC to the chassis 
direct. Solder tags can be used, but fit a non -slip 
washer on the screw first, then fix the tag on a 
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Fig. 1: The circuit of the converter. 

cleaned surface as tightly as possible, bending up 
the end to allow the wire to be pushed through for 
soldering. It is important that these are good chassis 
contacts. 

Fit the four -way tag strips about half the depth 
of the box to allow room for the transistors to 
be fitted last of all. Fix the coils to the chassis and 
wire in all components. Some of the components 
are intended to be self supporting, a check with 
Fig. 2 will show which. Keep the leads as short as 
possible, and stick to the layout as near as compo- 
nents will allow, particularly in the oscillator section 
as this affects frequency. If a lid is fitted drill holes 
to allow access to the coils and trimmers, as the 
lid causes a considerable shift in 
frequency when in place. 

Check wiring carefully on com- 
pletion, make sure transistors are 
fitted correctly before fitting 
battery, and ensure battery positive 
is connected to chassis. 

Alignment without signal 
generator 

Switch on main set and tune to 
3.0MHz, connect aerial and con- 
nect converter. Set dust cores 
extending half -way out and trim- 
mers halfway open. Swing main set 
tuning for some indication of life. 
The aim is to get the band central 
on 3.0MHz i.f., this can be done if 
care is taken. The newcomer at 
this point needs some information 
on what he is listening for; briefly, 
once the amateurs can be beard, 
the "Calling CQ on 10" etc., will 
soon establish where you are. The 
bands consist of amateur a.m., 
amateur s.s.b., commercial a.m., 
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Coil winding details are given below. 

with various c.w., telegraphy, etc., to either side. If 
you hear the "Citizens- Band" you are too low for 
ten metres, they are around 27.0MHz and you should 
be around 28.0MHz. 

Centre up the band by means of the oscillator 
trimmer capacitor adjusting the dust core on the 
15 metre version until the right spot is found. Do 
this slowly, as little movement shifts the frequency 
a lot. Peak up L5 and L2 at this point, re- adjusting 
L8 to keep the band central on 3.0MHz until no 
improvement can be made. Tune to a signal on 
2.5MHz i.f. and adjust TC2, TC1, but do not adjust 
the oscillator. 

Remember, the 10 metre band is liable to fold up 

COIL DATA AND CONSTRUCTION 

Coil 
Turns 

10metres 
Turns 

15metres Positioning Wire 

L2 10 13 Wind on first, close 
wound 

22 gauge enam. 

Li 3 4 Over L2 opposite 
direction 

22 gauge DCC 

L3 1i 2i; Over L1 lower end, 
same direction as L2 

22 gauge enam. 

L5 91 12 as L2 as L2 
L4 3 4 as L1 as L1 

L6 1i 21 as L3 as L3 

L7 4 5 For 10 metres, wind 22 gauge DCC 
L8 8 11 L8 on dust core, with 22 gauge enam. 

L7 over and opposite. 
For 15 metres, wind 
L8 on former first, 
with L7 over and op- 
posite direction 

Use ¡in. x ¡in. plastic formers with gin. long dust cores with fine thread; be 
sure they are h.f. type. Use quick setting cement; hold in jig while setting. 
Wind coils tightly. Keep ends straight and do not allow them to open 
out when fitting. 



Mainline set the NEW standard in amplifiers 
Mainline 70AB power amplifier £35.0.0. 

le=3.1111311 

Malnline70ABD £64.0.0. 

Mainline 7OABD 
The 70ABD is a fully integrated Preamplifier and Power Amplifier 
to the specifications of the Pre -4 and 70AB. Size 61" x 151" x 41 ". 

Recommended Retail Price £64.0.0. 

Mainline 70AB power amplifier 
The MAINLINE 70AB is à high fidelity power amplifier, which is in 
every respect one of the finest units available on the market today, 
regardless of price. One of the main features of this remarkable 
amplifier is its elaborate protection against short and open circuit, 
and we can guarantee that it is virtually indestructible. Allied to 
this is the very high power output (70 watts RMS) a frequency range 
that is superb, and distortion well below 1% even at full output. 
The unit is suitable for use in discotheques, groups, P.A., etc., or 
anywhere that high quality, high output is required. Coupled to our 
Pre -4 Control Unit the results are quite remarkable. The Mainline 
70AB main amplifier can be used with any other good quality 
control unit. 

Specification 
POWER OUTPUT 70 watts RMS±1 db at INPUT SENSITIVITY 700 mV at 20 -30 K 

6 OHMS. OHMS. 

FREQUENCY RESPONSE 20- 20.000 HZ±1 db. SIZE 7" - 9" 6f ". 
SIGNAL /NOISE RATIO -70 db at full output. A.C. FUSE t-5 amps Botch Standard). 

HARMONIC DISTORTION less than 5% at 
lull output. Recommended Retail Price £35.0.0. 

Mainline Pre -4 mixer 
pre -amp control unit £24.0.0. 

Mainline Pre -4 mixer pre -amp control 
unit 
The MAINLINE Pre -4 is a high quality control unit, which has been 
designed specifically for use where mixing facilities are essential, 
and features many facilities not normally found on control units of 
this type. 
The unit has four individual inputs each with its own gain control, 
plus separate bass, treble and master volume controls, for versatility 
in use. Inputs 3 and 4 are duplicated on the back panel so that if the 
unit is panel mounted the two auxiliary inputs (which are suitable' 
for P.U. Tuners, Tape- recorders, etc.) may be connected from the 
rear. As the Pre -4 is self - powered it can be used with any other 
Power Amplifier, but has been designed basically as the control 
unit for our MAINLINE 70AB Amplifier Module. 

Specification 
INPUTS VOL. 1 8 mV at 50K OHMS (mie). 

VOL. 2 6 mV at 50K OHMS (mic). 
VOL. 3 50 mV at 500K OHMS (aux). 
VOL. 4 50 mV at 500K OHMS laux). 

50 OHM and 600 OHM Mit inputs may be 

ordered at E2.0.0. extra per Input. 
1 or 2 meg OHM aux inputs may be ordered at 

no extra cost. 
FREQUENCY RESPONSE 30- 20.00Ó HZ 13 db. 

SIGNAL /NOISE RATIO Better than - 65 db. 

HARMONIC DISTORTION Less than 5% 
at 1 volt. 
BASS Continuously variable 20 db at 100 HZ. 

TREBLE Continuously variable 30 dh at 10 KHZ. 

SIZE 124" - 6 "- 44 ". 

CUT OUT REQUIRED 114" * 5 ". 
FUSE 60 ma internally mounted. 

Recommended Retail Price £24.0.0. 

51ir stops you paying 
through the nose 

for your components 

Build the NEW 
Mainline 
Audio 
Amplifier 
Kits - up to 

70 watts 
The results of the combined 
resources of SGS and RCA, these 
Universal Quasi Complementary 
Symmetry Amplifier kits use rugged 
NPN Hometaxial base output 
transistors and provide full power 
to beyond 20 KHz. 
The all silicon circuit with nine 
transistors and eleven diodes 
provides outstanding performance 
for the most stringent requirements 
of Hi -fi equipment manufacturers. 

Each kit is supplied complete with 
all semiconductors, resistors, 
capacitors, P.C. board and heat sink. 

12A £7. 0.0. 
25A £8. 5. 0. 

40A £9. 0. 0. 

70A £10.10. 0. 
Any two will make an 
outstanding stereo equipment. 

You could be paying too much for your semiconductors and electronic 
components. One sure way of saving money is to buy RCA, IR, SGS, 
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices 
(together with manufacturers' application data) direct from us. 

For example :- 
PLESSEY SL403A 
As described in Practical Electronics 

Integrated Circuit (Dual in Line Package) Audio Amplifier 
incorporating its own Pre -Amplifier. A Class A -B Power Amplifier 
stage capable of delivering up to 3.5 Watts RMS. The SL403A can be 

used to form the basis of a simple Audio Amplifier using a minimum of 
external component. Complete with. Data Sheet. 44/- each. 

r.._..__- ..._.._.....i 
To: MAINLINE ELECTRONICS LIMITED, 
THAMES AVENUE, WINDSOR, BERKSHIRE. 

Please send me Mainline Pre -4 mixer pre -amps control unit(s) 

Please send me Mainline 70AB poweramplifier(s) 

Please send me Mainline 70AB D integrated pre -amp and 
power amplifier(s) 

l am interested in Amp Mainline Audio Amplifier kits. 

Please send me ........ kits Please send further data i 7 

Please send me your price -list guide. I enclose 5/- 
Cash or cheques with orders please. 

I would like furthér data on pre -amplifier and 

1 
1 I 
1 
1 

Power supply kits before I order. I 
1 
1 
u 
1 

Name 

Address 

A member of the ECS Group of Companies PW 6/70 

IIIIMONIMM=MMEMMiliMIIMMMINMEMIMINIMMM 
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SOLDERING 
IRONS? 

Whatever your particular appli- 

cation we are almost certain to 

have just the tool for the job. 

ADAMIN- featherweight in- 

struments with the slip -on bits 

and the big performance. 

LITESOLD -the best -selling 

seven -model range of top - 

quality 'conventional' irons. 

THERMOSTATIC CONTROL? 

The new LITESTAT instru- 

ments are surely the most 

advanced available - at not 

so advanced prices. 

You ought to get the whole 

story. Ask for catalogues L10. 

Free. 

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

Telephone: 01- 688 -8589 & 4559 
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Send 4d Stamp for 
Further Details 

BAKER 12in. MAJOR £8 
The remarkable quality and performance 
of the "Major" makes possible truly 
brilliant and rich sound from a single 
loudspeaker. It recreates the entire 
musical spectrum from 30 to 14,500 c.p.s. 
The unit consists of the latest double 
cone, woofer and tweeter cone together 
with a special Balsa, CERAMIC mag- 
net assembly having a flux density of 
14,000 gauss and a total flux of 145,000 
Maxwells. Bass resonance 45 c.p.s. 
For Hi -Fi or P.A. Rated 20 watts. 
Voice coils available 3 or 8 or 15 ohms. 

Major Modula 30- 17,000 cps with 
tweeter, crossover, baffle EIO.I9.6 
19 12'i .andinseructions. 

Baker Reproducers Ltd 
Bensham Manor Road Passage, Thornton Heath, Surrey. 01.6:4- 65 

A GUIDE TO AMATEUR RADIO 
By Pat Hawker, G3VA 
Fourteenth edition. 100 pages. 
The new edition of this indispensable aid to all who want 
to know more about amateur radio. Designed to assist the 
newcomer to this unique hobby. Revised and expanded. 

8s 10d post paid 
11111.. 0"11117..v.IIM. .A..m,. 

over 

20,000 
ff copies sold 

A 
Now in its 

" second printing 

Radio Communication Handbook 
832 pages of everything in the science of radio communi- 
cation. The Handbook's U.K. origin ensures easy aveability 
of components. The standard work in its field. 

69s post paid 

THE VHF -UHF MANUAL 
By George Jessop, G6JP 
A complete manual for frequencies above 30 MHz. Covers 
aerials, receivers, transmitters and test equipment. The 
first book of its kind outside the USA. 23s post paid 

Obtainable from 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1 

H .A. C. Electronic Kits 

DID YOU KNOW? 
That we have specialized in the supply of kits for the 
Amateur Constructor for over 35 years. (Established 1934.) 

That we now have available a full range of Complete 
transistor kits with comprehensive instruction manual, for 
constructing- Radios- Resistance Bridge- Lightmeter -Elec- 
tronic Counter -Voltmeter -80 metre Converter. etc. etc. 
(Details for 40 different electronic circuits are available.) 
Complete kits from 54,'-. Fully guaranteed. Illustrated 
brochure upon application. send S.A.E. please. 

H.A.C. Products. 29 Old Bond Street. London W.I. 
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Fig. 2: The component layout. 

much quicker than the 15 metre band, and good DX 
is more likely to occur during daylight. On 15 

it does continue for several hours after sunset, with 
s.s.b. coming in from the daylight side. 

Alignment using a signal generator 
15 -Metre version. Set main tuning at 3.0MHz i.f., 

feed in 21.5MHz via an one turn loop fitted to the 
test lead held over L5. Adjust L8 and TC3 together, 
a little at a time until signal is heard. Place loop 

* components list 

Resistors 
R1 12kû R7 1.5kS2 

R2 3.3k0 R8 10kû 

R3 10kû R9 1.5kû 

R4 1.5kû R10 10kû 
R5 3.3kû R11 10kû 
R6 12kû R12 2.2k0 
All resistors ¡W, 10% types. 

Capacitors: 
Cl 0.01µF disc ceramic 
C2 0.01µF disc ceramic 
C3 0.01µF disc ceramic 
C4 0.01µF disc ceramic 
C5 35pF ceramic 

Cx -see text. 
TCI, TC2, TC3- 5 -25pF concentric trimmers. 

C6 0.01µF disc ceramic 
C7 0.01µF disc ceramic 
C8 60pF silver mica 
C9 300pF silver mica 

C10 0.047 disc ceramic 

Miscellaneous 
Tr1, Tr2, Tr3: AF115 for 15 metres, AF114 for 
10 metres; coils -see data box; coil formers; 
3 off 4 -way tag strips; on -off switch; metal 
chassis; 2 off co -ax sockets, etc. 

(PP3) 

over L2, adjust L5 for 
maximum whilst re- adjust- 
ing TC3. Adjust L2 re- 
ducing signal by removing 
loop until no further gain 
is obtained. Set main tun- 
ing to 2.5MHz and feed 
in 22.0MHz via loop to 
L2, adjust signal genera- 
tor if needed to final 
signal, peak up TC2 and 
TC1. 

10 -Metre version. L8 is 
not adjustable. Using TC3, 
adjust to receive 28.5MHz 
on 3.0MHz main tuning, 
coupling as for 15 metre 
version, and adjusting L5, 
L2. Set to receive 29.0 
MHz, around 2.5MHz on 
main tuning, peak up on 
TC2, TC1. If Cx is 
needed, see end of circuit 
description, it should not 
be more than 10pF. 

Mains Connector 
-continued from page 136 

crocodile clip on the left, and the green (earth) lead 
should go to the middle clip. The red (live) lead 
should go first through the micro- switch then the 
fuse and on to the right -hand crocodile clip. The 
fuse -holder may be fitted in any convenient position 
inside the unit. A fuse- holder as used in television 
and radio sets should be used, indeed the one used 
in the authors unit was stripped from an old set. 

This part cut off Nut and bolt 

Fig. 2: The modification to 
the crocodile clips. 

As was stated earlier, a mains neon may be fitted 
in any convenient position and should be wired 
between the live and neutral clips. 

A 5 amp fuse should be the largest that should 
be required in the unit. If the workshop mains fuses 
are 5 amp then the fuse in the unit should be smaller 
so that this fuse will blow before the main fuse. 
The three crocodile clips should have identifying 
letters beside them so that confusion as to which 
clip is which does not arise. These letters (L, N, E) 
may be painted on, or `Instant Lettering' may be 
used, the latter giving a neater appearance. 

The author's model was made from perspex 
because some scrap perspex was available, but there 
is no reason why wood or any other insulating 
material should not be used, providing it has 
physical strength. Although Araldite was used for 
bonding the perspex together, perspex cement might 
possibly make a neater job. 

The unit has been in use for some months now 
and has proved extremely useful by eliminating the 
annoyance of fitting plugs. 
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uracticafly 

commentary by 
ONCE upon a time -oh, 

long before then -manu- 
facturers of `wireless' equip- 

ment took great pride in not only 
making a good product but also 
a good `image' by which to foster 
its sales. Slogans abounded. Indi- 
vidual makes were as instantly 
recognisable by their style as by 
their name. And there was a 
similar sense of company pride 
about the brochures and hand- 
books that accompanied the 
equipment. 

In the springtime turnout that 
Mrs. Henry employs to remind 
the rest of the menage of her 
superiority, we came across some 
of these old handbooks and nos- 
talgically leafed through them. 
What struck us immediately was 
not the amount of information 
they contrived to pack into the 
board -like pages but the signifi- 
cance of the technical data they 
had left out. 

Wavebands were mentioned -in 
metres of course, and only occa- 
sionally in cycles. Hertz hadn't 
come along then. Now and again 
a power output figure would be 
quoted. One took it for granted, 
these being British and the need 
for dissimilation not yet having 
arisen, that these watts were r.m.s. 
It was never manifest. 

Curiously, although practically 
every radio set on the market used 
one of three distinct intermediate 
frequencies (more by convention 

o 

"What sort of microphone should I buy...? 
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than agreement), the i.f. was al- 
most always stated. It was one of 
the things that the user could do 
little about, but we presumed that 
some advertising mogul had 
opined that this pearl of wisdom 
gave comfort and all his rivals 
followed suit. 

After which it comes as no sur- 
prise to read in a recent audio 
publication that the HMV `little 
dog' has been adopted by several 
different countries. 

The ironic comment on that is 
that the dog was a bitch and the 
original gramophone that the ar- 
tist painted was a cylinder type, 
not the better -known horn. Any- 
way, says Joe, the animal should 
have been a cat, which does 
appear to make much more note 
of recorded sound. 

But it is not my intention to 
knock the advertising boys -this 
time. Henry is more concerned 
with the omission of vital infor- 
mation from these `come -on' com- 
pilations. Technical data, mostly. 

Quite often, we are called upon 
to match odd pieces of equip- 
ment -some, very odd -and have 
recourse to the precious `user's 
handbook' for connections, im- 
pedances and sensitivities. Said 
user may have bought an ampli- 
fier or tape recorder and now 
wishes to record the rumblings of 
his ancient radiogram and per- 
haps replay the recordings through 
its massive `super- mellow' loud- 
speakers. 

Can we find the notes we want 
in that lavish publication? Can we 
heck! Connections may be given, 
but impedances are never more 
than `high' or `medium' and sen- 
sitivity quotes are as elusive as 
the Greek calends. This is so 
commonly the case that we are 
nowadays resigned to `suck- it -and- 
see', more scientifically known as 
`empirical performance testing.' 

As a variant on this theme, we 
have to answer off -the-cuff tele- 
phone enquiries. `What sort of 
microphone do you think I should 
buy to play my Whizzispool?' 

No. 69 

Sin of 
Omission 

Opulent brochures given away to small boys. 

cries the distraught owner. We 
are expczted to know, and this is 
one reason that the files of ser- 
vice information are right there 
above the head of the bloke who 
answers the workshop phone. 
(And sometimes on it when he 
pulls too desperately). 

But whoever is responsible for 
the compilation of the average 
service sheet does not live in 
Kedar's tents. He believes that 
the buyer of product X is never 
going to purchase anything from 
maker Y. It is inevitably taken 
for granted that matching of 
items from X's stable will be in 
order, so nobody bothers to quote 
the figures, on the circuit diagram 
or on the specification sheet that 
accompanies it. 

We could name at least five 
firms with this obnoxious sin of 
omission, and yet three of them 
publish opulent sales brochures, 
given away to small boys at ex- 
hibitions, that contain all this and 
much besides. 

Not British companies -oh no! 
These are either too good, or so 
completely out of touch that their 
service data is a smudged sheet of 
blotting paper with half the com- 
ponents wrongly rated. At least, 
you know where you are with 
them. Up the creek, oarless. The 
culprits a r e Continental and 
Japanese organisations whose de- 
termined efforts to improve 'their 
`image' make the effusions of their 
advertising almost believable. 

All together now, lie down in 
the driveways of that bright new 
factory and shout: `Come on 
makers -we want data.' 



Newer Built a Kìt Before? 
Why not prove how easy it is the HEATHKIT way. 
Build one of these beginner kits. 

0 
Stereo Record Player 
Exciting Sound - Budgtt Price 

Kit: K /SRP -I - - E27.6.0 
Carr. II /- 

i 1 o, l; Ö' Il 

Economy SW Receiver 
World -wide Recept on 

I to 30 MHz plus 550-1 (.20 KHz 

Kit: K /GR -64 - - £24.16.0 
Carr. 9/- 

'SEVERN' AM/ FM Radio 
Beautiful Looks - Luxury Sound 

Kit: KiSEVERN - ! 18,18.0 
Carr. 5/- 

MI NM I= =II MN 

For D.I.Y. Car Mechanics 

Kit: KID -29 - - E17.8.0 
Carr. 5/- 

Deluxe Car Radio 
Heathkit Value -Powerful Output 

Kit: K/CR -I (sá akers) £12.12.0 
Carr. 5/- 

Portable 'VVM' 
For Hobbyists - Householders 

Aircraft Monitor 
Receiver 
Kit: K /GR -98 - - £27.12.0 

Carr. 5/- 

Versatile 
'VVM' 
7AC, 7DC, 
7 ohm ranges 

Kit: KIM -18U - £16.14.0 
Carr. 5/- 

Modellers 
Low -cost 

Tachometer 
Uses reflected 
ambient light 

Kit: KIM -17 - - E14.8.0 
Carr. 6-- ........ 

Kit: K /GD -69 - - £11.0.0 
Carr. Paid 

rMany more kits to choose from in the 1970 Catalogue . HEATHK 
A Schlumberger Company 

DAYSTROM LTD. 
GLOUCESTER GL2 6EE 

* Please rush me a copy of your Free Catalogue 

NAME 

ADDRESS POST CODE 
51/6 

143 



BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, REGENT STREET, 
LONDON W.1. 

SUPER PAKS NE EMICONDUCTORSED 
Unequalled Value Quality 
Satisfaction GUARANNTT EED in Every Pak, or money back. 
Pak No 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10 /- 

_1.C' AMPLIFIER 

Identinticaal encapsulation 
and pin configuration to 
the following: SI402 -3, 
IC10 and IC403. Each 
circuit incorporates a pre - 

Power amp etcllas capable 
of delivering up to 3 watts 
EMS. Fully tested and 
guaranteed. Supplied 
coplete with circuit 

Bs and data. CODED 
010. OUR LOWEST 
CE SO/ -each, 

25/ -each. 

NEW LOW PRICED TESTED S.C.R's. 
I A 3 A 7 A 16 A 30 A 

(T0 -5 (TO -66 (TO 48 (T0.48 
case) case) use) use) 

PIV each each each each PIV each 
50 4/6 5/- 916 10 /6 25 20/- 

100 Si- 6/6 10/6 1216 50 23/- 
200 7/- 7/6 I I /6 151- 100 281- 
400 8/6 916 1316 1816 200 32/- 
600 1016 1 1 /6 15 /6 251- 400 35/- 
800 12 ¡6 14/- l8 /- 30/- 800 80 /- 

SIL REJECTS TESTED 
PIV 750mA 3A I OA 30A 

50 1/- 219 413 9/6 
100 1/3 3/3 4/6 15 /- 
200 1/9 4/- 4/9 20/- 
300 213 4/6 6/6 22/- 
400 116 5/6 71615/- 
500 3/- 6/- 8/6 30/- 
600 313 619 91- 17/- 
800 3/6 7/6 I 1 /- 40/- 
1000 51- 9/3 1216 50/- 
1200 6/6 1116 151- 

172 60 Mixed Germanium Trsmiatoro AF /RF 1O/- 
U3 m Germanium Gold Bonded Diodes eim, OA5, 0A47 10 /- 
U4 40 Germanium Transistors like 0081, AC128 10 /- 
II5 60 200mA Sub -min. S8. Diodes 10 /- 
U6 30 Silicon Planar Transistors NPN aim.BSY95A, 2N706 10/- 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1,000V 10 /- 
II8 80 8R. Planar Dlodeo 250mÁ 0Á/20D/202 30 /- 
U9 20 Mixed Volto 1 waft Zener Dlodee 10 /- 
Ull 30 PEP Silicon Planar Transistors TO -5 aim, 2N1132 10/.. 

PRINTED CIRCUITS EX- COMPUTER 
Packed with semiconductors and compo- 
gents. 10 boards give a guaranteed 30 
trans . and 30 diodes. Our price 10 boards 
101 -. Plus 2 / -p. &P. 

TRIACS 
V BO M 2A 6A 10A 

(TO -1) (T0.66) (TO -88) 
100 14/- 15/- 22 /6 
200 17/6 20)- 28/ 
400 201- 25 /- 35/- 
VBOM= Blocking voltage 

in either direction. 

U18 30 PNP -NPN 88. Traneiatoro OC200 A 28104 10/- ÁD161 NPN 
AD162 PNP 
MATCHED COMPLE- 
MENTARY PAIRS OF 
GERM -POWER TRAN- 
SISTO RS. For mains 
driven output stages of 
Amplifiers and Radio 
receivers. 
OUR LOWEST PRICE 
OF 12 /6 PER PAIR, 

1714 150 Mixed Silicon and Germanium Diodes 10 ¡- 
1715 25 NPN Silicon Planar Translators TO-5 eim. 2N697 10 /- 
U16 103 -amp Silicon Rectifiers Stud Type up to 1000 PIV 10 /- 

TRANSISTOREOVT. & SPECIFICA- 
TION BOOK (German publication). A 
complete cross reference and equivalent 

American and book for European, 
Exclusive co BI- Japanese Transistors. 

PAK. 15/. ea. 

U17 , 30 Germanium PNP AFTransictoro TO-5 like ACY17 -22 10 /- 
U18 8 8 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10/- 
Ul 25 Silicon NPN Transistor. like BC108 10 /- 

2N3055 15 WATT SIL. 
POWER. NPN. 

OUR PRICE 11/6 EACH 

USO 12 1-5 amp Silicon Rectifiers Top -Hat up to 1,000 PIV 10 /- 
U21 30 AF Germanium alloy Transistors 26300 Ber,A0C71 10 /- 

TRANS. 
NPN 

CODE 
DUAL 

TEXA 
Our price 

Dlfi99 
TEXAS. Out price 5/- ea, 

Sil trans, 
suitable for 
P.E. Organ, 
Metal TO- 
18 Eqvt. 
ZTX300 I /- 
each Any 
Oyt. 

U23 30 Medt's like MAT Series PNP Transistors 10/- UNIJUNCTION 
UT46. Eqvt. 2N2646 
Eqvt. TIS43. BEN3000 

5/6 EACH 
25-89 5/- 100 UP 4/- 

FULL RANGE OF 

VOLTAGE RANGE 2- VOLTAGE 
16V. 400mV (DO -7 Case) 
2 /6ea. 1 -1W (Top -Hat) 
3/6 ea. 10W. (80.10 
stud) 6/- ea. All fully 
tested 5% tot and 
marked. State voltage 
required. 

U24 20 Germanium 1-amp Rectifiers GJM up to 300 PIV 10/- 
U2b 25 300Mc /s NPN Silicon Transistors 2N708, BSY27 10/- 

120VCB NIXIE DRIVER 
TRANSISTOR. Sim. 
BSX.21 A C407, 2N1893 
FULLY TESTED AND 
CODED ND120, 1=24, 
8/6 each. TO -5 NPN 
25 up 3/- each. 

U26 30 Fast Switching Silicon Diodes likelN914 Micro-min. 10 /- 
U28 Experlmeotero' Assortment of Integrated Clreuite, un- 

tested. Gatee, Flip -Flops, Registers, etc., 8 Aseorted Pieces 20/- MPH Silicon PLANAR 
99,1 /10100 up, I/8 each, 
1.000 off, 1/6 each. Fully 
tested and coded TO -18 
case. 

U29 10 1-amp SCR's TO-5 oaa up to 600 PIV CR81 /25- 600 20 /- 
U31 20 811. Planar NPN trans. low noise Amp 2E3707 10/- 
U32 
U33 

25 Eener diodes 400mW D07 case mixed Volta, 3-18 

15 Plastic cace 1 amp Silicon Rectifiers 1N4000 Merles 

10/- 
10 /- 

PLEASE NOTE. To avoid any further 
Increased Postal Charges to our Custo- 
mers and enable as to keep our "By 
Return Postal service" which is second to 
none, we have re- organised and stream- 
lined our Despatch Order Department 
and we now request you to send all your 
orders together with your remittance, 
direct to our Warehouse and Despatch 
Department, postal address: BI -PAK 
SEMICONDUCTORS, Despatch 
Dept., P.O. BOX 6, WARE, HERTS. 
Postage and packing still I/ - per order. 
Minimum order 10 / -. 

BRAND 
GERM. 
Coded 
Pak 
Ti 
T2 
T3 
T4 
T5 
T6 
T7 

T9 
TIO 

All 

NEW TEXAS 
TRANSISTORS 

and Guaranteed. 
No. EQVT 

20371A OC71 
20874 OCI6 
263744A 0(181D 
20981Á OC81 
20344A 0084 
2G349Á 0(:44 
213345A 0C45 

20399A 2Ñ 302 
20417 ÁF117 
10 /- each pack 

U34 30 811. PNP alloy trans. TO -5 BCY26, 28302/4 .. 10 /- NPN D IFFUSEDSILI CON 
PHOTO -DUODIODE 
TYPE 15701 (2N2175) or 
Tape Readout. high 
switchin and measure - 
went indicators, 50V, 
25OmV. OUR PRICE 10 /- 
EACH. 50 OR OVER 8/6. 
EACH. FULL DETAILS. 

U35 2588. Planar trans. PNP TO.182E2906 10 /- 
1736 25 Bfi. Planar NPN trans. TO -5 BEY 5051/52 101- 

U37 . alloy trans. SO -2 PEP. OC200 28322 30 BR m 10 /- 
U88 20 Fast Switching ES, tram. NPN. 400 Me /s2N3011 10/- 
U3 25 RF Germ. PNP trans 2E1803/5 TO -b 10 /- 
U40 10 Dual tram. 6 lead TO-5 2E2060 10/- 
1741 30 RF Germ. trans. TO-1 0045 NKT72 10/- 

NET'S 
2E 3819 8/- 
2N 3820 25 /- 
MPF105 8/6 

U42 10 VHF Germ. PNP trans. TO -1 NKT667 ÁF117 .... 101 - 

Code Nob. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked. 

1,750 COMPONENTS 
FOR 65/- ? ? 

YES. QUITE TRUE, 
READ ON 

BUMPER BARGAIN PARCEL 
We guarantee that this parcel con- 
tains at least 1,750 components. 
Short -leaded on panels. including a 

minimum of 350 transistors (mainly 
NPN & PNP germanium. audio and 
switching types -data supplied). The 
rest of the parcel is made up with: 
Resistors 5% or better (including 
some 1 %) mainly metal oxide, car- 
bon film. and composition types. 
Mainly { & { watt . diodes, 
miniature silicon types 0A90. 0A91. 
0A95, IS130, etc. . , . capacitors 
including tantalum. electrolytic,. 
ceramics & polyesters - . - induc- 
tors, a selection of values . . . aloo 
the odd transformer, trimpot, etc., 
etc. . These are all miniature. 
up to date, professional. top quality 
components. Don't miss this, one 
of our best offers vet!! Price. 65/ -. 
Post and Packing 6; 6d U.K. New 
Zealand 20/- post and packing. 
Limit cd stocks only. 

KEYTRONICS, PW 
52 Earls Court Road. London. W8 

Tel. 01 -478 8499 

MAIL ORDER ONLY. Retail and 
Trade supplied. Export enquiries 
particularly welcome. 

BY RETURN SERVICE 
S.A.E. for list of other goods. 
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DIAMOND STYLI! Replacements for BBR 
TCBLP, TCBBT, 

TC8LP /ST (Compatible), Collaro "O ". Rosette 
BF40. Garrard 0C2 and 008, Acoe GP65/67 all at 
7 /6d. each (Il -d.) AC08 0P73 and GP91, SSE ST4 
(8T3,ST5), ST9 (ST8), Sonotose 8TA, 9TA, 9TAHC. 
Philips A05306, 3060 (3063, 3066, 3301, 3302, 3304) 
all at lb /- each (1 / -0.). 

DOUBLE DIAMOND (Second Diamond in place 
of the 78 stylus- doubles life) for 8T4, (ST3, STS) 
ST8 (91. 9TA, 9TANC, 3306, GP91 (for 0P92, 93 and 
94 cartridge¢), GP91SC for GP91SC cartridges, all 
at 80/- (I /-d.) Each stylus packed In individual case. 

CARTRIDGES Replacements for GP67/2, 
16/ GP918C, ßll -; 6PÁ3 

(Stereo), 24 0: (:P94 (Stereo Ceramic) 88!6. (1 / -l. 
All fitted two sapphire slylii. 
DIAMOND CARTRIDGES fitted with a Diamond 
Stylas on the LP and/or Stereo side (the 78 side 4 
sapphire fitted). l'or OP918C. (DLA91SC) 80 / -: 
0E113 (DIA93) 861 -, 0PO4 IDIA 941 60 /- (.411 1/- 
each). SONOTONE 9TAHC b6 / -, (l' -1 

RECORDING TAPE FINESTMvQUALITY 

caloe anywhere. 

STANDARD 6" 600. 7 8. 5 f" 900, 10 /- 7" 1200. 1118 
LONG PLAY 5" 900, 10- 31 1700, WE 7" 1800, 
18 / -. (1/3 per reel). 

NEW ENLARGED LIST with most of our saoul 
popular lines and many new items including Tran- 
slators, S.D.R's and other devices, 10 types of 
extension aerials for P.M., A ordinary portables and 
.r-radios from 4/- to (7.10.0, Microphones, Soldering 
Irons+, Super -thin pickup wire, three types of con- 
necting wire. single and twin mike cable, plugs 
and numerous small but useful items, phones, ear- 
pieces. VALVES, Meters, etc. etc. LIST BENT 
FREE ON RECEIPT OF S.A.E. (Overseas. post 
free) 

ANNUAL HOLIDAYS. NO ORDERS RECEIVED 
AFTER MAY 19TH. WILL BE DEALT WITH 
UNTIL JUNE 0th. 

FELSTEAD ELECTRONICS (PW31) 
LONGLEY LANE, GATLEY, CHEADLE. CHESHIRE 

SES 4EL 

Cask with order only. No. C.O.D. or Calier service. 
Poet, packing and insurance charges are shown in 
brackets alter all hems, and apply to GB /Eire only. 
Min. Charge 1I- B.A.E. for enquiries please. 

DIMMASWITCH 

TI,- I,I.ti'i\. +N I'Fi. Il i. an ,-I ti only dimmer 
capable of controlling from 40 -600 watts of incan- 
descent lighting at mains voltages from 200/250V at 
50 Hz. The DIMMASWITCH Ina the same dimen- 
sion (31 "x3{ ") as a standard switch and Is intended 
as an alternative fitting, finished in ivory, with a 
contrasting control knob. 
Two models of the DIMMASWITCH are now avail- 
able, each incorporating an on/off switch, and at 
10/- less hi each ace a kit is produced to enable 
a competent constructor to self build the DIMMA- 
SWITCH. Both models are available with either 
clockwise or anti -clockwise dimming and internal 
tuning may be provided at an additional coot of 
3/- in each case, or 2 /6d. for the kit. 
MODEL D850012- stfllsen an advance,( design of 
triggering circuit to enable smooth fade up from 
sera -£O 12e. 66. Similar to competitive products 
at 15 5e, 
MODEL D8500/2/P - -- a DIMMASWITCH in- 
corporating a newly patented on /off control enabling 
the lamp to be switched on and off at any brilliance 
setting by push /pall action of the knob - OS 10a. 
All model. give control from zero to maximum and 
use RCA and Dullard components and semi- 
conductors, and comply generally with the 
recommendations of B.B. 800. 
Ideal for T. V. c irwing and for children's night lights, 
etc. 
Please send C.W.O. to,: 

DEXTER & COMPANY 
ULVER HOUSE, 19 KING STREET. 

CHESTER CHI 2ÁH 
Tel. Chester 25888 

As ,applied to H.M. Government Departments, 
Hospitals, etc. 



T / RE[EIUER 
a EGRAYER G30GR 

or t 

THIS equipment incorporates all the required 
circuitry for transmission and reception, and 

with internal power pz.,ck and speaker, offers 
a neat `one box" station f0r regular use, or for /A 
(alternative address) working. The equipment des- 
cribed runs the full permitt:d power (10 watts) on 
the 160m band, and can eas ly be modified to cover 
80m. Anyone who has used a transmitter at this 
relatively low power level will have found that 
results are generally sur,,risingly good. Many 
receiver S- meters are calibrated at about 6db per 
S- point, so if 150W input gives an S9 contact, 10W 
input will give about S7, which ought to be quite 
acceptable. 

Fig.l is the complete circuit, and brief notes on 
the function of each stage will make its working 
clear. 

Circuit 
Transmitter RF Section. V1 is a Vackar type v.f.o. 

tuned by VCl and covering 1.8- 2.0MHz. The 
voltage regulator VR provid:s 150V for Vl and the 
screen grid of the buffer V2. L2 is broadly resonant, 
and V2 drives the power amplifier V3, the test point 
'G' being provided to check grid current. The p.a. 
tank coil L3, with tuning and loading capacitors, 
allows V3 to be matched to most ordinary aerials. 

Audio and Modulator Section. V4A /V4B is a high - 
gain microphone amplifier giving full modulation 
from a crystal microphone V5 with the primary 
of transformer Tl provices anode and screen 
modulation of V3. When receiving V5 drives the 
loadspeaker. 

Receiver RF Section. V6 is a tuned r.f. amplifier, 
followed by the mixer V7. V8 is the i.f. amplifier, a 
diode giving detection and AGC bias for all stages. 
VR1 is the receiver r.f. gain, and VR2 the audio 
gain control. 

Power Supply. This delivers about 120mA at 300V 

on `transmit', reduced to 220V on `receive'. It is 
not absolutely necessary that the voltage is reduced 
when receiving, but this was found helpful in 
obtaining cooler running over long periods by 
avoiding the heat of series dropping resistors. 

Switching 
Change -over of all required circuits is achieved 

with a 2 -way 8 -pole rotary switch. It is possible to 
change some circuits slightly so that fewer poles are 
needed, as described later. The functions of each 
pole are given below, and this should be checked 
when wiring. 

Section 1: In the `transmit' position T this applies 
h.t. to v.f.o. V1, and the buffer V2. In the `receive' 
position R, h.t. is taken to r.f. mixer and i.f. stages, 
V6, V7 and V8. 

Section 2 and 3. These contacts allow the same 
meter to be used to show PA anode current and to 
operate as a dip type tuning meter on reception. 
Section 2 supplies h.t. to either the p.a. anode, or to 
the receiver. Section 3 takes h.t. directly from the h.t. 
line, via S1, for reception, or from the modulator 
V5 for transmission. The main advantage of this 
method is that a 50mA meter can be used for both 
functions without any shunts having to be made up. 

Section 4. On transmit this switches the aerial to 
the p.a. tank circuit L3 and to the receiver aerial 
coil L4 on receive. 

Section 5. On transmit input to V5 is from the 
microphone amplifier V4B and from the receiver 
gain control VR2 on receive. 

Section 6. This connects the anode of V5 to the 
anode (via meter) and screen grid circuits of V3 to 
modulate the latter when transmitting. 

Section 7. This closes only on receive to bring in 
the speaker. 

Section 8. This opens during reception converting 
the power supply to choke input to reduce the h.t. 
voltage without resorting to dropping resistors. 
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Net. This switch is temporarily closed while 
receiving to put h.t. on the v.f.o. and buffer stages 
so that the v.f.o. can be tuned to the frequency on 
which transmission will be wanted. Stray r.f. coup- 
ling into the receiving operates the tuning meter thus 

Cl 
270pF 

3 I 

R3 
10K 

R2 
33K 

0.25NF 

R5 t5 S 
4.7K 

indicating when the v.f.o. and receiver are tuned to 
the same frequency. 

It may be found more convenient to make this 
switch a spring loaded one rather than a toggle 
switch. 

C2 1,5 
650 i 

pF 6 

C4 C7 C9 C10 
t00pF tOOpF 

RFC 

Yo 

4 1g00 

tT pF I 

1800pF 13 

V2 
V3 
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EF9 6 5766 }Ñ ---- 8.9 
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100K 
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R1 R12 
220ó C12 100K 
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1 V4B 

V5 
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Rect. R25 T2 

12AX7 R11 
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4 

6ßV 
A 

1C19 
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C20 
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5 V6 
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NF 
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ÑF 23 
0.25 
NF 
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20pF T 
L. 

C24 VCZ.L 

0.02 2opgT 
NF 

llow ,ík16 
TBlack 

4002 T lack 

20óp1 R27 
C29 R26 ,37 

1K 

1: Complete circuit diagram of the transmitter /receiver and power supply. 
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BSR 4-SPEED SUPERS LIM 
MODEL ÚA25 RECORD CHANGER 
Playa 12'. 10' or 7' records. 
Auto or Manual. A high 
quality unit backed by BM 
reliability 12 months' . gi s-1 . 
guarantee. Sise 
11 }i0. Above 
motor board 8 *io. -- 
below 2tin. AC 209250v. 
MONO 
PRICE E5. 19.6 PRICE E6.19.l, Post 

BSR UÁ70 Stereo /Mono Transoriptioa E 11.. 19.6 Auto Changer. Calibrated Stylas Pressure. 

BBM Minichanger UA50 Stereo /Mono. E7'. 1 7A .6 Sise 12 z Blin. AC 200/250.. Post 6/8. 

GARRARD PLAYERS with Sonotone STA Ciutrldges. 
Stereo Diamond/Mono Sapphire. SP25 Mk II 114.10.8. 
ATOO Mk II 214.19.6. Model 3000 212.19.6. Post 5/8. 
RECORD PLAYER PORTABLE CABINET 75/- Space for amplifier and aatochanger. Post 51-. 
RCS DE -LUXE 3 WATT AMPLIFIER. Ready rude and 
tested. A 2 -stage unit using triode pentode vali e, giving 
8 watts output. Tone and volume controls. Isolai ed mains 
transformer. With knobs, loudspeaker and valves ECL82, 
EZ80. Frequency response 50- 12,000 cps. 89/6 Sensitivity 200mV. Post 5/6. 

GARRARD TEAKWOOD BASE WB.1. Read: 77/6 cot out for mounting 1025.3000, 6P25, ATOO, etc. 
GARRARD PLASTIC COVER SPC.1 for WB.1 7711, 
BABE. Durable tinted attractive appearance. / V 
EMI PICK -UP ARM. Complete with mono cartel ire 29/8. 

EMI JUNIOR 4 SPEED RECORD PLAY:;R 
Mainz 

op. 
ratted motor, turntable and pick op 59/6 

HI -FI PICK UP CARTRIDGES 
GPM 55/ -; 0P93 46/ -; GP91 80/ -; GP67 19/8, ACOS 
L.P. only 10/8. All standard Bring complete wit a stylus. 

CRYSTAL MIKE INSERTS 
11' dia. 6/6. ACOS 11' dia. 12/8. BM8, i' dia. 9/6 

PORTABLE AMPLIFIER 
Portable mini p.a. system. 
Many uses - ideal for 
Partie,, or as a Baby 
Alarm. Intercom, Tele- 
phone or Record Player 
Amplifier, etc. Attractive 6,,mu0r4 
urine covered cabinet, 
size 12 9 > 4in., with 
powerful? x o, speaker 
and four transistor one watt 
power amplifier. Uses PPS battery. 

tin. 

Brand new in Makers' carton with 
lull makers' guarantee. Only 75 Post 
World famous make. I 6/- 

V: 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial ..12/6 Spare Cores . 

Osc. P50 /1AC 5/4 Driver Trans. LFD'I4 .. 9/6 
I.F. P50 /2CC 470 kc /s .. 6/7 Printed Circuit, PC al .. 9/6 
Sed I.F. P50 /3CC - 5/- J.B. Turing Gang 

- .. 10/8 
P51/1 or P51 /2 ... 5/7 Weyrad Booklet . .... 2/- 
P81 /8 6 / -; Telescopic Aerials Bin. to 23in. Ili- 

Penile Rod 8 z í1n.4 / -. 5 ; ltu. 6/. 

VOLUME CONTROLS 
Long spindles. Midget Size 
6 K. ohms to 2 Meg. LOG or 
LIN. L/S 3 / -. D.P. 6/- 
STEREO L/S 11,E -. D.P. 15/- 
Bilge 5K. B.P. Transistor, 6/.. 

800bm Coax 8d. yd. 
BRITISH AERIAL TE 
AERAXIAL -AIR SPACED 
40 yd. 20 / -; 80 yd. 30/ -. 
FRINGE LOW LOIS1 /6 Ideal 625 line, 7d. 

WIRE -WOUND 3 -WATT POTS. WIRE -WOUNL 3 -WATT 
Small type with small knob. STANDARD SI LE POTS. 
Values 100 to 30 K., 5 LONG SPINDLE 8 Carbon 80 K to 2 meg. / - 10 OHMS to 101 K. /- 

VEROBOARD 016 MATRIX 
58 x 610.8/8. 2t z SD0. 8/2. 81 x Min. 8 /8. Si - óin. 52. 

EDGE CONNECTORS 16 way 6/ -; 24 way ; /6. 
PINS 86 per packet 3/4. FACE CUTTERS ; /6. 

LE.L P. Board 0.15 MATRIX Mtn. wide 6d. per lin., 
8 in. wide 9d. per lia.; fila. wide 1/- per lin. (up to 171n.). 

.B.P. undrWed Ain. Board 10 x Sin. 8 / -. 
BLANK ALUMINIUM CHASSIS, 18 a.w.g. Siln, sides, 
7 x 4in., 5 / -; 11 x Sin., 7/8; 11 z 71n. 9/6: 18 x Sin., 10/6; 
15 x lUn., 15/ -; 9 x 7 z Sin., 8/6; 14 x 11 x fin., 14/6. 
ALMOND:1M PANELS 18 s.w.g. 12 x 12th. S/8; 14 x 91n. 
5/6; 12. Sin. 4/8; 10 x 71n. 8/6; 8 x gin. 2/5; 8 c 41n., 1/8. 
flinch DIAMETER WAVE -CHANGE BOTTOMS. 
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 4/6 each. 
1 P. 12 -way, or 4 p. 2-way, or 4 p. 3 -way 4/8 each. 
1 inch DIAMETER Wavechaoge "MAKITS" 1 p. 12 -way, 
8 p. 6 -way, 3 p. 4 -way, 4 p. 8 -way, 8 p. 2-way. 1 w der 12/ -. 
$ water 18 / -. 8 water 24/ -, 4 wafer 30/ -, 5 w der 86/ -. 
TOGGLE SWITCHES, 0.2 /6; np. dt. 3/8; Sp. 8/8; sip, dt. 4/6 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms Super Sensitive . 86/ 
LOW RESISTANCE HEADPHONES 8 -5 ohms.. . 89/6 
DE LUXE PADDED STEREO PHONES 8 ohm, . 79/6 

"THE INSTANT" 
BULK TAPE 
ERASER AND 
RECORDING 
HEAD 
DEMAGNETISER 
200 /250 v. A.C. Leaflet B.A.E. 

!142//6 
Post 2/6 

*ALL PURPOSE TRANSISTOR 
PRE AMPLIFIER BRITISH MADE 

9 -12v. and 200 -300v. D.C. operation. Size 11-; li -z 1-. 
Response 25 c.p.a. to 25 %c /s, 28 db gain. For use with valve 
or transistor equipment. Full instructions. 

1 /16 each Brand new. Guaranteed. Details B.A.E. 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2 /850V .. 2/8 100 /26V .. 2/- 16+10 /600V Ilï- 
4 /150V .. 2/8 260/25V .. 2/6 50 +50 /850V 7í- 
8/450V .. 2/5 500 /26V .. 4/- 50 +100/350V 11/8 
16/450V .. 2/- 8 +8 /450V 8/8 82 +32/250V 3/8 
32/4509 .. 4/- 8+16/480V 4/- 82 +82/450V 6/8 
25 /26V .. 2/- 16 +18/450V 5/- 32 +32 +32 /360v. 8/8 
60 /50V .. 2/- 32 +82 /800V 5/- 100 +60 +50/350..9/8 
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 6, 8, 16, 25, 30, 50, 100, 
200mF 15V 2/ -; 500, 1000mF 12V 8 /8: 2000mF 25V 7; -. 
CERAMIC. 1pF to 0.O1mF, 9d. Silver Mica 2 to 5000pF, 9d. 
PAPER 350V-0-1 9d, 0-5 2 /8; lmF 3/ -; 2mF 150V 8/ -. 
500V -0001 to 0 05 9d; 0/ 1 / -: 025 1 /8; 047 5 /.. 
1.000V-0-001. 00022, 0-0047, 0.01, 0.02, 1 /6; 0047, 01, 2 /8. 
SILVER MICA. Close tolerance 1%. 6 -500pF 1 / -: 560- 2,200pF 
2 / -; 2,700- 5,800pP 8/6; 8,800pF -001, mfd 8/ -; each. 
TWIN GANG. "0 -0" 208pF +178pF. 11 / -; 365pF. minia- 
ture 11// -; 590pF standard with trimmers, 16 / -; 500pF 
midget leu trimmers, 8,1 -; 0000F slow motion, standard 9 / -; 
small 3 -gang 500pF 22 /-. Single "0" 8860 8/, TWIN 11/ -. 
SHORT WAVE. Single 10pP, 250F, 509F, 75pF, 100pF, 
1600F, 2000, 10 /8 each. 
TUNING. Solid dielectric. 100pF, S00pF, 500pF, 71- each. 
TRIMMERS. Compression 80, 50, 7OpF, 1/ -; 
100pF, 150pF, 1/6; 280pF,1 /8; 8000F, 700pF, 21 -; 1000pF,E,5. 
RECTIFIERS CONTACT COOLED (wave 80mA 7/6; 
SSmA 9/8. SILICON BYZ18 6/ -; BY100 10 / -. 
Full wave Bridge 75mA 10 / -; 150mA 19/8; TV recta. 10 / -. 
NEON PANEL INDICATORS 250v. AC /DC Red. Amber 5/ -. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
} w., 1 w.. 1 w., 20% 3d.; 11 w. 8d.; 2 w. 1 / -; 4 w. 10% 6d. 
HIGH STABILITY. 1 w. 1% 10 ohms to 10 meg.. 2 / - 
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 16 watt, 
10 ohms to 1001C. 2/- each; 21 watt. 1 ohm to 82 ohms. 21- 

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

11n. 18 /- tin. 17/8 liio. 19/6 llin. 24/- 2tl. in. 44/3 
lia. 16/- lin. 19/8 11in, 20 /6 llin, 29/- MM. 57/8 
fin. 16/9 1 hin. 19/8 11 in. 21/6 Sin. 39/- lia. sq. 38/8 

TRANSISTOR MAINS POWER PACKS. PULL WAVE 
9 volt 500mA. Sise 41 . 51 :< 2ín. Metal case. AR/6 Crackle finish. Output terminals. On/off switch. 
Half Wave 9 volt 50mA. Size 21 x lijo. Snap terminals 3218 
9 volt 500mA. TRANSFORMER ONLY. S} < If x llin. 10/6 

MAINS TRANSFORMERS 6/P- 
Tit 

oh 
250 -0 -250 50 mA. 8.8 v. 2 amps, centre tapped 15/8 
250-0 -250 80 mA. 6.3 v. 3.5 a. 6.3 y. 1 a, or 6 v. 2 a. 58/- 
350 -0 -350 80 mA. 8.8 v. 31 a. 8.3 v. 1 e, or 5 y. 2 a. 38/- 
550-0 -300 v. 120 mA.. 6.3 v. 4 a. C.T.; 6.3 v. 2 a. 45/- 
MINIATURE 200 v. 20 mA., 8.3 v. 11.21 .<2 < lüu. 15 /- 
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 21 x 21 x Sin. .. 17/8 
HEATER TRANS. 8.3 v. l( a., 10 /8; .. 6.8 v. 4 a. 16/8 
Ditto tapped sec. 1.4 v., 2. 3, 4, 5, 6.8 v. 11 amp... 15/6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5, 
8, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2 a. 58/- 
1 amp., 6, 8, 10, 12, 18. 18, 20, 24. 30. 38, 40, 48, 80. 38- 
AUTO TRANSFORMERS 0- 115 -230 v. Input/Output, 
60w. 18/6; 150w. 88/ -; 600w. 05; 1000w. 012. 
CHARGER TRANSFORMERS. Input 200 /250v 
for 8 or 12v., 11 amp.. 24/ -; 4 amp., 38/ -. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 11 amp. 8/ -; 2 amp. 11 / -; 4 amp. 17 / -. 

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 8/8. 
OUTLET BOXES. SURFACE OR FLUSH 4/6. 
BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 800 ohms. 
JACK SOCKET Std. open -circuit 2 /6, closed circuit 4/6; 
Chrome Lead Socket 7/8. Phono Plugs 1/ -. Phono Socket 1 / -. 
JACK PLUGS Std. Chrome 8 / -; 8 5m Chrome 2 /6. DIN 
SOCKETS Chassis 3-pin 1/8; 5 -pin 5 /.. DIN SOCKETS Lead 
3 -pin 3'8; 5 -pin 5/ , DIN PLUGS 8 -pin 8/6; 5-pin 61 -. 
VALVE HOLDERS. Od.; CERAMIC 1/.; CANS 1 / -. 

E.M.I. 131 x 8in. 
LOUDSPEAKERS 
With flared tweeter cone and ceramic 
magnet. 10 watts. 

Flux 10,000 gauss. 45/ Bass res. 46-60 cps. 

Speech coil, 8 or 15 ohm. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER 12in MAJOR £8 
30- 14,600 c.p.s., 12in 
double cone, woofer and ® - tweeter cone together 
with a BAKER ceramic 
magnet assembly having 
a flux density of 14,000 
MU and a total fins of 
145,000 Maxwells. Bass ® resonance 46 c.o.s. Rated 
20 watts. Voice coils 
3 or 8 or 15 ohms. 

1/ Module kit, 30- 17,000 c.p.s, 
with tweeter, crossover, 
baffle and t 1 O 1 V 

9.6 
instructions. L 7 

BAKER " GROUP BOUND " SPEAKERS- POST FREE 
'Group 25' 'Group 35' ' Group 50' 

is'Wat 6gns. 55 .18sgns... piaf I8gns. 
TEAK HI -FI SPEAKER CABINETS. Plated wood front. 
For 10 or 12in round Loudspeaker 69.0.0. 
For 13 x Sin or Sin round Loudspeaker 86.0.0. 
For 10 < Sin or 611n round Loudspeaker 54.0.0. 
LOUDSPEAKER CABINET WADDING 18in wide. 2 /6It 

Horn Tweeters 2- 1Skc/s, 10W 8 ohm 29/8. 
De Luxe Horn Tweeters 2.18 %cis, 15W, 16 ohm 69/6. 
EMI Plastic Cone Olin 8 ohm 17/5: Crossovers S or 8 or 16 
ohm 16/6. 
SPECIAL OFFER! 80 ohm. Situ. Sito, dia.; U ohm, 8 lo. 
25 ohm, Sto. die.; 6 z 4in; 8 e Sin; 8 z 5i,.1 7 6 EACH 
16 ohm, 7 x 4in; 8 x óin. / TYPE 
8 ohm, Sain, Sin, 5io, 6 x Oio, 7 x 41n. 
LOUDSPEAKERS P.M. 3 OHMS. Blin 2216; 8 - bin, 21 / -; 
S x Min 21/ -; Sin 36/ -; 10 z 61n 90/ -. 
6 in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm. 39 /S. 
ELAC 8 in. De Luxe Ceramic 3 ohm or 16 ohm 50/ -. 
Sin LOUDSPEAKER. TWIN CONE 15 ohm 35/ -. 
RICHARD ALLAN 10 or 12in Twin cone 3 os 16 ohm 39/6. 
OUTPUT TRANS. ELS4 eta. 5 / -; MIKE TRANS. 50:1 5 / -. 
SPEAKER COVERING MATERIALS. Samples Large B.A.E.. 

Also with twin tweeters. Complete 
with crossover. 8 or 8 or 15 79/6 ohms. 10 watt. 
Recommended Teak Cabinet E5 Sloe 18 z 10 < 9in. 

MINI -MODULE 
LOUDSPEAKER KIT 
10 WATT 65/- CARRIAGE S'- 

Triple speaker system combining on ready cut baffle. 
1 in. chipboard 15 in. x Si in. Separate Bass. Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 6 ín. Bus Woofer unit has a low resonance 
cone. The Mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20- 15,000 cps. Full instructions for 3 o r8 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 e 10 .< 9 in. Modern Scandinavian 
fluted front design for Mini- Module. Poet 51- 

Minimum Post and Packing 2/6. RE1URN OF POST DESPATCH. HI -FI 

THE FAMOUS "MULLARD 510" 
£16.19.6 Port 10/6 

Main power, amplifier and 2 valve pre -amplifier. Silver 
grey lacia panel. Volume, treble, basa controls. Function 
switch: Radio, Tape 1, Tape 2, Mic, Gram LP, Gram 78. 
Tape output socket. Valves 2 ELM, 3 < EMS. 
1 ECC83, 1 EZ81. Ultra linear Parmeko output 
transformer. 20 db negative feedback. 10 watts rms. 
mono. 3 and 15 ohm output. Brand new. Guaranteed. 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES. 

ILLUSTRATED EAGLE CATALOGUE 5/ -. Post free. 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Saperhet. Ferrite aerial. 9 volt. 

BARGAIN 
ms 

DE LUXE TAPE SPLICER Cuts, / tri, joins for editing and repairs. With S blades. 

BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlights and sound eSects to recordings. Will 
mix Microphone, records, tape and toner with 59/6 separate controls into single output. 9 volt. 

BARGAIN FM TUNER 88 -108 Mc /s Six Transistor. 9 volt. 
Printed Circuit. Calibrated slide dial tuning. f9.10.0 Walnut Cabinet. Sise 7 < 5 x 4in. 

FM STEREO MULTIPLEX ADAPTOR 99/6 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built. with volume control. 9v. 

* RADIO BOOKS * (Postage 9d.) 
Practical Transistor Receivers 5/- 
Practical Radio Inside Out 4/6 
Supersensitive Transistor Pocket Radio S/S 
Radio Valve Guide, Books 2, 3, or 4 ea. 6/- No. 6 ea. 5/- 
T.V. Fault Finding 405125 lines S/5 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 5/- 
Sob-Miniature Transistor Receivers 5/- 
Wireleu World Radio Valve Data.. 10 /- 
International Radio Stations Guide 2/6 
Transistor Circuits for Radio Controlled Models 7/6 
Valves, Transistors and Diodes equivalents Manual... 10/6 

3 Inch MOVING COIL METERS BRITISH MADE 
Various calibrations/movements. 600 Microamp; 37/6 1 Milliamp; 50 -0-50 Microamp. etc. B.A.E. for list. 

MAINS ELECTRIC MOTORS 
(120v. or 240v. AC). Sire 21 x 21 x 1110. 
Clockwise 1,200 r.p.m. o8 load. Heavy 
duty 4 pole 50mA. Spindle I :< 8/20. 

PRICE 
IN I7 /6 Post 2 8 

3 for 60 / -; 6 for 90/ -. 

STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS WELCOME. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
List 1 / -. Written guarantee with e9 !r urchase. (Ex 

Open 9 -6 p.m. (Wednesdays 9.1 p.m., Saturdays 9 -5 p.m.) 
y p port: Remit cash and extra postage.) Buses 133,68 pass door. S.R. Stn. Se)hurst. T.I. 01- 684.1885 
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M. & B. RADIO 
38 BRIDGE END, LEEDS 1 

Telephone: 0532 -35649 

STEREO CABINETS. A beautifully finished 
polished wood cabinet supplied in original 
carton. Size approx. 22 x 16 x 8in. New 
47/6 plus 6/6 carriage. 
TELEMETERS. A well finished cabinet containing 
lots of useful items for the constructor. Endless 

motors, auto tape unit and tape head, 2 motors, auto and mains 
transformers, miniature valve I.F. strip etc. Ideal for 
modifying or stripping. 77/6 plus 7/6 carr. -_ 
STETHOSCOPE HEADSETS. Brand New. Ideal for stereo or mono. 
Low impedance. 27/6 plus 3/6 pp. 
MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp. 
TRANSISTORISED 2 METER CONVERTERS. Please state 
preference of I.F. frequency when ordering. £7.15.0 plus 5/- pp. 
4 metre models available at the same price. VHF Marine band model 
£8.5.0 plus 5/- pp. 
12V TRANSISTOR INVERTERS. l2vdc 
input. 275vdc at 150mA output. Size of 
aluminium case 1V' x 2 }" x 4" approx. Size of 
transformer approx. Iii" x 2 "x2 ". £3.5.0 plus 
5/- pp. 
2 to 3 WATTS INTEGRATED CIRCUITS. 
Tested c/w circuit. £1 plus 1/- pp. 
60 UNTESTED TRANSISTORS 5/- plus 
1/- pp. 
60 UNTESTED DIODES 2/6 plus 1/- pp. 
BYX25 800R Silicon diodes 800 piv 16amps 
on heat sink 5/- plus 1/- pp. 455KcIs FM 
Transistorised I.F. strips. Faulty usually low 
in gain but new. 6 transistors.12 /6 plus 1/- pp. 
USED TESTED VALVES. QQVO3 /10 61 -, 
6AQ5 /EL90 3 / -, 613361/6, 6BH6 1/6. 12AX7/ 
ECC83 2/6, 5U4 6/ -, ECF80 2/ -. All plus 
1/6 pp. 
AERIAL CHANGE OVER RELAYS 6v, 12v or 50v 4/- plus 1/6 pp. 
UHF Coaxial AERIAL CHANGE OVER RELAYS. BNC Sockets. 
27/6 plus 2/6 pp. 
BRAND NEW HEADPHONES. A well known make of headset which 
combines quality with comfort. Mono or Stereo. 54/- plus 41- pp. 

PLEASE NOTE NEW ADDRESS. NO CONNECTION WITH FIRM 
PREVIOUSLY AT THIS ADDRESS 

LIST OF OTHER EQUIPMENT PLEASE SEND 6d. PLUS S.A.E. 

BUILD YOUR CIRCUITS 

on 

VER080ARU 
-the Universal Wiring Board - 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place, Gray's Inn Road, London, W.C.1 
Technical enquiries to: 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 

FREE LIST! 
SENO S.A.E. 

FOR BUMPER FLOG 
LIST 

TECHNICAL 
TRADING 

BARGAIN SPRING 
SALES AT ALL 

BRANCHES 

* LONDON (MUS 2639) 
10 Tottenham Court Rood * PORTSMOUTH (Tel. 22034) 
350 -352 Frtton Rood * SOUTHAMPTON 
72 E..t Str..t (Tel. 25051) * BRIGHTON (Tel. 23975) t Queen's Road 

FANTASTICALLY POPULAR * JASON TAPE * 
We offer you fully te,ulllsed polyester mylar 

od P.V.C. tapes of Identical quality hl -II, wide 
range recording characteristics as top trade 
apes. Quality control manufacture. They 
are truly worth a few more copper, than 
acetate, sob -standard, jointed or cheap Imports 
TRY ONE AND PROVE. IT YOURSELF. 

Standard Play 
150f1. 2/3 

4in. 300ft. 4/4 
lin. 600ft. 7/4 
534 in. 900ft. 10 /8 
Tin. 1.200ft. 12/4 

Double Pay 
It n. 300ft. 4/- 
4in. 600ft. II- 
Sin. 1.200fí. 15/- 
534 in. 1,800ft. 19/4 
Tin. 2.100f t. 27/- 

Long Play 
Sin. 225ft. 2/9 
4in. 450fí. 5/6 
5in. 900ft. 10 /8 
534 in. 1,200ft. 13/- 
7in. 1.800ft. 11/6 

Triple Pay 
4in. 900f1. 13/- 
5in. 1.8000. 25/- 
544in. 2.400fí. 34/- 
71n. 3,600ft. 44/- 

Q.adr.pk Pay 
Tin. 600fí. 0/6 

Postages 1l- reel. 
Pool Free Is 5% on three reels. 
Q.a.dty and Trade enquiries Invited. 

All mail orders to DEVONIAN COURT. PK. CRES. PLACE. BRIGHTON (Tel 680722/ 

the BIG one .. 
a 

RADIO 
ypMf RF 'l NTSI 

LT0 
QMPOI 

350 
pages 

0A110 
components 

1,500 
illustrations 

Send the 
Coupon with 
cheque or P.O. 
for 12/6 
The price of 12/6 applies 
only to catalogues 
purchased by customers 
residing in the U.K. 

The HOME RADIO CATALOGUE is the complete 
answer to the problem of tracking down components. 
This Catalogue, one of the largest ever compiled, is a 
must if you are interested in Radio and Electronics. With 
each catalogue is a Book Mark giving Electronic 
Abbreviations, an Order Form and Addressed Envelope. 
All for only 12/6 (8/6 plus 4/- Post, Packing and Insurance). 
In addition every catalogue contains 6 vouchers, each 
worth 1/- when used as indicated. 

And for users of our catalogue ... 
a CREDIT ACCOUNT SERVICE to 
simplify and speed up your orders 

You can now order components just by picking up a 
telephone any time of day or night, Sundays 
included! No need to bother with postal orders, cheques, 
registering envelopes every time you order. Prepaid 
envelopes and order forms are provided and only one 
payment is required each month. So simple -8,000 items 
as near to you as your telephone. Write for details or 
'phone 01 -648 8422. 

Please write your Name and Address in block capitals 

Name 

Address 

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

Switching as in Fig.l was completely satisfactory, 
but as the circuit lends itself to changes, to use items 
to hand, or for experiment, it is worth noting other 
ways in which change -over from transmit to receive 
can be arranged. 

If a small matching transformer is used with the 
speaker, S7 is unnecessary since S6 can transfer to 
the matching transformer primary on receive. This 
dispenses with one switch pole. 

S8 may be eliminated by using capacitor input in 
the usual way, a 4.7k11 5W resistor then being placed, 
in series with the h.t. supply to V6, V7, and V8. 

By not switching the meter to indicate tuning on 
receive eliminates the need for S2 and S3. A `tuning 
eye' operated from the a.g.c line could be incorpor- 
ated in the receiver section. It is then possible to 
utilise a 4 -pole switch only -S1, S4, S5 and S6 to 
perform all the necessary switching functions. 

L-_ 2 
Baffle 
6 "x 7" 
6 "x 1" 

2112 

After calibration a piece of perspex 7+ x 2-fin. is 
bolted over the scale. 

VC6 /VC7 tunes mixer and oscillator circuits. 
VC5 tunes the aerial circuit only but space was 
left for a 3 -gang capacitor to tune aerial, mixer and 
oscillator, with VC5 as an aerial trimmer, but this 
was not found necessary. 

The meter is immediately above VCI. VC2 and 
VC3/VC4 were fixed to a flanged plate bolted to 
the chassis to avoid bolts in the panel. If these 
capacitors have feet they can be fixed to the 
chassis instead. 

The r.f. choke, C9 and C10 are supported on a 
tag strip, and a lead passes down through a hole 
close to pin 1 of V3. L3 is 65'turns of 22swg enam. 
wire, layer wound on a lin. dia. paxolin tube. The 
tube is bolted to a strip of paxolin 1 *x #in. fixed 
to the frame of VC2. 

The loudspeaker is bolted to a piece of 3 -ply wood 
about 6x7in. This is spaced from the chassis side 
by a strip of wood. When the chassis is in its 

13'x 8"x 21/2\ 

7t 
V4A/B 

12AX7 

V8 

EBF89 

Choke 
Speaker 

L2 
V3 

5763 

2ì 

C20 ` in 

rl= 
II 

II 

II 

II 

II 

II 

II 

II 

L1 

Screening box 
Tag 

( 6 Strip 
C10 II 

4 Paxolin 13/4`i1/í - II 

VCt- - S311 

VC5 

VC3/VC4 

m m + 1 VC2 
m 

I S2ú 
Meter 

YY 
41/4" 

J, --- - 
Perspeli 71/2"x 21/2' 

Fig. 2: Top of chassis showing location of major components. 

31/2 1 
21/4'-.14.- 344 

Construction 
Fig.2 shows dimensions, and positions of the valve - 

holders and major components. Holes for the valve - 
holders are readily made wi :h a chassis punch, ¡in. 
dia. for the B7G holders, and lin. for B9A holders. 

The panel is bolted to the Chassis flanges, and also 
to side brackets bolted to the chassis. The two ball 
drives are fitted in holes algned with the spindles 
of VCI and VC6 /7. The type of drive having a 
flange allows a perspex cursor to be fitted with 8ba 
screws, or a stiff wire pointer can be soldered or 
screwed on. The scales are &:out paper or thin card. 

S4 

cabinet, the speaker locates behind rows of holes 
in the cabinet side. 

Adjustment 
Variable Frequency Oscillator. The coil -can LI in 

Fig.2 also contains Cl, C2, C3 and RI, forming a 
temperature compensated v.f.o. unit. This part of 
the circuit is completed by the leads to the numbered 
pins and VCI. For Top Band use it is only 
necessary to adjust the core of L1 until VCI gives 
1.8- 2.0MHz coverage, with a little to spare at the 
ends of the scale. 
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* sectional components list * 
RF Section 

L1, Cl, C2, C3, R1 incorporated in VFO2 coil (Elec- 
troniques). 

C4 100pF mica 
C5 0.25µF 350V 
C6 0.02µF 500V disc ceramic 
C7 100pF mica 
C8 1800pF 1kV disc ceramic 
C9 
C10 
VC1 100pF air spaced variable 
VC2 500pF 
VC3 /42x500pF or similar ganged capacitor 
R2 33kû 1W R6 22k2 1W 
R3 10kí2 3W R7 1 2kí2 }W 
R4 100kû 3W R8 6.842 2W 
R5 4.7kû 2W 
L2 Denco "Blue" Range 2 

L3 65 turns 22 s.w.g. enam. on lin. former 
V1 6C4. B7G holder with shield 
V2 EF91. 
V3 5763. B9A holder 
VR 0A2 voltage regulator. B7G holder 
RFC 2.6mH 60mA RF choke 

Audio Section 
C11 211F 350V C14 0.01µF 150V 
C12 1800pF disc C15 25µF 25V 

ceramic C16 1800pF 1kV disc 
C13 5000pF mica ceramic 

R9 1Mû }W R13 22kû }W 
R10 220kû 3W R14 470kû }W 
R11 470kû }W R15 270û 1 W 
R12 100kû }W R28 3.3k 4W 
V4A /V4B 12AX7 B9A holder with shield 
V5 6BW6 B9A holder 
T1 80 -100mA type pentode matching transformer 
Speaker: WB 2/3 ohm 31in. or similar 

Power Supply 
Choke Parmeko 120mA 5H 
R16 l0û 1W 
R17 25û 1 W 
R18 25û 1W 

C17 32µF 450V 
C18 8µF 450V 
Rectifiers, 2xSE -05 
250mA fuse and holder 
T2 Parmeko P2931, 250/0/250V 150mA, 6.3V 

Receiver Section 
C19 100pF mica C26 
C20 100pF , C27 
C21 0.02µF 500V disc C28 

ceramic 
C22 002µF disc C29 

ceramic C30 
C23 0.25/4F 350V 
C24 0.02µF 500V disc C31 

ceramic C32 
C25 100pF mica 

R19 
R20 
R21 
R22 
R23 

VR1 
VR2 
V6 
L4 
L5 
L6 

1Mû3W 
33kû 1W 
1Mí2 }W 
33kí2 1W 
47kû 33W 

25kû linear pot V7 
500kû log pot V8 
6BA6 B7G holder 
1 8MHz bandspread ae 

It m 
If os 

4A 

200pF mica 
47pF mica 
400pF silver mica 
(padder) 
0.25µF 150V 
0.02µF 500V disc 
ceramic 
200pF mica 
100pF mica 

R24 22kû 1W 
R25 68kû 1 W 
R26 1 Mû }W 
R27 100kS2 }W 

ECH81 B9A holder 
EBF89 B9A holder 

rial coil) Types 1.8/46 
ixer J} Electroni- 
c. ques 

1FT1/2 Denco 1FT11/465 
VC5 50pF air spaced tuning 
VC6/7 2-gang 20pF or similar 

Miscellaneous 
Metal cabinet with panel 15x9x8in. (H. L. Smith & Co., 

287/9 Edgware 
Road, W.2.) 

13x8x2 }in. chassis Type 1 

Pair 4in.Type C panel brackets 11 

50mA miniature meter: 8 -pole 2 -way rotary switch: 
Two DL50A ball drives with flange for pointer (Home 
Radio, Mitcham): Two co -axial sockets: (Micro- 
phone and, aerial). Knobs, etc. Panel fitting lamp 
holder. 6.3V lamp. 2 -SPST toggle switches. 

Regulator VR. This provides 150V for V1 and the 
screen grid of V2 with the power supply as given. 
If a 250v or similar supply is to be utilised, and VR 
fails to strike when switching to transmit, R3 can be 
reduced to about 6.8kí1 or R5 to 2.2kí2. 

Buffer- amplifier. The anode coil L2 of V2 is a 
medium -wave type broadcast band coil, with primary 
removed. Due to the low parallel capacitance, this 
can be tuned to about 160 metres. When.first setting 
up the transmitter, cohnect a milliampmeter between 
test point G and chassis with positive to chassis. 
Set the v.f.o. to about 1.9MHz and adjust the core 
of L2 for maximum grid current. This should be 
about 3mA, falling off only slightly towards 1.8MHz 
and 2.0MHz. R7 is included so that grid current 
can be measured without disconnecting R6. 

RF Power Amplifier. The supply is 300V, so an 
anode current of 30mA on the panel meter re- 
presents an input of 9 watts. If the equipment is 
later used on 80m, the current can be 40mA, or 
about 12 watts. 

TO BE CONTINUED 
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A bass filter might be needed to suppress rumble 
from the motor and treble filters can help to take 
roughness and background noise out of reproduction 
and these should be provided with switches to bring 
them in and out at will. 

Loudness controls are controversial. These vary the 
frequency response with sound volume to counteract 
the variations in sensitivity of the ear to different 
frequencies at different volume levels. However, a 
switch separate from the volume control, to reduce 
volume and adjust tone appropriately (sometimes 
called a "quiet" switch) is most useful. 

If a cheaper cartridge is to be used for the time 
being it would be as well to include this in the 
demonstration and if at all possible the demonstra- 
tion should take place in one's own home. At least, 
by eliminating most of available equipment from 
individual consideration on the lines given above, the 
demonstration required has been reduced to 
manageable proportions with reasonable hope of a 
conclusive result. 



MINIATURE 
WAFER SWITCHES 

2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way-4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 8/6 
each. 88/- dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
temperature control. 10 /- poet free. 

MICRO SWITCH 
6 amp. °hangover contacts, 1/9 
each, 18/- doz. 15 amp Model 
2/- each or 21 /- doz. 

TOGGLE SWITCH 
3 amp 250v. with fixing ring. 1/8 

each, 15 /- doz. 

CONSTRUCTORS PARCEL 
1. Plessey miniature 2 gang tuning condeneor 
with built in trimmers and wave gang switch. 8. 
Ferrite slab aerial with colle to suit the above 
tuning condeneor. 8. 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 7 /13d which is 
half of the price of the tuning condenser alone. 

IO AMP 24V BATTERY CHARGER 
Ideal unit for garage, boat station etc. 122.10.0d. 
each plus carriage and cost. 

BEHIND THE EAR DEAF -AID 
Made by a very famous maker. Thoroughly over- 
hauled, cleaned and re- conditioned. Guaranteed 
6 months. Regular price around 850. Our price 110. 

ISOLATION TRANSFORMERS 200- 
250 Mains 
A must if you work on mains equipment. Prevents 
accidents and shocks even in damp conditions. 
Input and output separately screened by connec- 
tion block. 100 watt 28.10.0. 250 watt 66. 

SLOW MOTION DRIVES 
For coupling to tuning condensers etc. One end 
lin. shaft, the other end fits to a fin, shaft with 
grub screws. Price 4/6 each 48/- dozen. 

LARGE PANEL MOUNTING MOV- 
ING COIL METERS 
Size Sin. x 4in. Centre zero 200-0-200 micro amp 
made by Sangamo Weston. Regular price prob- 
ably 28. Our price 69/6. ditto but 100-0-100 79/6. 

A.C. Ammeter 0 -5 amps. flush mounting -moving 
iron. Ex equipment but guaranteed perfect 29/8. 

CIRCUIT BOARDS 
Heavy copper on 3/32 paxolin sheet ideal for 
making power packs etc. as sheet is very strong 
and thick enough to allow copper to be cut away 
with hacksaw blade. Bin. x Bin. 1/8 each. 15in. z 
Bin. 4/6d. each. 

6KVA Auto -transformer in ventilated sheet steel 
case- tapped 110v- 140v- 170v- 200v -230v. Ex 
equipment but guaranteed perfect 119.10.0. 
carriage at cost. 

PP3 BATTERY ELIMINATOR 
Run your small transistor radio from 
the mains -full wave circuit -made 
up ready to wire into your set and 
adjustable high or low current. 
8/6 each. 

REED SWITCHES 
Glass encased, switches operated by external 
magnet -gold welded contacte. We can now offer 
3 types: 
Miniature. lin. long x approximately }in. 
diameter. Will make and break up to to up to 
300 volts. Price 2/8 each. 24/- dozen. 
Standard. tin long x 3/16in, diameter. This will 
break current. of up to 1A, voltages up to 250 
volts. Price 2/- each. 18 /- per dozen. 
Flat. Flat type, tin. long, just over 1 /16in. thick, 
approximately fin. wide. The Standard Type 
Battened ont, so that it can be fitted into a smaller 
.pace or a larger quantity may be packed into a 
square solenoid. Rating 1 amp 200 volts. Price 
8/- each. 23 per dozen. 
Small ceramic magnets to operate these reed 
switches 1/9 each. 18/- dozen. 

0.005mFd TUNING 
CONDENSER 
Proved design, ideal for straight or 
reflex circuits 2/6 each, 24/- doz. zzlp 

. 
SUB- MINIATURE MOVING 
COIL MICROPHONE 
as used in behind the ear deaf aids 
Acts also as earphone size only fin. x fin. x ¡tn. 
Regular price probably £3 or more. Our price 19/6. 
Note these are ex- equipment but if not in perfect 
working order they will be exchanged. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of Integrated circuits made by the famous Plessey Company. A once-in -a- 
lifetime offer of Micro -electronic devices well below cost of manufacture. The 
parcel contains 5 ICs all new and perfect, first -grade device, definitely not sub- 
standard or seconds. The ICs are all single silicon chip General Purpose Ampli- 
fiers. Regular price of which is well over £1 each. Full circuit details of the ICs 
are included and in addition you will receive a list of 50 different ICs available 
at bargain prices 5/- upwards with circuits and technical data of each. Complete 
parcel only 11 post paid; or List and all data 10/- post free. Credited when you 
order 1C', value of 30/- and upwards. 

24 HOUR TIME SWITCH 
Mains operated. Adjustable Contacts give 2 on /offs per 
24 hours. Contracts rated 15 amps, repeating mechanism 
so ideal for shop window control, or to switch hall lights 
(anti- burglar precaution) while you are on holiday. Made 
by the famous Smiths Company. This month only 89/6 
with Perspex cover, plus 3/6 postage and insurance, a 
real snip which should not be missed. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets and on /off switch with 

neon warning light (in metal box). Takes standard 13 amp fused plugs 
Papolied complete with 7 feet of heavy cable. 
89/6 wired up, ready to work plus 4/6 post a insurance. 
5 amp model 84/0 plus 4/6 P. & i. 
15 amp model 45/- plus 4/6 p. & i. 

THIS MONTHS SNIP 

REPAIRABLE RADIOS 
7 transistor Key chain Radio in very pretty 
case, size 21 x 2f z Ipin. -complete with soft 
leather zipped bag. Specification :- - 

Circuit: 7 transistor superheterodyne. 
Frequency range: 530 to 1600 Kc /s. Sensi- 
tivity: 5 my /m. Intermediate frequency 
485 Ke /e or 455 %e /e. Power output: 
40mW. Antenna: ferrite rod. Loudspeaker: 
Permanent magnet type. 
These radios require attention. Circuit diagram 
is not available. Price only 24/8 plus 2/6 post 
and insurance rechargeable batteries 8/6 post. 
Plug in mains charger 12/6. 

NEED A SPECIAL SWITCH 
Double Leaf Contact. Very alight pressure closes 

both contacts, 1/8 
each, 12/- doz. Plastic push - 
rod suitable for operating, 1/- 
each, 9/- doz. 

60-Way Connector Block. Heavy duty block, size 
24in. x 24in. x 11 in. approximately. Each of the 
50 ways has a multi cable inlet and outlet designed 
for easy connection. Also, each way has 2 teat 
sockets and a disconnecting plug. Ideal for insert- 
ing ammeter or other device without breaking 
circuit, offered at 69/8 each, which is only a 
fraction of the regular price, postage and Insurance 
5/6. 

Under -Boor Heating Cable. 200ft, lengths, suitable 
for dissipating 1,000 watts at 80 volts. Join three 
in series to make a 240 volt mains operated ele- 
ment of 3kW. Price 20 /- per length, 4/6 post on 
any quantity. 
8-Core Leads. Heavy duty 23/36, average length 
51t. 10 /- per dozen lengths, plus 416 P. & 1. 

Papst Motors. Est. 1 /40th 
h.p. Made for 110 -120 
volt working, but two of 
these work ideally to- 
gether off our standard 
240 volt mains. A really 
beautiful motor, ex- 
tremely quite running 
and reversible. 30 /- each. 

VARIAC CONTROLLERS 
With these you can vary the voltage applied to your 
circuit from zero to full mains without generating undue 
heat. One obvious application therefore is to dim lighting. 
We offer a range of thew, ex- equipment but little used and 
in every way as good as new. Any not so, will be exchanged 
or cash refunded. 
2 amp 24.19.8.0 amp 19.10.0. x amp 912.19.8. 10 a,mp 116.19.5. 

Instrument Knobs. pin. dia. 
head with fin. shank for 
flatted fin. spindle, 9d. each, 
9/- dozen. Ditto but with 

metal disc, 1/- each, 11/- dozen. 

Midget Output Transformer. Ratio 
140:1. Size approx. lin. x fin. x pin. 
primary impedance 450Iì. Con- 
nection by flying leads. 4/6 each 
48/- doz. 

Midget Output Transformer. Ratio 
80:1. Size approx. 114n. x lin. x ils. 
Primary imepdance 132Iì. Printed 

circuit board connection. 5/6 each. 68 doz. 

15, 30 & 100 WATT HI -FI SPEAKERS 
PULL FI 12 INCH LOUDSPEAKER. This is undoubtedly 
one of the finest loudspeakers that we have ever offered, 
produced by one of the country's most famous makers. It 
has a die -cast metal frame and is strongly recommended 
for Hi -FI load and Rhythm Guitar and public address. 
Flux Density 11,000 gauss -Total Flux 49,000 Maxwelfa- 
Power Handling 15 watts R.M.S. Cone Moulded fibre - 
Freq. response 30- 10,000 c.p.s.- Specify 3 or 15 ohms - 
Mains resonance 60 c.p.s.-- {)basais Diem. 121n.- 121ín. 
over mounting luge -Baffle hole llin. Dim.-Mounting 
holes 4, holes -fin. diem. on pitch circle 1111n. diam.- 
Overall height 51ín. A £b speaker offered for only 18.128 
plus 7/6 p. & p. Don't miss this offer. 15in. 25 watt 1719.6 
151n. 100 watt 119.10.0. 

so 
THE 5 -5 WATT STEREO AMPLIFIER 
Made by one of our most famous makers for a de -luxe player. This amplifier 
has a quality of reproduction much better than average. Using a total 16 tran- 
sistors and a generously sized mains power pack. Controls include base, feeble, 
balance and volume. Suitable for 8 -16 ohms impedance speakers with crossovers 
for tweeter mid -range and base thus giving option of 1, 2 or 3 speakers per 
haunel. Offered at about one third of its original price only 19.19.6d. plu- 
,'6d post and insurance. 

I HOUR MINUTE TIMER 
Made by famous Smiths company, these have a large 
clear dial, size 41 x 31, which can be set in minutes up 
to 1 hour. After preset period the bell rings. Ideal for 
processing, a memory jogger or, by adding simple lever, 
would operate micro -switch 22/6. 

A.C. Condensers -these make good voltage droppers for working low voltage 
appliances from AC mains -the big advantage being there is no heat. Also 
useful in power factor correction, motor starting and in DC circuits where reverse 
voltage is encountered. 
1.5 mfd 400v 8/6 5 mfd 570v 9/8 12 mid 250v 11 /6 
2 mid 440v 4/6 6.25 mfd 250v 8/6 15 mfd 250v 18/8 
3.4 mfd 440v 6/6 8 mfd 250v 9/8 20 mfd 275v 12/6 
3.5 mfd 250v 6/8 8 mfd 440v 11/8 

Gro -lux Lighting. Special tubes give light rich in U.V, and other raye necessary 
for plants and fish kept indoors away from natural sunlight. 12in. 8 watt tube 
88/6 -control kit comprising choke and starter -tube ends and clips -starter 
holder and diagram 19/6 -poet and insurance 8/6 on either or 4/8 on both items. 

VARYLITE 
Will dim incandescent lighting up to 600 watts from full 
brilliance to out. Fitted on M.K. flush plate, same size and 
fixing as standard wall switch so may be fitted in place of this, 
or mount on surface. Price complete in heavy plastic box with 
control knob 1219.6. 

Where postage is not stated then orders 
over £5 are post free. Below 25 add 2/. 
B.A.E. with enquiries please. 

4 -Gang Air Spaced Tun - 
ing Condenser for AM /FM 
circuits. AM rf section 
200 pl oec section 80 of 
both with trimmers. - 
FM rf section 9.5 pf oac 
section 11.2 pf- integral 
slow- motion drive 9/6 
each. 

Mains Connector. A quick 
way to connect equip- 
ment to the mains safely 
and firmly -L, N. and 
E. coded to n olour 
scheme: disconnection by 
plugs prevents accidental 
switching on; has sockets 
which allow insertion of 
meter without discon- 
nection; cable inlets 
firmly hold one hair wire 
on up to four 7.029 cables. 12/8 each 

DRILL 
CONTROLLER 
IJectronicaly changes 
..peed from - approxi- 
mately 10 revs. to 
maximum. Full power at 
W speeds by finger -tip 
control. Kit includes all 
parts, ease, everything 
and full instructions 

19/8, plus 2/6 post and insurance. 
Made up model also available 
87/8 plue 2/6 p & p. 

CONTROL 
DRILL 

SPEEDS 

ELECTRIC CLOCK 
WITH 25 AMP SWITCH 
Made by Smith's, these units are 

çs 
fitted to many top quality 

ookers to control the oven. The 
clock is mains driven and fre- 
quency controlled so it is ex- 
tremely accurate. The two small 
dials enable switch on and off 
times to be accurately set. Ideal 
for switching on tape recorders. Offered at only a 
fraction of the regular price -new and unused 
only 89/8, less than the value of the clock alone- 
post and insurance 2/9. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate transistor sets and amplifiera. 
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, PPS, 
PP7, PP9, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
18/6. plus 3/6 postage. 

ELECTRONICS (CROYDON) LTD 
Dept. PW, 266 London Rd., Croydon CPO -2TH 

Also 102/3 Tamworth Road, Croydon 
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R.S.T. VALVE MAIL ORDER CO. 
BLACKWOOD HALL, I6a WELLFIELD ROAD, STREATHAM, S.W.I6 
1A7 7/9 68R8 12/6 6K7GT 4/6 1001 20/- 
1D5 7/6 6B87 26/- 6K8 2/9 1002 12/6 
1H5 7/- 6BW6 14/6 6K8M 11/8 10FI 14/9 
ILDL 6/- 5BW7 13/- 6K8G 3/- 10F3 18/- 
INSGT 81- 6C4 6/- 6K8GT 7/- 10F9 10/6 
IRS 6/- 606G 6/- 6K25 16/- 10F18 8/- 
I84 6/8 606 819 6L1 12/- 10L1 8/- 
186 4/6 6c80 6/- 6180 7/9 lOLD11 10/6 
IT4 4/- 6CD6(: 24/- 61.18 6/- 10P13 18/8 
3A4 4/- 6C56 7/6 6Q7G 6/- 11E3 70/- 
3Q4 7/9 6CW4 13/6 6Q70T 8/6 I2AT6 4/9 
SQS 7/- 6D6 3/9 681.734 7/- 12AT7 6/- 
384 6/8 6E5 7/8 6007 7/- 12AU6 6/9 
3V4 6/9 6F1 12/6 6807 6/- 1211177 6/9 
5B40Y 10/6 6F50 8/- 60117 8/8 12AX7 6/8 
5U4G 5/6 6F6C 5/- 68J7 8/- 12BA8 8/- 
6V40 8/- 8F8G 5/6 88K7GT 4/9 125E6 8/8 
5Y3GT 6/- 6F11 6/6 68L7GT 6/- 12080T 6/- 
5Z40 7/- 6F13 6/8 62N701 5/8 12E1 20/- 
6/30L2 16/- 6F14 12/6 68Q7 7/8 12350? 2/6 
6A7 16/- 6F23 16/- 6U4GT 12/- 12J70T 6/6 
6A80 12/6 6F24 14/- 6U5G 7/9 12K7GT 7/- 
6AC7 4/- 6F25 15/- 6V6M 12/- 12K8GT 8/- 
BAKS 6/- 6F28 14/- 6V60 416 12Q7GT 8/- 
6AM6 4/6 6F32 2/9 BVBGT 6/6 1213A7 8/- 
6A116 8/6 606 3/6 8X4 4/8 12007 6/- 
6AQ5 4/8 8116 3/- 8X541 4/6 120H7 8/- 
6A870 16/- 63511 0/- 61.5(1T 6/- 12837 8/9 
6AT8 4/9 6350 4/- 7B6 11/6 128K7 4/9 
6AU6 6/- 6350T 5!8 7117 7/6 12857 6/- 
81140 20/- 6J6 318 705 22/8 1417 9/6 
6580 2/- 63731 8/6 7(116 16/- 19AQ5 6/- 
6BA6 5/- 6J70 8/- 705 8/- 20131 10/- 
65E6 5/- 6J70T 7/6 7117 6/6 20F2 14/- 
65116 9/- 61(60T 8/- 7R7 13/- 20L1 20/- 
8B36 9/- 61(7 1/9 787 45/- 20P4 20/- 
8BQ7A 7/- 657M 6/8 7Y4 8/6 20P5 20/- 
61157 17/- 6H7(; 2/- 9BW8 7/- 25A6 6/9 

25L6GT 7/- 
25Y5 6/- 
2554 6/8 
25Z5 8/- 
25Z6 8/6 
28D7 9/3 
3001 6/9 
30013 16/- 
30017 16/- 
30018 15/- 
301,3 17/- 
30FL1 16/- 
30FL12 19/- 
30FL14 15/8 
30L15 17/- 
30L17 17/- 
30P4 22/6 
80112 18/- 
30P19 16/- 
30PL1 16/- 
30PL13 18/6 
30E3.14 15/- 
35A5 12/6 
S5L6 9/- 
35W4 4/6 
31Z3 10/- 
35Z4GT 8/8 
35Z3 8/- 
97 6/6 
42 8/- 
50115 6/6 
5005 6/8 
5001360 311- 

75 9/6 9 6 

80 7%6 
85A2 7/8 

150112 11/6 
15004 9/8 
801 9/6 
907 9/- 
813UBA 

120/- 
813 76/- 
888A 16/- 
954 5/3 
1625 6/6 
4022AR 87/- 
5783 12/- 
7193 2/- 
7476 14/- 
A61 9/6 
ATP4 2/8 
ATPS 12/- 
ATP7 8/6 
AU2 80/- 
AU5 8/9 
AZl 8/- 
AZ31 10/- 
CBL31 16/- 
C0H35 16/- 
CL33 20/- 
CV450 26)- 
CY30 12/6 
CY31 8/6 
DAC32 7/- 
DAF91 4/6 
DAF96 7/0 
1)0(.`90 20/- 
DF33 8/- 
DF70 9/- 
DF9l 4/- 
DF92 3/6 
DF96 7/6 
131177 4/9 

DK32 
DK91 
DK92 
DK96 
DL66 
DL92 
DL93 
DL94 
DL95 
DL96 
DM70 
DY86 
DY87 
E88CC 

7/9 501135 11/6 EY86 7/- 
6/- ECH42 18/- E235 6/- 
9/- E01181 5/9 EZ40 9/- 
7/9 ECH83 8/6 EZ41 9/8 

25/- ECL80 7/- EZ80 5/6 
6/8 ECL82 7/- EZ81 6/6 
4/- E01.83 10/8 GY501 16/- 
6/9 ECL86 9/- GZ30 10/- 
7/9 ECLL80080/- 07.32 10/- 
7/6 20/- GZ34 111- 
8/- 7/- 11N309 20/- 
8/- 8/- KT38 18/- 
8/6 10/- KT61 22/6 

12/- 6/- KT66 80/- 
4/8 KT81 86/- 
7/- 
6/6 

KT81 (705) 
22/6 

6/6 KT88 84/- 
8/6 KTWO1 12/6 
2/8 KTZ41 6/- 

16/- ML4 17/6 
6/6 MLB 7/6 
7/- M913 10/- 
8/8 MU14 7/6 

12/6 MX40 12/6 
10/6 N78 19/- 
22/8 N108 26/- 
11/- NOT] 8/8 
11/6 NGT7 56/- 

4/9 0A2 6/- 
6/8 003 6/- 

20/- OZ4 4/6 
16/- PC86 11/6 

7/8 P088 11/8 
EM81 10/- PC97 8/9 
EM84 7/6 PCC84 6/6 
E8U150 20/- P0089 10/8 
EY51 7/6 P00189 1018 

EA50 8/8 
EABC80 6/6 
EAF42 10/- 
51141 10/- 
5591 8/- 
55033 8/6 
EBC41 9/9 
EBC90 4/9 
EBF80 7/6 
EBF83 9/- 
EBF89 6/6 
EBLI 14/- 
551.21 12/- 
EBL31 27/8 
5090 6/- 
ECC81 6/- 
ECC82 5/9 
50083 6/8 
EC(784 5/6 
E0085 5/- 
ECC88 7/6 
ECF80 6/6 
ECF82 6/6 
501,121 12/6 

EF9 
EF37A 
EF39 
EF41 
EF50 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF98 
EF183 
EFI84 
EL32 
EL33 
EL34 
EL38 
5141 
EL42 
EL84 
EL95 
ELL80 
E21134 
E21813 

Manufacturers and Export Inquiries Welcome 
OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Express postage 9d. per valve. 

Ordinary postage Bd. per valve. C.W.O. No C.O.D. 

Tube postage 7/6 each 

Special Express Mail Order Service 

VALVES & TRANSISTORS 
20414 6/0 A0128 4/6 AF118 12/- 
2211305 5/- AC176 6/2 11C108 3/6 
22/2147 18/6 ACY18 4/- BC109 3/6 
22/2369.4 5/- ACY27 5/- BFYSI 6/- 
202696 6/3 ACY28 4/- BFY90 12/6 
22/2926 3/- ACY39 12/6 BY100 4/6 
2N3701 4/- ÁD/49 12/- 051114 4/- 
2N3819 8/- AD161 7/6 0J7M 6/6 
AC107 5/6 ÁD162 7/- NKT274 4/9 
AC127 5/- AF117 4/6 NKT713 7/6 

SEND S.A.E. FOR LIST OF 3,000 TYPES 

°A10 3/- 
oA79 1/9 
0A81 1/6 
OA91 1/6 
OA200 2/- 
0A20 2/- 
OAZ242 4/6 
0AZ246 4/6 
0016 15/0 
0019 8/6 
0020 20/- 
0028 12/8 
0035 6/3 

Mon. -Sat. 9 a.m. 
-5,30 p.m. 

Closed Sat. 1.30 -2.39 p.m. 
Open Daily to Callers 

Tel. 769 -9199/1649 

PCF80 6/9 PY801 9/8 
PCF82 8/8 R2 76 
P0F84 8/- R19 7%9 

PCF86 RG5/300 80/- 
PCF801 ái6 8130 40/- 
PCF802 9/9 BP4 81- 
PCF805 16/- 8131 8/8 
PCF808 18/- BM 8/8 
PCF808 16/8 BTV!80/80 
PCL82 
PCL83 1óiá BUIS 19Ì8 
PCL84 
PCL85 

8/6 
9/8 

8U2150 
T41 

12/6 
17/6 

PCL86 9/8 TDD4 8/8 
PD500 29/- U10 7/8 
PENA4 20/- U14 7/6 
PENB4 20/- U19 86/- 
PEN45 7/- U2S 15/6 
PEN46 U26 16/6 
PL36 10j9 U78 4/6 
PL81 9/6 U191 18/9 
PL82 8/6 U251 16/8 
PL83 7/6 U301 12/6 
PL84 17403 8/8 
PL500 14/6 U404 7/6 
PL504 16/- 11801 23/6 
PL508 89/- UABC80 8/6 
PL509 
PL802 

29í9ie UAF42 
UBC41 

10/6 
9/8 

PX4 24/- UBC81 9/3 
PX25 27/6 UBF80 7/- 
PY33 10/9 UBF89 7/6 
PY81 U(X784 8/6 
PY82 6Ìá UCC85 7/6 
PY83 
PY500 18%6 

UCF80 
UCH42 

8/6 
10/6 

PY500 U9/6 UCH81 7/- 
PY800 UCL82 7/6 

00.96 8/8 
0044 4/- 
0045 3/3 
0046 3/- 
0058 12/6 
0059 17/- 
0070 3/6 
0071 
0072 
0073 
0074 
0075 
0076 

YOURSRIEEF 

3/- 
4/- 
7/3 
4/6 
4/8 
3/- 

0077 
0078 
00780 
0079 
0081 
00811) 
0081DA1 
008121 
0082 
00821) 
0083 
0084 
00114 

SI- 

3/8 

4/- 
3/- 
3/- !- 
3/- 
3/- 
4/6 
4/9 
7/6 

UCL83 10/- 
UF41 10/6 
UF89 716 
UL41 12/- 
UL84 7/- 
13180 6/6 
UUB 21/- 
UU7 21/- 
UUB 21/- 
UU9 8/8 
UY21 9/6 
UY41 8/8 
UYBS 6/6 
VMP4G 17/- 
VP4B 26/- 
VRI05/30 6/8 
VR150/30 6/- 
VT25 15/- 
VT31 80/- 
VU171 8/9 
VU120 12/6 
VU508 86/- 
W81M 13/6 
XHI.5 6/- 
XP1-5 6/- 
X8G1-5110/- 
Y83 7/8 
Tubes 
3E01 66/- 
3FP7 29/- 
5CP7 66/- 
CV1526 66/- 
ACR131100/- 
VCR97 46/- 
VCR517B 

46/- 
VCRSI7C 

46/- 
00122 12/6 
00123 4/s 
0C189 7/. 

00140 6/6 
00141 12/3 
0C169 6/- 
00170 3/0 
00171 6/- 
00172 7/- 
00200 6/6 
00201 8/6 
00202 8/6 
00203 6/- 

R7DAYS 

Thé New Picture - Book'way of learning 
BASICELECTRICITY(5vols.) 
ELECTRON ICS (óvoLs) 

You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD -the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon - 
type drawing. The books are based on p 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 

`Everything is clearly set out ...' 
I am well pleased with this pictorial system. Everything 

is clearly set out in diagrams , . . L.P., Co. Armagh. 

`... very pleased with the set ...' 
. I was very pleased with the set of Basic Electronics. Please 

send Basic Electricity ... D.W., Margate. 

`... how understandable your books are .. 
. Pleased to say how understandable your books are, I now 

have a sound knowledge of the subject ... A.A., Hull. 

A TECH -PRESS PUBLICATION 

. To The SELRAY BOOK 

.1 RO 

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 

IN NI IN IN 

CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the 
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid 
in good condition within 7 days or send the following amounts. BASIC 
ELECTRICITY 75/- Cash Price, or Down Payment of 20/- followed by 3 
fortnightly payments of 20 /- each. BASIC ELECTRONICS 90/- Cash Price, 
or Down Payment of 20/- followed by 4 fortnightly payments of 20 /- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers 
cash with order, prices as above. 

Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY fl BASIC ELECTRONICS 
Prices include Postage and Packing. 

Signature 
(If tinder 21 signature required of parent or guardian) 

NAME....................__._.____.._.._..............__..._..._. .__......__...._...._.._..._._ _ _ _ _ ..___ 
BLOCK LETTERS 
FULL POSTAL - 

ADDRESS...... ........._....._.__......._.._. ...._.._..__. ._..._.........._........._..._ _ 
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PART 18 

INTEGRATED 
CIRCUITS 
(continued) 

Linear I.C.'s 
THE term linear integrated circuit is applied to 

all non -digital devices. Originally they were d.c. 
amplifier circuits used in analogue computers 

for differentiation, integration etc., and were con- 
sequently required to have precise and linear 
characteristics. Now the term is used loosely and 
includes many specialist devices. 

The d.c. amplifiers produced utilise fully the 
advantages of matched pair operation in long tail 
pair circuits. Again in order to minimise resistive 
elements active constant current generators are used. 
Consequently the amplifiers -such as the operational 
amplifier shown in Fig. 18 -are extremely stable in 
terms of temperature and drift. This basic configura- 
tion is used for many applications such as a.f., i.f., 
r.f. and wideband amplifiers. 

Special Circuits 
Many specialist circuits are now available such as 

audio amplifiers, power control circuits, motor con- 
trol circuits, i.f. strips and complete receiver circuits 
which only require the addition of tuned circuits 
and controls. Most of these circuits are the control 
devices for power stages and are rarely designed as 
complete devices. The power limitations restrict the 
output stages, although 5W audio amplifiers are 
available in integrated circuit form. Table 2 gives a 
list of some of the devices available together with 
costs, parameters and applications. 

Summary and Future Trends 
We have seen how integrated circuits are fabri- 

cated and investigated some of their advantages and 
disadvantages. Perhaps the greatest advantage is 
reliability and simplicity of design. When using cir- 
cuit blocks, design time is reduced and all the layout 

M.K.TITMAN, B.Sc. (Eng) 

I IP 
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rat 1 I 
1st differential 2nd differential 

stage stage 

Fig. 18: Typical linear Integrated circuit. 

Cascode 
output 

O/P 

and interaction difficulties solved. They are still new 
and consequently the full potential has yet to be 
realised. Undoubtably the very basis of electronics 
will change through the widespread use of integrated 
circuits since multi- element, complex devices will 
become feasible and perhaps commonplace. Un- 
doubtably as the range widens designers will increas- 
ingly operate simply as systems engineers, building 
circuits with integrated circuit "bricks ". It is because 
they are the devices of the future that it is important 
they are understood, just as it is important to be 
aware of the many devices which are available. 

With this final article the series "PW Guide 
to Components" comes to an end. The series 
which began in December 1968 has covered 
the whole range of components used in the 
field of electronics from simple resistors to 
the latest in integrated circuits. It is hoped 
that the series has proved of some worth to 
our readers. 
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Table 2: Parameter and Cost of Some Linear Integrated Circuits 

Device, designation and circuit function Parameters Cost Supplier 

Operational amplifier: High gain, linear d.c. 
amplifier for critical 
applications 

Open loop V gain 3,000 to 75,000 
Zin 15 k û to 2M 0 
Common mode rejection 75 -1OOdB 

50/- to £5 
upwards to £25 Most 

Wideband Amplifier: Wideband d.c. and 
video amplifiers 

Frequency d.c. to 2 or 5MHz 
Power gain about 5OdB 
Signal to noise about 7OdB 
Power output about 4W 

20/- to 50/- 
upwards to £10 Most 

R.F. amplifiers: R.F. and I.F. 
amplification 

Voltage gain about 25dB 
Frequency d.c. to 4OMHz 

30/- to 50/- 
upwards to £17 Most 

I.F. Amplifiers: A.M. and F.M. 
I.F. amplifiers and 
discriminators 

Voltage gain 60 -70dB at 4.5 MHz 
Noise figure about 8.5dB 
A.F. output level about 2OOmV 

12/6 to 30/- 
Most 

Audio amplifiers: Direct low output to 
speakers or to drive 
p.a. stage 

Voltage gain about 20 -50 
Power output about 0.5 -5W 
Bandwidth about 500 KHz 

£2 to £6 Most 

Pre -amplifiers: Low level audio stages, 
f.e.t. input 

Bandwidth from 2OHz -10kHz to 
d.c.- 5O0kHz 

12/6 to 30/- 
upwards to £15 Most 

Differential amplifiers: General purpose with 
Darlington input stages 
and cascode output 

Differential voltage gain 60 -150 
Bandwidth d.c. to 0.2 up to 2MHz 

30/- to 50/- 
upwards to £10 Most 

Diode and transistor General purpose circuits 
Arrays: with matched diodes or 

transistors 

Signal diodes 1.8pF, O.73V 
Transistors VcE. about 15V 

Icmax about 5OmA 
hFE about 60 

Approx. 20/- Most 

Receiver All semiconductors in 
semiconductors: receiver or transmitter; 

a.m. or f.m., and i.f. and 
10MHz amplifier 

R.F. range 10 -30MHz 
I.F. 100- 5OOkHz 
Amp. gain 50dB 

Approx. 50/- Mullard 

Optoelectronic Gallium arsenide diode 
amplifier: and photodiode 

interface 

Computer and communications - T.I. 

Phase control: Module for controlling 
phase switching of 
triacs and thyristors 

Gate current 2A peak 
Supply 8.5V 
Input- feedback or manual 

Approx. £4 G.E. 

Voltage regulator: Error amplifiers for 
controlling d.c. power 
supplies 

D.C. voltages to 15V direct 20 / -to £5 Most 

Zero switch module: Thyristor and triac 
controller switching at 
zero volts only 

Zero line voltage sensing, output to 
15A, 24OV triac Approx. £5 G.E. 

Complementary Monolithic 
unijunction: complement of 

p- emitter unijunction 

Frequency 1OOkHz 
Stability + 0.6% 
Voltage (Vbb) 30V max. 

Approx. 30/- G.E. 

BLUEPRINT SERVICE 
We would like to draw readers' attention 
to the fact that the BLUEPRINT SERVICE 
has been discontinued and therefore no 
further BLUEPRINTS are available. 

QUERY COUPON 
This coupon is available until 5th June 1970 and 

must accompany all queries in accordance with the 

rules of our Query Service. 
PRACTICAL WIRELESS, JUNE 1970 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London. E.C.4. Tel: 01 -236 8080. 

-Central NEngland w Agencyl 
Printers. Beds. Sole 

d.; East Africa 
and New 
-Statonery 

Zealand-Gordon 
and Office Supplies Ltd. Subscrip 

Ltd.; o ratet (includ- 
ing postage): For one year to any part of the world £2 5s Od. 

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 mutilated 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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New for Project 60 
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Active Filter Unit 
The Sinclair Active Filter Unit is a new addition to our Project 60 
range of high fidelity modules and is designed to complement the other 
modules in the range. Its performance is such, however, that users of 
other amplifier systems might well consider adding it to their assemblies. 

The purpose of a filter unit is to reject frequencies above (scratch) or 
below (rumble) a specific cut off frequency when these frequencies 
contain unwanted interference. The Sinclair A.F.U. is unique in that the 
cut off frequency is continuously variable for both the scratch and 
rumble units and, as the attenuation in the rejection band is rapid 
(12dB per octave), the removal of interference can be achieved with less 
loss of the wanted signal than has previously been possible. 

Each channel of the A.F.U. has an overall gain of unity and, as the imput 
impedance is high and the output impedance is low, it may be connected 
between the pre -amplifier and power amplifier sections of any amplifier. 
Bolli amplitude and phase distortion have been made quite negligible by 
the careful design and the large amount of negative feedback employed. 

Specifications 
Designed for connection between the Stereo 60 pre -amplifier and 
two Z -30 or Z -50 power amplifiers. 
Employs two Sallen Er Key type active filter stages, the first being a 
rumble (high pass) filter and the second a scratch (low pass) filter. 
The two stages use complementary transistors to minimise distortion. 
Supply voltage 15 to 35V Current 3mA max. 
Gain at 1 kHz,filtersf let 0.98 (- 0.2dB) 
H.F. cut off ( -3dB) variable from 28kHzto 5kHz 
H.F. filter slope 12dB/octave 
L.F. cut off ( -3dB) variable from 25Hz to 100Hz 
L.F. filter slope 12d B /octave 
Distortion at 1 kHz (35v supply) 0.02% at rated output (250mV R.M.S.) 
Frequency response, flat position, 35Hz to 20kHz -1 dB 

25Hz to 28kHz -3dB 

(80 WATT Z-50 HFORTY 
WATT R.M.S. 

IGH F DE ITY POWER AMPL FIER 
PEAK) 

The Z -50 has been designed for applications requiring higher output power than the 
Z -30. The maximum supply voltage is raised to 50 Volts and the output power is 
40 watts continuous R.M.S. in to 3 or4 ohms and 30 watts continuous into 
8 ohms. The Z -50 is otherwise identical to the Z -30 in design and specification, the 
increased power being obtained by using much higher current power transistors used 
well within their rated limits. 
The Z -50 is, of course, compatible with the other Project 60 modules, such as the 
Stereo 60, and since the price is only 20/- higher than that of the Z -30, customers may 
like to consider the advantages of buying two Z -50's for their systems now in case 
higher power is required later. 

Where the full output power is not required the Z -50 may be used with the PZ -5 or 
PZ -6 but for the full output power the PZ -8 should be used. This unit is a stabilised 
power supply providing 45 volts at up to 3 amps. It is supplied without mains trans- 
former as it is designed for use with a readily available "Radiospares" unit. 

Built, tested and guaranteed £5.19.6 

Z -50 built, tested and guaranteed L 5.9.6 PZ -8 £5.19.6 

Siinclar SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, CAMBRIDGE Tel: 0223 52731 
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Project 60 an exciting alternative 
It is not likely that anyone purchasing an amplifier today would 
have difficulty in finding one that met all his requirements, although 
the price might not be as low as could be wished. But one's needs 

can change, also the technically correct amplifier may be physically 
inconvenient. If there is an amplifier available, of the right size and 

price, to meet all your needs for the foreseeable future, then that is 

your best buy. If not, we offer a possibility which we believe to be 

an exciting alternative approach. That alternative is Project 60. 

Project 60 now comprises a range of modules which connect 
together simply to form a complete stereo amplifier with really 

excellent performance. So good, in fact, that only 2 or 3 amplifiers 
in the world can compare in overall performance. Now with the 
addition of three new modules to the range, the constructor has 

choice of assemblies with either 20 or 40 watts output per channel, 

with or without filter facilities. 

The modules now are: 1. The Z -30 and Z -50 high gain power 
amplifiers, each of which is an immensely flexible unit in its own 

right. 2. The Stereo 60 pre -amplifier and control unit. 3. The Active 

Filter unit with both high and low audio frequency cut -offs. 4. 

The PZ -5 and PZ -6 power supplies. A complete system could 

comprise, for example, two Z -30's, one Stereo -60, and a PZ -5. 

The P -Z6 is stabilised and should be used where the highest 

possible continuous sine wave rating is required. An A.F.U. may 

sinlai 
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be added later. In a normal domestic application, there will be no 

significant difference between using PZ -5 or PZ -6 unless loud- 
speakers of very low efficiency are being used, in which case the 

PZ -6 will be required. For assemblies using two Z -50's there is the 
new PZ -8 stabilised supply unit to ensure maximum performance 
from these amplifiers. 

All you need to assemble your Project 60 system is a screwdriver 
and soldering iron. No technical skill or knowledge whatsoever 
is required and, in the unlikely event of you hitting a problem, our 

customer service and advice department will put the matter right 
promptly and willingly. Project 60 modules have been carefully 
designed to fit into virtually all modern plinth or cabinets and only 
holes need be drilled into the wood of the plinth to mount the 

control unit. Any slight slip here will be covered by the aluminium 
front panel of the Stereo 60. The Project 60 manual gives all the 

buildings and operating instructions you can possibly want, 

clearly and concisely. Perhaps the greatest beauty of the system 

is that it is not only flexible now but will remain so in the future as 

the latest additions to the range show. A stereo F.M. tuner is next 

to come. These and all other modules we introduce will be com- 

patible with those already available and may be added to your 

system at any time. And because Sinclair are the largest producers 

of constructor modules in Europe, Project 60 prices are remarkably 

low. 

ri- SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, CAMBRIDGE Tel 0223 52731 



Z 30 TWENTY WATT R.M.S. (40 WATT PEAK) HIGH 
FIDELITY POWER AMPLIFIER 

The Z.30 is a complete power amplifier of very advanced design employing 9 
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low 
being only 0.02% at full output and all lower outputs. As far as we know, no 
other high fidelity amplifier made can match this specification, no matter what the 
price. Thus you can be utterly certain that your Project 60 system will do full 
justice to your other equipment however good it may be. The Z.30 is unique 
in that it will operate perfectly, without adjustment, from any power supply 
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal 
pickup. So in addition to its use in a high fidelity system you can use a Z.30 to 
advantage in your car or a battery operated gramophone for your children, for 
example. These, and many other applications of the Z.30 are covered in the 
manual of circuits and instructions supplied with every Z.30 high fidelity power 
amplifier. 

SPECIFICATIONS 
Power output -15 watts R.M.S. into 8 ohms using a 35 volt supply: 20 watts R.M.S. 
into 3 ohms using a 30 volt supply. 
Output -Class AB. 
Frequency response: 30 to 300,000 Hz ± 1dB. 
Distortion: 0.02% total harmonic distortion at full output into 8 

ohms and at all lower output levels. 
Signal -to -noise ratio: better than 70dB unweighted. 
Input sensitivity: 250mV into 100Kohms. 
Damping factor: > 500. 
Loudspeaker Impedances: 3 to 15 ohms. 
Power requirements: From 8 to 35 V.d.c.(The Z.30 will operate ideally 

from batteries if required.) 
Size: 31/2 x 2'/, x 1/2 inches. 

STEREO 60 PRE-AMPLIFIER 
CONTROLUNIT 

AND 

The Stereo 60 is a stereo preamplifier and control unit designed for the Project 
60 range but suitable for use with any high quality power amplifier. Again silicon 
epitaxial planar transistors are used throughout and great attention has been 
paid to achieving a really high signal -to-noise ratio and excellent tracking between 
the two channels. Input selection is by means of push buttons and accurate 
equalisation is provided for all the usual inputs. The tone controls are also very 
carefully designed and tested. 

SPECIFICATIONS 
Input sensitivities -Radio -up to 

3mV Magnetic Pickup-3mV: correct 
to R.I.A.A. curve ± 1dB; 20 to 25,000 
Hz. Ceramic Pickup -up to 3mV: 
Auxiliary-up to 3mV. 

Output -250mV 
Signal -to-noise ratio -better than 

UOdB. 

SINCLAIR 

Channel matching -within 1dB. 
Tone controls- TREBLE + 15 to 

-15d B. at 10 KHz: BASS + 15 to -15dB 
at 100Hz. 

Power consumption 5mA. 
Front panel- brushed aluminium 

with black knobs and controls. 
Size 8V, x 4 ins. 

MAINS POWER 
SUPPLY UNITS 

PZ -5 30 volts unstabilised-sufi- 
d ent to drive two Z.30's and 

a Stereo 60 for the majority 
of domestic applications. £4.19.6 

PZ -6 35 volts stabilised -ideal for 
driving two Z.30's and a 

Stereo 60 when very low efficiency 
speakers are employed. £7.19.6 

PZ -8 45 volts power supply unit for 
use with Z.50 amplifiers (less 

mains transformer) f5.19.6 

GUARANTEE 
If at any time within 3 months of purchasing Project 60 
modules from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed to 
work perfectly and should any defect arise in normal use we 
will service it at once and without any cost to you whatso- 
ever provided that it is returned to us within 2 years of the 
purchase date. There will be a small charge for services 
thereafter. No charge for postage by surface mail. Air -mail 
charged at cost. sind -- ir 

APPLICATIONS , 

Hi -fi amplifier; car radio amplifier; record player amplifier fed directly from 
pick -up; intercom; electronic music and Instuments; P.A.; laboratory work 
etc. Full details for these and many other applications are given In the manual 
supplied with the Z.30. 
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Power versus distortion curve 
of Sinclair Z.30 amplifier. 

Z.30 
Built, tested and guaranteed, with 
circuits and instructions manual 89/6 

Treble and bass 
cut and boost 
curves of Sinclair 
Stereo Sixty 

Ready for immediate £9. 19s. 6d. installation 

BUILDING A PROJECT 60 ASSEMBLY 

The illustration here shows 
quite clearly how easily 
Project 60 can be con- 
tained in one of today's 
slim, modern plinths. Very 
little space is required to 
house these Sinclair units, 
and within the space of the 
motor plinth, you can in- 
stall a stereo amplifierofthe 
very highest quality. If, for 
example you have already 
put together an assembly 
as illustrated here, adding 
the Active Filter Unit 
would be very easy. 

IC.10 MICROMATIC AND 0.16. Please see next page 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE I 
Please send 

For which I enclose cash / cheque) 
money order 

NAME 

ADDRESS 

PW 670 

157 

I 



SINCLAIR IC.10 
MONOLITHIC INTEGRATED CIRCUIT 

HI -FI AMPLIFIER COMBINED WITH PRE -AMP 

The Sinclair IC -10 is the world's first monolithic integrated circuit 

high fidelity power amplifier and pre -amplifier. The circuit itself, a 

chip of silicon only a twentieth of an inch square by one hundredth 

of an inch thick, has 5 watts R.M.S. output (10w. peak). It 

contains 13 transistors (including two power types), 2 diodes, 

1 zener diode and 18 resistors, formed simultaneously in the 

silicon by a series of diffusions. The chip is encapsulated in a solid 

plastic package which holds the metal heat sink and connecting 

pins. This device is more rugged and reliable than any previous 

amplifier and has considerable performance advantages. The most 

important are complete freedom from thermal runaway and very 

low level of distortion. 
The IC -10 is primarily intended as a full performance high fidelity 

power and pre -amplifier, for which application it only requires the 

addition tone and volume control network and a battery or mains 

power supply. The IC -10 may be used simply in many other 

applications including car radios, electronic organs, servo 

amplifiers (it is d.c. coupled throughout). Stabilised power 

supply, oscillator, etc. The pre -amp section can be used as R.F. or 

I.F. amplifier. We give a full guarantee on every IC -10 knowing 

that every unit will work as perfectly as the original and do so 

fora lifetime. 

SINCLAIR MICROMATIC 

10114 
A powerful high quality 
radio smaller than a 

matchbox 

In kit complete with 
earpiece, case, instruc- 
tions and solder in 
fitted pack. 

49/6 
Ready built, tested and 
guaranteed. with ear- 
piece. 

59/6 
Mallory Mercury Cell, 
RM675 (Two needed) 
2/9 each. 

Considerably smaller than an ordinary box of 
matches, this is a multi -stage A.M. receiver 
with remarkable standards of selectivity, power 
and quality. Powerful A.G.C. counteract fading 
from distant stations: bandspread at higher 
frequencies makes reception of Radio 1 easy at 
all times. Venier type tuning and self- contained 
special ferrite rod aerial makes station separa- 
tion easy. The plug -in matching high quality 
magnetic earpiece ensure wonderful reproduc- 
tion of speech and music. Everything including 
the batteries is contained within the attractively 
designed black and aluminium case. Whether 
you build your Micromatic or buy it ready built 
and tested, you will find it as easy to take with 
you as your wristwatch, and dependable under 
the severest listening conditions. 

Sinclair Project 60 -see previous three pages 

FO SINCLAIR RADIONICS LTD., 22 NEWMARKET RD.,CAMBRIDG Sinclair I Please send 
_..........__.. __._._... _..._.. NAME 

_,=rr.- 

SPECIFICATIONS 

Output: 10 Watts peak. 5 Watts R.M.S. continuous 

Frequency response: 5 Hz to 100 kHz + 1dB 

Total harmonic distortion : Less than 1% at full output. 

Load impedance: 3 to 15 ohms. 

Power gain : 110dB (100,000,000,000 times) total. 

Supply voltage: 8 to 18 volts. 

Size: 1 x 0.4 x 0.2 inches. 

Sensitivity: 5mV. 

Input impedance: Adjustable externally up to 2.5 M ohms. 

3 transistors are used in the pre -amp and 10 in the power 
amplifier. Class AB output with closely controlled quiescent 
current which is independent of temperature. Generous negative 
feedback round both sections, completely free from cross -over 
distortion at all supply voltages, making battery operation 
eminently satisfactory. 

With comprehensive manual 5 of circuits & instructions 
Post free. 

Q.16 
an outstandingly 
fine loudspeaker 

Developed on entirely original design principles, this 
compact, beautifully styled shelf- speaker accepts up to 
14 watts R.M.S. loading at 852. Frequency response 
60- 16,000 Hz. Size 9e" square x 4;" deep, on plinth. 
Teak surround, with all -over cellular foam front and 

special seamless sealed sound chamber. 

£8.19.6 

Lwhich l enclose cash/chequelmoney order 
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ADDRESS 

PW 670 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, CAMBRIDGE 

Telephone 0223 52731 



i eipAK LTD TTELEPHONE2 SOU HENDR(0702) 46344LIFF 
-ON -SEA, ESSEX 

FULLY TESTED AND MARKED 
0C170 
OCI71 4 - 
0C200 3 6 
0C201 7 - 
2G301 2 6 
20303 2 6 
2N1302-3 4/- 
2N1304-5 5/- 
2N1306-7 6i- 
2N1308-9 9/- 
2N3819 FET. 9/- 
2N3844A 5/- 
Power 
Transistors 
0C20 10/ - 
0C23 10/- 
0C25 8/- 
0C26 5/- 
0C28 7/6 
0C35 5/- 
0C36 7/6 
AD149 10/- 
AUY 10 30/- 
2N3055 115/- 
2S034 10/- 
Diodes 
AAY42 2/- 
0A91 2/- 
0A79 1/9 
OA81 1/9 
IN914 1/6 

AC107 3/- 
AC126 2/6 
AC127 3/6 
AC128 2/6 
AC176 5/- 
ACYI7 3/- 
AF114 4/- 
AF115 3/6 
AF116 3/6 
AF117 3/6 
AF239 12/6 
AF186 10!- 
AF139 10/- 
BFY50 4/- 
BSY25 7/s 
BSY26 3/- 
BSY27 3/- 
BSY28 3/- 
BSY29 
BSY95A /_ 
0C41 2/6 
0C44 2/6 
0C45 2/6 
0071 2/6 
0072 2/6 
0073 3./6 
OC81 2/6 
OC81D 2/6 
0083 4/- 
0C139 2/6 
0C140 3/6 

FREE ! 
Packs of your own choice 
up to the value of 10/- with 
orders over £1. 

NEW UNMARKED UNTESTED PAKS 
B78 12 Integrated Circuits, Data and 

1 G O/- Circuits of types, supplied with 
orders. 

Bp 8 NPNl Siine 
Matched 0/P pairs 10/- 

8821 0C45., OC81D and 008110/. 
Trans Mullard glass type. 

B83 200 Trans. 
Sil, 

Make 
and 

rGerm. s rejects. NPN/ 
1 O/- PNP, 

BM inn Silicon Diodes 
i de 0O 

-7 Blass equiv. 10 /- 

B66 150 High quality Germ. Diodes. Min. 10/. 
glass type. 

B86 50 Sil. Diodes sub. min. 114914 and 10 /- 

B87 100 Germ. PNP Trans. equiv. to 10 /- 0C44, 0C45. 0081, etc. 

B88 5OSil. Trans. NPN, PNP, equivalent 10/- to 0C200/1, 2N706A, BSY95A, etc. 

860 10 7 Watt Zener Diodes. Mixed 10 
/- voltages. 

HS la 6 Volts. 6 arge , l0 smalls, 
50.1,0001 O/- 

H6 40 min. Glass ZType. AV. 40% Good. 1 O/- 

NEW TESTED & GUARANTEED PAKS 
B2 4 Photo Cells, Sun Batteries .3 to 10/. 

.5 volt, .5 to 2 ma. 
B77 2 AD161-AD162 NPN/PNP Trans10/- 

Comp. Output. Pair. 
B79 4 

P 4007 amp Pl . 

Diodes. 1.00010/- 

88110 Reed Switches, mixed types.10 /. large and small. 
B89 2 L5SP5 

Light Sensitive 
Res. 40032 Dark 1M S1. 

etls.l O/- 
B91 8 NKT163/164 PNP Germ. TO -510/- 

equivalent to 0C44, OC45. 
B92.4 

222369S500 MHz, 366OnsW. 10 /- 
B93 5 GETI t3 Trans. equiv. to ACYI7 10/. 

to ACY2I PNP Germ. 
B96 5 2N3136 PNP Sil. Trans. TO- 18,10/- 

HFE 100-300 I.C. 600mA. 
200MHz. 

B98 10 
AC126, 

and 
2 

equiv. 
AC156,OC81 /2 1 O /- 

0071/2, NK271, etc. 
B99 200 Capacitors. Electrolytics. paper 

1 O/- silver mica. etc. Post and pack- 
ing. this Pak 2/6. 

H4 250 iMixed ng 2! -. 
Resistors. Post and pack- 10/- 

H7 40 
VaWirewou lues. Postnd age 

Resistors. Mixed 10 /- 1/6. 

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

EVER 
Full of short lead semiconductors and electronic 
components, approx. 170. We guarantee at least 
30 really high quality factory marked Transistors 
PNP and NPN, and a host of diodes and rectifiers. 
Mounted on printed circuit panels. Identification 
chart supplied to give some information on the transistors. 

P1 PLSE 
dtSP. onthsA Pak 

P.1. 
ONLY 10/- 

Complementary Set. 6 NPN /PNP Germ. 2 L 
trans., Pak F.3. PAIR 

P.O. RELAYS 8 FOR 
Various Contacts and Coil 2U /- Resistances. L 

Post & Packaging 5/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
SEND FOR OUR FREE LISTS AND CATA- NO CONNECTION WITH ANY OTHER FIRM. 
LOGUE OF ALL OUR PRODUCTS. CHECK MINIMUM ORDER I0/-, CASH WITH ORDER YOUR OWN EQUIVALENT WITH OUR FREE PLEASE. Add 1/- post and packing per order 
SUBSTITUTION CHART. OVERSEAS AND EXTRA FOR AIRMAIL. 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality. 'rH.A.C." were the Original 
suppliers of Short-Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Ears, etc. 

IMPROVED 1970 RANGE 
One -valve model "DX ", complete kit -price 66/6 
(Postage and packing 3 /8). 
Customer writes :-"Definitely the best one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short-wave components, 
drilled chassis, valve, accessories and full instruc- 
tins.. Ready to assemble. and of course, ae all our 
products-fully guaranteed. Full range of other 
B.W. kits including the famous model "K" and 
"K plus" (illustrated above.) All orders despatched 
by return. (Mall order only.) Bend now for a 
descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

(7/15/0 
,. 

Solve your communica- 
tion problems with this 

4- nation Transistor Intereom system (1 muter and i 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 with 3 connecting wires each 66ft. and 
other accessories. P. a P. 7/6. 

MAINS INTERCOM 
No batteries -no wires. Just plug In the 
mains for Instant two -way, loud and clear 
communication. On'off switch and volume 
control. Price .0 1 1.19.6. P. tL P. 8 6 extra. 

Same as 4- Station Intercom for two -way instant 
commmaicatIon. Ideal as Baby Alarm and Door 
Phone. Complete with 68ft. connecting wire. 
Battery 2/6. P. a P. 4/8. 

TrOnsistCrTELEONONEAMOL/f/ER 

59/6 
Why not boost 
business effi- 

ciency with this Incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or convene 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 3/6 extra. P. a P. 
a/8. Full price refunded it not satisfied to 7 dew. 

WEST LONDON DIRECT SUPPLIES (P /WS) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

4fNgu#iror 
all types of 

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

PLUS -3 
MAINS UNIT 

'Provides three separate 
switched output voltages 
8v.,7 0. and 9v. DC. attrac- 
tive case with indicator 
light, mains lead output 
socket, plug and lead. 57/6 p 6 P. 2/8 Size4kx3 }x21 in. 
(Extra lead with DIN plug for Cassette Recorders 7/8) 

45, - P. & P. 2/6 

POWER PLUS 
MAINS UNIT 

for transistor equipment 
using 7 *v. Complete with 
DIN plug for power socket. 
Can also be supplied for a 
6 -volt output complete 
with suitable plug. (State 
make, model and voltage 
required.) 

NOW AVAILABLE -UNIT FOR USE WITH 
12e CAR BATTERY as featured this Issue. 
Suitable for running transistor radios ate. 
(State output reqd. - Iv, 7 }v or iv) Price 35 /- In- 
eluding fused lead P. 6 P. 218 

MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 6v, 9v, 12v, 18v, 39/8. 
For two separate outputs, 40 + 440, 
By + ev., 9v t go. 42/6. P. 6 P. 2/6 per 
unit. (P /ease state outputs read.). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 
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Small electrolytic. 
Axial leads: 5/10, 
10/10, 26/10, 60/10 
1/- each. 26/25, 
47/26, 100/10, 220/ 
10 1/8 each. 

ELECTRÖVKLEIE 

RESISTORS: 
Code 

(' 

C 
MO 

ww 
ww 
WW 

Power Tolerance Range Values 
available 

1/20W 6% 820-220K0 E1- 
1/8W 6% 4.711-330K0 E24 
1/4W 10% 41 11-1OMO E12 
1/2W 5% 4.711-1OM11 E24 
1/2W 2% I.00-1M0 E24 
1w 10% 4.20-1OM0 E12 
1W 10%+1/200 0221)-3.3 

n 
E12 

3W 5% 1 E12 
7W 5% 120-10K0 E12 

1 to 9 10 to 99 100 up 
SEE NOTE BELOW 

15 
176 
1.75 
2.25 

4.5 

18 10 

25 2 
2.6 2 
3 2d 
9 8 
6 5 
l5d all quantities 
15d all quantities 
18d all quantities 

Codes. 
MO = metal o ids Electrosil 

stability, 
ultra low noise. 

WW = wire wound, Plessey. 
Values: Ell denotes series: 1,12,1'P,18,22.17.23.39,47. 5.6, 6.8, 8.2 and their 

decades. 
E24 denotes series: as El2 plus 1.1, 1.3,1.6,2,24,3, 3.6, 4.3, 5 Q, 6 1, 7.5, 

9.1 and their decades. 
Prices are in pence each for quantities of resistors of same ohmic value and power rating 
NOT mixed values. (Ignore fractions of one penny on total resistor order.) 

COLVERN 3 WATT WIRE -WOUND POTENTIOMETERS: 

100, 160, 250, 600, 1000, 1500, 2500, ß000,.1K0, 1.6K0, 9.5K0, 5KO 
10K O, 15K CI, 25K 0, 50K 0. Price only 6/8 each. 

CARBON TRACK POTENTIOMETERS: Double wiper ensures minimum noise level. 
Long plastic spindles. 

Single gang linear: 2200, 4700, 1K etc. to 2.2511) each 2/6 

Single gang log: 4K7, 10K, 22K, etc. to 2.2M 0 2/6 

Dual gang linear: 4K7, 10K, 22K etc. to 1M 0 9/6 
Dual gang log: 4K7, 10K, 22K etc. to 2M2 0 8/6 

Log/Anti -log: 10K, 47K, IMO only 8/6 

Dual anti -log: 10K only , 

Any type with 1 amp. double pole mains switch exra 2/8 

FEES n- channel low cost NEW PLESSEY INTEGRATED CIROUIT POWER 
general-purpose 2N5103, 25 AMPLIFIER TYPE SL408A. Only 48/6 nett. Operates 
volt, only 5/- each. Audio/ with 16V power supply. Sensitivity 200nV Into 20M Il, 
r.f. Texas 2N3819 8 /6. 3 watts into 7.5 0. Applications data with two or more. 

Motorola 2E5469 (MPF105) PE Nov. 69 Steero Amplifier kit lees metal work 

9/9 each. £11/18/- NET complete. 

30 WATT BAILEY AMPLIFIER COMPONENTS: 

Transistors for one channel 27/6/8 list, with 10% discount only 86/11/0. 
Transistors for two channels 614/11/0 list, with 15% discount only 118/7/6. 
Capacitors and resistors for one channel list 88. 
Printed circuit board free with each transistor set. 
Complete unregulated power supply kit 64 /17/6 mono or stereo, subject to discount. 
Complete regulated power supply kit 89/5/- subject to discount. Further details on 

application. 

CAPACITORS: All new stock 
High ripple current types: 
2000µF 26V 7/4; 2000µ0 50V 11/4: 
5000AF 25V 12/6; 6000µF 50V 
21/11; 10001.F 100V 18/3; 2000µF 
100V 93/9; 5000µF 70V 86/ -; 
5000µF 100V 58/8; 1000µF 50V 
8/2: 2500µF 64V 15/5; 9500µF 70V 
19/6. 

Medium electrolytic. 
Axial leads: Values 
(geF /V): 50/50 2/- ;100/26 
2/ -; 100 /60 2/6; 250/26 
2 /6; 250/50 8/9; 500/25 
8/9; 1000/10 5/ -; 500/60 
4/6; 1000/26 4/ -; 1000/50 
6/ -; 2000/25 6 / -. 

M ILLARD Sub -min electrolytic 13426 range: Price 1/8 each. Axial leans, Values 

8/4; /40; 10/22; 110/16; 10 64; 126/25; 16/40; 20/16;'20/646/25 /6.4 425/25 
6.4/21 

32/10; 32/40; 32/64; 40/16; 40/2.6; 50/6.4; 60/25; 60/40; 64/4; 64/10; 80/2.6; 80/16; 

80/26; 100/6'4; 125/4; 126/10; 125/16; 160/26; 200/8.4; 200/10; 260/4; 320 /22; 
320/8.4; 400/4; 500 /26µF /V. 

Waveehange switches: 1P 12W; 2P 6W; 3P 4W; 4P 3W long spindles, 4/9 each. 

Slider switches. double pole double throw, 8/- each. 

Suppliers of PEAK SOUND, SINCLAIR MAIN LINE PRODUCTS, etc., as advertised. 
Also large stocks of all types of transistors, etc. 

COMPONENT DISCOUNTS: 
10% on orders for components for AS or more. 
15% on orders for components for £15 or more. 
(No discount on net items.) 

POSTAGE AND PACKING: 
Free on orders over £2. 
Please add 1/0 it order is under £2. 
Overseas orders welcome; carriage charged at cost. 

ELECTROVALUE DEPT. 
PW. 6 

28 ST. JUDES ROAD. ENGLEFIELD GREEN, 

EGHAM, SURREY. Hours 9 -5.30. Sat. 1.0 p.m. 
Telephone Egham 5633 (STD 0784-3) 
Telex: 264475 
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EX- RENTAL TELEVISIONS 

TWO -YEAR GUARANTEE 

17" SLIMLINE 405 only 
Ell 10 0 

19" SLIMLINE 405/625 
39 Gns. 

Carriage and Insurance 30/- 

FREE ILLUSTRATED LIST OF 
TELEVISIONS 

17 "- I9 "- 21 " -23" 
WIDE RANGE OF MODELS. 

SIZES AND PRICES 
DEMONSTRATIONS DAILY 

01".3 
TWO -YEAR GUARANTEED TUBES 100% REGUNNED 

Slim Line Tubes 110° 17" and 19" 109/6, 21" and 23" 129/6. 

Normal Tubes 70° and 90° 17" 99/6, 21" 119/6, 14" and other sizes 79/6. 

SPEAKERS 10 /-, 2k" 80, 3 #" 250, 
4" 100, 3 "x5 "80, 7 "x4 "30, 8" x 
3" 30. BRAND NEW. P. á P. 2/-. 

Transistors: Mullard matched output 
kit 7/6, OC3ID -2 OC81's. P. & P. 
FREE. 

Transistor Radio Cases: 4 for Cl. 
Size 9 *" x 6#" x 3} ". P. & P. 9/6. 

Ferrite Rods 3/6: 6" and 8^ complete 
with LW /MW Coils. P. & P. FREE. 

STRIP LIGHT TUBES 3/9 each. 
I I" (284mm). 230/240 volts, 30 watts. 
Ideal for cocktail cabinets, illuminating 
pictures, diffused lighting, etc. 
6 for LI. P. &P. free. 

RECORD PLAYER CABINET 
49/6 

Cloth covered. Size 161" x 141" x 
71 ". Takes any modern auto- 
changer. P. & P. 7/6. 

(DUKE & CO. LONDON) LTD. 
021/3 Romford Road, London, Ell Tel. 01- 4786001/2/3 

VALVES SAME 
TESTED 

Y 
GUARANTEED 

1 

SETS 9et of14 for 8/83Da\F96á DF6, DK969 1)L9694 FOR 27DL94. 
I 

124 4/6 12K8GT 7/8 DK91 6/9 EF184 6/6 PCL82 7/8 UBF80 5/I 

1A7GT 7/6 19B(16017/6 DK92 8/8 EH90 6/8 PCL83 12/- UBF89 6/I 

1H6GT 7/8 20F2 18/6 DK96 7/8 EL33 9/9 PCL84 7/6 U0,84 7/ 
lN6GT 7/9 20P3 11/9 DL35 6/- EL34 9/6 PCL85 9/- UOC86 7/ 
Lit5 
186 

5/9 
4/8 

20P4 
2bL6GTl6%e DL94 6/8 EL84 

11/- 
49 PA412%6 UGH 12 

1T4 2/9 25U4GT11/6 DL96 7/8 EL90 4/6 PFL20011/9 UCH81 6/ 
184" 5/9 80C1 6/6 DY86 5/9 EL500 12/6 PL36 9/9 UCL82 7/ 

3V4 8/3 30C15 18/- DY87 6/9 EM80 7/6 PL81 8/9 UCL88 11/ 

SYBGT 6/9 30017 161- EABC80 8/6 EM81 7/6 PL81A 10/6 UF41 10/ 
1240 7/6 80C18 14/- EAF42 10/- E7,184 6/9 PL82 6/6 13780 7/ 

3/30L2 
L5 

12/- 
30FL1 14%- EBC33 8/S E 51 7/8 PL84 6/6 UF89 6/ 

IAMB 2/9 30FL12 14/6 EBC41 9/6 EY86 8/8 PL600 18/-. UTA1 11/ 
3AQ6 4/6 30FL14 14/9 EBF80 6/9 EZ40 8/- PL504 18/8 UL44 20/ 
3AT6 4/- 30L1 6/8 EBF89 6/11 EZ41 8/- FL608 28/8 UL84 7/ 
BAUE 4/6 30L16 14/- ECC81 8/9 EZ80 4/8 PM84 7/6 UM84 8/ 
3BA6 4/8 30L17 16/6 ECC/82 4/9 EZ81 4/9 PX28 12/- UY41 7/ 
5BE6 4/9 30P4 12/- ECC83 7/- GZ32 5/9 PY82 10/- UY85 5/ 
5BJ6 8/8 80P12 13/9 ECC86 5/- 0Z34 9/9 PY83 10/- VP4B 10/ 
6BW6 18/- 30P19 12/- ECC91 9/- KT61 9/9 PY81 6/8 W77 8/ 

6CSG 4/9 30PL1 14/9 ECC80418/- KT66 16/9 PY82 5/8 W119 7/ 

6513 8/8 30PL13 17/6 ECF80 6/6 N78 17/6 PY83 5/9 Z77 2/ 
5F14 9/- 30PL14 16/6 ECF82 6/8 PABC80 7/- PY88 8/9 Transistor' 
5F23 14/3 86L6GT 8/6 ECH36 6/- PC86 10/8 PY800 7/6 AC107 8/ 

6926 18/- 36W4 4/6 ECH4218/6 PC88 10/3 PY801 7/6 AC127 8/ 

6J6G 4/9 36Z4GT 5/- ECH81 5/9 PC96 8/6 R19 6/6 AD140 7/ 

636 3/- 6063 12/8 ECHOS 8/3 PC97 8/6 RIO 18/6 AF115 8/ 

6K70 2/6 807 9/- ECH84 7/6 PC900 7/6 U26 18/- AF116 8/ 

6K86 2/9 AC/VP210/- ECL80 7/- PCC84 6/8 U26 12/- AF117 4/ 

61.18 6/- AZ31 9/6 ECL82 8/9 PCC85 6/- U47 18/6 AF126 8) 

68N70T 4/3 B729 12/6 ECL83 8/6 PCC88 9/- U49 18/6 AF127 8) 

6V60 8/8 CCHSS 18/6 ECL86 8/- PCC89 10/6 1/78 4/8 00213 bl 

6V60T 8/11 CL33 18/8 EF87A 6/6 PCC18911/6 11191 12/6 0044 2/ 

6X4 4/8 CY31 6/9 EF39 4/9 PCF80 6/6 U193 8/8 0C46 2/ 

dX6GT 5/9 DAC32 7/S EF41 10/9 PCF82 6/6 II251 14/6 0071 2/ 

10F1 14/- DAF91 4/8 EF80 4/6 PCF86 10/6 U301 10/6 0072 21 

10F18 7/- DAF96 7/8 EPOS 6/8 PCF80018/6 11319 14/6 0075 81 

10P13 12/- DF38 7/9 EF86 6/8 PCF801 6/9 21801 19/6 0081 2: 

12AT7 8/9 DF91 2/9 EF89 6/8 FCF802 9/- UA.BC80 6/e OC81D 2; 
°C82 5; 12A176 

12A1J7 
4/9 DF90 7/3 EF91 2/9 PCF80514/- 

PCF80814 

UAF4210/8 

ÚBC41 
0082D IL 

®7 4%9 DK92 7/6 EF 83 5/9 9 9/- OC170 4; 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

Tel. 01.550 7441. ESSEX. 
Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per 
valve extra Any Parcel Insured against Damage in Transit 6d. extra 
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MONO TRANSISTOR AMPLIFIER 

A really high 
fidelity mon- 
aural amplifier 
with perform- 
ance charaete, 
letics to suit 
the most dise 
criminating 
listener. 
6 transistor 
circuit with 
Integrated 
pre-am- 
Wilier assem- 
bled on special prin- 
ted sub panel. AD161 -AD14- 
operating In symmetrical complementary pair. Output 
transformer coupled to 3 ohm and 15 ohm speaker 
sockets. Standard phono input sockets. Full wave 
bridge rectifier power supply for AC mains 200-240v. 
Contro ls: Base. Treble, Volume/on/off. Function selector 
for PUI, PU2, Tape, Radio. The RSL.700 Is strongly 
constructed on rigid steel chassis bronze hammer enamel 
finish, size 91 x 5 X 41in. high. 
Sensitivity: PU2.50m /v. 68% input Impedance. 

FUI-110m /v. 1 meg Input impedance. 
Tape- 110m /v. 1 meg Input Impedance. 
Radlo- 110m/v. 1 meg Input impedance. 

Output power measured at 1Ko --6.2 watts RMS Into 3 
ohms. 6.8 watts HMS into 16 ohm. Overall frequency 
response 30 c /s -18 Kc /s: Continuously variable tone 
controls: Bass, +8db to -12db at 100c/s. Treble, 
+50db to -10db at 1ORe /s. The HSL.700 has been 
designed for true high fidelity reproduction from Radio 
Tuner, Gramophone deck and Tape Recorder preamp. 
Supplied ready built and tested, complete with knobs, 
attractive anodised aluminium front escutcheon panel, 
long spindles (can be cut to suit your housing require- 
ments) full circuit diagram and operating instructions. 

°ar ' E7.19r6 P A P. 7/8 

LOUDSPEAKER BARGAINS 
51n. 3 ohm 16 / -. P. & P. 9/ -. 7 X 41n. 3 ohm 21 / -, P. 
& P. 4/ -, 10 x 61n. 3 ohm 87/8, P. & P. 6/ -, E.M.I. 
8 x gin. 3 ohm with high flux magnet 26/ -. P. & P. 4/ -. 
E.M.I. 131 x Bin. 3 ohm with high flux ceramic magnet 
42/- (15 ohm 45/ -), P. & P. 6 / -. E.M.I. 13 x 81n. 3 or 15 
ohm with two Inbuilt tweeters and crossover network 
4 gns. P. & P. 6/ -- 
BRAND NEW. 121n. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Hifiux ceramic (eerchar magnet assembly 25.10.0. 
P. & P. 7/6 Guitar models: 25w. 26.0.0, 35w. £8.0.0. 
E.LI, 8 /in. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 ohms 16/- each; 
15 ohms 18/6 each. P. A P. 2/6. 
121n. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling, 3 or 16 ohm 87/6, P. A P. 6/ -. 

86 OHM SPEAKERS 
311e. 14/ -, P. A P. 2/6; 7 X 41n. 21/ -, P. & P. 41 -. 
BALANCED ARMATURE EARPHONE 
Approx 70 ohm impedance. Can be used as ultra sensitive 
mike or speaker. ONLY 8/6. P. & P. 1/6. 
CRYSTAL MIKES. High imp. for desk or hand use. 
High sensitivity, 18/6, P. & P. 1/6. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 21/ -, P. A P. 1/6. 
HIGH IMPEDANCE DYNAMIC STICK HIKES. 
High sensitivity, 80/8, P. A P. 2/6. 

HONEYWELL MICEOSWITOHES. B /P. C /0. Push button 
Lion. Rating 250v. AC at 15 amps. Size approx. 

11x s x }in. 6/- each. P. A P. 1/- (6 or more post free). 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers arid 
5:1 Integral slow motion. Suitable for nominal 470 k /se 
I.F. Size appoz. 2 x 1 x 19. Only 8/6. P. A P. 2/6. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
he angled and rotated in any direction. 12 section Heavy 
Chrome. Extends from 7in. to approx. 56in. Maximum 
diameter fin. 10 /- each. P. & P. 1/8. 6 section Lacquered 
Braes. Extends from gin. to 2291n. approx. Maximum 
diameter sin. 5/- each. P. & P. I / -. 

TRANSFORMER BARGAINS 1 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 15- 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 31n. long x 391m wide x Sin. deep. 
Price 32/6, P. A P. 6/ -. 
MAINE TRANSFORMER. For transistor power supplies. 
Pei. 200 /240v. Sec. 9-0-9 at 500m2,.. 11/ -. P. & P. 2/6. 
Pri. 200 /240v. Sec. 12-0-12 at 1 amp. 14/8. P. A P. 2/6. 
Pei. 200 /240v. Sec. 10-0-10 at 2 amp. 27/6. P. A P. 3/6. 
Tapped Primary 200- 220 -240v. Sec. 21.15v. at 500mA. 
:2/6. P. A P. 2/6. 
BATTERY CHARGER TRANSFORMERS. 200/240v. In- 
put. Nominal output for 6 or 12v. batteries 3 amp,. Size 
approx. 9' x 29" x 29'. Brand New. Price 21/ -. P. A P. 5 / -. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x *in. FIVE for 10/ -. P. & P. 2/ -. 

SPECIAL OFFER ! ! 
Your opportunity to acquire a first class HI -FI 
LOUDSPEAKER SYSTEM at an extremely 
moderate price! 
Beautil ally made teak finish enclosure with most 
attractive Twin front. Size 181' high x 101' wide x 
8' deep. Fitted with E.M.I. Ceramic Magnet 12' x 8' 
bass unit, two H.F. tweeter units and crossover. 
Power handling 10 watts. Available 3 or 15 ohm 
impedance. 

OUR PRICE WHILE 8 Gns. 
LIMITED STOCKS LAST Carriage 10/- 

TRANSISTOR STEREO 8 + 8 MK II 
Now using Silicon Transistors in first five stages on each 
channel resulting in even lower noire level with improved 
sensitivity. A really 1Lret -clam HI -FI Stereo Amplifier 
Kit. Uses 14 transistors giving 8 watts push pull output 
per channel (16W. mono). Integrated pre-amp with 
Baas, Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 9 to 15 ohms. Compact design, all parts 
supplied including drilled metal work. Cir -Kit board. 
attractive front panel, knobs, wire, colder, nuts, bolts - 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ± 3dB. 20- 20,000 c /s. 
Base boost approx. to +12dB. Treble cut approx. to 
-16bB. Negative feedback 18dB over main amp. Power 
requirements 26V at .6 amp. 
PRICES: AMPLIFIER KIT 610.10.0; POWER PACK 
KIT 18.0.0 CABINET £8.0.0. All Post Free. 
Also available STEREO 10 + 10. As above but 10 watts 
per channel. PRICES: AMPLIFIER KIT 212; POWER 
PACK KIT 53.10.0 
Circuit diagram, construction details and parts list 
(tree with kit) 1/8 (S.A.E.). 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. Can be 
operated from S -18v. battery supply or direct from 
H.T. line 200 /300v. Frequency response 15Hz- 
25KHz. Gain 26dB. Solid encapsulation size lI' e 
19' x I^ Brand new complete with instructions. 
Price 17/6. P. A P. 2/6. 

SPECIAL PURCHASE! 
E.M.L 4 -SPEED PLAYER 

ti Heavy 851n. metal turntable. 
Low flutter performance 200/ 
230v. shaded motor (90v. tap). 
Complete with latest type 
lightweight pick -up arm and 
mono cartridge with t/o styli' 
for LP /78. ONLY 63/ -. P. A P. 

QUALITY RECORD PLAYER AMPLIFIER MX II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Baas, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7in. wide x 31n. deep x bin. high. Ready 
built and tested. PRICE 75/ -. P. A P. 0 / -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit Into cabinet below. 
PRICE 97/6, P. A P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET MR IL 
Uncut motor board else 141 x 12in. clearance 2in. below. 
511n. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except AT60 and 
SPIS). Size 18 x 15 x 8in. PRICE 79/6. P. A P. 9/6. 

8 -VALVE AUDIO 
AMPLIFIER HA34 MK IL 
Designed for Hi -FI reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 71- w. x 4" d. x 
45" h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone control. giving bass and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 14.15.0. P. A P. 6/ -. 
HSL "FOUR" AMPLIFIER KIT. Similar In appearance 
to HA94 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 79/6. 
P. A P. 6/ -. 

HARYERSON'S SUPER MONO AMPLIFIER ' 

A super quality gram amplifier using a double wound 
naine transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 71n. wide 
x 310. deep x Sin. high overall. AC malas 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with valves and good quality output transformer. 
FEW ONLY. 
OUR ROCK BOTTOM 55, P. A P. 
BARGAIN PRICE 

DE LUXE STEREO AMPLIFIER 

A.C. mains 
200.240 v. 
U e i n g 
héavyduty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u o t e 
smoothing 
with negli- 
gible hum. 

VaIv line up: -3 x ECL86 Triode Pentodes. 1 x EZ80 
DA full wave rectifier. Two dual potentlonmetere are 
provided for bass and treble control, giving bass and 
treble boost and cut. A dual volume control is used. 
Balance of the left and right hand channels can be 
adjusted by means of a separate 'Balance' control fitted 
at the rear of the chassis. Input eeneltivity is approxl 
mately 300m /v for full peak output of 4 watts per charnel 
(8 watts mono), into 3 ohm speakers. Full negative 
feedback in a carefully calculated circuit, allows high 
volume levels to be used with negligible distortion. 
Supplied complete with knobs, chassis size 11 "w x 4 "d. 
Overall height including valves 5". Ready built and tested 
to a high standard. PRICE 8 gnu. P. A P. 8/ -. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains modela. All brand new to maker'. packing. 
LATEST B.S.R. C109 /A21 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 08.19.6. Carr. 6/6. 
With etereo cartridge 27.19.6. Carr. 6/6. 
LATEST GARRARD MODELS. All type. available 1025, 
2026. SPP96, 5000. APIA etc. Send S.A.E. for latest Price.! 
PLINTH UNITS cut out for Garrard Models, 1025, 2025, 
2000, 3000, AT60, SP25. With transparent plastic cover. 
OUR PRICE 5 ges. complete. P. A P. 8/6. 

LATEST ACOS GP91 /18C mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 80/ -. 
P. A P. 1/6. 
SONOTONE 2689 High output Stereo Cartridge. T/O 
stylus for Stereo /LP /78. Complete with universal mounting 
bracket. List Price 48/7. 
OUR PRICE 25/ -. P. A P. 1/6. 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50 / -. P. A P. 2/ -. 
LATEST RONETTE T/0 STEREO /COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. 82/6. P. A P. 2/ -. 
LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only 80/ -. P. A P. 2/ -. 
HGIH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output 
in excess of 11 
watts. 

All standard 
British compo- 

ente 
4 Built on 
printed circuit 
panel sise 6 x 31n. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors (GET114 or 81 Muller,' 
AC128D and matched pair of AC128 o /p). 9 volt 
operation. Everything supplied, wire, battery clips. 
solder, etc. Comprehensive easy to follow instructions 
and circuit diagram 2/6 (Free with Kit). All parts Bold 
separately. 
SPECIAL PRICE 45/ -. P. A P. 3/ -. 
Also ready built and tested. 62/8. P. A P. 3/ -. 
10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 Li speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve Ime-up 2 EL84s, ECC83. 
EF86 and EZ80 rectifier. Simple instruction booklet 
2/6 (Free with parts). All pasta sold separately. ONLY 
57.9.6. P. A P. 8/6. Also available ready built and tested 
complete with std. input sockets, £9.6.0. P. A P. 8/6. 
BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched pair) 16/ -; V15/10p 10/ -; 0071 5/ -; OC76 
6 / -; AF117 2/6; 2G339 (NPN) 3 / -. 
Set of Mallard 6 transistors OC44, 2 -0045, AC128D 
matched pair AC128 25/ -; ORP12 Cadmium Sulphide 
Cells 10/6. All post free. 

VYNAIR AND REXINE SPEAKER AND CABINET 
FABRICS. Approx. 541n. wide. Usually 85/- yard. 
OUR PRICE 16 /- per yard length. P. A P. 2/6 (min. 
one yd.). B.A.E. for samples. 

Open all day Saturday 
Early closing Wed. 1 p.m. 

d J miaules from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(P /ease write clearly) 
PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY 
TO U.K. ONLY. P. k P. ON 
OVERSEAS ORDERS CHARGED 
EXTRA. 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /8d. per word (minimum order 20/ -), box number 1 /6d. 
extra. Semi- displayed setting £5 10s. Od. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Classified 
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, E.C.4 for insertion in the next available issue. 

MISCELLANEOUS 

SERVICE MANUALS for Pre 1958 H.M.V. 
and E.M.I. MODELS. Radio and Record 
Player Manuals 5/- each. Television Manuals 
7/6 each. Send C.W.O. stating model re- 
quired. Also limited range of components 
and spares. Send details of your require- 
ments. R.D.I. Ltd.. Chilton Works, Garden 
Road, Richmond, Surrey. 

BUILD IT in a DEWBOX quality cabinet. 
2in.x 2 1in. x any length. D.E.W. Ltd., 
Ringwood Road. FERNDOWN. Dorset. 
S.A.E. for leaflet. Write now -Right now. - TOP TRANSISTORS 

ACY22 1/ 9 0C45 I/ 9 ZTX300 1/9 
BC108 1/9 0071 1 /9 2N706 1 /9 
BFYSI 1 /9 OC200 1 /9 2N2926 1/9 
BFY52 1/9 0C201 1/9 2N3708 1/9 
All the above types are available at 16 
for £1. Brand New. Individually Tested. 

MONEY BACK GUARANTEE. 
P &P1 / -. 

J. M. KING (Z), 
17 BUCKRIDGE, PORTPOOL LANE, 

LONDON, E.C.1. 

500 ITA CONVERTER TUNERS 3/- for 
sample. -E. Graley, 15 Roskell Road, 
Liverpool 25 OLN. 

PARAPHYSICAL LABORATORY, Down - 
ton, Wilts. Telekinesis. Magazines. Send 
S.A.E. for list. Samples 20s. 

SERVICE FOR THE AMATEUR electronic 
enthusiast. Are you building equipment re- 
quiring a transformer? If so, send for an 
immediate quotation, or s.a.e. for our corn, 
prehensive price list. Also available on re- 
quest, enamelled copper wire price list. - 
Banner Transformers, 84 Old Lansdowne 
Rd, West Didsbury, Manchester, 20. 

PHOTO ELECTRIC SWITCH KIT 
Light cell transistor, relay etc. Elegant case in 
hammer finish 51" x 21" x 4f" fitted with light 
hood. Ideal counter alarm, Dawn /Dusk switch, 
etc. 35/- Post Paid. 

6 OR 12 VOLT 
FLUORESCENT LIGHTS 

12 Ins. 8 Watt tube ample light for caravan, tent 
etc. Fully transistorised, low battery drain. 
Unbeatable at 65/6 post paid. 

or In kit form 57/6 

4 WATT GRAM AMPS. 
Volume and tone controls, mains operation, 
3,Ç/, output, hew and boned 72/6 

POST 72/6 PAID 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop, Shrewsbury, 
Shropshire S.A.E. for lists 

MUSICAL MIRACLES! Drum, Cymbals, 
Waa -Waa and Fuzz modules. New unique 
effects units, Percussion etc. Good waa -waa 
kits 49/ -. Famous "Mister Bassmanna bass 
pedal unit. Also bargain components list of 
reed switches etc. Send S.A.E. NOW! - 
D.E.W. Ltd.. 254 Ringwood Road, Fern - 
down, Dorset. 
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MISCELLANEOUS 
(continued) 

DO -IT- YOURSELF PRINTED 
CIRCUIT KITS 

AMAZING VALUE! Each pack contains 
* P. C. Boards (assorted sizes) 

* Etchant 
* Resist 

* Etching Tank 
* Full instructions 

Price 16/- and 30/- (extra large). C.W.O. 
CLIFFORD ELECTRONICS, (Dept. P.W.) 
177 Watford Road, Harrow, Middx. 

"FLAME FROM THE AIRfe A revolution- 
ary cigarette lighter that has no wick, 
flints or moving parts: uses no petrol. gas 
or batteries: cannot be blown out. Awarded 
Gold Medal Luxembourg International 
Trades Fair. 39/6 + 2/6 pp from JW 
Exports, (Dept. MO2), 44 Earls Court 
Road, Kensington, London W.B. 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? Constructional data available 
-full circuits. drawings and notes! It has 
5 octaves. 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 4d. stamp. 

NOTES ON USE of TV for UFO Detec 
tion. Optical Detector Circuits, 8s 6d. Radar 
& Electronic Publications, "Highlands," 
Needham Market, Suffolk. 

EXPRESS ROTARY SWITCHES. Switches 
for Mullard audio circuits, also switches 
made to customers own specifications. For 
details and price list, write or phone to 
189 Edgware Road., London W.2. Tel. 
01 -723 4455. 

AERIALS 

BAKER AND BAINES 
BBC dipole 30/-. H 42/ -. 3 ele 89/ -. ITA 

3 ele 26/ -. 5 ele 34/ -. 8 ele 47/5. I I ele 57/6. 
ITA doubles 8 ele 112/ -. I I ele 140/ -. 13 ele 
159/ -. Combined BBC/ITA 0+5 45/-. D +852/- 
H+5 69/ , X +5 75/ -. Combined Loft Spacial 
D +5 with loft pole and fixings 37/ -. UHF 
Aerials BBC -ITA 14 ele 37/ -. 18 ele 54/ -. 
22 ele 63/ -. Double 22 ele 142/ -. CO -AX low 
loss at 1/3 and 2/3. Co -Ax plugs 1/4. 

Diplexers- Triplexers- Matched UHF /VHF 
Diplexers. VHF /UHF Pre Amps 75/- 

Poles, Lashings, Clamps, Couplers, etc. 
Postage Paid inland on aerials. Extra on acces- 
sories. Please state channels when ordering. 

I I Dale Cras., Tupton, Chesterfiald. 

HI -FI EQUIPMENT 

SHURE MAGNETIC CARTRIDGES, 
Manufacturers pack, brand new, post free, 
M3DM £4.19.6. M44/5/7 £7.10.0. M44E 
£8.17.6. M55E £9.17.6. M75/6 Type 2 or 
M75G Type 2 £12.5.0. M75EJ £15.15.0. 
M75E Type 2 £16.10.0. GOLDRING G 
800 £7.17.6. GARRARD SP.25 £10.17.6. 
AP.75 £16.10.0. P. & P. 7/6. Complete Hi- 
Fi Stereo System normally 57gns. Our price 
39gns. P. & P. 27/6 Mayware & Co. 38 
Achilles Road, London, N.W.6. Mail Order 
only. 

FOR SALE 

MORSE EAASY !! 

FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's easy as learning 
a tune. 18 W.P.M. to 4 weeks guaranteed. 

For details and course C.O.D. ring, e.t.d. 01 -880 2898 
send 8d. stamp for explanatory booklet to: 
G80B8 (BOX 11), 46 GREEN LANE, PUBLEY, IURBEY 

SEEN MY CAT? 5,000 items. Mechanical 
& Electrical Gear, and materials. S.A.E. 
K. R. WHISTON, Dept. PW, NEW 
MILLS. Stockport. 

yu KAW so 
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TO CLEAR. -Sets of over 35 useful com- 
ponents from ex. adm. amplifier panels, sub 
chassis, rectifiers. condensers, diodes, resis- 
tors, James plugs, valve holders, etc. Only 
3/- plus 1/6 P &P. Also valves CV2127. 
CV455, CV4055, CV4024, 2/6 each or 6 
for 10/ -.- Greene, Fieldings, Poulner, Ring- 
wood, Hants. 

TX. (10 WAITS INPUT) RX. 150m,80m- 
40m. Mains ®r 12v. £12 two for £20 o.n.o. 
G8CER 5, Quinsy Way, Oadby, Leicester- 
shire. Vintage Valves. And New. 

JENNINGS ORGAN, two manual, 
A.R.C.O. pedal board. Suit enthusiast. A 
bargain at £100. Madins Organ Centre, 
487 Sheffield Road, Chesterfield. Phone 5404. 

ALL KINDS OF EVERYTHING for sale 
to Irish readers. Write for price list, plus 
Bargain page. Toner Electronics, Lismore 
Park, Waterford. Phone 3048. 

WANTED 

CASH PAID for New Valves. Payment by 
return. WILLOW VALE. ELECTRONICS, 
4 The Broadway, Hanwell, London. W.7. 
01- 567/5400 -2971. 

WE BUY New Valves and Transistors. State 
price: 

Alfreton oad, Nottingham. UA 
MANUFACTURING CO., 



WANTED 
(continued) 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED NEW VALVES, televisions, 
radiograms, transistors, etc. STAN WILL - 
ETTS, 37 High Street, West Bromwich, 
Staffs. Tel.: WES 0186. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, 
all details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

SERVICE SHEETS AND MANUALS 
PURCHASED. Highest prices paid. Sultan 
Radio. 29 Church Road, Tunbridge Wells, 
Kent. Phone T.W. 22093. 

SERVICE SHEETS 

SERVICE SHEETS (1925 -1970) for Tele- 
visions, Radios, Transistors, Tape Recordera, 
Record Players, etc., by return post, with 
free Fault -Finding Guide. Prices from 11 -. 
Over 8,000 models available. Catalogue 2/6. 
Please send S.A.E. wth all orders /enquiries. 
Hamilton Radio, 54 London Road, Bexhill, 
Sussex. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 2/ -. S.A.E. enquiries. TEL - 
RAY. 11 Maudland Bank. Preston. 

TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions -Manuals for some. 

Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radia /TV 

1970 List now 
available at 2/- If list is required 
plus postage indicate with X 

From ... . 

Address 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (February PW) 

SERVICE SHEETS 
(continued) 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 

Only 10/- each, plus large S.A.E. 

(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. 

RADIO. TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shep- 
herds Bush Rd. London W.6. SHE 8441. 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; 
always open. THOMAS BOWER, 5 South 
Street, Oakenshaw, Bradford. 

RECEIVERS & COMPONENTS 

RECEIVERS & COMPONENTS 
(continued) 

A. J. H. ELECTRONICS 
59 Waverley Road, The Kent, Rugby 
Warwickshire. Tel. Rugby 71066 

P. C. RECEIVER BOARDS 
PCR.1, 6 transistors 0C44 2/0C45, 0C13113, 
2 /OC81, but less the audio transistors ie:- 
OC81D, & 2/0081, double tuned 1st. IF. 
transformerless output approx f watt to 8 ohm 
speaker will work with any impedance, size 
8f x 3" less ferrite aerial, tuning capacitor, etc. 
similar to item previously advertised with 
data 25/- each. 

PCR.2, 7 transistors 3/AF117, 2/AC127, 
2 /ACI28, f watt output to 5 ohm speaker, 
size 31" x 74" IF. & audio complete, no osc. 
coil. tuning capacitor, ferrite aerial, etc. 
requires 9v supply, modern board with 
miniature components, 35/- each with circuit.h 

PCR.3, 6 transistors OC44, 2/0C45, OC81D, 
2/0081, transformerless output approx 400 
milliwatts requires 6v battery, edgewise volume 
control, & osc. coil on this board, 3" X 5" as 
used in pocket portables no details or circuit 
25/- each. 

All boards as new and unused 
250 pf postage stamp type ceramic compression 
trimmers 6d each 5/- doz. (new) Screw in 
type car distributor & coil suppressors 6d each 
(new). 

PUSH -PULL output transformers to match 
EL84s to 15 ohm speaker with negative 
feedback winding only 9/- each. 

Postage add 1/6 MAIL ORDER ONLY 

A CORNUCOPIA OF COMPONENTSL 
Scarce valve, selected T.V. components, 
Speakers, Cabinets. Computer panels -long 
leads NOT printed circuits. Transistors, 
resistors -new and recovered. State require- 
ments. S.A.E. (F.S.) for details. MAIL - 
MART, 6 Eastbourne Road, Pevensey Bay, 
Sussex. 

LOW PRICE, HIGH QUALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on tin. chipboard 
baffles. All speakers are x -TV high quality with hi -flux magnets carefully matched andetested. 

CAXTON COLUMN. This is a 
column cabinet 231 x 51 x 51.In. deep 
finished in black or wood grain 
cloth with blue Vynair front. Key- 
hole slot for wall mounting. Fitted 
with three speaker units, 9 ohms 
impedance. Handles 8 watts. 
Makes all the difference in quality 
and volume of tape recorders and 
record players. Real bargain at 
59 /Sd. P. 6 P. 10 /8d. each. 

SPEAKERS: Elae Heavy duty Ceramic Magnets 
11,000 line, loin. round, 10 x Bin, 3 ohm or 15 ohm, 
46/6. P. d. P. 3/6. BIn. round 15, 42 /4. P. & P. 3/6. 
E.M.I. 131 x Sin. 3 ohm, 45 / -, 15 ohm 46/6. 
P. 6 P. 1/6. E.M.I. 3in. tweeter 17/6. P. 6 P. 
1 /6. E.M.I. 131 x Bin. fitted two Hin. tweeters. 
15 ohm 77/6. P. a P. 4/6. E.M.I. 138 x Sin. 
(15 ohm) HI -FI quality £5.19.6. P. & P. 4/8. E.M.I. 
Woofers, CI x 8 }in. square, 8 ohm, 56 /S. P. & P. 
4/8. E.M.I. Crossover, 16/6. P. 6 P. 1/ , EAGLE 
Crossover units 3 or 16 ohms, 17/4. P. 6 P. 1/.. 
Bakers 12in., 25 watt 15 ohm £6.5.0. P. & P. 3/6. 

VYNAIR Widths from 40 to 54in., 15/, yd. off 
rail. P. 6 P. 1/9. } yard, 9 / -, P. & P. 1/9. Send 1/- 
stamps for samples. 

SPEAKER MATCHING TRANSFORMERS. 
3, 7, 15 ohms, 8 watt, 13/6. P. 6 P. 1/6. 

CARTRIDGES. Stereo: Sonotone 9TA H/C 
Diamond, 47/6. Ronette S105 Medium Output,2$ /6. 
5106 High Output 251$. Acos GP93 1 Sapphire, 
27Ií. GP94 1 Sapphire, 39/S. GP81 Diamond, 42/ , 
GP91 Stereo Compatible (High, Medium or Low 
Output), 25/ -. TA800 converts Philips AG3301, 
AG3306 to B.S.R. SXIH. Plug -in head complete 
with cartridge, SS / -. TA700 equivalent to B.S.R. 
SX1M, 35/-. Japanese equivalent to B.S.R. TC8s, 
35 /, P. A P. 1/6. 
Mono: Acos GP67/2 will replace Collare and 
Garrard Mono cartridges. 18 /f. T.T.C. Crystal 
High Gain. 15 /, B.S.R. TCBH Jap. equivalent, 26 / -. 
Sonotone 2TSS, 15 /, P. A P. 1/6. 

EARPIECES WITH CORD and 3.5mm. plus. 
8 ohm magnetic, 3/ -. 250 ohm, 4 / -. 180 ohm with 
clip, 6/6. Xtal. P. 6 P. Bd. 

PIANO KEY PUSH BUTTON SWITCHES. 
7 button Inc. mains on oft. B banks of 6 P.C.O., 
S /f. P. A P. 1/ -. 
INSTANT HEAT. Soldering gun! 
Save L L L's by tackling Intricate soldering jobs 
yourself! Ali- purpose soldering gun gives 

INSTANT HEAT 
Save electricity. 

Automatic spotlight 
makes work easier. 

Spare solder bits 
only 2/6 each 

(P. 6 P. 5d.). 
Money ref. guarantee. 

only 39/6 5/- p.6D 

BROADWAY ELECTRONICS (Nr. Tooting Broadway Undergrouno Stn) 
92 MITCHAM ROAD. TOOTING BROADWAY, LONDON, S.W.17 01472 3954 (Closed all day Wed.) 
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RECEIVERS & COMPONENTS 
(continued) 

EX COMPUTER PRI N TED CIRCUIT 
PANELS tin x 4in packed with semi- 
conductors and top quality resistors, 
capacitors, diodes, etc. Our price, 10 

boards 10/- P. & P. 1/6. With a guaranteed 
minimum of 35 transistors. Transistor 
data included. 

SPECIAL BARGAIN PACK. 25 boards 
for LI. P. & P. 3/6. With a guaranteed 
minimum of 85 transistors. Transistor 
data included. 

PANELS with 2 power transistors sim. to 
0C28 on each board + components. 2 

boards (4 x OC 28) 10/-. P. & P. 1/6d. 

LT /STEP DOWN TRANSFORMER 
PRI 0, 200, 215, 230,245v 

SEC I. 0. 10. 25v 4A 

SEC 2. 0. 115v 2A 

30/- P. & P. 6/- Quantity available 

9 OAS, 3 OA10, 3 Pot Cores, 26 Resist- 

ors, 14 Capacitors, 3 GET 872, 3 GET 

872B, I GET 875. All long leaded on 

panels 13" x 4 ". 
4 for 20/ -. P. & P. 5/ -. 

EX COMPUTER "MEMORY" 
CORE STORE PLANES 

160 BITS LI P. & P. 2/- 
4,000 BITS E4 P. & P. 4/- 

10,000 BITS E8 P. & P. 8/- 

I 2 4A 

POWER SUPPLY 
Extremely well made by Frako GMBH 

in West Germany with constant voltage 

mains transformer, tapped input from 

115 to 240V full wave rectification and 

capacitor smoothing. Size 9 x 6 x 5. 

Weight Illbs. These units are brand 

new unused and fully guaranteed. Makers 

price believed to be around L80. 

OUR PRICE E9.I0.0 ciao'''.. 

250 MIXED RESISTORS 
} & } watt 12/6 P. & P. 1/6 150 HIGH STABS 4, } and I Watt 

5% and Better 12/6d. P. & P. 1/6 

DIODES SILICON 
10 AMP 150 PIV 4 for 10/- 

20 AMP 150 PIV 4 for LI 
35 AMP 150 PIV 4 for 45/- P. & P. I /- 

EXTRACTOR / BLOWER 
FANS (Papst) 

100 c.f.m. 44" x 44" x 2" 

2800 r.p.m. 

50/- ea. P. & P. 5/- 

RELAY OFFER 
Single pole changeover silver contacts 
2" x 6" x 7" 2.5 KR, coil operates on 

25 to 50v 8 for I0 /- P. & P. 1/6 

LARGE CAPACITY 
ELECTROLYTICS 
1500 MEd 150v 
4000 MEd 72v 
5000 MFd 36v 7/6 each 
16000 MEd 12v P. & P. I /6d. 
L3 10 0 Doz. P. & P. 10 /- 

EXTENSION 
TELEPHONES 

19/6 Ea. P 5 / -P 

35/for - P. & 
2 

P. 7/- 

These phones are extensions and do not 
contain bells. 

ICEYTROIVICS 
MAILING ADDRESS 

52 EARLS COURT ROAD, LONDON W8 
WAREHOUSE & DISPATCH 

01 478 8499 

R. & R. RADIO (P.W.1) 
51, Burnley Road, Rawtenstall, 
Rossendale, Lanc's. ßB4 SEW. 

EB91 
ECL80 
EF183 
PCC89 
PCL82 
PL81 
PY82 
30F5 

2/- 
3/- 
3/6 
4/- 
4/- 
5/- 
3/- 
3/6 

EBF89 3/6 
EF80 2/- 
EY86 4/- 
PCF80 3/- 
PCL84 5/- 
PY33 5/- 
U191 4/6 
30P12 4/- 

ECC82 3/- 
EF85 3/- 
PCC84 3/- 
PCL83 4/- 
PL36 5/- 
PY81 3/6 
6BW7 3/- 
PY800 3/6 

All valves guaranteed 3 months. Post 
one valve 9d over six post paid. Quotations 
given for any items required, S.A.E. please. 

BRAND NEW ELECTROLYTICS 15/16V 
0.5, 1, 2, 5, 8, 10, 20, 30, 40, 50, 
100 mfds. 8.5d. postage Is. The C.R. 
Supply Co., 127 Chesterfield Rd., Sheffield, 
8. 
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VALVE BARGAINS 
Any 5, 9/-; 10, 14/-; 100, £5 lOs 

from the following: 
ECC82, ECL80, EF85, EF183, EBF89, 
EB91, EY86, PCC84, PCC89, PCF80, 
PCF86, PCL82, PCL83, PCL84, PL36, 
PL81, PY33, PY81, PY82, PY800. 

AERIAL BOOSTERS 59/- 
Three types of High Gain Transistorised 

pre -amplifiers all at the same price 
UHF 625 Type L45, Tunable over the 

complete UHF Stations 
VHF 405 Type L12 with Separate Tuning 
for Band 1 and Band 2. Please state 

channel numbers 
FM UHF RADIO PRE- AMPLIFIER 

SAE for Full Details. All complete with 
battery and leads, 7 day money back 

guarantee if not satisfied 

VELCO ELECTRONICS, 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. 

Stella Nine Range Cases 
Manufactured in Black, Grey, Lagoon 

or Blue Stelvetite and finished in Plastic - 
coated Steel, Morocco Finish with 
Aluminium end plates. Rubber feet are 
attached and there is a removable back 
plate. There is also a removable front 
panel in 18 s.w.g. Alloy. 

Now all Aluminium surfaces are 
coated with a strippable plastic for 
protection during manufacture and 
transit. All edges are polished. 

LIST OF PRICES AND SIZES 
which are made to fit Standard 

Alloy Chassis 
Width Depth 4' Height 6' Height 7l' Height 

£ e. d. £ s. d. £ e. d. 
61' 31' 12 6 15 0 18 0 

61" 41' 13 6 18 0 1 0 0 

81' 31' 15 0 1 0 0 1 1 0 

81" 65' 1 1 0 1 6 6 1 11 3 

101' 71" 1 8 6 1 15 6 1 18 9 

lai' 31" 1 1 0 1 6 6 1 11 0 

121' 51' 1 8 0 1 14 0 1 17 6 

121' 81' 1 16 0 2 3 0 2 7 3 

141' 31' 1 5 0 1 11 6 1 14 0 

141' 91' 2 3 0 2 15 9 2 18 6 

161" 61" 1 18 6 2 6 3 2 11 6 

161' 101" 2 10 0 3 5 0 3 11 9 

Cases -Post 4s. 6d. per order. 
Discounts available on quantities. 

CHASSIS in Aluminium, Standard Sizes, 
with Gusset Plates 

Sizes to fit Gases. All 27¡" Walls 
d. e. d. a. d. 

6'x3' 5 6 10 "x7' 8 8 14 "x3' 7 3 

6" x 4' 5 9 12' < 3' 6 9 14" x 9' 14 6 

8'x3" 6 6 12'x5- 7 6 16'x6' 10 9 

8'x6' 7 9 12'x8- 10 9 16's10" 16 0 

Chassis -Post 3s. Od. per order. 
Discounts available on quantities. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: 061 -480 2179 

HE ELECTRONICS 
New Full Specification Devices 

Integrated Olrcuits complete with data: 
GE PA230 Audio Preamplifier 18 /6d 
GE PA234 1W Audio Amplifier 17/6d 
GE PA237 2W Audio Amplifier 32/6d 
Plessey SL402A Preamp & 2W Amp 42/- 
MEL 11 Photo Darlington Amp 9/6d 
Connectors for GE I.C.'s 7/- 

High Quality low cost transistors: 
GE 2N5172 NPN 200mW 1 /9d; ME 0412 
PNP 200mW 3/9d; TI 2N4059 PNP 250mW 
3/6d; MUL BFX86 NPN 800mW 6 / -; MUL 
BD124 NPN 15W 12/ -; S 2N3055 NPN 
115W 14/6d. 
Triacs for full wave power control: 
RCA 40669 8A 400V 24/ -; RCA 40583 
Trigger Diode 5/3d. 
Plastic rectifiers for power supplies: 
1N 4820 1.5A 400V Si Rectifier 2/6d; 
W005 lA 50V full wave bridge Si 7 /6d; 
P1340 2A 400V full wave bridge Si 15/ -. 

C.W.O. P. & P. 1/- per order. 
York House, 12 York Drive, Grappen- 
hall, Warrington, Lancs. Mail order only 

EMSAC FOR ANTENNA SYSTEMS AND 
CONVERTERS. Please send s.a.e. for 
details of 2 metre converters, antennas and 
transmatches for receiving and transmitting. 
ELECTRONIC & MECHANICAL SUB- 
ASSEMBLY CO. LTD., Highfield House, 
West Kingsdown, Kent. Tel. W.K. 2344. 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hy- 
stab, Vitreous, 4 -20 watt, 15/- Post Free. 
WHITSAM ELECTRICAL, 33 Drayton 
Green Road, West Ealing, W.13. 

Free and Illustrated Lists of all types of 
Hi -Fi equipment; Tuners, Amps, etc., Elec- 
tronic equipment. components, and gadgets 
at lowest prices from: 

ALBION ELECTRONICS SUPPLIES. D /3, 
16 Albion Road. Birchington, Kent. 



RECEIVERS & COMPONENTS 
(continued) 

NEW MODEL V.H.F. KIT MK2 
Our latest Kit improved design and per- 
formance 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, com- 
plete with easy to follow instructions and 
built in Jack Socket for use with Earphones 
or Amplifier. 
ONLY 68/ -. P. & P. FREE U.K. ONLY. 

Postal Orders, Cheques to: 
Dept.P.W. 

Galleon Trading Co., 298A Lodge Lane, 
Romford, Essex. 

COMPLETE RANGE of Amateur Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

COMMUNICATIONS RECEIVERS: Ex- 
Govt. bargains in the £10 to £20 range, 
including: R209, PCR2, CR300, B40, B41, 
Murphy HF /MF, and others. Write or 
phone for details. P. R. GOLLEDGE, 
G3EDW, Glen Tor, Torrington, Devon. 
08 -052 2411. 

AUDIOSCAN -HI -FI loudspeaker systems 
for the home constructor, cabinet kits, new 
range of Peerless speakers, speaker kit 
systems and cross -over networks, BAF 
wadding and all necessary components. Free 
speaker fabric samples on request. Send 9d 
in stamps to: AUDIOSCAN, Dept. P.W., 
4 Princes Square, Harrogate. York . 

BOOKS & PUBLICATIONS 

TAPE RECORDING YEAR BOOK 
COMPLETELY NEW NINTH EDITION 

WITH COMPREHENSIVE CATALOGUE 
SECTION AND ARTICLES BY EXPERTS 

PRICE 10'6d. from 
7 ALVERSTONE AVENUE, 
EAST BARNET, HERTS. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 7/8 p/p 9d. 
1155 set Circuit and Notes .. .. 7/6 p/p ad. 
H.R.O. Technical Instructions .. 6/8 p/p 9d. 
38 set Technical Instructions .. 6/6 p/p id. 
46 set Working Instructions.. .. 6/6 p/p ad. 
88 set Technical Instructions .. 7/6 p/p 9d. 
BC.221 Circuit and Notes .. 6/6 p/p 9d. 
Wavemeter Class D Tech. Instr. .. 6/6 p/p 9d. 
18 set Circuit and Notes .. 6/6 p/p 9d. 
BC.1000 (31 set) Circuit and Notes .. 6/6 p/p 9d. 
CR.100/13.28 Circuit and Notes .. 16/6 p/p 1/- 
R.107 Circuit end Notes .. 7/6 p/p 9d. 
AR.88D Instruction Manual .. .. 16/6 p/p 9d. 
62 set Circuit and Notes .. .. 7/6 p/p 9d. 
Circuit Diagram 5/6 each post tree, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.346 
(E.M.P.), BC.624, 22 set. 
Colour Code Indicator.. . 2/6 p/p 6d. 
52 set Sender and Receiver circuits 8/- post free 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Mail order only to: 
INSTRUCTIONAL HANDBOOK 

SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

EDUCATIONAL 
BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing 
and maintenance. T.T.E.B., City and Guilds, 
etc.: highly informative 120 -page Guide - 
free. CHAMBERS COLLEGE (Dept. 857K), 
148 Holborn, London, E.C.1. 

EDUCATIONAL 
(continued) 

TELEVISION 
This private College provides efficient theoretical and prac- 
tical training in Radio and TV Servicing. One -year day courses, 
commencing in Sept., January and April, are available for 
beginners, and shortened courses for men who have had 
previous training. Write for free prospectus to:- 
London Electronics College, Dept. LX /4. 20 Penywern 
Road, Earls Court, London, S.W.5 Tel. 01 -373 8721 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electronics. 
Expert tuition for City & Guilds 
(Telecoms Techn's Cert. and Radio 
Amateurs') R.T.E.B., etc. Many 
non -exam courses incl. Closed cir- 
cuit TV, Numerical control & 
Computers. Also self -build kit 
courses -valve and transistor. 
'Write for FREE prospectus and find out 
how ICS can help you In your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS ROAD, LONDON. SW8 

CITY & GUILDS (electrical, etc.) on "Satis 
action or Refund of Fee" terms. Thousands 

of passes. For details of modern courses in 
all branches of electrical engineering, elec- 
tronics, radio, TV, automation, etc., send 
for 132 -page Handbook -FREE. B.I.E.T. 
(Dept. 168K), Aldermaston Court, Alder- 
maston. Berks. 
RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technolor'y, Newport. Mon. 

APPOINTMENTS 

CAREERS IN 
SCIENCE AND 
ENGINEERING 
Exciting and rewarding opportunities 
in these fields are almost unlimited 

Write now for details of the following 
courses offered by:- 

BOURNEMOUTH COLLEGE 
OF TECHNOLOGY 

UNIVERSITY OF LONDON 
EXTERNAL DEGREES 

B.Sc. General (Hone.)- Mathematics, 
Physics, Chemistry, Botany, 
Zoology, Statistics 

B.Sc. (Eng.) (Hons.) -Electrical 
(including Electronics) 

These courses are suitable for both 
men and women. 

Study by the Sea in Britain's 
foremost international and cultural 
resort. 

For prospectus apply to: 
The Principal, Room 69, 
College of Technology, Lansdowne, 
Bournemouth, BH I 311. Tel. B.20844 

SITUATIONS VACANT 

Radio 
Operators 

There will be a number of vacancies in the 
Composite Signals Organisation for experi- 
enced Radio Operators in 1971 and in subse- 
quent years. 

Specialist training courses lasting approxi- mately nine months, according to the 
trainee's progress, are held at intervals. 

During training a salary will be paid on the following scale: - 
Age 21 £800 per annum 

22 855 ,. 
23 8 
24 925 .. 
25 and over 965 

Free accommodation will be provided at 
the Training School. 

After successful completion of the course, 
operators will be paid on the Grade 1 scale: - 

Age 21 £ 965 per annum 
22 1025 .. .. 
23 1085 ., ,. 
24 
25 (highest 

1145 .. .. 

age point) 1215 
then by six annual increases to a maximum 
of £1,650 per annum. 

Excellent conditions and good prospects Of 
promotion. Opportunities for service abroad. 

Applicants must normally be under 35 
years of age at start of training course and must have at least two years' operating 
experience. Preference given to those who 
also have GCE or PMG qualifications. 

Interviews at intervals throughout the year. 
Application forms and further particulars horn:- 

RECRUITMENT OFFICER, 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. GL52 5AJ 
Tel: No. Cheltenham 21491 Ext 2270 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you 
security and much better pay. Elem. and 
adv. private postal courses for C.Eng., 
A.M.E.R.E., A.M.S.E. (Mech. & Elec.), 
City & Guilds, A.M.I.M.I., A.I.O.B., and 
G.C.E. Exams. Diploma courses in all 
branches of Engineering -Mech., Elec., 
Auto.. Electronics, Radio. Computers, 
Draughts.. Building, etc. For full details 
write for FREE 132 page guide: BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY, (Dept. 169K). Aldermaston 
Court, Aldermaston. Berks. 

TV and Radio, A.M.I.E.R.E., City R 
Guilds, R.T.E.B. Certs., etc on 'Satisfac- 
tion or Refund of Fee' terms. Thousands of 
passes. For full details of exams and home 
training Courses (including practical equip- 
ment) in all branches of Radio, TV, Elec- 
tronics, etc. Write for 132 page Handbook 
-FREE. Please state subject. BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY (Dept 137K). Aldermaston Court. 
Aldermaston. Berks. 

METAL WORK 
METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHIL - 
POTTS METAL WORKS LTD., Chapman 
Street, Loughborough. 
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ELECTRICAL 

240V611 

Et,ECTRHEITE 

ANyw 
BEST EVER 200/240 VOLS "MAINS" 

SUPPLY FROM 12 VOLT CAR BATTERY 

Exclusive World Scoop Purchase. The fabu- 
lous Mk. 2D American Heavy Duty Dyna- 
motor Unit with a Massive 220 watt out- 
put and giving the most brilliant 200/240 
volt performance of all time Marvellous 
for Television, Drills, Power Tools, Mains 
Lighting, AC Fluorescent Lighting and all 
200/240 volt Universal AC /DC mains equip- 
ment. Made at tremendous cost for U.S.A. 
Govt. by Delco -Remy. This magnificent 
machine is unobtainable elsewhere. 
Brand New and Fully Tested, only £4.19.4, 
plus 10 /6 postage. C.O.D. with pleasure. 
Money back if not delighted. Please sand 
s.a.e. for interesting illus. details. 
Dept. PW STANFORD ELECTRONICS. 
Rear Derby Road, North Promenade. 
Blackpool, Lancashire. 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 
YORKS. Tel. Heckmondwike 4285 

Amplifier Units Type A1413. Complete with 
Valves Type 5Z4 and 6V6GT. 230 -250 Volt 
50 cycles. Transformer Class Condition. 
Untested 25/ -. Carriage B.R.S. 15/- 
Air Mileage Units complete with 24 volt 
Motor and Gears etc. Clean condition. 
Untested. less Relay 15/ -. Carr. B.R.S. 12/ -. 
Special Sale of New C.V. Valves. Removed 
from units. 12 months Guarantee. P/P on any 
Valve 9d. 
CVI38 2/- CV1402 /- CV455 2/- CV284 1/- 
CV287 1/- CV345 1/- CV455 2/- CV136 2/- 
Speakers P.M. All 3 ohm. Perfect condition. 
removed from TV sets. P/P on any Speaker 
4/ -. 6 inch Round 3/ -. 5 inch Round 3/ -. 
8 x 5 Elliptical 6/ -, 7 x 4 Elliptical 5/ -, 6 x 4 
Elliptical 3/ -, Slot Speakers 8 x 2f Elliptical 
3/ -. 
AW43 /80 T.V. Tubes. Good Picture. No 
Guarantee £1. Plus carriage 15/ -. 
Reclaimed T.V. Tubes with 6 months Guarantee 
17" Type AW43 /80, AW43 /88. £2 each. 
MW43/69 30/ -. All Tubes 15/- carriage. 
Silicon Rectifiers. 500 MA. 800 P.I.V. 2/6 or 
24/- Per doz. Post Paid. 
Jay Earpieces, Magnetic. 8 ohms. Small or 
Large Plug. 1 /I1 Post Paid. 
Top Grade Mylar Tapes 7 inch Long Play 14/ -. 
7 inch Standard 1116. 5 inch Standard 7/9. 
5 inch Long Play 10 / -. Post on any Tape 1/9. 

Panel of 19. mixed Parts 7/6 Post Paid. Ex 
Units. Panels of Resistors and Condensers. 
9/- Post Paid Ex Units. 
Complete Untested 17 inch T.V. Sets 12 
Channel 50/- carriage £1. 
Aircraft Sighting Head. with Gyro Unit. 
Condition Fair. 18/6. Carriage B.R.S. 12 / -. 
VALVE LIST -Ex Equipment, 3 months' 
guarantee. Single Valves Post 7d., over 3 

Valves p. & P. paid 

ARP12 1/6 PCL82 4/- 6B8 1/6 
EB9I 9d PL36 5/- 6BW7 2/6 
EBF80 3/- PL81 4/- 6U4 5/- 
ECC8I 3/- PY81 1/6 10P 13 2/6 
ECC82 3/- PY33 5/- 20D1 3/- 
EF50 1/- PY82 1/6 20P1 5/- 
EF91 9d PZ30 5/- 20P3 2/6 
EY86 5/- U191 5/- 30PL1 5/- 
PCC84 2/- U251 5/- 30F5 2/6 
PCF80 2/- 
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NEW RANGE U.H.F. TV AERIALS 
All U.H.F. aerials new fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element. 40/ -. 
11 element, 47/6. 14 element, 55/ -. 18 
element, 62/6. Wall Mounting with Cranked 
Arm, 7 element. 60/ -. 11 element, 67/ -. 
14 element, 75/ -. 18 element, 82/6. Mast 
Mounting with tin. clamp. 7 element, 42/6. 
11 element, 55/ -. 14 element, 62/ -. 18 element, 
70/ -. Chimney Mounting Arrays, Complete. 
7 element, 72/6. II element, 80 / -. 14 element, 
87/6. 18 element, 95/ -. Complete assembly 
instructions with every unit. Low Loss 
Cable, 1/6 yd. U.H.F. Preamps from 75/ -. 
State clearly channel number required on all 
orders. 

BBC - ITV AERIALS 
BBC (Band 1). Loft, 25/ , 
External S /D, 30/ -. "H" 
£2.15.0. ITV (Band 3). 
3 element loft array, 30/ -. 
5 element, 40/ -. 7 element. 
50/ -. Wall mounting. 3 ele- 
ment, 50/ -. 5 element. 55/ -. 
Combined BBC /ITV. Loft 
I + 3, 40/ -: 1 + 5, 50/ -: 
1 + 7, 60/-; Wall mounting 
I + 3, 60/ -: 1 + 5, 70/ -: 
Chimney 1 + 3, 70/ -: 1 + 5. 
80 / -. 
VHF transistor pre -amps. 
75/ -. 

COMBINED BBC' - ITV - BBC2 
AERIALS 1 + 3 + 9. 70/ -. I + 5 + 9. 80 / -. 
I + 5 + 14, 90/ -. I +- 7 + 14, 100 / -. Loft 
mounting only. 
F.M. (Band 2). Loft S /D, 17/6. "H ". 35/-. 
3 element. 57/6. External units available. 
Co-ax. cable 8d. yd. Co-ax. plugs, 1/6. Outlet 
boxes, 5/ -. Diplexer Crossover Boxes. 17/6. 
C.W.O. or C.O.D. P. & P. 6/6. Send 6d. 
stamps for illustrated lists. 
Callers aelcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 

40 -41 MONARCH PARADE 
LONDON ROAD, MITCHAM, 

SURREY 01 -648 4884 

Est. 1943 JOHNSONS Tel: 24864 

New! CV2 -a unique triple - purpose 
VHF kit for the Amateur enthusiast. 
Integrated converter, receiver, and 
tuner -feeder. Fantastic single trans- 
istor performance! Comprehensive kit 
of high grade parts with three coils 
covering 80 -178M Hz, 9v battery, etc., 
together with simplified diagrams and 
instructions. Price complete, £4, post, 
packing and insurance paid, direct 
from makers. S.A.E. for literature. 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 

Please mention 
PRACTICAL 
WIRELESS 

when replying to 
advertisements 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
IR5 6/8 DL94 6/9 EL84 4/9 PL504 13/3 
185 4/8 DL96 7/- EY51 7/- PY32 10/- 
1T4 2/9 DY86 6/8 EY86 6/8 PY33 10/- 
384 6/9 DY87 6/8 EZ80 4/8 PY81 6/- 
3V4 5/9 EABC806/9 EZ81 4/6 PY82 6/- 
6/30L2 11/6 EBC33 7/9 KT61 9/8 PY83 6/8 
6AQ5 4/3 EBC41 9/8 KT66 18/8 PY88 8/8 
6V6° 8/- EBF80 6/- N78 17/- PY800 7/- 
281.6°T 4/6 EBF89 6/9 PABC80 6/9 PY801 6/9 
30FL1 18/9 ECCBl 8/6 PC86 10/8 R19 8/3 
30FL1214/8 ECC82 4/- PC88 10/8 U25 12/9 
30P4 11/6 ECC83 4/9 PC900 7/- U26 11/8 
30P19 11/6 ECC85 5/- PCC84 6/8 U191 18/- 
30PL1 14/6 ECH35 5/6 PCC89 8/11 U193 8/8 
30PL1318/9 ECH81 6/9 PCF80 6/11 U251 14/- 
CC1135 18/- ECL80 6/6 PCF801 6/6 U301 10/- 
CL33 17/8 ECL82 8/8 PCF802 8/9 U329 14/- 
DAC32 6/9 ECL83 8/- PCL82 6/9 UABC80 8/- 
DAF91 4/8 ECL86 7/6 PCL83 11/9 UBC41 8/8 
DAF96 8/9 EF37A 6/- PCL84 7/- UBF89 8/8 
DF33 7/6 EF39 4/8 PCL85 8/6 UCC85 7/8 
DF91 2/9 EF80 4/6 PCLS6 8/- UCH81 6/6 
0F96 6/9 EF85 5/9 PFL20011/- UCL82 8/9 
DK32 6/9 EF86 6/1 PL36 9/8 UFai 10/8 
DK91 6/8 EF89 4/9 PL81 8/- L'F89 8/- 
DK92 8/8 EF183 6/6 PL82 6/9 UL41 11/9 
DK96 7/8 EF184 6/8 PL83 6/8 UL84 6/8 
DL35 4/9 EH90 6/- PL84 8/- UY41 7/- 
DL92 5/9 EL33 9/8 PL500 19/9 UY85 0/8 
Postage on 1 valve 9d. extra. On 2 valves or more, postage 
6d. per valve extra. Any insured parcel against damage In 
transit 6d. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

AUDIO EFFECTS 
5 SHAW LANE, HALIFAX YORKS 

Buy with confidence and obtain the right results. 
Refunds without question if any of our products 
fail to give 100% satisfaction. 
AMATEUR BANDS ALL TRANSISTOR 
SUPERHET RECEIVER KIT. No fuss, 
no drilling. lust fit the components on our 
printed circuit. Slow Motion tuning. Simple 
IF alignment. Perspex front panel. Push pull 
AF amp drives your 8 -15 ohm speaker. Amp 
can be used seperately. Designed to accept a 
BFO signal. Uses Denco plug in coils 2T. 
0.5 to 1.54 Mhz 3T. 1.67 to 5.3 Mhz 4T. 
5.0 to 15 Mhz 5T. 10.5 to 31.5 Mhz Range 3T 
normally supplied with kit. Uses 9 volt battery. 
Easy step by step instructions. Complete Kit. 
£8.19.6 plus 5/6 P. P. & Ins. Extra ranges 12/- 
per range. 
POWER CONTROLLER. Power at your 
finger tips. Not merely half wave control but 
full wave. A single variable control gives zero 
to full power. Uses latest 15 amp 3kW triac 
and special triggering device. Ideal for all 
types of lighting, fires, motors, drills, etc. 
Complete with box, power socket. cables. etc. 
In kit form with easy to follow instructions 
£6.9.6. Ready built £9.4.6 plus 5/6 P. P. & Ins. 
REVERBERATION AMPLIFIER. Self con- 
tained transistorised. battery operated. An 
entirely different approach to sound reproduc- 
tion. Normally, sound reproduction from a 
single source, has a flat one dimensional effect. 
With this unit, proper sound delay through 
reverberation. tones, are created with a truly 
third dimension for concert hall originality. 
Two controls adjust volume and reverberation. 
Simply plug microphone, guitar, etc., in, and 
the output into your amplifier. Supplied in a 
beautiful walnut cabinet 7 }in x 3in x 41in. 
£10.4.0 plus 6/- P. P. & Ins. 
VOX SWITCH. This sound operated switch 
is ideal for mobile TX work. tape recorder 
switching, etc. You speak, it switches. High 
and medium imp. inputs. AF take off point. 
Drives your 12 volt relay. In kit form with 
full instructions 42/6. Ready built, tested and 
guaranteed. 62/6, plus 2/6 P. P. 
METRONOME UNIT. Variable beat. Listen 
while you play and keep in time. Easily built. 
pocket size with personal mini earphone. In 
kit form 27/6, post paid. Ready built in an 
attractive black and white polythene case, 37/6 
post paid. 
MORSE OSCILLATOR. PC board, tran- 
sistors, high stab. components, battery carrier, 
ear piece. Adjustable tone. Just attach your 
key. Drives phones or speaker. In kit form 
17/6 post paid. Ready built in similar case as 
above 25/- post paid. 
STRAIGHT FROM THE PRESS. Latest 
Mullard manual: Audio Amps, FM tuners. 
Stereo decoder, Receiver circuits, Hi Fi Tape, 
etc. etc. 32/6 post paid. 
JUST ARRIVED IN STOCK. Texas tran- 
sistors. Complementary symmetry. Driver. 
NPN, PNP output. The set of three ONLY 
6/6 post paid. 
Free lists with every order. For lists only send 
1/6 (deductible from first order). 



AMPLIFIER FOR MAGNAVOX TAPE DECKS -4 TRACK 

Chassis 12f x 54 x 4401. 
high. Plastic front panel 
finished in Black and 
"Silver ". 200 -250 A.C. 
Record /Playback amp. 
switch: Off /On -Tone: 
Vol. /Mc.; Vol. /Gram 
Mic. Input; Gram. Input; 
Valves 6BR7; 12AX7; 
EM84: EL84 and EZ80,. 
Separate Output Trans- 
former (Already wired to 
amp). PRICE £12 (10 /- 
P. & P.). 3 -ohm speaker 
7" x 4" 16/- extra. 

STEREO AMPLIFIER type HV -2x 3 Watts 
Fully built. On off. sep. vol. and tone each 
channel 12 x 4} X 6in. high. EZ80. 2 X ECL86. 14Ç for 3 ohm speakers, double wound main trans. 
fixing flanges and base plate, suitable for crystal 
cart, tuner etc. £610.0 (8/- p. x p.) 
Superior version - separate base, treble & vol. 

channel with mono /stereo switch 15/- extra It 
STEREO AMPLIFIER type RC- 
2 x 3 Watts 
Fully built. 2" x UCL82, metal rect: ganged vol. 
and tone cont: on-off. balance. 11 x 34 x 4in. 
high. Double wound mains trans. with supporting 
brackets. For 3 -ohm speakers. £6 (8/- P. & p.). 

MONO GRAM CHASSIS 3 WATT 
3 Wave band long -med- short. Gram., 200 -250v AC 
Ferrite aerial. Chassis 13 x 7 x 5in. Dial 13 x 4in. 
Double wound mains transformer 5 valves ECHI1 
EF89, EBC81, EL84, EZ80. Price £10.12.6. 
(7/6P. & p -) Output trans. for 3-ohm speaker. 

NEW TAPE AMPLIFIER for 4 track H.S.R. Deck TD2. Mains and output 
Trans. IO" x 6" x 4" overall. Rect; ECC83, EL84. Mike and Gram Inputs. 
£7.5.0 (10/- P. & P.). For 3 -ohm speaker. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please. 

YOUR CAREER in 
RADIO & 

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

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 
1170 

BRITISH NATIONAL RADIO SCHOOL 

SEMICONDUCTORS 
BRAND NEW AND FULLY GUARANTEED 

1N914 1/6 2N2906 8/- ACY28 4/- BD121 
1N916 1/6 2N2906A e/8 AD140 8/- BD123 
18021 4/- 2N2923 8 8 AD149 11/8 BD124 
18025 al- 2N2924 8/6 AD161 7/8 BF115 
18113 8/- 2N292b 8/8 AD162 7/8 BF117 
18120 ß/8 2N2926 AF114 6/- BF167 
18121 26 Green 8/- AF116 6/- BF173 
18130 ß%8 Yellow 2/9 AF117 BF180 
16131 26 Orange 8/9 AF118 18%e BF181 
18132 ß%8 2N3011 18/8 AF124 46 BFI84 
1844 8/- 2N3053 6/8 AF125 4%8 BF194 
20801 4/- 2N3064 12/6 AF126 4/- BFK12 
2Gs02 4/- 2/43055 16/- AF127 BFxls 
20303 4/- 2N3702 3/6 AF139 7/8 BFX29 
2037] 8/- 2513703 4/8 AF181 8/8 BFx30 
231896 4/- 2613704 4/8 AF186 11/- BF/135 
2N897 2/43705 4/-- AF239 7/8 BFX43 
2N698 4/6 2N3706 4/6 A8Y26 6/8 BFX44 
251706 8/8 2N3707 4/-- A8Y27 8/8 BFX84 
2N706A 2/6 2N3708 3/6 A8Y28 6/8 BF185 
2N708 4/- 2N3709 8/6 A8Y29 6/8 BFX86 
2N929 6/8 2N3710 4/-- A8820 BF187 
2N930 7/- 2N3711 4/-- A8Z21 7%8 BFx88 
2N1090 6/6 2313819 9/-- BA102 BFY10 
2N1091. 6/8 2N3820 28/6 BAX13 1%8 BFY17 
2N1181 5/6 2N3906 7/6 BAX16 1/9 BFY18 
2N1132 6/6 2N4058 5/6 BAY31 1/8 BFY19 
2N1302 8/8 2N4069 6/-- BAY38 8/8 BFY20 
2N1303 8/8 2N4060 6/-- BC107 8/8 BFY41 
2N1304 4/6 21,14061 4/6 BC108 8/6 BFY43 
2N1306 4/6 2N4082 4/6 BC109 8/6 BFY50 
2N1306 a/- 2x4254 8/6 BC113 8/8 BFY51 
2N1307 6/- 2N4255 8/6 BC116 12/6 BFY52 
2N1308 8/- 2N4284 8/6 BC118 8/8 BFY78 
2N1309 8/- 2/44285 8/6 BC125 11/- BFY77 
0,11507 6/6 2N4286 8/8 BC126 11/- BFY90 
2N1613 6/- 2614287 3/6 BC147 B8x19 
IN 711 8/8 2N4288 3/6 BC148 áié BS120 
2N1889 6/6 2X4289 3/6 BC149 3/6 B8$21 
2N1893 8/6 2144291 8/8 BC167 8/8 B8126 
23(2102 15/- 2N4292 8/8 BC168B 8/8 B8127 
2N2147 14/6 40361 12/6 BC168C 8/9 B8x28 
251.2148 15/6 40362 14/6 BC169B 8/8 1381729 
2N2160 12/6 3/4128 18/6 BC169C 8/9 B8Y26 
2N2193 5/6 351140 19/8 BC182L 4/8 B8Y27 
2N2193A 5/6 3/4141 81/8 BC212L 6/- BSY28 
2N2194A 5/6 3/4142 16/6 BCY30 6/8 B8Y29 
2N2217 5/8 AAZ13 ß/- BCY31 6/8 B8Y38 
2N2218 6/6 AAZ16 2/6 BCY32 7/6 B8Y39 
2N2219 8/8 AAZ17 2/6 BCY33 4/- BSY40 
2N2220 AC107 8/- BCY34 4/8 B8Y61 
2N2221 6/- AC126 4/- BCY38 4/6 BSYb2 
2N2222 6/6 AC127 6/- BCY39 7/6 BBY63 
2N2368 IV- AC128 4/- BCY40 6/6 BBY64 
2N23130 8/- AC178 6/- BCY42 8/- B8Y96A 
2N2369A 5/6 AC187 18/- BCY43 8/- BY100 
2N2639 4/6 AC188 18/- BCY54 7/8 BYXIO 
2/42540 4/6 ACY17 6/- BCY70 BYZ30 
2N2646 11/6 ACY18 6/- BCY71 8%8 BYZ11 
2X2904 8/- ACY19 6/- BCY72 9/- BYZ12 
2N2904A 8/- ACY20 6/- BDY20 85/8 BYZ13 
0N2905 8/- ACY21 6/- BD116 86/- MJ480 
2N2905A 9/- ACY22 4/- 

PLESSEY 
INTEGRATED 

CIRCUITS 
HL402A 42/6 
HL403A 49/8 
Data Sheets 2/- 

M U L LARD 
INTEGRATED 

CIRCUITS 
TAA241 Opera- 

tional Amplifier 47/8 
TAA243 Opera- 

tional Amplifier 47/6 
TAA 263 Linear 

AF AmplIBer 15/6 
TAA 300 Linear 

A.F. Amp 47/6 
TAA 320 Most LP 

Preamplifier 16/6 
TAA 350 Wide - 

band Lim 
Dit. Amp 461 - 
Data Sheets 1/- 

SPEAKERS (3 ohm) 
loin, z Ban. 87/8. 
9in. z 41n. 28/6, 
Hin. z 5in. 19/6, 
7in. e 4in. 15/6, 
5in. z 8in. 12/6, 
Sin. 9/6, bin. 14/6, 
8in. 27/6, 12in. 39/6. 

Pool and Packing 2/9 

THERMISTORS 
3(53 (8TC) 25/6 
KI61 (1K) 2/6 
Various Mallard 
Thermietore in stock. 

Send 2/6 for new 
comprehensive catalogue. 
P.P. for Components 1/6 
per order. 

17/6 
21/6 
12 /- 
5/- 

10/8 
56 
7%8 

éi4 
7/6 

4%8 
4/6 

18/8 
B/- 

19/8 

8%8 
7/6 

8/8 
8/8 

4/6 
4/8 
4/6 
4/6 

13/6 
10/- 
19/8 
4/6 
4/6 
4/8 
8/6 

11/6 
126 
SÌB 
3/6 
7/8 

10/8 
10/8 
6/- 

18/8 

4/- 
4/- 
4/- 

4/6 
6/6 
8/6 
9/- 
8/6 

10 /8 

4/8 
5/6 

7/8 
6/- 
5/- 

20/6 

MJ481 97/6 
MJ490 88/8 
MJ491 29/6 
MPF102 8/6 
MPF103 7/6 
MPF104 7/8 
MPFI05 7/6 
NKT0013 8/6 
NKT2I6 7/6 
NKT217 8/6 
NKT261 4/- 
NKT262 4/- 
NKT264 4/- 
NKT271 4/- 
NKT272 4/- 
NKT274 4/- 
NKT275 4/- 
NKT281 5/5 
NKT403 16/- 
NKT404 19/8 
NKT406 15/- 
NKT613 6/6 
NKT674 5/- 
NKT677 6/- 
NKT713 6/- 
NKT773 6/- 
NKT781 8/- 
NKT20329 8/6 
NKT8011115/6 
NKT8011219/8 
NKT8011388/8 
0A6 8/8 

OA70 1/6 
OATS 9/- 
OA79 1/9 
OASI 1/6 
OA86 1/6 
OA90 1/6 
OA91 1/6 
0A95 1/8 
0A200 ß/- 
0A202 2/- 
OCIO 6/6 
OC26 10/6 
OC29 15/- 
0035 6/6 
0036 6/6 
0044 4/- 
0045 2/6 
0071 ß/6 
0072 2/6 
OC75 4/6 
0081 4/- 
0083 4/6 
00811) 4/6 
0084 6/- 
00139 6/6 
00140 6/6 
00200 6/6 
OC201 7/6 
0C202 10/6 

THYRISTORS 
1 AMP: 50V 5 / -, 100V 5/6, 200V 7/ -, 400V 9/6. 
3 AMP: 50V 6 / -, 100V 7/6. 200V 8 / -, 400V 10/6. 
ZEN/IRS. 14 WATT 2.7 -33V 4/6. 

400m /w 3.0 -33V 4/ -. 1 Watt. 2-4v -200, 7/6. 
INTEGRATED CIRCUITS- R.C.A. 
CA3005 80/ -, CA3011 20 / -, CA3012 25/ -, CA3013 80/ -, 
CÁ3014 80 / -, CA3018 85/ -, CA3019 25/ -, CA3020 27/6, 
CA3021 42/6, CA3022 86/ -, CA3023 32/6, CA3028 27/6, 
CA3028 A26 / -, CA3028B 85 / -, CA3036 36/ -, CÁ3036 80/ -, 
CA300 84/ -, CA3046 85/ -, CA3048 68/6, CÁ3061 86( -. 
FAIRCHILD 
L900, 914 11/ -, L923 14/ -, L701C 17/6, L702C 45/ -, 
L709C 87/6 
DATA SHEETS FOR RCA DEVICES 5/- PER TYPE. 
G.E. INTEGRATED CIRCUITS 
PA230 27/6, PA234 28/6, PA237 45/ -, PA248 57/6. 
Data Sheet 1/ -. 
Presets std., horix. or vert. 1/6 
Potentiometers. Log/Lin 

8/9 
each 

MFD V Price MFD V Price MFD V Price 
1 15 1/6 25 10 1/6 200 6-4 1/9 
1 40 1/9 25 25 1/6 200 16 2/- 
2 15 1/6 25 50 1/6 250 '25 2/9 
2 350 2/- 32 13 1/6 250 50 8/9 
2.5 16 1/9 32 450 616 320 10 1/6 
4 15 1/6 40 6.4 1/6 400 16 2/9 
4 40 4/9 40 16 1/6 500 6 ß/6 
4 350 2/3 50 12 1/6 500 25 8/9 

15 1/8 50 1 6 600 0 4/9 
0.4 6-4 1/9 50 50 8/- 840 18 8/6 

18 1/6 64 25 1 6 1000 16 4/- 
40 1/6 80 6.4 1 6 1000 25 5/- 

450 8/- 80 16 1 6 1000 50 7/8 
1 15 1/6 100 6.4 1/6 2000 25 8/6 
1 25 1/6 100 II 1 6 2000 50 12/6 
1 5 '25 1/9 100 25 2 - 2500 25 9/6 
1 18 1/6 100 60 2/6 5000 25 12/6 
25 6.4 1/6 125 4 1 6 6000 50 19/6 

VERBOARD 
-15 Matrix 1 Matrix 

Slin. x 33ín. 8/8 4/- 
2511. X 5in. 4/8 4/9 
33in. x 31in. 4/8 4/9 
311n. x 5in. 6/6 5/6 
25in. x 17in. 12 /6 
35in. x 171n. 16 /- 91/6 
Cutter 9/- 

RESISTORS 
S watt 6 %. 4d. 
4 and 4 watt 5% 6d. 
1 watt 10%. 66. 
2.5 watt 5% 1/6 

watt 5% 9/- 
10 watt 5%. 2/6 

A. MARSHALL & SON 
28 CRICKLEWOOD BROADWAY, LONDON N.W.2 

01- 4520161/2/3 CALLERS WELCOME 
Post A Packing U.K. only 116. Europe 5 / -. Commonwealth (Air) I3 /- 
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t Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 

Tel. PARK 5641/2/3 

OA2 8/6 6A V6 6/- 69_18 - 
0A3 9/- 6AW8A11/- 69_22 6/6 
OB2 6l8 BBAB 4/6 69_23 16/8 
OB3 10/- 6BE8 6/- 69_24 18/6 
0C3 7/- BBFS 16/- 69_25 16/- 
003 6/8 8BF8 9/- 6F26 7/- 
1B3GT 7/6 BBGBG 12/- 69_28 14/- 
1L4 8/8 6B116 8/8 69_29 6/6 
154 6/6 613J 8/6 6F30 7/- 
1115 7/- 6BK7A 10/- 6J4 9/6 
184 6/8 BBLB 7/- 6J5GT 8/- 
185 6/- 6855 6/6 6J7 8,6 
1T4 4/6 8BN6 8/- 6K80T 10/- 
1174 8/- 6BQ5 6/- 6K7 6/6 
1135 9/6 6BQ7A 7/6 6K8G W- 
W2 9/- 6858 18/- 6K23 10/- 
111213 7/6 6B87 26/- 6525 161- 
21321 6/6 6BW6 16/- 6L66T 9/- 
3A4 4/- 6BW7 13/6 6L7 6/6 
3B28 42/5 63X6 6/- 6L18 8/- 
3119_1 66/- 6326 6/6 6L1)20 6/6 
3Q4 8/- 6C4 6/- 6N7GT 7/- 
384 7/- 6C5GT 7/- 6P1 12/- 
3V4 8!- 6CA4 6/8 6E25 81/- 
5R4GY 11/- 6CA7 10/8 6P28 12/8 
51340 8/- 6CB6 5/6 6Q7 7/6 
5U4GB 7/6 6CD6GA 657G 7/- 
5V4G 8/- 83/- 682 8/- 
5Y30T 6!- 8C07 p/- 884A 11f- 
5Z3 9/- 6CH6 11/- 68A7 7/6 
8Z4GT 8l- 6CL6 10,'- 6807 6/6 
6/30L2 16/- 80W4 12/8 68J7 7/6 
6A B4 6/6 6CY5 8/- 68K7 6/8 
6AF4A 9/6 6CY7 12/- 68L7GT 6/6 
6AG7 7/6 603 8/- 88N7GT 6/- 
6AH6 10/- 6DC6 13/6 68Q7 8/- 
6AJ8 5/9 6DK6 8/6 6857 7/6 
6AK5 8/- 6DQ6B 12/- 6T8 6/6 
6AK6 11/6 6D84 16/- 6U4GT 12/6 
6AL3 8/8 BEAR 11/- 6138 7/- 
6AL5 8!8 6EH7 6/6 6V6GT 6/6 
6AM5 5/- 65J7 7/- 6X4 6/- 
BASIC 4/6 6EW8 18/- 6X5GT 3/6 
6AQ5 6/6 6F1 14/- 6X8 11/- 
6AQ6 10/- 69_5 8/- 6Y6G 18/- 
6A55 6/6 MG 6/- 7Y4 12/- 
BARB 8/8 6E11 6/6 9BW6 8/8 
6A88 7/- 6F12 4/6 10C2 10/- 
6A870 16/- 69_13 7/- 1001 8/- 
6AT6 5/- 6F14 12/- 1002 8/- 
6AU6 5/- 69_15 11/- 109_1 16/- 

TRANSISTORS 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail- Orders to the Head Office 

When sending cash with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/6. No C.O.D. orders accepted 
PLEASE NOTE THAT THE VALVES OFFERED BELO% ARE NOT NECESSARILY OF U.K. ORIGIN 

109_9 
109_18 ß/- 
10L1 8/- 
10LD1111/- 
10P18 11 /- 
10P14 80 /- 
12Aß5 10 /- 
12AC6 7/6 
12ÁD8 7/8 
12A15 8/- 
12AQ5 8/- 
12AT6 6/- 
12ÁT7 6/6 
12AÚ8 5/6 
12AÚ7 6/- 
12AV6 8/- 
12AV7 9/- 
12AX7 6/- 
12AY7 18/8 
12B4Á 10/- 
12BA6 6/6 
12ßA7 6/6 
1213E6 6/6 
12ßA7 6/6 
12BY7 10 /- 
12K5 10 /- 
12570T 7/- 
12Q7G 6/- 
12877 5/- 
12807 7/- 
12857 5/- 
12517 9/- 
12857 8/- 
128L7GT8/- 
128N70T8/- 
128Q7 8/- 
12857 6/6 
1487 18 /- 
20131 9/- 
20L1 20 /- 
20P1 10 /- 
20P3 12/- 
20P4 80 /- 
20P5 201- 
2105 9/- 
25LBGT 7/6 
25Z40 6/- 
25Z6GT 10 /- 
30A5 8/- 
30AES 8/- 
3001 8/8 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
40('1 15 - 90CV 26;- 13170 8;8 ECFb3 16,- 
30C17 18/- 807 8/8 DY70 12/- 509_86 12/6 
30C18 15/- 811A 80/- 11Y88 6/8 E11F80480/- 
30F5 17/- 812A 66/- DY87 7/- ECHO. 13/- 
30FL1 16/- 813 75/- DY802 10/- ECH81 5/9 
30E1.12 18/6 886A 14/- ESEL 66/- 5CH83 8/8 
30FL13 10/- 5643 12/- E88CC 8/- .ECH84 9l- 
30FL1416/8 6080 87/8 E1301. 90/- ECL80 9/- 
30L1 7/- 6146 80/- 5180F 18/- EC181 
SOLIO 17/- 614613 47/6 EABC80 6/6 501.82 
30L17 17/- 6267 8/8 EAF42 10/- ECL83 
80P12 16/- 6360 26/- EBC33 9/- ECL84 
30P18 7/- 6939 42/- EBC41 10/6 ECL86 
30P19 15/- 7199 15/- EBC81 8/8 5111.88 
30PL1 15/6 7360 86/- EBC90 6/- EF39 
30PL13 18/- 7586 86/- EBC91 6/- EF40 
30PL14 17/- 9002 6/6 E8F80 8/- EF41 
35A3 10/- 9003 10/- EBF83 8/8 EF42 
35A5 11/- AZ31 10/- EBF89 6/6 EF80 
3585 13/- AZ50 18/- 5053 10/- 5E83 
35C5 7/- CBL1 16/- EC86 12/- EF85 
35D5 18/- CBL31 17/- 5C88 12/- 5E86 
35L6GT 9/6 CY81 7/- EC90 6/- EF89 
85W4 6/- DAF4111/- EC92 8/6 RF91 
85Z8 11/- DAF91 6/- 5C93 9/6 EF92 
35540 6/- DAF92 9/6 5C035 17/- EF93 
35250T 7/6 DAF98 7/9 F.CC40 11/- EF94 
50A5 18/- DF96 7/9 5CC81 8/8 EF95 
5085 7/- D540 10/- 5CC82 8/- EF96 
5005 7/- 0591 7/- ECC83 6/- EF97 
50CD6G80/- DK92 9/- ECC84 8/- 5E163 
50L60T 8/- DK96 8/- ECC85 6/8 5E164 
83A1 18/- DL91 6/8 ECC88 8/- 5F900 
85A2 7/6 DL92 7/- ECM 11/- 5E804 
90AG 48/- DL93 4/- ECM 4/- 5E811 
90AV 48/- DL94 8/- 5CC18911/- 5E812 
9001 12/- 01.95 8!- 50E80 7/- 5E814 
90CG 26/- DL96 7'9 ECF82 7/- 5590 

6%6 
12/6 
11/- 
10/8 

8/8 
8/- 

10/- 
12/6 
14/- 
6/- 

10/- 

8/8 
6/6 
4/6 
7/6 
4/6 
6/- 
8/- 
4/- 

10/- 
8/8 

2Ó/- 

/- 
16/8 
18/8 
6/- 

EL'J4 1 /8 
ELIO 9/6 
EIA1 11/- 
5142 11/6 
EL81 10/- 
EL83 8/8 
EL84 6/- 
F.L85 8/8 
EL86 8/6 
F.L90 8/8 
EL91 6/- 
EL95 7/- 
51.360 28/- 
E1.803 17/- 
E1.821 11/- 
ELL80 16/- 
EM34 16/- 
5571 12/6 
EM80 8/- 
EM81 8/8 
EM84 7/6 
EM87 11/- 
EN91 8/8 
EY51 8/- 
EY80 9/- 
EY81 8,/- 
EY83 11/- 
EY86 e/- 
EY87 8/8 
EY88 8/6 
5535 5/6 
EZ40 9/- 
EZ41 9/- 
E280 5/6 
EZ81 6/8 
EZ90 6/- 
0810C 1001- 
GY501 18/- 
GZ30 7/8 
GZ31 8/- 
0532 9/6 
GM 18/- 
0234 11/- 
HABC80 8/8 
HBC90 6/- 
BACH 8/- 
HF93 6/6 
HF94 5/6 
11590 6/6 
HL92 7/- 
111.94 8/- 

Retail Shop 
IS TOTTENHAM COURT ROAD 
LONDON W1 

Tel. LANghem 1413 

Open all day Saturday 

KT66 27/6 
KT88 88/- 
N78 21/- 
PABC80 8/- 
PC88 11/6 
PC88 18/- 
PC97 8/6 
PC900 9/6 
PCC84 7/- 
WEBS 8/- 
PCC88 12/- 
PCC89 10/6 
PCC189111- 
PCC805 17/- 
PCC80617/- 
PCE80016/- 
PCF80 6/6 
PCF82 8/9 
PCF84 9l- 
PCF87 18/- 
PCF80016/- 
PCF80110/- 
PCF802 10/- 
PCF805 16/- 
PCF806 18/- 
PCF80816/8 
FCH20014/- 
PCL81 10/- 
PCL82 7/9 
PCL83 18/- 
PCL84 8/9 
POL85 9/6 
PCL86 9/6 
PCL88 17/- 
PCL80018/- 
PCL801 15/6 
PD500 80/- 
PEN4DD8/- 
PEN46 7/- 
PEN45DD 

16/- 
PEN46 7/6 
PEN38310/- 
PEN38410/- 
PEN453DD 

11/- 
PENA4 8/8 
PF86 11/- 
PF818 17/- 
PFL20014/- 
PL33 7/- 

PL'J6 11/- 
PL81 9/8 
PL82 9/- 
PL83 el- 
PL84 71- 
PL302 16/- 
PL500 16/- 
PL504 18/- 
PL508 17/6 
PL509 80/- 
PL801 18/- 
PL802 14/- 
PM84 9/- 
PY31 6/- 
PY33 12/6 
PY80 6/6 
PY81 8/- 
PY82 8/- 
PY83 7/6 
PY88 8/.- 
PY500 80/- 
PY800 10/- 
PY801 10/- 
PZ.90 7/- 
QQV02-6 

QQVO3-10 
266/- 

Q V 03-12 
18/- 

8U2150A 
16/- 

TT21 48/- 
TT22 60/- 
1718/20 18/6 
U20 18/6 
U25 16/- 
U26 16/- 
1131 9/- 
1137 80/- 
U50 6/- 
U52 8/- 
U78 6/- 
U78 6/- 
U191 16!- 
17201 7/- 
U281 8/- 
17282 8/- 
11801 11/6 
11403 10/- 
17404 7/8 

U801 - 
UABC80 6/9 
UAF41 10/- 
UAF42 10/8 
UB41 11/- 
13BC.01 9/6 
UBC81 8/- 
uBF8o 7/3 
UBF89 7/- 
UBL1 10/- 
UBL21 18/- 
UCO2 8/8 
UCC85 8/- 
UCF80 10/6 
UCH21 lll- 
UCH42 18/- 
UCH43 12/- 
UCH81 6/6 
UCL81 11/- 
UCL82 7/- 
UCL83 18!- 
UF9 11/- 
CPU 10/- 
17E41 10/- 
UF42 12/- 
UF43 11/- 
UF60 7/6 
11785 8/- 
UF89 7/- 
UL41 32/- 
ULM 6/6 
UM4 8/- 
UM84 4/- 
UY1N 10/- 
UY11 11/- 
11Y21- 11/- 
UY41 8/- 
UY82 10/- 
UY85 6/6 
VR76/30 9/- 
VR105/307/- 
VR150/306/6 
VU39A 10/- 
VU111 10/- 
VU12o 16/- 
VU133 10/- 
W729 18/- 
2309 10/- 
5329 17/- 
7.803U 17/6 

Quantity prices quoted on request 
253710 3/- BCY39 6/- 
253819 32/- BCY72 8/10 
2113906 e/- BCZ11 7/6 
AC113 8/- BDI21 18/- 
AC125 6/6 BC123 26/- 
AC126 61- 8F167 6l- 
AC127 6/6 BC173 8/- 
AC128 4/6 BF181 61- 
AC153 61- 8F184 7/8 
AC154 3/- 8E194 3/6 
AC157 4/- 131,195 8/- 
AC169 2/- BF198 4/6 
AC176 6/9 8E197 4/6 
ACY17 6/- BFX88 5/4 
ACY18 4/- BFY17 8/6 
ACY19 4/9 BFY18 6/- 
ACY20 4/- BFY19 61- 
ACY21 8/11 BFY50 6/- 
ACY22 2/8 BFY51 4/6 
AD140 16/- 5F1152 4/10 
AD149 12/6 53Y26 6l- 
AD161 9/- B8Y27 6/8 
AD162 9/- B8Y28, 6/- 
AD102 15/6 58Y65 4/6 
AF114 6/- BBY95A 8/9 
AFI15 6/- OC16 161- 
AF116 5/6 0022 181- 
AF117 4/6 0C23 12/6 
AF118 10/- 0C24 16/- 
AF125 8/- 0C25 7/6 
AF126 5/8 OC98 6/- 
AF127 6/8 0C28 14/8 
AF178 12/8 0C29 14/9 
AF186 11/- OC30 15/- 
A1,239 10/- 0C35 11/8 
AFY19 22/6 0C38 18/6 
AFZ11 9/- 0C42 6/6 
A8Y26 6/- 0044 4/- 
A8Y27 6/6 0045 3/6 
ABY28 6/6 007 3/6 
A8Y29 6/- 007 6/- 
ASY54 6/- 007 7/6 
ASY73 10/- 007 66- 
A8Y74 16/- 007 61- 
ABY77 7/- 007 6/- 
ABY82 4/- 007 D 8/3 
A8Y86 4/6 008 4/6 
BC107 5/- 008 D 3/- 
BC108 3/- OC8. 4/6 
BC109 4/- 0084 6/- 
BC113 8/6 0C139 7/6 
BC118 8/6 00140 9/8 
BC147 4/6 0C170 6/- 
BC148 3/3 0C171 5/6 
ßC149 3/6 0C200 4/4 
BC152 8/2 OC201 10/- 
BC175 6/6 0C202 18/- 
BCY30 7/- 0C203 6/3 
BCY31 6/- 0C204 8/- 
5CY33 5/- 0C205 28/- 
BCY34 5/- 00206 14/- 

25404 8/8 
25410 3/6 
25412 5/6 
2N444A 8/- 
25696 4/6 
2/4697 4/6 
2/4698 8/6 
2N705 15 /- 
25706 5/- 
25708 3/6 
25753 4/9 
25929 6/- 
21930 6/8 
25987 6/6 
3N1131 816 
251132 9/6 
251301 71- 
251302 7/- 
2111304 4/6 
2111305 4/6 
2/41306 5/- 
2/1307 ß/- 
2N1308 7/6 
2111309 9/6 
251756 16 /- 
252147 14/9 
252160 231- 
2142217 6/6 
252218 7/9 
252219 8/8 
2N2369A 4/6 
2142477 12/6 
252646 12/6 
252905 10/- 
212923 8/- 
252924 3/- 
2N2926'ó' 8/- 
252926'e 8/- 
252926'o' Rl- 
2N2926'ÿ ß/- 
252926'y 6/8 
255053 6/8 
253055 15 /- 
253133 7/- 
253134 8/6 
253391 4/- 
213392 3/2 
2N3393 2/6 
253394 2/6 
253395 8/6 
253402 6/- 
26.9403 5/- 
2103404 6/6 
255414 4/- 
253415 4/8 
2N3416 4/6 
253417 5/2 
253702 4/6 
253703 3/10 
253704 6/6 
2143707 4/- 
213709 8/6 
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SILICON POWER RECTIFIERS 

WIRE ENDED 
IN2071 600p.1.v. 700mA 4/- 
1/45399 1000p.t.v. 1.5A 4/6 
I/45408 1000p.I.v. 3A 6/3 
I8113 400p.1.v. 400mA 4/6 
I8115 600p.1.v. 400mA 7/6 
ßY127 600p.1.v. lA 8/6 
BY180equivalent (Y1928)450p.i.v.800mA 1/8 
D2265 400p.i.v. 300mA 2/9 
D226V 300p.i.v. 300mA 2/8 

STUD MOUNTED -Supplied with Washers and Nut, 
D242 10Op.i.v. l0A 61- 
KD202A 60 .v. SA 5/- 
K020213 50p.i.v. IA 8/- 
KD202D 200p.i.v. 3A 6/- 
502025 200p.1.v. lA 3/6 
KD202G 100p.i.v. 1A 3/3 
KD2021 300p.1.v. lA 8/8 
KD202V 100p.1.v. SA 6/- 

MULTIMETERS 
TYPE äF18 

D.C. voltage range: 
0- 0.5- 10.50.250.500V. 

A.C. voltage range: 
0- 10- 50.250.500V. 

D.C. current range: 
500µ- 10.100mA. 

Resistance rangea: 100MO -1M31. The 
meter is also calibrated for capacity and 
output level measurements. Sensitivity 
20000 V. Accuracy i 2.5 %for D.C. and 
±4% for A.C. measurements. 

Ihmenslons: 4} x 31 x If in. Price 84.6.0. 

MOVING COIL METERS 
Modern Rectangular Face Moving Coil Meters 1.0% 
accuracy. 4' x 4!- tace 
101DA 40 amps FBD. Basic movement lmA 

Complete with external shunt 74/- 
101DV 600v MID, Basic movement lmA 77/- 
120DA 40 microampe 821 - 
120DA 250 microamps 86 /- 
120DA 10 amps with internal shunt 

3' x Efface 60 /- 
70DA 250 microamps 54/- 
70DA 600 microamps 49/- 
70DA 250 mA 46/- 
70DA- 600 mA 46/- 
70DV 150v 82/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

CA8005 RF Amplifier with 100mc /e bandwidth. Max. 
dissipation 26mW. For use as RF amplifier, balanced 
mixer, product detector or Belt- oscillating mixer 27/- 
CA8012 wide Band Amplifier (up to 20mc /e), suitable as IF 
Amplifier for VHF /FM receivers 42 /- 
CA8020 General Purpose Audio Amplifier of 550mW 
output 30 /- 
CA8038 Buffer amplifier consisting of two 'super -alpha' 
pair of transistors suitable for stereo pick -up eyeteme 19/- 
The above four I.C's are in TO5 encapsulation. 
CA8052 Four -in -one 42/- 
PA222 Audio Amplifier providing a max. output of I.2 
watts 85/- 
PA284 Audio Amplifier providing a max. output of 1 watt 

27/6 
PÁ237 2 watt. Audio Amplifier 40/- 
The above three I.C's are in epoxy moulded double Mor- 
in-line package. 
M0170900 General Purpose operational amplifier in TO -99 
case 40/- 
TAA263 3 -stage direct coupled amplifier for use from DC 
to 600kc /s; 70mW dissipation. Output 10mW into 15011 
load 15/- 
TAA293 3 -stage amplifier with connection brought out to 
the individual leads. Bandwidth 600kc /e. 160mW dis- 
sipation. Output 10mW into 15011 load 20 /- 
TAA820 MOST input stage followed by a bi -polar tran- 
sistor stage. 200mW dissipation 13 /- 
TAD100 Integrated AM receiver circuit containing ail 
active components, except output stage, required to build 
a complete receiver 46/- 
81403A 3 watts Audio Amplifier into 7.5lì Loudspeaker. 
Operating voltage 18V. Overvoltage protection 49/6 

Data sheets are available for all the above I.C's. 

Please note that certain external components like resistors, 
capacitors, etc. are required to build complete amplifiers. 
Circuit details are supplied free of charge with amplifiers, 
but are charge at 1/- each H supplied separately. 

1969/1970 CATALOGUE LISTING SOME 4,000 TYPES 
OF VALVES, TUBES AND SEMICONDUCTORS I8 
AVAILABLE FREE OF CHARGE. ESSENTIAL DATA 

OF TRANSISTORS, CATHODE RAY TUBES ETC. 

AS WELL AS EQUIVALENT TYPES OF TRANSIS- 
TORS ARE GIVEN. PLEASE ENCLOSE QUARTO 

B.A.E. 



VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRE 
Have you had your copy of "Engineering 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available -without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. - 
Installations - Draughts- 
manship - Illuminating Eng. - Refrigeration - Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. - Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. - 
Applied Electronics - Prac. 
Electronics- Radar Tech. - 
Frequenc'y Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng.- 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
lanaeernen(. 

Opportunities" ? 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. * HOW to qualify for rapid promotion. * HOW to put some letters after yorr name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory and 
Appointment Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

164 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theore- 
tic Course for beginners in 
Radio, T.V., Electronics, Etc 
A.M.I.E.R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 

P.M.G. Certificate 
Practical Radio 

Radio& Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NO W offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and you should send for your 
copy now -FREE and without 
obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A.M.I.M.., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY 8 GUILDS, GEN. CERT. 
OF EDUCATION, ETC. 

British Institute of Engineering Technology 
453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW! 
TO B.I.E.T., 453A, ALDERMASTON COURT. 
ALDERMASTON, BERKSHIRE. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

i 

THE B.I.E.T. IS THE LEADING. INSTITUTE, OF ITS KIND IN THE WORLD 



HENRY'S Il,lil[i im 
ENGLAND'S LEADING 
COMPONENT AND 
EQUIPMENT CENTRES 

NEW CATALOGUE 

REPRINT 

350 PAGES FULLY DETAILED 
AND ILLUSTRATED. COM- 
PONENTS & EQUIPMENT- 

AUDIO /HIGH FIDELITY. 

Complete with 5 x 21- Discount 
vouchers for use with picture. 

PRICE 7/6 p.p. 2/- 

BUILD A QUALITY 4 TRACK TAPE RECORDER 
To gei the best out of your MAGNAVOX 
DECK, you need a MARTIN RECORDAKIT. 
This comprises a special high quality 6 
valve amplifier and pre -amplifier which 
comes to you assembled mbled o its printed 
circuit board -in fact everything for 
making a superb Tape Recorder. You need 
no experience or technical skill to bring 
this about. 
THE INSTRUCTIONS MANUAL MAKES 
BUILDING EASY, AND SUCCESS IS 
ASSURED. Kit comprises Deck, Amplifier, 
Cabinet and speaker, with microphone, 
7in. 1200ft tape, and spare spool. 

ASK FOR BROCHURE 6. TODAYS VALUE C60. 
PRICE 39 gns. pp. 22/6. NOTHING ELSE TO BUY. 

AMPLIFIERS IN STOCK 
PA7 7 watt C3 12 6 
MPA12 3 12 watt £4 10 0 
MPAI2 15 12 watt C5 5 0 
MA7 7 watt Amp 
Preamp Mono £8 10 0 
MA66 Stereo Amp 
Preamp £16 10 0 
PA25 25 watt 0 10 0 
PASO 50 watt £9 10 0 
Leaflets available on repuest. 

SINCLAIR STEREO 60 
Two Z30, PZ5 and Stereo 60 

(usually £23.18.0) 
119 PRICE I 

(ADD £2 for PZ6 in place of 
PZ5). 

MONO STEREO UNIT EQUIPMENT 
Mono or Stereo Audio equipment devel- 
oped from Dinsdale Mk. II -each unit or 
system will compare favourably with 
other professional equipment selling at 
much higher prices. 
COMPLETE SYSTEMS AND MIXERS 
from CI I 12 6 to C38 17 6 
(all units available separately). 
THE FINEST VALUE IN LOW COST 
HIGH FIDELITY - CHOOSE A SYSTEM 
TO SUIT YOUR NEEDS AND SAVE 
YOURSELF POUNDS. 7, 12 and 25 
WATT AMPLIFIERS, STEREO AND 
MONO PREAMPLIFIERS AND 
MODULES. 

SEND FOR BROCHURES No. 12/14 
21 TODAY! 

HENRY'S STOCK EVERY TYPE OF COMPONENT 
YOU NEED -A CATALOGUE IS A MUST ! 

ALSO SEE EARLIER PAGES FOR MORE ADS. 

H147 equipment to suit EVERY POCAUT 

* Credit Terms (CALLERS) 
Foy 

Purchases at From E30* ONLY 309 Branch only 
VISIT OUR HI -FI CENTRE AT 309 EDGWARE ROAD, for all leading 
makes of- AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, 
TEST EQUIPMENT. ALL WITH DISCOUNTS -IT WILL PAY YOU TO 
PAY US A VISIT. AUDIO SYSTEMS 140 -1300 TO SUIT. SEND FOR 
STOCK LIST 16/17. 

BUILD THIS VHF FM TUNER 
5 MULLAROTRANSISTORS 300 kc /s BANDWIDTH. 
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC- 
TION. MONO 6 STEREO. A popular VHF FM 
Tuner for quality and reception of mono and stereo. 
There is no doubt about it -VHF FM gives the REAL 
sound. All parts sold separately. 
PARTS TOTAL COST £6 19 6 DECODER £5 19 6 
ASK FOR BROCHURE No. 3 (FOR STEREO) 

HENELEC 5 -5 STEREO AMPLIFIER 
Excellent low priced British designed Stereo 
Amplifier for use with Record Decks. Tunen. 
16 transistor mains operated. Output 5+5 
watts for 8 -15 ohm speakers. Black, silver 
and wood finish. size 13in x Sin x 6in. 
PRICE L13 10 0 pp. 7/6 
Complete Stereo System 5 -5. 
Garrard 2025 TC or 3000LM with 9TAHC 
Diem. Ceramic cartridge, 5 -5 Amplifier, Plinth 
Cover, Two 10 watt speakers with tweeters in polished cabinets. Size 18" x 1 I- 
x T 
Usual price 150.0.0. OUR PRICE 139 10 0 pp. 20/ -. ASK FOR BROCHURE 13 

PA25 
(25 watts RMS) 

PA50 
(50 watts RMS) 

SILICON POWER AMPLIFIERS 
WITH DIRECT COUPLED, SYMMETRICAL OUTPUT 

HENELEC 'PA25' POWER AMPLIFIER 
This silicon design from Henry's Radio uses complementary transistors in 
the symmetrical output stage direct coupled to a loudspeaker of 8 ohms 
impedance or higher. Power output is 25 watts RMS with an 8 ohms load or 
12 watts for 15 ohms, over a frequency range of 15Hz -25kHz 3dB. Cool 
running is assured by the use of generously dimensioned black anodised 
heatsinks. Input 700mV 15K ohm. Price C7 10 0 

HENELEC 'PASO' POWER AMPLIFIER 
Basically similar to the 'PA25' the 'PASO' will deliver 50 watts RMS to a 
3-4 ohm load. Extra power is handled by complementary triplet circuits 
using the latest PNP and NPN silicon power transistors. Asa 

r 
sult of 

extra heatsinking the 'PASO' runs as cool as the 'PA25'. Price 19 10 0 

HENELEC MU442 POWER SUPPLY 
Designed to run one or two 'PA25's' or one 'PASO' the MU422 connects to 
the amplifiers by means of plug -on harnesses. No soldering is required to 
connect up the system. Audio input plug and speaker plug go to the panel 
of the MU422. Price £6 0 0 

SEND FOR FREE BROCHURES No.: 24/25 

Transistors, integrated circuits, test equipment. Garrard and Goldring 
turntables all at special save money prices -See our adverts on earlier pages 
of this magazine. 

16 Page Testgear Catalogue Ref 'T'/33 
10 Page Record Player Decks List Ref 16/17 
Semiconductor Price List Ref. 36. FREE SEND NOW! 

ELECTRONIC ORGANS 
CALL IN and SEE THE NEW MODELS! 

AMODERN ALL BRITISH TRANSIS- 
TORISED DESIGNS AVAILABLE AS 
KITS OR READY BUILT 

TEAK OR WALNUT VENEERED 
CABINETS FOR ALL MODELS 

49 NOTE, 61 NOTE SINGLE MANUAL 
7C DESIGNS ALSO TWO MANUAL 49 

NOTE 

1 KITS AVAILABLE IN SECTIONS AS 
M REQUIRED 

y, HP and CREDIT SALE FACILITIES 

FREE16 page organ brochure covering organs in 
kit form and ready built --w 

covering 
phone 

to ORGAN DEPT. Ask for Peter Elvins. 

HENRY'S I]6I D. LTD 

Mea orant Dept. Organ Dept. and 
éual Orden , and Electronic is Organ linen. 

303 EDGWARE ROAD, LONDON W2. 
Telephone: 01-723'1008/9 

B Open Mon Sat. yam -Epm. Thurs. 9am.lpm 

High Fidelity and Audio Centre 

309 EDGWARE ROAD, LONDON W2 
Telephone: 01 -723 6963 
Open all day Saturday. 


